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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
@denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Odeneparuu Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe s
MPOJIOIKEHUS OOyUEHHsS B OpraHu3alusiax MpodecCUOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MOpeaMeTa «XHUMHS» IMOIy4daeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOporh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuXxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUST Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alUAX CPEIHEro MpoQpecCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsi, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeaHEro oOmero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJEp>KaHUS 3TUX KypCOB B NPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMeTra obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOU KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHMS JIJIs1 KJIACCOB OMpeIeEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMMKO-(U3UYECKOro mpoduiist 00bIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHass Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOWCTBAxX IPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (QopMHpoBaHHWE MPEACTABICHUI: O MaTepuaJbHOM €AMHCTBE MHUpa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SBJIECHUM ITPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00€ClEeUEeHUU YCTOMYHMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, CO3JJaHUM HOBBIX MaTEpPHAIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIBHOIO MPUPOAOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U TMPUPOJHOMN
cperne;

® OCBOCHHE CHCTEMBbl 3HAaHMM, JIEKAIIUX B OCHOBE XHMMHYECKOU
COCTaBJISIIOLICH E€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHIaMEHTAIbHBIX
IIOHSATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pAa3HbIX yPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAaIMOJIEKYJISAPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX
IIPOTEKAHUS XMUMHUYECKMX DPEaKIUM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M



JTUCTIEPCHBIX CcHUCcTeMax, 00 OOMMX HAyYHBIX MPUHIUNAX XUMHUYECKOTO
MIPOU3BOJICTBA;

e (QopmupoBanue y oOydJaronmxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUW NI OOBSICHEHUS KITFOYCBBIX
uaeil u npoOjeM COBPEMEHHON XUMHH, AJi OOBSCHEHHUS M IPOTHO3WPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYI0 MPUPOAY; TPaMOTHOTO pEeIICHUs
po0sIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAJIN3A U OICHKU C TTO3UITUI
IKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM U MPOU3BOACTBEHHOMN
NEATEIbHOCTH  YEJOBEKAa, CBS3aHHOW €  XMMHYECKUM  IIPOM3BOJICTBOM,
HCII0JIb30BAaHUEM U TIEpepabOTKOI BEIIECTB;

e yrIyOJIeHHE MPECTAaBICHUN O HAyYHBIX METOJaX MO3HAHMS, HEOOXOIUMBIX
JUISL TIPUOOPETEeHUs] YMEHUW OPUEHTUPOBATHCS B MHUPE BEHIECTB M OOBSICHEHUS
XUMUYECKUX SBJICHUH, WMEIOMNUX MECTO B TMpUPOJAE, B MPAKTHYECKOU
JEATEeTLHOCTH U TTOBCETHEBHOM KU3HHU.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOMIMX

GyHKUIMNA TETOCTHOM CHUCTEMBI CPEHEro oOIiero o0pa3oBaHUs NPHU WU3YYCHUU
npeaMeTa «XUMHS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE 1IEeTU U 3a]]a9H, KaK:

e BocCHHUTaHHUE YOXKAEHHOCTH B MO3HABAEMOCTH SIBICHUN TTPUPOIBI, YBAKCHUS
K IMPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUYECKUX W MPUKIAJHBIX UCCIETOBAHUN
B XUMHUH, (OPMUPOBaAHHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBallMM K OOYYEHHI0O U TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O ¥ CaMOBOCIMTAaHWIO Ha OCHOBE YCBOCHHS OOIIECUCTOBEYCCKUX
LICHHOCTEH;

® pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUYECKHX
criocoOHoCTEH oOyJaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBLHOI'O OTHOIIIECHUS K
caM000pa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCIEITHOM
npo¢eCCUOHAIBHONM M OOIIECTBEHHOU JESATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e ¢dopMHpOBaHHE YMEHHA W HABBIKOB PAa3yMHOI'O MPHUPOAOIOIH30BAHUS,
pa3BUTHE OKOJOTHYECKON KyIbTYypbl, NPUOOpPETEHHWE OIbITa OOIIEeCTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01iee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE CpeaHero oobiero oOpazoBaHus, cocTaBiseTr 272 yvacos: B 10 kiacce —
136 ygaca (4 yaca B Henento), B 11 kiacce — 136 yaca (4 yaca B Hefieunio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TrudpuaM3alMi aTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiectB. [loHsTHe o0 cBOOOJHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHuyeckux BeunlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3ona. du3nyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IpEeBpallleHUil:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJYy4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MeXxaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEILIECHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX UM aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U3oMepus U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAEHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBpALICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMH Ha albAeTuIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 33a1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUH, O0pa3oBaHUE MENTUIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEPUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpEBpallCHUIL:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIIS U TTOJIMKOHICHCAITHSI.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3IaracMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3agaum.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusa. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPTraHMUECKONH U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIMU U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMmenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOIb30BaHUs MpenapaToB OBITOBOM XHMHH B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KE€paMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BbIXOJA MPOAYKTAa PEAKLIHUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHUHN HA VYIJAYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKONM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYalOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUUYECKOW JEATEIbHOCTH
O0Oy4JaronIMxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOyyJarommxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydYHOMY HaCJEIuI0
OTE€YE€CTBCHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJibTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICIYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOOIo/IeHUs TpaBUi O€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCHEACTBUN U HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPy, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HHU HA 3EMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMUpPOBAaHUM PAIMOHATILHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJITHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00ECIIEUYEeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalii3a U OOBICHEHUS SIBJICHUIN OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C JKM3HEHHBIMHU MOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATETLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHS  MHUPOBO33PEHUS  OOyUYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHblid (DaKkT, IPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITMATIbHOM KOMIETEHIIUU O0YyJarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETryJSTHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

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

ONPENCINIATh LENN JCSITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS JII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PAaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABICHHS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEILHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3aaay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmauu (cxemsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlMEll pe3ysIbTaTOB I03HABATEIbHON JIEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM HPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COTJIACOBAHUS MO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas €€ Ield U 3aJayd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a WU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUsS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI M0 TroAaMm
W3YUYCHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B 00ECIEeUeHWH YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrneueHnu PalMOHAIEHOTO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHHUS U OOMIEH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, (PyHKIIMOHATIbHAS
Tpynmna, paaudkai, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpall€HHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEPKAIIME OPraHUYECKUE COEAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS; TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpALCHUS HHEPrud NpH XHUMUYECKUX PEaKLMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCITOJIb30BAaHUU BAKHEWILMX OPraHMYECKUX BELIECTB B OBITY M MPAKTHUYECKOU
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IIPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadOTKH HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJI30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTaibJeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYEeCKUX COCIMHEHMSX (KOBAJICHTHAas M WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
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, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJOPOMIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEaKIWA C WCIOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJFOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIECJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEaKIMi C HCIOJb30BaHUEeM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KIJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABIATh B pa3audyHor dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMU HOBBIX MaTEpPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOW  XHMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alMs aTOMHBIX OpOUTalieid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALINSA, CTEIEHb JHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB © YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIUHEHMSIX, BUJ XMUMHUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTUMOCTH, YYacTHUIO Karajlu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTUYCCKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKOU CBSI3UM MEXKIY HEOPraHMYECKMMM BEIIECTBAMU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa MyTéM COCTABJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTPAIUs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJYKTa peakiuu; OOBEMHBIX OTHOIICHUN
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 TOMOIIBID HWHJIWKATOPOB, HM3YYEHUE BIHSHUS
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, (HOpMyIUpoBaTh I€Jdb HWCCJCAOBAHUS, TPEACTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITTOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KUBBIC OPraHU3MbBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoil uHbopMmaiuu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 11 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro no pazgeny 11
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 6 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 19 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 12
POMATHHECKHE YIIICBOIOPO/EI (apeHED) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 6 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 5 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 48
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. dexon 13 1 https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 29 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
. 11
33 YTIeBOMEI https://m.eds00.ru/d69df650
Hroro mo pazneny 53
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 15 https://m.edso00.ru/d69df650
Hroro no pazgeny 15
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 9 httos://m.edsoo.ru/d69df650
Htoro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeEM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 10 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 14 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 30 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 38 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
22 Merabi 30 L 2 https://m.edso0.ru/2dd57f24
Hroro 1o pasneny 58
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 10 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposbusbie IIpakTunueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
[IpenmMeT 1 3HaU€HHE OPraHUYECKOI XUMUH,
1 IIpEeJICTaBIEHUE O MHOT000Opa3uu OpraHuyeCcKuX 1 bubmmorexa LIOK
peAl N p p https://m.edsoo.ru/2dd57f24
COEIMHEHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
2 (OCHO]fHOG u 30316) KIEHHOE coc}:/TromI{)mI) 1 bubmorexa HOK
A ' https://m.edsoo.ru/2dd57f24
BanenTHbie BO3MOKHOCTH aToMa yriaepozaa
XuMHYeckas CBSI3b B OPraHU4eCKUX
3 coequHEeHUsIX. MexXaHu3Mbl 00pa30BaHUS 1 bubmmorexa [OK
8 . P y https://m.edsoo.ru/2dd57f24
KOBQJIGHTHOH CBSI3H, CLIOCOOBI Pa3phiBa CBsA3EH
4 Teopust cTpOEHUS OPraHUYECKNUX COECIUHEHHUN 1 bubnnorexka [JOK
A. M. bytneposa https://m.edsoo.ru/2dd57f24
Buasl uzomepuu: cTpykTypHas,
5-6 pocT aHCTBI:DHHaH g}J]II;K}"IFp OHHBbIE 3(PPEKTHI B 2 bubmmorexa LIOK
poctp ’ p : https://m.edsoo.ru/2dd57f24
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN
[IpencraBnenue o knaccudukanuu u bubmuorexa [IOK
7-8 cucrematnueckas Homenkinarypa (IUPAC) 2 https://m.edsoo.ru/2dd57f24
OpPraHMYECKUX BEIIECTB
9-10 Knaccudukanus peakiuii B opraHn4eckoi 5 bubnnoreka [JOK
XUMUH https://m.edso00.ru/2dd57f24
b K
11 CucreMmarusanus 1 0000IeHNEe 3HAHUN IO TEME 1 nbmmorexa O

https://m.edsoo.ru/2dd57f24
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AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKJIATypa U U30MepHs,

bubmuorexa [JOK
https://m.edsoo.ru/2dd57f24

12 3JIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI
13 dusnueckue U XMMUYECKHE CBOWCTBA aJIKaHOB bubmiorexa LIOK
https://m.edsoo.ru/2dd57f24
Haxoxnenne ankanoB B npupojie. Crioco0sl bu6mumorexa [IOK
14
MOJIyYEHUS! U IPUMEHEHUE AIIKAaHOB https://m.edsoo.ru/2dd57f24
Huknoankansl: oomas GpopMyiia, HOMEHKIATypa bubnnorexa [HOK
15 U U30Mepusl, 0COOEHHOCTH CTPOEHHUS U https://m.edso0.ru/2dd57f24
XUMHUYECKHUX CBOMICTB, CIIOCOOBI IOJyYEHUS U
IPUMEHEHNE
Pemenne pacuéTHbIX 3a7a4 Ha OIpe/IEIICHHUE bubnnorexa [HOK
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO https://m.edsoo.ru/2dd57f24
16-17 BEII[ECTBA [0 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
AJKEHBI: TOMOJIOTHYECKHM psif, oO1as bubnnoreka [JOK
18 dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 https://m.edsoo.ru/2dd57f24
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CtpyKTypHast U LUC-TPaHC-U30MEPUs AITKEHOB
19 ®du3nvecKkne U XUMUYECKUE CBOMCTBA aTKEHOB. bubmuoreka [JOK
[TpaBuio MapkoBHHKOBA https://m.edsoo.ru/2dd57f24
20 CriocoObI nostyueHust 1 NpUMEHEHHE alIKEHOB bubmmorexa LIOK
https://m.edso00.ru/2dd57f24
” [IpakTuueckas padora Ne 1 o reme bubnuoreka [IOK
"Ilony4eHne 3TUIEHA U U3YYEHUE €r0 CBOUCTB" https://m.edsoo.ru/2dd57f24
22-23 Pemenue pacy€THbIX 3a/1a4 HA ONIPEACICHUE bubmmorexa [IOK

https://m.edsoo.ru/2dd57f24
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MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA

AJKaiueHbl: CONPsHKEHHBIC, U30JIMPOBAHHbIE,

bubmuorexa [JOK

24 KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO https://m.edsoo.ru/2dd57f24
CTpOECHUS
. . bu6mmoreka [IOK
25-26 XUMHYECKUE CBOMCTBA CONPSIKEHHBIX IMEHOB https://m.edsoo.ru/2dd57£24
97 CriocoObl nostyyeHus 1 IpUMEHEHNE bubnuoreka [IOK
aJIKaJINCHOB https://m.edsoo.ru/2dd57f24
AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as bu6mmoreka [IOK
28 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U https://m.edsoo.ru/2dd57f24
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nveckre CBOMCTBa
N bubmuorexa [JOK
29-30 XHUMHUYECKUE CBOMCTBA aJIKMHOB https://m.edsoo.ru/2dd57£24
31 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/2dd57f24
32 CrniocoObl Nosty4eHus U NpUMEHEHUE alIKUHOB Bubmmorexa LIOK
https://m.edsoo.ru/2dd57f24
3334 Pewrenne 3ana4: pac4€Tsl 110 YpPaBHEHUIO bubnuoreka [IOK
XUMUYECKON pEeaKun https://m.edso00.ru/2dd57f24
. bubnmoreka [JOK
35-36 Cucremaruzanus 1 0000II[eHIE 3HAHUHN 110 TEME https://m.edsoo.ru/2dd57£24
ApeHBI: TOMOJIOTHYECKUH psf, o0mias ¢popmyna, bubnuorexa [IOK
37 HOMEHKJIaTypa. DJIEKTPOHHOE U https://m.edsoo.ru/2dd57f24
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OeH30J1a
U TOJyoJIa, uX (PU3HUecKre CBOMCTBa
38-39 XHUMHUUYECKUE CBOMCTBA aPEHOB: PEaKLUU bubnuoreka [IOK



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

3aMCIICHUA

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

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

bu6mmoreka [IOK

40 MIPUCOEINHEHUS, OKHCIIEHUE TOMOJIOIOB https://m.edsoo.ru/2dd57f24
OeH30I1a
41 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA bubmmorexa LIOK
P https://m.edsoo.ru/2dd57f24
Pemienue pacy€THbIX 3a/1a4 HA ONPEACIICHUE bu6mmoreka [IOK
42-43 MOJIEKYJIIPHON (HOPMYJIBI OPraHUYECKOTO https://m.edsoo.ru/2dd57f24
BELIECTBA
44 CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB bubmmorexa LIOK
o P P https://m.edsoo.ru/2dd57f24
['eHeTnyeckas CBSA3b MEXAY pPa3InYHbIMU bubnuoreka [IOK
45-46
KJIaCCaMH YTJIEBOJOPOIOB https://m.edsoo.ru/2dd57f24
47-48 Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKLIAN. bubnnoreka [JOK
Cucremaruzanusa 1 0000II[eHIE 3HAHUHN 110 TEME https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
49 II i ras. [1
pupoaHsiii ra3. [lonyTHble He(TAHbIE ra3bl https://m.edsoo.ru/2dd57£24
50 KameHHbI# yrosib 1 IpoyKThI €ro nepepadboTku bubnuorexa LIOK
yr POAYE pep https://m.edsoo.ru/2dd57f24
Hedtb 1 ciocods! €€ nepepaboTKH. bubnnoreka [JOK
51-52
ITpumenenue npoaykToB nepepaboTku HedTH https://m.edsoo.ru/2dd57f24
I'eneTndeckas CBA3b MEXKY Pa3INYHBIMU bubnnoreka [JOK
53-54
KJIACCaMH YTJIEBOJOPOIOB https://m.edso0.ru/2dd57f24
["amoreHonpon3BoOAHBIE YTIIEBOAOPOOB: bubmuorexa [IOK
55 JIIEKTPOHHOE CTPOEHHUE; PEAKLIMY 3aMEILCHUS https://m.edso00.ru/2dd57f24
rajioreHa
56 JelicTBre mienodei Ha TaJIOreHIPOU3BOHBIE. bu6mmorexa [IOK

BzauMoaericTBre IUrajoreHajIkaHoB ¢ MarHueM

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

Cucremarusanys 1 0000IeHrE 3HAHUI 110

bu6mmoreka [IOK

o78 pazzeiy "VYrieBogopoxust" https://m.edsoo.ru/2dd57f24
59 KoHnTtposbHas paborta mo teme "YriaeBoaopo b
IIpenenbHble OTHOATOMHBIE CIIUPTHI: bubmmoreka [JOK
60-61 TOMOJIOTHYECKHUH psif, oOmmas popmyna, https://m.edsoo.ru/2dd57f24
CTpPOEHHUE MOJIEKYJI, U30MEpUs, HOMEHKJIATypa,
Kiaccudukanus, Gu3nIecKue CBOMCTBa
62 XHUMHYECKUE CBOMCTBA IIPENEIBHBIX bubnnorexa [HOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/2dd57f24
63 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnnoreka [JOK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru/2dd57f24
[IpocTeie 3¢hupel: HOMEHKIIATYpa U U30MEPHS, bubnnorexa [HOK
64 0COOEHHOCTH (PU3UYECKUX M XUMHUUECKUX https://m.edsoo.ru/2dd57f24
CBOICTB
MHOroaTroMHbI€ CIIUPTHI: STHIICHTIIUKOJIb 1 bubnuotexa [JOK
65 [JIMLEPHUH, UX QU3NYECKHE U XUMHUECKHE https://m.edso00.ru/2dd57f24
CBOICTBa
66 CniocoOsblI MoTydeHus U IpUMeHEHUe bubnmnorexa [JOK
MHOT'OaTOMHBIX CIIUPTOB https://m.edso00.ru/2dd57f24
67 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHe bubmuoreka [IOK
cBoiicTBa. ToKCMYHOCTH (peHona https://m.edso00.ru/2dd57f24
. bubnmuotexa [JOK
o8 Xumirieckue CBOHCTBA (enoia https://m.edsogru/2dd57f24
bubanorexka [JOK
69 Crioco6bI ostyueHus 1 IpuMEeHeHne GeHosa httos://m.e dsogru 12dd57f24
20 [Tpaktudeckas padora Ne 2. Pemenue bubnmnoreka [JOK

AKCIEPUMEHTAIBHBIX 334a4 1o Teme "CrnupTel U

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

. bu6mmoreka [IOK
71-72 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe https://m.edsoo.ru/2dd57£24
Anbaerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE bubmmorexa [IOK
73 KapOOHMIIBHOHM TPYTIIBI; TOMOJIOTUYECKHE PSIJIBL, https://m.edsoo.ru/2dd57f24
obmas ¢popmyia, H30MepUsl © HOMEHKJIATypa
Anbaieruapl ¥ KETOHBI: (U3HYECKUE CBOMCTBA; bu6mmoreka [IOK
74
peaKIyu MPUCOCTUHEHUS https://m.edso0.ru/2dd57f24
25.76 Peakuuu okuciieHus U KaUeCTBEHHBIE PEAKLIMKU bubnnoreka [JOK
albIETHUI0B U KETOHOB https://m.edsoo.ru/2dd57f24
77 CriocoObI MoTydeH sl albIeTHI0B U KETOHOB bubmorexa LHOK
https://m.edsoo.ru/2dd57f24
78 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC bubnuorexa [JOK
KHUCJIOTBI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJI https://m.edso00.ru/2dd57f24
29-80 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX (DU3NYECKUE CBOMCTBA https://m.edsoo.ru/2dd57f24
81.82 XUMHYECKUE CBOWCTBA MPEAEIbHBIX bubnunoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/2dd57f24
83 Oco0eHHOCTH CBOWCTB MYPaBbUHOW KUCIIOTHI. bubnuorexa [JOK
MHoroo6pa3ue KapOOHOBBIX KUCIOT https://m.edso00.ru/2dd57f24
Oco0eHHOCTH CBOMCTB: HETIPEACTbHBIX U bubnmoreka [JOK
84 apOMaTHYECKNX KapOOHOBBIX, TUKAPOOHOBHIX, https://m.edsoo.ru/2dd57f24
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu
BBICIIMX KapOOHOBBIX KHCIIOT
bubmuoreka [JOK
85-86 [TonsiTvie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT https://m.edsoo.ru/2dd57£24
87 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnmuotexa [JOK

KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/2dd57f24
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CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PsiI, 00IIast bubnmoreka [JOK

88

dbopmyia, ©30MepHsl 1 HOMEHKJIaTypa https://m.edsoo.ru/2dd57f24
. bubmmoreka [JOK

89 Ou3nuecKue U XUMUYECKUEe CBOWCTBA 3(UPOB https://m.edsoo.ru/2dd57£24
Pemenue pacu€THbix 3a/1a4: 110 ypaBHEHUIO bubnmoreka [JOK

90-91 XHMHUYECKOW PEaKMHU, Ha OIIPEIAECIEHNE https://m.edsoo.ru/2dd57f24
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BeIleCTBa
[IpakTuyeckas padora Ne 3. Pemenue bubnnorexa [HOK

92 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/2dd57f24
"KapOonoBsie Kuciotsl. Croxxabie 3¢pupsr”

93 Kupsl: ctpoenue, pusnueckre 1 XUMHUYECKUE bubnnoreka [JOK
CBOMCTBA (THIPOIIN3) https://m.edsoo.ru/2dd57f24
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIINX bubnmnoreka [JOK

94 OCTaTKH HENPENEIbHBIX JKUPHBIX KUCIOT. JKHUpBI https://m.edsoo.ru/2dd57f24
B IIpPUpOJIE
Mputa Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, bubnuotexa [JOK

95 nx Morotee neiicteue. [lorsarue o https://m.edsoo.ru/2dd57f24
CHUHTETHYeCKuX Moromux cpeacrax (CMC)

96-97 ['enetnueckas cBs3b YIiI€BOJOPOIOB U bubnnoreka [JOK
KHUCJIOPOJCOAEPKAIMNX OPTAaHUYECKUX BEIIECTB https://m.edsoo.ru/2dd57f24

98-99 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKIIUN bubmmorexa [JOK

https://m.edso00.ru/2dd57f24

100- Cucremarusanusa 1 0000IeHNEe 3HAHUH 10 TEME Eubmorexa IOK

101 https://m.edsoo.ru/2dd57f24
OO0m1as XxapakTepuCTUKa YTIJIEBOJIOB U bubnuorexa [JOK

102 KJaccuukanus yrieBooB (MOHO-, TH- U https://m.edso0o.ru/2dd57f24

MTOJICaXapHU/IbI)



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

Monocaxapusl: (hu3nuecKrue CBOMCTBA U bubnmoreka [JOK
103
HAaxO0JICHUE B IIPUPOJIE https://m.edsoo.ru/2dd57f24
104 [IpuMeHeHue KO3, €€ 3HAYCHUE B bubmmoreka [IOK
JKU3HEACITEIIBHOCTH OpraHu3ma https://m.edsoo.ru/2dd57f24
Jucaxapunpl: caxapo3a, MaJIbTO3a U JJAKTO3a. bubmuorexa [JOK
105 HaxoxneHne B Ipupoe U IPUMEHEHUE https://m.edso00.ru/2dd57f24
JUcaxapuioB
[Tonmucaxapuapl: CTpPOEHUE MAKPOMOJIEKYJL, bubnuoreka [IOK
106 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, https://m.edso0.ru/2dd57f24
IIPUMEHEHNE
bu6mmoreka [IOK
107 [TonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/2dd57£24
Pemenue pacueTHbIX 3a7a4 Ha OIpe/IETICHHUE bubnnorexa [HOK
108- _
109 JIOJIA BBIXOJ1a IIPOAYKTA PEAKLIUU OT https://m.edsoo.ru/2dd57f24
TEOPETUYECKH BO3MOXKHOTO
110- Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 bu6mmorexa [IOK
111 pazneny https://m.edsoo.ru/2dd57f24
Konrponbnas pabora no reme
112 "Kucnopozaconepxamue OpraHnyecKue
coenqnueHusa”
AMUHBL: KIacCU(pUKAIM, CTPOCHNUE MOJIEKYII, bubnuoreka [IOK
113 oOmas ¢popmyia, H30MepHsi, HOMEHKIIATypa 1 https://m.edso00.ru/2dd57f24
¢du3nueckue cBOMCTBa
. bubnmuotexa [JOK
114 XUMHUECKHE CBOMCTBA annu(aTHIeCKUX aMUHOB https://m.edsoo.ru/2dd57£24
115 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH bubnuorexa [IOK
XUMUYECKHUX CBOMCTB aHUIIMHA https://m.edsoo.ru/2dd57f24
116 CriocoObI oTy4YeHus: ¥ IPUMEHEHNE bubnnoreka [HOK
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anmu(aTHIeCKUX aMHHOB

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

AMMHOKHCIIOTHI: HOMCHKJIaTypa U U30MECpPUs,

bu6mmoreka [IOK

ﬂ; ¢dusnueckue cBoiictBa. OTAEIbHBIC https://m.edsoo.ru/2dd57f24
MPEACTABUTENH 0-aMUHOKHUCIIOT

110- XuMHYECKHE CBOMCTBA aMUHOKHUCIIOT, UX bu6mmoreka [IOK

120 OHOJOrn4YecKoe 3Ha4YeHHEe aMUHOKHUCIIOT. https://m.edsoo.ru/2dd57f24
CuHTe3 U TMIPOIN3 NENTHIOB

121 benku kak npupoaHbie TOTUMEPHI; CTPYKTYPBI bubnnoreka [JOK
0enKkoB https://m.edsoo.ru/2dd57f24

. bubnuotexa [JOK

122 XUMHYECKHE CBOWCTBA OEJIKOB htts://m.edsoo.ru/2dd57f24
A3oTcoaepKalre reTeporuKInIecKie bubnuotexa [JOK

123-

124 coequHeHus. HyKIIEMHOBBIE KUCIIOTHI: COCTaB, https://m.edsoo.ru/2dd57f24
CTpOeHHE U OMoJoTuYecKas poib
[IpakTuueckas padbora Ne 4. Pemenue bubnnoreka [JOK

125 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/2dd57f24
"A30TcoepKalme OpraHnyecKre coequHeHns"

[Tpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

126 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME https://m.edso0.ru/2dd57f24
"Pacnio3zHaBaHue OpraHUYeCcKUX COeAMHEHUN"

127 KonTpomnpHas pabota mo Teme bubnmoreka [JOK
"A3oTcoeprKalie OpraHn4eckue coeTMHEHN " https://m.edsoo.ru/2dd57f24
OCHOBHBIE TTOHSTHS XUMUH bu6mmorexa [IOK

128 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U METO/IbI https://m.edso0.ru/2dd57f24
WX CUHTE3a —II0JIMMEPHU3aLUs U
MOJIMKOHICHC AU

129- [TnacTmaccel. YTunuzanus u nepepadoTka bubnuorexa [JOK

130 IIACTHKA https://m.edsoo.ru/2dd57f24
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131 DacToMepbl: HaTYpaJbHBIA CHHTETUYECKHE 1 bubnmoreka [JOK
Kay4dyku. PesunHa https://m.edsoo.ru/2dd57f24

13- BoiokHa: HaTypaJlbHbIE, HCKYCCTBEHHBIE, bubmmoreka [IOK

133 cuHrernyeckue. [lonumepsl crienuaabHOro 2 https://m.edsoo.ru/2dd57f24
Ha3HAYCHUS
[TpakTuueckas padora Ne 6. Pemenue bu6mmoreka [IOK

134 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 https://m.edso0.ru/2dd57f24
"Pacnio3HaBaHue mjiacTMacc U BOJIOKOH"

135- O06o0011eHre U cUCTeMaTU3allus U3Y4eHHOTO bubnnoreka [JOK

136 MaTepuaia 1o TeMe "'BbICOKOMOJIEKYIISIpHbIE 2 https://m.edso0.ru/2dd57f24
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136
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11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bu6nmoreka [IOK
a1eMeHT. M30Tonbl https://m.edsoo.ru/2dd57f24
5 CrtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB, 1 bubmmoreka [JOK
KBaHTOBBIC UHCIIa https://m.edsoo.ru/2dd57f24
3 Knaccudukarus XuMU4eCKuX 3JIeMEHTOB (S-, p-, d-, 1 bubnunoreka LIOK
f-amemenThI) https://m.edso0o.ru/2dd57f24
4 Pacnipenenenue 31€KTpOHOB IO ATOMHBIM 1 bubnnorexa [JOK
opouTasam https://m.edsoo.ru/2dd57f24
5 DNeKTpOHHBIE KOHPUTYpAIIMU aTOMOB JIEMEHTOB B 1 bubmuoreka [JOK
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUU https://m.edsoo.ru/2dd57f24
6 DONeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DNeKTpOOTPUIIATETFHOCTh https://m.edsoo.ru/2dd57f24
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema bubnnorexa [JOK
7 xuMmuueckux snemMenToB J[. 1. Menaeneesa, cBsi3b C 1 https://m.edsoo.ru/2dd57f24
COBPEMEHHOI TeOopuel CTpOEHUs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX bubnmnoreka [JOK
8 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX 1 https://m.edsoo.ru/2dd57f24
BEILIECTB [0 TpynnaM u nepuoam
but6mmoreka [IOK
9-10 CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO TEME 2
B B https://m.edsoo.ru/2dd57f24
11 Buapl xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHus 1 bubnuotexa [JOK

KOBAJICHTHOU CBsA3U. Bogoponnas CBs3b.

https://m.edsoo.ru/2dd57f24
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MexMOJIEKyIISIpHBIE B3AUMOAECHCTBUS

BanenTHOCTE M BaJIEHTHBIC BO3MOKHOCTH aTOMOB.

bub6nmoreka [IOK

12 CBs13b 2JIEKTPOHHOH CTPYKTYPBI MOJIEKYJI € UX https://m.edsoo.ru/2dd57f24
F€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX COSTUHEHUSX bu6nmoreka [IOK
13
COCTaB M HOMEHKJIAaTypa https://m.edsoo.ru/2dd57f24
BeniecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO bubmmoreka [JOK
14-15 CTpoeHHUs. THITBI KPUCTAUTHYECKUX PEIICTOK U https://m.edsoo.ru/2dd57f24
CBOMCTBA BEILIECTB
[TonsTre 0 nucnepcHbIX cucreMax. lIpencrasienne Bbu6moreka [JOK
16
0 KOJJIOMJIHBIX pacTBOpax https://m.edsoo.ru/2dd57f24
HcTrHHBIC paCTBOPHI: HACBIIICHHBIE 1 bu6nmoreka LIOK
17 HEHACBILICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/2dd57f24
Kpucramnoruaparst
18 CnocoObl BEIpaXK€HHS KOHIICHTPAIUA PACTBOPOB bubmorexa [JOK
P HeHTpatui p P https://m.edsoo.ru/2dd57f24
Pemtenue 3agad ¢ HCIOJIB30BaHUEM MOHATUI bu6nmorexa LIOK
19-20 "MaccoBast 107151 paCTBOPEHHOTO BelecTna", https://m.edsoo.ru/2dd57f24
"MossipHast KOHUEHTpaus'"
Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKIX bubnuoreka [{OK
21
BEIIICCTB https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
22-23 CucreMaru3anus 1 00001IeHHE 3HAHHH 110 TEMe
t - https://m.edsoo.ru/2dd57f24
KonTponsnas pabora no temam "CtpoeHue aToMma. bu6muoreka [JOK
24 [Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema https://m.edsoo.ru/2dd57f24
XAUMHYecKuXx diaemeHToB M. Y. Mengeneena",
"Crpoenue BemiectBa. MHOroobpasue BemecT”
25 Knaccudukanms XumMuaeckux peakiuii B but6mmoreka [IOK
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HEOPraHUYECKON ¥ OPraHN4eCKOli XUMHUU. 3aKOH
COXPAHEHHUs MacChl BEIECTB; 3aKOH COXPAHEHUS U
IIPEBPALCHNS YHEPTUH IPU XMMHUYECKHUX PEAKLMIX

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

26 TernnoBbie 3P HEKTH XUMUYECKUX PEAKIIHA. Bu6muoteka [JOK
TepMOXUMHUYECKHE YPABHEHUS https://m.edsoo.ru/2dd57f24
Brrunciienus o ypaBHEHUSIM XUMHYECKUX PEAKIUI bubmuorexa [JOK

27-28
Y TEPMOXMMHUYECKUM YPAaBHEHUSIM https://m.edsoo.ru/2dd57f24

29 CKOpOCTh XMMHYECKOU peakinuu, €€ 3aBUCUMOCTb OT bubnnoreka [JOK
pasnuuHbIX (hakTopoB. Karanus u kaTanu3aTopbl https://m.edsoo.ru/2dd57f24

30 ['oMOreHHbIe ¥ reTepOreHHbIE peakuu bubsmorexa [IOK

P peardt https://m.edsoo.ru/2dd57f24
[IpakTuueckast padora Ne 1 no reme "Bnusinue Bbu6moreka [JOK

31 pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU https://m.edsoo.ru/2dd57f24
peakuun"

32.33 OO6parumbie 1 HEOOpATUMBIE PEAKITUNA. XUMUYECKOE bubmuoreka [IOK
paBHOBECHE https://m.edsoo.ru/2dd57f24
ITpakTruyeckas padora Ne 2 o teme "BnusHue bubmuoreka [IOK

34 pa3nuYHbIX (PAKTOPOB HA MOJI0KEHUE XUMHUECKOTO https://m.edsoo.ru/2dd57f24
paBHOBECHS"

35 Dnektponutrueckas auccounanusi. CuiabHble U bubnnorexa [JOK
ciabbie AMeKTponuThl. CTETeHb JUCCOIUAIIUN https://m.edsoo.ru/2dd57f24

36 HNonnoe npounsseaenue Boapl. Cpega BOIHBIX but6mmorexa [IOK
pactBopoB. Bonoponnsiit mokaszarens (pH) pactBopa https://m.edsoo.ru/2dd57f24
I'mpponus coselt. Peaknuu, nporekaronye B bubmuoreka [IOK

37-38
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/2dd57f24
[IpakTuueckas padbora Ne 3 o teme "Xumuueckue bubmuoreka [JOK

39 " :
peaKkLuy B paCTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/2dd57f24

40-43 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. bu6muoreka [IOK
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BakHeilinme OKHUCIUTENIN U BOCCTAHOBUTEIHN

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

44-45 Mertoa 37eKTPOHHOTO (3JIEKTPOHHO-UOHHOTO) bubmuorexa [JOK
OanaHca https://m.edsoo.ru/2dd57f24
46-47 DIJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB bubmmorexa [JOK
P P P P - https://m.edsoo.ru/2dd57f24
bu6nmoreka [IOK
48-49 P
CICHIE ST PasiiTHbIX THHOB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
50-51 Pemenne 3amau pa
HICHHE ST pAsIHHAHbIX THITOE https://m.edsoo.ru/2dd57f24
Cucremaru3anus 1 0000IICHUE 3HAHKH 110 TeMe bubnuorexa [IOK
52-53
"Xumuueckue peakiuu" https://m.edsoo.ru/2dd57f24
54 KontponbHas padota nmo teme "XuMU4IecKkue bubnnoreka [JOK
peakuu" https://m.edsoo.ru/2dd57f24
[Tonoxenne Hemerauios B [lepuoauyeckon cucreme bubmmnorexka HOK
55 xuMmu4deckux sneMeHnToB . . Menaeneesa u https://m.edsoo.ru/2dd57f24
0COOCHHOCTH CTPOCHHUS UX aTOMOB. Duznyeckue
CBOMCTBa HEMETAJIOB
56 AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoa, bubmmnoreka HOK
cepsl, hocdopa u yriepoaa) https://m.edsoo.ru/2dd57f24
57 Bogopona: nonyuenue, pusudeckie u XuMHUECKHE bubnnorexa [JOK
cBoricTBa. ['mapuabl https://m.edsoo.ru/2dd57f24
["anmoreHsl: HaXOXKICHHUE B IPUPOJIE, CIIOCOOBI bubnmoreka [JOK
58-59 .
NoJy4eHus1, PU3NUeCKrue U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/2dd57f24
lNanorenoBonopoasl. Baxxnenmue but6mmoreka [IOK
60
KHUCJIOPOJCOAEPKAIINE COSTMHEHUS TATIOTEHOB https://m.edsoo.ru/2dd57f24
JlabopatopHble 1 IPOMBIIIIIEHHBIE CTIOCOOBI bubnmnoreka [JOK
61 MTOJTy4eHUs TaJIoreHoB. [I[puMeHenne raJoreHoB U ux https://m.edsoo.ru/2dd57f24

COCTUHEHUN
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[Tpaktuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK

02 9KCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "["amorensr" https://m.edsoo.ru/2dd57124
63 Pemrenne 3ana4 pasinuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/2dd57f24
Kucnopon: mnabopaTopHbIe ¥ MPOMBIIIIJIEHHBIE bubmuorexa [JOK
64 CTIOCOOBI OTYYEHUs, PU3UUECKUE U XUMUIECKHE https://m.edsoo.ru/2dd57f24
cBoiicTBa. O30H. [IpuMeHenune kucnopoaa u 030Ha
bubnnorexa [JOK
% OKCHIEL H IEPOKCHAL https://m.edso:)_.[ru/2dd57f24
bubnnorexa [JOK
66-67 Pemrenne 3ama4 pasnuyHbIX TUIIOB https://m.e dsog)_.[ru 12dd57f24
68 Cepa: HaXOXKJICHUE B MPUPOJIEC, CITOCOOBI TOTyUSHUS, bubmmoreka [JOK
(du3nUecKre U XUMUICCKIE CBOHCTBA https://m.edso0.ru/2dd57f24
bubnnorexa [JOK
%9 CepoBofopos, Cymb P! https://m.edSO(])_.[ru/de57f24
20-71 Kucnoponcoaepxkainiue coeIMHEHUs CEPBI. bubnnorexa [JOK
OcoO6EeHHOCTH CBOMCTB CEPHOI KUCIOTHI https://m.edsoo.ru/2dd57f24
[IpakTuueckas padbora Ne 5. Pemenue bubmmnoreka HOK
72 SKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé https://m.edsoo.ru/2dd57f24
COoeIMHEeHUS "
A3BOT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI MOTyUEHHUS, bubnuotexa [JOK
73 ¢u3nyecKkre U XUMHUYECKUE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/2dd57f24
HUTPH/IBI
24.75 Kucnopoaconepxamiye coefMHEHHS a30Ta. bubnuotexa [JOK
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/2dd57f24
76 [IpuMeHeHue a30Ta U €ro coeAMHEHUN. A30THBIE bubnmnorexa [JOK
ynoOpeHus https://m.edsoo.ru/2dd57f24
77 docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI bu6muoreka [IOK
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MOJTy4eHUs1, PU3HUYECKUE U XUMUIECKIE CBOHCTBA.
dochuast u hochun

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

78 Oxcunst hocdopa, pochopcoaepxaiire KUCIOTHI. bubmmoreka [JOK
Comu dochopHOI KUCITOTHI https://m.edsoo.ru/2dd57f24
29 [Ipumenenue pocdopa u ero coenMHEHUIA. bubmuorexa [JOK
dochopHbie y1oOpeHus https://m.edsoo.ru/2dd57f24
[IpaxTuueckas padora Ne 6. Pemenue Bbu6mmoteka [JOK
80 SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "A30T U https://m.edsoo.ru/2dd57f24
dbochop u ux coenuHeHH"
Yraepon: HaX0XKJICHHUE B IPUPOAE, AILIOTPOITHBIE bubmmoreka [JOK
81 Mo ubUKAINH;, (PU3UYECKIE U XUMHYECKUE https://m.edsoo.ru/2dd57f24
CBOMCTBA, IPUMEHEHUE
82 Okcup yriepoaa (1), okcun yriaepoaa (1V), bu6mmoteka [JOK
YroJIbHasi KUCJIOTa U €€ COJIN https://m.edso0.ru/2dd57f24
bu6nunorexa LIOK
83-84 P
CIICHHE AAAT PASIMAHRD THIOB https://m.edsoo.ru/2dd57f24
KpemHuuii: HaxoxaeHue B pupoJie, CocoObl bubmuoreka [IOK
85 g
NOJTy4eHHUsl, PU3NUECKrue U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/2dd57f24
86 Oxcun kpemuus (IV), kpeMHHEBasE KUCIIOTA, bubmuoreka [JOK
CUJIMKATBI https://m.edsoo.ru/2dd57f24
87 [Ipumenenue kpemMHus u ero coeuHeHu. CTekIo, bu6muoreka [JOK
€ro MoJiy4eHue, BUIbl CTEKIIa https://m.edsoo.ru/2dd57f24
bubnunorexa LIOK
88-89 P
CLLICHHE 3AAaT PESIMHHEX THIIOB https://m.edso00.ru/2dd57f24
90-91 CuctemaTtu3zanys 1 0000IIeHIe 3HAHUH 110 TeMe bubmuotexa [IOK
"Hemerannsr" https://m.edso00.ru/2dd57f24
92 Konrtponsnas padora no reme "Hemerasisr"
93 AHanmm3 pe3yabTaTOB KOHTPOJIBHOM pabOTHI, bubmuoreka [IOK
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KOPPEKIHsI OINO0K

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

[Tonoxxenue metaiuioB B [lepuoanyeckoii cucreme

bub6nmoreka [IOK

94 XMMHUUYECKHX 31eMeHTOB. OCOOEHHOCTU CTPOCHHUS https://m.edsoo.ru/2dd57{24
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB
95 OO6mue Gpuznueckre CBOMCTBA METAIIOB. bu6nmoreka [IOK
[IpumeHeHne MeTaIOB B ObITY M TEXHUKE https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
96 Cnnassl MeTaiioB. Kopposust metanioB htts://m.edsoo.ru/2dd5 7624
bubmuoreka [IOK
97-98 Pemenue 3a1a4 pa3IMyHbIX TUIIOB https://m.edsoo.ru/2dd57£24
DNEeKTPOXUMHUYECKUI Pl HAPSHKEHU METAIIIOB. bubanorexa [JOK
99-100
O061u11e crnocoObl MOTYyYEHHs METAJIOB https://m.edsoo.ru/2dd57f24
OO0mmas xapakrepucTuka MeTaioB | A-rpymis bubmmoreka [JOK
[Teproanueckoil CUCTEMBbI XUMHYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/2dd57f24
101 Hatpuii u xanuii: nonydenue, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHUE ITPOCTHIX
BEILIECTB U UX COCIUHEHHUN
O6mas xapakrepuctruka MetayioB |IA-rpymmbr bubmuoreka [IOK
[Teproanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/2dd57f24
102 Marnwuii 1 Kanpluuii: noxyueHue, Guzndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHUE TPOCTHIX
BELIECTB U UX COCIUHEHUN
. " bubnuoteka [JOK
103 XKe€ctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHuUs https://m.edsoo.ru/2dd57624
AJIOMHHHI: TIOTy4YeHue, GU3nYecKre U XuMHIECKue bubmuoreka [IOK
104
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/2dd57f24
105 AMpoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA bu6muoreka [JOK

AIIOMHHUA, THAPOKCOKOMINJIICKCHI AJIIOMUHUSA, UX

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

106- Pemrenue 3ai1au pa3nuyHbIX TUIIOB bubmorexa LOK

107 https://m.edsoo.ru/2dd57f24
[Ipaktuueckas padota Ne 7. Permenue bubmmoreka [JOK

108 AKCIEPUMEHTAIIbHBIX 3a/a4 1o Teme "MeTtasibl https://m.edsoo.ru/2dd57f24
IJIaBHBIX MoArpynmn"
OO6m1ast XxapakTepruCcTHKa METAJIJIOB TTOOOYHBIX bubmuorexa [JOK

109 noarpynn (b-rpynmn) I[lepuonuyeckoii cuctemsl https://m.edsoo.ru/2dd57f24
XUMUYECKUX IJIEMEHTOB

110- duznyeckue U XMMHUYECKHE CBOICTBA XpoMa U €ro bubnnoreka [JOK

111 COCIMHCHU, UX TIPUMEHCHHE https://m.edsoo.ru/2dd57f24

112- Baxwnerimue coennaenusa maprasua. [lepmanranar bubmmoreka [JOK

113 KaJInsl, er0 OKHUCINUTEIbHBIC CBOMCTBA https://m.edsoo.ru/2dd57f24
duznvecknue U XUMUYECKHE CBOVMCTBA KEJe3a U €ro bubnuoreka [{OK

114 coennHeHuil. [lonyuenne u npuMeHeHue CrIaBoB https://m.edsoo.ru/2dd57f24
xKenesza

115 duznvecKkne 1 XUMUYECKHUE CBOMCTBA MEJTA U €€ bubnuoreka [{OK
COCIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru/2dd57f24
dusnyueckre 1 XMMUUECKHE CBOMCTBA ITUHKA U €T0 bubmuoreka [JOK

116 COCIMHEHUH, UX IPUMEHEHUE. | HIPOKCOKOMIIIEKCHI https://m.edsoo.ru/2dd57f24
[UHKA
[Tpaktrueckas padota Ne 8. Pemenue bubnuoteka [JOK

117 AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe ""MeTasisl https://m.edsoo.ru/2dd57f24
MOOOYHBIX OArpyHn"

118- Pemenuve 3amau pa3nuvHBIX TUIIOB bubmorexa HOK

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

120- O06001enre 1 cucTeMaTU3aIus H3Y9YeHHOTO bubmuoreka [{OK

121 MaTepuaia 1o reme "MeTamibr" https://m.edsoo.ru/2dd57f24
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122 Konrponsnas padora no reme "MeTtasibr" 1

123 AHanu3 pe3yabTaTOB KOHTPOJIBHON pabOTHI, 1 bubmuorexa [JOK
KOPPEKIHSI OIIHOOK https://m.edsoo.ru/2dd57f24
Ponbs xumum B oOecriedeHur yCTOHYMBOTO Pa3BUTHS bubmuorexa [JOK

124 yenoBedecTsa. [loHATHE 0 HAYYHBIX METONAX 1 https://m.edsoo.ru/2dd57f24
UCCIIEIOBaHMs BEILIECTB
Hay4nsle mpuHIAIIBEI OpraHU3alid XUMUYECKOTO Bbu6mmoteka [JOK

125 Mpou3BOICTBA. [IpOMBITIUIEHHBIEC CTTOCOOBI 1 https://m.edsoo.ru/2dd57f24
IIOJIyYEHUs] BaKHEMIINX BEILECTB

126 XHWMHMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl U 1 Bbu6moreka [JOK
€ro MOCIEACTBUA https://m.edsoo.ru/2dd57f24

197 XuMHUS 1 3J0POBbE YesoBeKa. JIekapcTBEHHbIE 1 bubnnoreka [JOK
cpencTBa https://m.edsoo.ru/2dd57f24

128 Xumus mumy. Pok XumMun B 00eCIIeueHIH TUIIEBOU 1 bubmmoteka IIOK
0e3omacHOCTH https://m.edsoo.ru/2dd57f24

129 KocmeTrnueckue u napdromepHbie cpeacTBa. 1 bubmmnoreka HOK
briToBas xumus https://m.edsoo.ru/2dd57f24
XuMHs B CTpOUTENLCTBE. BaykHenmue bubmuoreka [IOK

130 1 .
CTPOUTEIBHBIE U KOHCTPYKLIMOHHBIE MaTEPHUAIIbI https://m.edsoo.ru/2dd57f24
XuMus B CeJIbCKOM X03siiicTBe. Opranndeckue u bubmmnoreka HOK

131 1 .
MUHepaJIbHbIE y100peHus https://m.edsoo.ru/2dd57f24

b K
132 Cucremaruzanys 1 0000IIeHEe 3HAHNUI 10 TEME 1 hgg?;&fg;gﬁ 12dd5724
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI 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,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTaneil, KpUCTaJUIMuecKas peméTka, MOJb, MOJSpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOJHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpyKTypHas,  TeoMeTpuueckas  (Uuc-,
TPAaHCHU30MEpHSI), TOMOJOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJ- U a30TCOJEpIKAIINE COCIUHEHMS, OMOJIOrMYEeCKH aKTHUBHbIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMEp, TOTUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE COCUHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKkUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TE€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 XMMHYECKOTO CTPOCHUSI OpPraHUYECKUX
BemectB A.M. BbytnepoBa, Teopus 3JIEKTPOTUTHUYECKON THUCCOIUAIINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW S3BIK XUMHH, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIAPHOM YPOBHAX

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

IMPOTECKAHUSA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAxX

(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 HaydHbIC MPUHIMIBI XMMHYECKOTO MPOHM3BOJCTBA (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, TepepadboTKu
HedTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTh:

XapaKTECPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX IIPEBPALLECHUN

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 YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COCI[I/IHCHI/Iﬁ MCKAYHApOAHOI'0 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 CHMBOJIMKY JUISI COCTAaBICHHS (OPMYII HEOPraHUYECKHUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATS!

HEOPraHWYeCKUe BEIEeCTBa, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCU(PUKAITIH N3yJaeMbIX XUMUYECKUX O0BEKTOB
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,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

3JIEMEHTOB, 0OPATUMOCTH PEAKIIUHU, YIACTHIO KaTaJu3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJE€HTHBIC BO3MOKHOCTH, MCIIOJIb3YS TTOHATHUS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU

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

NepuoiaM M rpyImmiam




ChopMupOBaHHOCTH YMEHHSI COCTABIIATH yPaBHEHUS XHMHYECKUX

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

YpaBHEHUsI pPEaKLUMil pa3IMYHbIX TUIIOB; TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IPH KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB I[IMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

Ha KOHKDETHBIX IIPUMEpax XapakTep 3aBUCHUMOCTH PEAKLMOHHOU
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 peaKI_II/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBA BEIIECTB COOTBCTCTBYHOIIMMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

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

ChopMUpOBaHHOCTb yMEHHUS MPOBOAUTH PACUYEThl MO XMMUYECKUM
dbopMyllaM U YpaBHEHMSIM XUMHYECKHX pEaKIHMH C HCIOJIb30BAaHUEM

(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 MIPUMECH )
MacCcOBOMU WJIH 0OBbEMHOM TONH, BBIX0/1a TPOAYKTA PEAKIIHH

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 YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 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
IpyTHUe), KPUTUYECKH aHAIM3UPOBATh XHWMUYECKYI0 HH(POpPMAIIHUIO,
nepepadaTbiBaTh €€ W HCIONB30BaTh B COOTBETCTBUU C IOCTABICHHOM
yueOHOM 3a1aueit

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  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
OMpeAeNIEHHBIX BEIIECTB, IMOHUMAs CMBICI TOKa3aTels MPeaesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIIEHUS U NPEJOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO JHEPreTHYecKuM ypoBHsIM. Kiaccudukanus XUMUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux onemeHroB JI.MI.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasi, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIIIMYECKON PEIIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuii. TepMoXuMUiecKre ypaBHEHUS

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsd, HEWUTpaibpHas, uienodHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEM PH. MeToapl 2eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PCaKkuy Ha HECOPraHNMYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuaAHU3aAIIH
opOuTanell aTOMOB yriiepoja. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kinaccU(pUKAIMKM OpraHUYECKUX BemecTB. HomeHnknaTtypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [Ipasuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA aJIKaJIUCHOB: pCakiuu MNpUCOCANHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 IMOyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupoina. [lomumepusauust cTuposna.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[Tomyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

Anpnernipl. XMMHUYECKAE CBOWCTBA MPEACIBHBIX aJbJICTUI0B: THAPUPOBAHUE;
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHUPTOB, TUJpaTalusl aleTWwieHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypalUsl, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHEBHOM >xu3HU. [IpaBuna Oe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA W IKOJOTHs. XHUMHYECKOE 3arps3HEHUE OKPYKAlolel cpenbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crocodax MOJIYYCHHUA XHUMUYCCKHX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BeIIeCTBa WIIM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIICCTB
5.2 ##HPar##H##Pacuérel TeruoBoro ¢ ¢exra peakuu
5.3 ##HPar##HPacuéTpl 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX PEAKIUIX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIU BBIX0J1a MTPOIYKTA PEAKIIUH
' OT TEOPETHUYECKH BO3ZMOKHOTO
###Par###PacuéTel Maccel (00BEMA, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 #A#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHSATUN «MACCOBAsI I0JIS», «MOJIIpHAs
' KOHIICHTPAIUS», «PACTBOPUMOCTH)
###Par##HaxoxaeHne MOIeKyasipHON (POPMYIIBI OPTaHUYECKOTO BEIECTBA IO
5.8 €ro TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPaHHUS
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