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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOrO O0Oy4YeHUs, MPU3BAHO OOECHEYUTh O0O0IIE00pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCOIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJNEH U 3a/1a4 U3yYEHHUsI IIpeaMETa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKke C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJNEHHOTO U3YyYEHHs HamnpaBleH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusaX NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUN HAa OCHOBE PACIIMPEHHS U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0Oa3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTrcs  (HOopMUpOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMaHUE BONIPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy)KAT OCHOBOW Uil H3y4EHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHHME TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MU,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEeBONW 0€30MacHOCTH, B PAa3BUTHHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCIeyeHnn paluOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpelie;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEGHMU BEIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHWS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAy4YHBIX IPUHLUAINIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN UIsI OOBSICHCHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHajau3a v OIIEHKH C MO3UIINI HKOJOTHUUECKO O€30MacHOCTH MOCIIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOjieHue  TPEACTABICHHMM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX [IJI1 MPUOOPETEHHs] YMEHHII OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSICHECHHMS XHUMHYECKUX SIBJICHUM, UMEIONIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOJIBHI,
YBOXEHUSI K TIPOIIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNM B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCIJIOBHUIO YCTIEITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH WM HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa 0OIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEZel0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUNBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoorudeckuil ps ankaHoB, oOmias ¢popMyrina, HOMEHKIATypa 1
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajakeHoB, oOmas (Gopmylia, HOMEHKIATYypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

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

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCcTBUE TUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M WX IPEBpalCHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJIEHCTBHE C OpPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBa  aIbJIETUAOB M  KETOHOB:  peakUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHkIatypa. Pu3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. IloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTHHOBAsA, OJEHUHOBAS, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOmas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOdyYeHHEe >PHUpPOB 1eUToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHUInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajadud. Ou3nyecKkue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToiauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN ) M CUITUKOHBI. Pe3nHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJECHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, CKOPOCTh, DHEPIrHs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYJarOIIMMUCS POCCHUHCKON T'pakITaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAaMOOTIPEICTICHUI0; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY M HaydYHOMY HaCJEIuI0
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MNPUIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyJa YYEHBIX U NIPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHMSI NOCIIECICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN M HENPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00Pa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH U BaXXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3iU4HbIX cdepax mpodhecCHoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHUE, HAOTIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIBHOCTU C MOCTABJICHHBIMU LICIISIMH;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMKA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

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

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora 1/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX UM HCCIEIOBATCIIbCKUX 3ajJad, BBIOMpaTh Hawmbojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCATCILHOCTH Ha OCHOBE CaMoOaHalu3a H
CaMOOILIEHKH.



MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpPEIHETrO OOIIEro oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUTS y9eOHOTO MpeaMeTa « XUMHEs HAydHbIC 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUIA
110 OCBOGHHIO, MHTEPIPETAIIMU U TpeoOpa3oBaHUIO 3HAHWH, BHIBI ACSITEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMUYHBIX YUCOHBIX
CUTYaIlMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX ¢ XUMuel. B
nporpaMMe IO XUMHUHU TIPEIMETHBIE pPE3yJabTaThl MPEICTaBICHBI IO Tojam
U3YYCHUS.

10 KJIACC

[IpenmeTHble pe3yiabTaThl OCBOCHMSI Kypca «OpraHuyeckas XuMHs»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM HKOJOTHUECKOM, IHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B obecricueHUN palMOHATIBLHOTO
MIPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIICH KyJIbTYpbl
YyeJoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3I0pPOBBIO Y IPUPOIHOM Cpee;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuAu3als AaTOMHBIX oOpOuTaliel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIICPOIHBIN CKEET, GyHKIIMOHATbHAS
IpyIna, pajgudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEpPbI, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJI- U a30TCOJIepKalllie€ OpPraHUYeCKUE COCIUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUHU, 3aKOHbI
(nepuognueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs OHHEPruu TMpPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHMW3MaX XUMHYECKMX PpEAKLMH, TEPMOIMHAMUYECKHUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3AUMHOM BJIUSIHUM aTOMOB U T'PYIMI aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opuentantsl | u |l pona);



(dakToNOTUYECKUE CBEACHHSI O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM

WCITOJIb30BAaHUU BAKHEWIIIMX OpPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKON

NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHOUOAX  XUMHUYECKOIO

MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIIA, ITepepabOTKU HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,

YCTAaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS NPH

ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;
c(hOpMHUPOBAHHOCTh YMEHHUIA:

MCIIOJI30BaTh XUMUYECKYI0 CUMBOJMKY JUIsl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILIECTB;

COCTAaBJISAITh YPAaBHEHMSI XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  ITOCPEACTBOM  COCTaBJICHUSA
AJIIEKTPOHHOTO ©0ajaHca »JTUX pEaKIHUi, peakuii HOHHOro oOMEeHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS WIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAIJICKHOCTh M3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CUCTEMaTUYECKOH
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BaHUS IS OTICIHHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJINKOb, (eHos, (QopManbIeTu/l, aleTaablerujl, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, NaJIbMUTUHOBASA KUCJIOTHI,
IJIMLWH, aJaHuH, MallbT03a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENETSATh BHJ XWMHUYECKOW CBS3U B
OPTraHUYECKUX COEAUHEHMSIX (KOBAJICHTHAss W WOHHAsi CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATHh MOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCTh ~ yYMEHHUW  XapaKTepHU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENEH pa3InyHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IUKIOAJIKAHOB, AJIKEHOB, aJIKAaJIUECHOB,
QJIKWHOB, AapOMATHYECKHX YIJIEBOJOPOIOB, CIMUPTOB, QJIbAECTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMHHOB, aMHHOKHCIIOT, OEIKOB, YIJIEBOAOB (MOHO-, AM- M TMOJINCAXapUIOB),
WIJUTIOCTPUPOBATh ~ TEHETUYECKYX0  CBA3b  MEXAY HUMHU  YPaBHECHUSIMHU



COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKHX COCTMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M M-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTHYECKOEe TIPUMEHEHHUE TIPOTYKTOB TIepepadbOTKy;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/axX TO3HAHUS — HAOJIOJCHUH, U3MEPECHNUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS TIPUMEHSTH 3TH 3HAHMUSI,

chOpMHUPOBAHHOCTh yMEHUs MIPUMEHSTD OCHOBHBIC orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3YUYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
WCITOJI30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, MMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOpPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHYECKUX PEAKIIUN C MUCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUEThI MO HAXOXACHUIO XUMHYECKON
(GbOopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH M OIEHUBATH
C MO3UIMHA  DKOJIOTMYECKOM  O€30IIaCHOCTH  IMOCJIEACTBUS  OBITOBOM H
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadoTKoOn
BCIIIECTB, MCIOJb30BaTh MOJYICHHBIC 3HAHUS JIJIsT IPUHATHS TPAMOTHBIX pEIICHUH
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIbHO TIJIAHUPOBATh U TPOBOJMTH
XUMUYCCKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHWE CBOWCTB OPTraHUYECKHX
BEIIECTB, KAa4YECTBCHHBIE PEAKIMU YTIEBOJOPOIOB PA3IUYHBIX KIACCOB U
KHCIIOPOJICOIEPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIEPUMEHTATBHBIX
3alad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOCHUEM TPABUII
Oe3omacHOro oOpalleHusi ¢ BellecTBaMU U JabOpaTOpHBIM 00OpYIOBaHUEM,



dbopMyIMpOBaTh IIEh HWCCJEAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1IeCO00pa3HOro MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolien
MPUPOJIHON CPEIbl U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBI
OmpeIeIEHHBIX OPraHUYECKUX BEIECTB, MOHUMast cMbIci nokazatens [1/1K;

aHaJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUsI OPraHWYECKHX BEIICCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYILIECTBIISATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeAcTBa MaccoBor nHpopMannu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMUUYECKYI0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbubie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 https://m.edso00.ru/P7N2V304M
byrneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
I _
2.1 DEJCIBHEBIE FIICROAOPOAR! — EIKAHL, 5 https://m.edso00.ru/R7J0I12D2K
UKIIOATKAHbI
Henpene e €BOJIOPO/IbI: s
2.2 HPCACIBHBIC YITCBOAOPOBL: AICHE! 14 1 https://m.eds00.ru/T3M9R5L7Q
QJIKQJTUCHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/O8M5COD7R
IIpupo € UCTO €BOJI0POJI0
24 PHPOIIHEIC HCTORHHH YIICBOROPOIOE H 4 https://m.edso0.ru/O5F9X4H3N
uX nepepadoTka
2.5 l"asloreHnpon3BOAHBIE YTIEBOAOPOI0OB 4 1 https://m.eds00.ru/C8X9Q7P7R
Hroro mo pazueny 35
Pasnen 3. Kuciopoacoaep:xamnue oprannyecKue coeuHeHust
3.1 Crnuptsl. ®enon 11 1 https://m.edsoo.ru/D9ESC8B6J
KapOonusbHble COeTUHEHMS: allbETUIbI U
3.2 keToHbl. KapOoHoBbIe KucaoThl. CIIOKHBIC 21 1 https://m.edsoo.ru/FOH8K7A2K
a¢upsl. XKupsl



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 YraeBoas 9 https://m.edsoo.ru/DSR3M3LIA
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12 https://m.edso00.ru/E7Q8X8U4S
Hroro no pazgeny 12
Paszgea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BricokoMouiekysipHbIE COeTMHEHUSI 6 https://m.edso00.ru/J6E3P2V3Q
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0 ble paboThI

KonTpoibu

Ilnanupyemas
Jara
U3y4eHus

IIpakTHYeck
ue padoTsl

dakTHyeckas
Jlara
U3y4eHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer u 3HaueHUE
OPraHuYeCKOu
XAMUH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPraHUYECKUX
COCIMHEHUN

01.09.2026

https://m.edsoo.ru/C9G2Z
1V1U

DIEeKTPOHHOE
CTPOCHHE aToMa
yriiepojia (OCHOBHOE
U BO30YyX/1€HHOE
COCTOSTHUS).
BanentHeie
BO3MO>XHOCTH aToma
yriaepojaa
XuMuYeckas CBSI3b B
OpPTaHUYECKHUX
COCIMHEHUSIX.
MexaHu3Mbl
o0pazoBaHus
KOBAJICHTHOM CBSI3U,
CrocoObl pa3pbiBa

03.09.2026

04.09.2026

https://m.edsoo.ru/U5sU1S
214Y

https://m.edsoo.ru/0O8VIK
1Y9U



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/O8V9K1Y9U

CcBA3EH

Teopust crpoeHus
OpraHUYECKUX
coenuHeHU A. M.
bytneposa

Buasl nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DNEeKTPOHHBIE

3¢ deKTH B
MOJIEKYJIax
OpPTraHUYECKUX
COCIMHEHUN

08.09.2026

10.09.2026

https://m.edsoo.ru/YOP7N
2R2B

https://m.edsoo.ru/F4H4M

4M3S

[Ipencrasnenue o
KJIaCCU(UKALIUN U
cUCTeMaTHyecKas
HOMEHKJIaTypa
(IUPAC)
OpraHMYECKHUX
BELIECCTB
Knaccudukarus
peakuuii B
OpraHUYECKON XUMUHU

11.09.2026

15.09.2026

https://m.edso0.ru/T1Y4K
9M6N

https://m.edsoo.ru/R2R1A
5J01

Cucremaruzanuus u
000011IeH1Ee 3HAHWI
10 TEME

17.09.2026

https://m.edsoo.ru/D8O3P
5Y2G

AJKaHBI:
TOMOJIOTHYECKUH PsIJI,
obmas popmyna,

18.09.2026

https://m.edso0.ru/X9H6C
0V4E



https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/X9H6C0V4E

10

HOMEHKJIaTypa 1
n30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ
duznueckue u
XUMHYECKHE
CBOMCTBA aJIKAHOB

22.09.2026

https://m.edsoo.ru/U0T8M
5D2U

11

HaxoxaeHnue ankanoB
B nipupoe. CriocoOsbl
MOJIYYCHUS U
MIPUMEHEHHUE aJIKaHOB

24.09.2026

https://m.edsoo.ru/Y6L418
E5J

12

13

IMuknoankaHsI:
obmras popmyia,
HOMEHKJIATypa
HU30MepHs,
0COOCHHOCTHU
CTPOCHUS U
XUMHYECKHX CBOWCTB,
CHOCOOBI MOTyYEHUS
U IPUMCHEHHE

Peienne pac4€THbIX
3a/1a4 Ha
onpezeneHue
MOJIEKYJIAPHON
bopMyIbt
OpraHUYECKOI 0
BEUICCTBA I10
MacCOBBIM J0JISIM

25.09.2026

29.09.2026

https://m.edsoo.ru/L3M0Q
4G4H

https://m.eds00.ru/01T3V
IN1X



https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/O1T3V1N1X

14

aTOMOB JJIEMEHTOB,
BXO/AIINX B €TI0
COCTaB.
CucreMarusamnus u
000011IeHrE 3HAHUI
10 TEME

AJIKEHBI:
TOMOJIOTHUECKUHN Psifi,
oOmras ¢popmyina,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI.
CrtpyKkTypHas u 1uc-
TpaHC-U30MEPHUS
AJIIKEHOB

01.10.2026

https://m.edsoo0.ru/Q2Z27Z
7Y9R

15

®dusnyeckue u
XUMHYECKHE
CBOMCTBA aJIKEHOB.
IIpaBuio
MapkOoBHHKOBa

02.10.2026

https://m.edsoo.ru/U4X0H
9YSN

16

CrniocoObl nonydeHus
U IIPUMEHEHUE
QJIKEHOB

06.10.2026

https://m.edsoo.ru/E6P4M
201M

17

[IpakTuueckas pabora
Ne 1 mo Teme
"[lonyuyenune sTuineHa
U U3y4EHUE €ero
CBOMCTB"

08.10.2026

https://m.edsoo.ru/BOR1IW
2X7L



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/B0R1W2X7L

18

19

Pemenne pacu€THbIX
3a1a4 Ha
orpezeneHue
MOJIEKYJIIPHOU
bopMyIBI
OpraHUYECKOI0
BELIECTBA

AJKaIueHbl:
COIPSIKEHHBIE,
M30JIMPOBAHHBIE,
KYMYJIHPOBaHHBIEC.
OcobenHoCcTH
AJIEKTPOHHOTO
CTPOCHUS

09.10.2026

13.10.2026

https://m.edsoo0.ru/Y5X0S
200N

https://m.edsoo.ru/O6L4F3
E60

20

21

22

XUMHYECKHE
CBOMCTBaA
COIPSDKEHHBIX
JINSHOB

Crioco0bI nosyueHust
U IPUMEHEHUE
aJTKaINCHOB

AJKUHBL:
TOMOJIOTHYECKUH psI,
obmas popmyina,
HOMEHKJIATypa,
JJEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,
¢buznyeckue cBoiicTBa

15.10.2026

16.10.2026

20.10.2026

https://m.edsoo.ru/C1H6S
1S3S

https://m.edsoo.ru/E5Z3G
S5RIL

https://m.edsoo0.ru/Z8L0D
4R4G



https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/Z8L0D4R4G

XUMHYECKUE

https://m.edsoo.ru/16Z27S6

23 . 22.10.2026
CBOMCTBA AJIKHHOB ual
KauecTBeHHnie httos://m.ed ICOWOY
s://m.edsoo0.ru
24 peaKiumH Ha TPOHHYIO 23.10.2026 D
6S6R
CBSI3b
Croco0sbI oTy4eHUs httos://m.ed ILEXTC
Jim. I
25 Y IpUMEHEHHUE 05.11.2026 S./M.€as00.U
4G8E
AJIKKHOB
Pemenwue 3amau:
acu€ThI 110 https://m. I P5Z
2% p 06.11.2026 ttps://m.edsoo0.ru/C8P579
YPaBHEHUIO Z1K
XUMHYECKON peakiuu
Cucremaruzanus u httos:/fm.ed O0WAL
o s://m.edso0.ru
27 000011IeHrEe 3HAHNI 10.11.2026 ﬁQ
10 TEME
ApeHbl:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIaTypa.
DJIEeKTPOHHOE U Jim. .
28 P 17.11.2026 https://m.edsoo.ru/F3C4B2
[IPOCTPAHCTBEHHOE o9w
CTPOCHHE MOJIEKYIT
OeH301a U TOJIyo1a,
ux (pusmueckue
CBOMCTBaA
Ammireciie https://m.edso0.ru/L7U2L
. ps://m.edsoo0.ru
2 : 13.11.202
9 CBOICTBA apeHOB 3 026 1W8S
peaKIu 3aMeIeHus -
30 XHUMHU4UecKue 17.11.2026 https://m.edsoo.ru/R6U3I19



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B

31

CBOMCTBA apEHOB:
peakuun
IPUCOECTUHEHNS,
OKHCJICHHE
roMOJIOroB OeH30I1a

Ocobennoctu
XUMHUYECKUX CBOMCTB
CTUpOJIA

19.11.2026

@
o
o8}

https://m.edsoo.ru/S4C5B4
ViX

32

33

Pemenne pacu€THbIX
3a/1a4 Ha
orpezeneHue
MOJIEKYJIIPHOM
bopMyIbI
OpPraHUYeCcKOro
BEIIIECTBA

Crioco0bI moryueHust

Y IIPUMEHEHUE
apeHoB

20.11.2026

24.11.2026

https://m.edsoo.ru/W4J6S1
T41

https://m.edsoo.ru/O0Z5A
807R

34

I'eneTnueckas CBA3b
MEX]ly pa3InYHbIMU
KJaccaMu
YIJIEBOAOPOIOB

26.11.2026

https://m.edsoo.ru/M3K8G
1B9Z

35

Pacuérrl mo
YpaBHEHUSAM
XUMHYECKUX
peaKuuii.
Cucremaruzanmsa U
0000111eHEe 3HAHMIT
10 TEME

27.11.2026

https://m.edsoo0.ru/W8T9K
7V7B



https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/W8T9K7V7B

36

[IpuponHsb1i ras.
[TonyTHbIe HEDTSIHBIC
rassl

01.12.2026

https://m.edsoo0.ru/X3S0V
3M5W

37

KamenHslit yroius u
IPOIYKTHI €T0
nepepaboTKu

03.12.2026

https://m.edsoo.ru/D5P5N
TE2J

38

HedTtb 1 criocobs! e€
nepepadoTKH.
[Ipumenenne
POJTYKTOB
nepepaboTKu HePTH

04.12.2026

https://m.edsoo.ru/J7Z7E7
AOW

39

40

41

I'eneTnueckas CBsI3b
MEXIY Pa3InYHBIMU
KJIaccaMu
YTJIEBOJIOPOIOB
["anorenonpoun3BoiH
bI€ YIJIEBOJIOPOJIOB:
AJIIEKTPOHHOE
CTPOCHHUE; peaKINN
3aMEICHHS TajoreHa
JlericTBue HIen04YEH
Ha
raJIOT€HITPOU3BOIHBIC
. Bzanmoneticteue
JIATAJIOT€HAIKaHOB C
MarHueM u IIHHKOM

08.12.2026

10.12.2026

11.12.2026

https://m.edsoo.ru/W6W1
M4A5R

https://m.edsoo.ru/V4X1R
2Z7F

https://m.edso00.ru/08Z29G
2K3C

42

Cucremaruzanus u
000011IeH1Ee 3HAHUI
0 pas3zeiy

15.12.2026

https://m.edsoo.ru/U1J5P9
M1)



https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/U1J5P9M1J

"VrineBonopoasr"

43

44

KontponbsHas pabota
10 TeMe
"Vrnesonopoast"

[IpenenvHble
OJHOATOMHEIE
CITUPTHI:
TOMOJIOTUYECKUU P,
obmras popmyina,
CTPOCHHUE MOJICKYI,
U30MepHsl,
HOMEHKJIaTypa,
Kiaccudukanus,
(bu3UYEeCKHe CBOMCTBA

17.12.2026

18.12.2026

https://m.edso00.ru/S9Q9Y
6G8N

https://m.edsoo0.ru/S2E1IN7
P2Y

45

XuMHu4yecKre
CBOMCTBaA
MpeAeNIbHBIX
OJIHOATOMHBIX
CIIUPTOB

22.12.2026

https://m.edsoo.ru/K8D5Q
3H9V

46

CrniocoObl nonydeHus
U NIPUMEHEHUE
OJTHOATOMHBIX
CIHMPTOB

24.12.2026

https://m.edsoo.ru/V8G7P
9D8Q

47

[TpocTeie a¢upsi:
HOMEHKJIaTypa H
HU30MEpHS,
0COOEHHOCTH
bu3HUYECKUX U
XUMHYECKHX CBOUCTB

25.12.2026

https://m.eds00.ru/Z3X6J9
E5R



https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/Z3X6J9E5R

Mpuoroaromusie
CIIUPTHI:
STUJIECHIJINKOIb U

https://m.edso0o.ru/X3Q30

29.12.202
48 TJIMIEPHH, UX 9 026 8GOS
buzndeckue u
XUMHUYECKHE
CBOMCTBaA
CnocoOsblI oTy4eHUS
49 Y NIPUMEHEHHE 13.01.2027 https://m.edsoo.ru/A7U3Y
MHOT'0QTOMHBIX 1J9K
CIIUPTOB
®deHout: cTpocHUE
MOICRYJIBL https://m.edsoo.ru/D711W
50 buznvecKue 14.01.2027 BS.7M. :
o 3N9J
CBOIiCTBa.
TokcuaHOCTh (heHOIa
X Jim. .
51 I/n\imqecm/le 15.01.2027 https://m.edsoo.ru/0O4M5L
cBoiicTBa (peHoma 7U8Z
Croco0BbI MoJIydeHust
59 y4 19.01.2027 https://m.edsoo.ru/B4N5S
U TIpUMEHEHUE .01. EAGK
denona
[IpakTuueckas pabora
Ne 2. Pemienue
https://m.edsoo.ru/U8J9U9
53 AKCIEPUMEHTATBHBIX 21.01.2027 V7]
3a7a4 110 TeMe -
"CnupTtsl U peHobl"
Cucremaruzanus u httos://m.ed INSAOA
s://m.edso0.ru
54 00001IeHne 3HAHNH 22.01.2027 D

10 TEMC

7030



https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/N5A0A7O3O

55

56

57

58

59

60

Anpaerunsl 1
KETOHBI: AIEKTPOHHOE
CTpOCHHE
KapOOHMIHbHOM
TPYMIIbL;
TOMOJIOTHYECKUE
pAnbI, 001Iast
dbopmyna, u3omMepus u
HOMCHKJIaTypa
ANLnerunel u
KETOHBI: (pu3mueckue
CBOMCTBA; peaKkINu
MIPUCOCAMHCHHUS

P CaKIIMH OKHCJIICHHUA U
Ka4CCTBCHHBLIC
PCaKku aJIbACTUAO0B
N KCTOHOB

Crioco0b! nosyueHust
QIIBJCTHIOB U
KETOHOB

OIIHOOCHOBHBIE
npeebHbIe
KapOOHOBBIE
KHMCIIOTBI,
0COOEHHOCTHU
CTPOCHHS MX MOJICKYIT

H3omepus u

HOMEHKJIaTypa
KapOOHOBBIX KHCJIOT,

26.01.2027

28.01.2027

29.01.2027

02.02.2027

04.02.2027

05.02.2027

https://m.edsoo0.ru/Z5Y2G
5L5C

https://m.edsoo.ru/F3A0M
2F7J

https://m.edsoo.ru/K8B3L
6X0ON

https://m.edsoo.ru/N203R
1G9P

https://m.edsoo.ru/Z0H2A
2G7T

https://m.edsoo.ru/F2L3H3
N1Y



https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/F2L3H3N1Y

ux (pusznvYecKue
CBOMCTBA

61

XuMH4YecKre
CBOMCTBaA
MPEAEIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

09.02.2027

https://m.edsoo.ru/M4X0E
3J8N

62

OcoOenHoctu
CBOMCTB MYpaBbUHOU
KHUCIIOTBI.
Muoroob6pasue
KapOOHOBBIX KUCIIOT

11.02.2027

https://m.edsoo.ru/Q6T8N
9Y6G

63

64

65

OcobenHoctu
CBOMCTB:
HETpeIeTIbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAapOOHOBBI
X KHCJIOT.
[IpencraBurenn
BBICIINX KapOOHOBBIX
KHUCIIOT

ITonsTue o
MIPOU3BOTHBIX
KapOOHOBBIX KUCIIOT
Crioco0b! nosyueHust

U IPpUMCHCHUC
Kap6OHOBLIX KHUCIIOT

12.02.2027

16.02.2027

18.02.2027

https://m.edsoo.ru/I9Q3E3
EOZ

https://m.edsoo.ru/\V201H
9Y9K

https://m.edsoo.ru/F5R1S6
X4F



https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/F5R1S6X4F

66

67

Crnoxuble 3¢upsl:
TOMOJIOTHYECKUH PsiI,
obmas popmyna,
U30MEepHsl U
HOMEHKJIaTypa

dusnueckue n

XUMHYECKHE
cBoMcTBa A3(HHUpPOB

19.02.2027

25.02.2027

https://m.edsoo.ru/VVOA7R
1B8T

https://m.edsoo.ru/FOC1B0
V58

68

69

Pemenne pacu€THbIX
3a/1a4: 10 ypaBHEHUIO
XAMHYECKON
peakuuu, Ha
olpeieneHue
MOJIEKYJIIPHOM
bopMyIbI
OpraHUYECKOIo
BEIIECTBA

[TpakTuueckas pabota
Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX
3aJ1a4 10 TeEME
"KapboHoBBIE
KUCHOTEL. CI0KHBIE

a¢ups"

26.02.2027

02.03.2027

https://m.edso0.ru/M901B
4B6A

https://m.edsoo.ru/N4F7Z8
0o5Y

70

71

Kupsl: ctpoenue,
buznueckue u
XUMHYECKHE
CBOMCTBA (THIPOIIN3)

OcobeHHoCTH

04.03.2027

05.03.2027

https://m.edso0.ru/Z9E30Q
5T5R

https://m.edsoo.ru/W7X3E



https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M

72

73

74

75

CBOMCTB HUPOB,
COJIepXkKaIINX OCTaTKH
HEIpeAeNIbHbIX
JKUPHBIX KUCIIOT.
JKupsl B mpupoje
Mpbuta Kak conu
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE
nercreue. [lonarue o
CUHTETUYECKUX
MOIOIIUX CPEICTBAX
(CMO)
I'eneTnueckas cBs3b
YTJIEBOJOPOAOB U
KHCIJIOPOJCOACpHKAIIN
X OPraHUYECKUX
BEIIECTB

PacuéTrl o
YpaBHEHUSM
XAMHYECKUX PEaKui

Cucrematuzanuus u

000011IeH1E 3HAHUI
[0 TEME

09.03.2027

11.03.2027

12.03.2027

16.03.2027

0AOM

https://m.edsoo.ru/J5G5W
5W1W

https://m.edsoo.ru/V3J9U6
T2S

https://m.edsoo.ru/L7F2C3
ZIR

https://m.edsoo.ru/VV3D1E
517S

76

Oomias
XapaKTePUCTHKA
YTJICBOJIOB U
KI1acCU(pUKaIus
YTJI€BOJOB (MOHO-,
TTU- U TIOJTMCaXapU/Ibl)

18.03.2027

https://m.edsoo.ru/\V9D4B
4N5A



https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/V9D4B4N5A

77

MoHocaxapuibl:
buznyeckue cBoiicTa
U HaXOXKJIeHUE B
npupojie

19.03.2027

https://m.edsoo.ru/HOH5B
00Q5J

78

[Ipumenenue
TJIIOKO3EI, €€
3Ha4YCHHE B
JKU3HEACATSIbHOCTH
Oopranusma

23.03.2027

https://m.edsoo.ru/M5W4
E2LON

79

80

81

82

Hucaxapunsr:
caxapo3a, MaJIbTO3a U
JIaKTO3a.
Haxoxnenue B
pupoae 1
MIPUMEHEHHUE
JINCAXAPHUJIOB

[Tonucaxapuabr:
CTpOEHUE
MaKpOMOJIEKY,
¢duznueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEeHHE

[TonsaTue 00
UCKYCCTBEHHBIX
BOJIOKHAX

Pemienne PACUCTHBIX

3aaa4 Ha
ONpCACIICHUC TOJIN

25.03.2027

26.03.2027

06.04.2027

08.04.2027

https://m.edsoo.ru/F8 X8V
203R

https://m.edsoo.ru/EQR9D
ON4Y

https://m.edsoo.ru/F8G4S2
Q2S

https://m.edsoo.ru/B6Y0OH
0POX



https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/B6Y0H0P0X

BBIXOJa MPOJYKTA
peaKkuuu OT
TEOPETUYECKHU
BO3MOKHOTO

83

Cucremarusais u
00001IEHNE 3HAHNI
0 pas3zeiy

09.04.2027

https://m.edsoo.ru/I3G8I1
157

84

KontponsHas pabora
o TeMe
"Kucnoponconepxarg
W€ OpraHuYICeCKUe
coenuHeHus"

13.04.2027

https://m.edsoo.ru/U3H7R
6117

85

AMUHBL:
KJIacCU(pUKAIS,
CTPOCHHUE MOJICKYII,
obmras popmyia,
u30MepHs,
HOMEHKJIATypa
¢du3nveckre CBOMCTBA

15.04.2027

https://m.edsoo.ru/X6WO0L
4P2C

86

XHUMHYECKUE
CBOMCTBA
anndaTUIecKux
aMHHOB

16.04.2027

https://m.edsoo.ru/U707U
5M3G

87

AHWIUH: CTPOCHHUE
AHUJIMHA,
0COOEHHOCTH
XUMHYECKHUX CBOMCTB
aHWJIMHA

20.04.2027

https://m.edsoo.ru/H8X5D
1J4W

88

CrniocoObl nosydeHus

22.04.2027

https://m.edsoo.ru/\VV3S6J4



https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I

U TIpPUMEHEHUE
annpaTHIECKUX
aMHHOB

89

90

91

92

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa U
n30Mepus,
buznveckue
cBolicTBa. OTaeNbHbBIE
MIPEACTABUTENH O
aMHHOKHCJIOT

XuMHu4yecKre
CBOMCTBaA
aMHHOKHCJIOT, X
OHOJIOTUYECKOE
3HAYEHUE
aMUHOKHCIIOT.
CuHTe3 U THIPOIIU3
MENTHIO0B

benku xak
MPUPOIHBIE
MOJIUMEPHI;
CTPYKTYpHbI O€JIKOB

XUMHYECKHUE
CBOMCTBA OEIIKOB

23.04.2027

27.04.2027

29.04.2027

30.04.2027

https://m.edsoo0.ru/E9C3K
8G7F

https://m.edsoo.ru/0310Z8
L2Y

https://m.edsoo.ru/I6F3C9
X97

https://m.edsoo.ru/T9X1A
9Y8S

93

A3zoTcoaepikaiie
reTepOLMKINYECKHE
COEIMHEHMUS.
Hyxnennossie
KHCJIOTBI: COCTaB,

04.05.2027

https://m.edso00.ru/027959
H20



https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/O2Z9S9H2O

CTPOCHHUE U
Ouoyornyeckas poib

94

[IpakTuyeckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TEME
"A3oTcoaepKalime
OpraHUYEeCKHE
coenuHeHus"

06.05.2027

https://m.edsoo.ru/A5EQU
8LIK

95

96

97

98

[IpakTuueckas pabora
Ne 5. Pemienue
AKCTICPUMECHTAIBHBIX
3a7a4 10 TEME
"Pacno3HaBanue
OpPraHUYECKUX
coeqrueHuin”

KonTponbnas pabota
1o TeMe
"A3oTcoaepkaiue
OpraHHYecKue
coeqnueHusa”

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJICKYJISIPHBI
X COCTUHEHUM U
METOABI X CHHTE3a
—TIIOJTMMEpHU3aIUs U
MIOJINKOHICHCALINS

ITnacTmaccsl.

07.05.2027

11.05.2027

13.05.2027

14.05.2027

https://m.edsoo.ru/P4AN4A
8B6L

https://m.edsoo.ru/QON6T
3R9J

https://m.edso0.ru/14B1S8
Z2E

https://m.edsoo.ru/E5F2Z74



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U

Yrunuzauus u
nepepadoTka
IIacTUKa

99

DnacToMepsl:
HaTypaJbHbII
CUHTETHUYECKUE
Kaydyku. Pe3una

18.05.2027

https://m.edsoo.ru/I8A6J0I

5U

100

Bouokna:
HaTypaJbHBIE,
HCKYCCTBEHHBIE,
CUHTETHUYECKHE.
[Tommepsnr
CIIELUATILHOTO
Ha3HA4YCHUS

20.05.2027

https://m.edsoo.ru/D7L0A
8F8L

101

102

[IpakTuyeckas pabora
Ne 6. Pemienue
AKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"Pacno3HaBanue
1acTMacc u
BOJIOKOH"

O06o06mIeHNE U
CHCTEMaTHU3aIus
M3y4YEHHOTO
Marepuaiia o TemMe
"BBICOKOMONEKYIISIpH
ple COeqUHEHU"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

21.05.2027

25.05.2027

https://m.edso00.ru/Q9I6R6
R8H

https://m.edsoo.ru/Y8G3H
701T



https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Y8G3H7Q1T
https://m.edsoo.ru/Y8G3H7Q1T

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiembie TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIEHOCTb, CTCTICHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSI
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJNSpHAS KOHIICHTpAIUS, PacTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMbI), KPUCTAJUIOTHUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepust  (CTpyKTypHas, reoMerpuyeckas  (Iuc-,
TPAHCH30MEPHS), TOMOJIOTUYCCKUI psi, TOMOJIOTH, VYIJIICBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEpPIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- U
SHAOTEPMHUUYECKUE, pPeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMbie ¥ HEOOpaTHUMBIE), PACTBOP, AJIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHICCKAS JUCCOIUAIINS, CTEIICHD JTUCCOIMANNN, OKUCITATEb,
BOCCTaHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XHUMHYECKOW  peakIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THUCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE INPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTABICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




14

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(aKTOJIOrMYECKUEe CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye HaydHbIC TMPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, TMepepadoTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTH:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COMO3a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTHUrO KaTanH3aTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHS S-, p-,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBJISITH YPABHEHHS XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS pEaKuii HOHHOTO 0OMEHa, yUYUThIBAsl YCIOBHSI, IPU KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBHUCHUMOCTHU peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymniamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCHUJIbI, THAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, YMEHHUS TPOBOJIUTH pPACUYEThl O XHUMHUUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM

(bHSI/I‘ICCKI/IX BCJINYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI[CJ'IéHHOI\/'I MacCOBOM

JoJ1Iel pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOH WM O0BEMHOM J10JTH, BBIX0/1a TPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa
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12

Bnanenue cucteMol 3HaHMM O METOJAaX HAYYHOI'O MO3HAHUS SBJICHUU
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOI\/'I KHU3HU

ChopMHpPOBaHHOCTE YMEHUS NPUMEHATh (MCIOIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKHX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMH U JabOpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATh IIEJIM HCCIIEOBAHNUS;, TIPEICTABIATh B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHMKAX (HaydHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JEHUCTBUSL HA  JKUBbIE  OpPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCIICHUS

14

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAsS, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

peimérok. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

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

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dexTs XUMHUYecKuX peakuuil. TepMoxumMuueckre ypaBHEHUS

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOHHOTo oOMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTBopa

CriocoObI BeIpasKEHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS PaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ©  HEHACHIIIEHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEM PH. MeToapl AIeKTpOHHOTO 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, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUs) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOIO CTPOECHMUSI OPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONH MOJIEKYJIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-ruOpHAM3aLUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupUKAIMUM OpraHUYECKUX BemecTB. HomeHnkmnaTtypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuse u snexrpoduie. [Ipasmio MapkoBaukoBa. [IpaBuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUIAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

Ankanuensl. XHWMHUYECKHE CBOMCTBA aJIKaJUEHOB: pEaKLUHUH MPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 IMOIyYCHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomydeHue OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenenbHBIX
aNbJIETHJIOB: OKHCIIEHHWE CHOUPTOB, THUApATalUs aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUCIIEHHE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AlbAETUI0B. BrIciiue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIEBOH M MapOrOMEpHOW MPOMBIUIEHHOCTH. JKUPBI Kak CIOXKHBIE (PUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIHH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBnuBaompe M HEBOCCTaHaBIMBarOIMe aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJUIIOJIO3BL: TUAPOJIN3, MOTYyYCHHE
3¢pupoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEeHUM. Perenne sxcrnepuMeHTalbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna OGe3zomacHOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U e€ nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XUMUA U IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOro 3arpsisHeHus. IIpobimema OTXOJOB M MOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEUIECTB (HA MpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioThl). U€pHas u
uBerHas  Merawryprus.  Crekiio M CWIMKarHas  NPOMBIIUIEHHOCTD.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECCTB
5.2 Pacuérel TemnoBoro 3¢ dexra peakuuu
5.3 Pac4étbl 00BEMHBIX OTHOIICHHH ra30B IPU XUMHUYECKUAX PEAKITHIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJ1A IPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CITH
5.6 0aHO U3 BelIECTB J1aHO B BUJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM J10J1€M
pPacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM HOHITHI «MacCOBast 10JIS», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTb)
Haxoxaenne MonekynsipHON GopMyITbl OpraHUYECKOT0 BEIIECTBA 10 €To
5.8  IOTHOCTH M MacCOBBIM JOJISM 3JIEMEHTOB, BXOALIMX B €r0 COCTAB, UM 10

MIPOYKTaM CTOPaHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






