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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0miero oO0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Kouuenuuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToNokeHH «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacnopspkenue [IpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPEIEICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, Pe3yabTaTOB OOy4deHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SIBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM JTallOM peau3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHUCTEME XHMHYECKOTrO o00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peanmsyercs xummueckoe oOpa3oBaHUE
oOydJaromuxcs Ha YpOBHE CPEHEro 0O0IIero oOpa3oBaHMS CpPEICTBAMHU YYEOHOTO
npeaMera «XHUMHA», COJIEpKaHUE M IMOCTPOCHHE KOTOPOro OIPEACIICHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEHIM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAHUM TIPUPOABI U B MaTepHUaJbHOW >KM3HM OOIIECTBa, a TaKkKe C y4ETOM
o0mMX Meaeil M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero ob1ero oopaszoBanus B Poccuiickoit denepanum.

XuMUsl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHOW KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAloIleM MHUpPE KaK O €IUHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBHUEM YCIIEITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAampaBlieHA Ha pPEIICHUE
I00adbHBIX MOPOOJIEM YCTOMYMBOIO PpAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30IMacCHOCTH M OXPAaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMH LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpaszoBaHus cojepxkanue mpeamera «Xumus» (10 kmacc, 0a30BBIM ypOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsi  BBIPAaOOTKH  MHUPOBO33PEHUYCCKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUA B JKU3Hb COLMUYMa, MPOJAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmEas ¥ HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa oOecredyrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa comepxanusi kypca — «Opranuyeckas Xumusi» cQopMupoBaHa B
nporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO TOJXO0Ja K HM3YYEHHUIO yueOHOTro
MaTepuaia U 00yclOBJI€Ha MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHMM Ha
ONPENENIEHHBIX TEOPETHUECKUX YpPOBHSX. Tak, B Kypc€ OpraHMYeCKOW XHMHUU
BEILIECTBA pAacCMaTPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHWYECKUX COEJUHEHMI, a TakKe Ha YpPOBHE CTEPEOXHUMHUYECKHX U
ANEKTPOHHBIX MPEICTaBICHUN O CTpoeHuu BemecTB. CBelneHus 00 M3ydaembiX B
Kypce BEUIECTBaX JMJAlOTCA B Pa3BUTUU — OT YIVIEBOJAOPOAOB [0 CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAUWHEHUM. B Kypce opraHM4ecKodl XMMHUU MOJTYyYaroT
pasBuTHe Cc(HOPMHUPOBAHHBIC HA YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
MEepPBOHAYATFHBIC TPEACTABICHUS O XHMHYECKOW CBSI3H, KIACCU(UKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCHUMOCTHM CBOWCTB BEIIECTB OT WX CTPOCHHSA, O
XUMHUYECKOU pEaKIUH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO o0O0mero oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEIOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHHUH, a TAKKE O XUMHUYECKHX PEaAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMH KYyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3U XUMHUU C
OPYTMMHU HayKaMH, PACKpbIBaIOT €€ posib B II03HABATEIBHOW M IPAKTUYECKOUN
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K Ipoleccy
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUH XUMHUHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HHPOPMALUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, pEeHIeHUs HMHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS ~ HM3YYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00y4YaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAHUS
¢unocopckux HaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBIECHUM NYTEM OHKCIEPUMEHTA W
pEelIeHHs] TMPOTUBOPEUYMM MeXAy HOBBIMH (akTaMM U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agay  BOCHHTAHMWS, pa3BUTUA M COLUAIU3ALMU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIbHBIX Y4YEOHBIX JCUCTBUHM, UMEIMUX 0a30Bo€ 3HAYCHHUE A
pPa3TUYHBIX BHJIOB JICSITEIBHOCTH: peEIIeHUS TNpoOsieM, TOWCKa, aHauu3a |
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHUECKON
U HCCIIEOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B mnpaktuke mnpenogaBaHMs XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAMIIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHUYECKOM HayKu Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMM LIEJIAMH HM3y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 ki1.) SBISIFOTCS:

e (QopMHpPOBAHHNE CUCTEMBI XUMUYECKUX 3HAHUM KaK BaKHEHIIEH
COCTaBJISAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXAaT KIIIOYEBbIE MOHATHUS, (PYHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE A3bIKa HAYKH, YCBOCHUE U TOHUMAHUE CYITHOCTH JTOCTYIHbBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEJCTABICHUN O HAYUHBIX METOJIaX MO3HAHUS
BEUIECTB U XUMHUECKUX PEAKIIN, HEOOXOAUMBIX JJIs MPUOOpETEeHUs
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUH U CIIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
00BSCHEHHEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0ICHUEM TTPABUIT
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oduiero oodpazoBanus. CerojHs B
NpernojaBaHud  XMMUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEIANOoYTECHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTEeIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAaO0OpOM 3HaHUM, a (YHKIUMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEATbHOU JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npH U3yYEeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCJIOBHSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHATHIO TPAaMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarONmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHWE JMJISI Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS] OMbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CoCcOOHOCTENM 00YUYaroIMXCs: CHOCOOHOCTH CaMOCTOSATEIBHO IPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KMU3HEHHBIMHU MOTPEOHOCTAMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJIeP>KaHMUS;

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOIO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKJAEHHOCTM B  T'YMaHUCTHUYECKOMU
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOTIOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obyiactu «EcTecTBeHHO-HAYYHBIC
PEIMETHD».

OO61iee 4nco 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS] XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMMHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUECHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE noJI0KeHUs. CTpYKTYpHBIE (OPMYJIbI
OpraHMYecKMX BelecTB. loMonorus, wu3zoMepusa. XuMHYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccuuKauuu opraHMyeckux BemiecTB. HomeHknaTypa
OpraHMYeCcKUX COEJUHEHUM (CUCTeMaTH4ecKas) M TpPUBHUAJIbHbIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W HUX MPEBPALICHUN:
O3HaKOMJIEHHE C o0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJI OpPraHMYEeCKUX BELIECTB, HAOJIIOJECHUE U
OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 IIPEBPAILICHUIO OPTAaHUYECKUX BEILECTB
[pU HarpeBaHuu (11aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeraH M 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHME M XUMHUYECKHE CBOMNCTBa
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKAEHUE B MPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpaTaAlUH, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUN psll. ALIETUIICH
— MPOCTEMIINK NPEICTAaBUTENb AJIKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(peakuuu raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHUue. 1oayon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTHdeckas CBA3b MEXKAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), nuponus. IlpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUM:
O3HAKOMJIEHHME C o0Opa3liaMy IUIAaCTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKLIUU
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN U 3TaHOJ: CTPOECHHUE,
¢usznueckre MW XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA U 3TAaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  CHHUPTHL. JTWUJEHIVIMKOJAb W TJHULEPHUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpneruapl U kemowuwvl. DopmanbAerujl, alUETAIbIETUI. CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAaHOBJICHHSI,
KaueCTBEHHBIE PEAKIINH ), TIOJIyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeaeibHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3MUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepuuKaiim), morydyeHue U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHMCJIOTHl KaK MPEICTaBUTENM BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornyeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxucnenue ammuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
HeoNio3bl.  Pu3nueckue U XMMUYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBeJieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCICHHE 3TaHoja
okcuaoM Menu(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJIEUCTBHE TJIMIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmenu(Il), B3aummoneicTBHE Kpaxmalia C HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IIPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha HpuMepe IiaunuHa). buomornyeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOpUYHAs M TPETUYHAsl CTPYyKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Ipu
HarpeBaHUM, LIBETHHIC pEeaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U ITOJIMKOHACHCALIMS.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M WX MPEBpAILECHHMN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, runoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3UUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIIEI'O OBPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOCHUS
oOydJaromuUMHCsT TIPOrpaMM CpeaHero ooOimero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHbIM U MpeaMeTHbIM). HaydHo-MeTOonMYeCKOW OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO OOIIEero
o0pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN TOIXO/I.

B cooTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS NpeaMera «XUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BHIJICICHBI CICAYIONHE COCTABIISIONINE:

OCO3HAHHE OOYYAONIUMHUCS POCCHHCKOW TPaKTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4YMe MOTHBALMH K 00YUYEHHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAUIMK 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATbCS B CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, NPUCYIIMMHU LIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHuUsl;

HaJMyue MPaBOCO3HAHUS HKOJIOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «XHUMHsS» JOCTUTalOTCs B



€AUMHCTBE Y4Y€OHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMM W  TOpaBWIaMH  TOBEJAEHUS, CHOCOOCTBYIOIIMMHU  Ipoleccam
CaMOIMO3HAaHMUs, CaMOpPa3BUTUSI U HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00y4Jaronuxcsi.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpazkaIaHCKOT0 BOCTIMTAHUSA

OCO3HAHMS 00YYarOIUIMMUCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEH,
yBa)KEHHS K 3aKOHY U MPaBOMOPAJIKY;

NPEJICTABIICHUsI O COLMAJIBHBIX HOpPMax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIICHHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIbHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa M TI03HABATEJIPHBIX MOTHBOB B TMOJYYEHHU M TOCJIECAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA STUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPHI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHus ¢ BEIIeCTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBaTEIhCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

AKOJIOTUYECKHU 11eJ€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KAK HCTOUHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJTHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMHU B ITO3HABATEIbHOM, KOMMYHUKAaTUBHOW MU COLMAJIBHOU
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpE/ICTaBIIEHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXXHOW pOJIH B
CO37aHUM HOBOW 0a3bl MaTepUaTbHOW KYJIbTYpHI, pEIICHUHU TI00aTBHBIX TTPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, OOECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyAa W OSKOJOTUYECKH KOMQPOPTHOW IKM3HU KAXKIOTO HICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMAaHUSl CYIIHOCTH METOJO0B
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHHH, YMEHHUS J1eJ1IaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (PaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECca K ITO3HAHUIO U UCCIIEIOBATENBCKON AEATEIbHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHUN MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZda B pa3lMuHBIX cpepax MpodheccruoHaIbHON
NEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE 1St dbopmupoBaHus MUPOBO33PECHUS oOydJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAyUYHbIE MOHSATHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIUs, SBICHUE,
Ipolecc, CUCTeMa, HaAyYHbIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCIIE0BaHNE, HAOTIOIeHNE, U3MEPEHHUE, IKCTIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE y4eOHbIE NelcTBUA (MO3HABaTEIbHbIC, KOMMYHHKATUBHEIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPa’KAIOT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATCILHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6a30Bble JIoTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBAaTH W aKTyaJlM3UpoOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENIATh eI JCSITEIbHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPUH UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACATEIBHOCTH C OCTABICHHBIMHU 1EIISIMU;



WCMOJIb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHSITUM M YCTAaHABIWBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1JI1 OOBSICHEHHS OT/ENIbHBIX (PAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [JIs1 KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEHUsI (WMHIAYKTUBHBIC, JEAyKTUBHbBIC, TIO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOCIBHBIC TTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYEcKas ¢opMmysa, ypaBHEHUE XUMHYECKOU
peakiuu — TMPU PEIICHUU Y4YEeOHBIX IMO3HABATENIBbHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYa€MBbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMM METOJOB HAYYHOI'O0 MO3HAHUS BELIECTB U XMUMHUYECKUX
peaxkumii;

(dbopMynHpOBaThH LIETU U 33]1a4l UCCIIEIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KadyecTBe WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIAJICTh HABBIKAMM CaMOCTOSATEIBHOIO IUIAHWUPOBAHUS M IPOBEICHUSA
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW WCCIEAO0BATETLCKOW W MPOEKTHOM
JESTENBHOCTH, MPOSBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a4ad, IPUMEHECHUIO PpPa3JIMYHbIX
METOJI0B O3HAHMUSL.

3) padoTa ¢ undopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEpKaHMs, CHPAaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MPEICTABIECHUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTH;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMaNUMK, HEOOXOAUMOW JUIsl BBIMOJHEHUS YYEOHBIX 3ajaad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUILIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOil TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyJIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJILHO BBITIOJTHCHHS TIPEJIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAlMel pe3yJbTaTOB TMO3HABATEIILHOW EATEIIbHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMU P BHITIOJHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MpoeKTa U (HOpPMYyIUPOBATH BHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTD, OMpenessis e€ Iead MW 3aJaud, KOHTPOJIUPOBATh WU IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATH IIpeJylaraéMblii  alllTOpUTM JEHUCTBUN TNpH
BBIMIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIECTBAX M XUMUUYECKHUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHS»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpa, pPOJIM XHMHUU B TIO3HAHWM SIBICHUMN



npuposibl, B  (GOPMUPOBAHWMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM /I PEIICHHS TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUUYECKUW DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOAHBIM CKeJleT, (QYyHKIMOHANbHAS TPYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KUCJIOPO/ U a30TCOJAEpXkAllhe COEAMHEHUS, MOHOMEp, IMOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XUMHU;, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE NOHUMAaHMS TPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUH, (DAKTOJOTHUYECKHE CBEICHHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCTOJB30BAaHUN BaXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIHME MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIIONB30BATh XMUMHUYECKYI0 CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I WILITIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh W3YYCHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJUWHEHMS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpHUBUAJBHBIE
Ha3BaHUs OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWJIEH, MPOMWIECH, alEeTUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIeTui, ameTanbleTHl, MypaBbHUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KMCJIO0TA, CTEAPUHOBAsI KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS
opranndeckux Bemects A. M. bytiepoBa aist 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTAaB,  CTPOECHHE,
¢usznueckre U XUMUYECKHE CBOMCTBAa TUIMYHBIX MPEACTABUTENICH pa3IuYHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHO], 3TaHOJ], STUJICHIJIMKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAs U YKCYCHasi KHCIOTBI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UJUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXIY HUMHU YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUuil C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh UCTOYHUKH YTIE€BOAOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yrojib), CIHOCOOBI HX MepepaboTKU W
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHME 3HAHHUS JJIsi TPUHSATUS pEIICHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIb30BAHUS XUMHYECKOM
OCYJIOH W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKKe IIpaBWjIa OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHMI IJIAaHUPOBATh M BBIINOJHATH XUMHUYECKUN
HKCIEPUMEHT (IIPEBpAICHUs OPraHUYECKUX BEIECTB IPU HarpeBaHUU, IOJIyYEHHUE
STWIEHa M W3YYEHHE €ro CBOMCTB, KAa4E€CTBEHHBIE PEAKIHH OPraHUYECKHX
BEIIECTB, JCHATypalus OENKOB MpU HarpeBaHUM, LBETHBIE PEAKIMH OENKOB) B
COOTBETCTBHM C TMIpaBWJIaMU TEXHUKH O€30IMacCHOCTH TMpH OOpaleHUuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYAOBAHHMEM, MPEICTABIATH PE3YJIbTaThl
XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alHucH YPaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATH XMMHUYECKYIO
uH(pOpMALMIO, MOJy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmanuu, UHTepHeT U Apyrux);



c(OpMHPOBAHHOCTh YMEHUMN COOJIIOJIATh MPaBUJIa HKOJIOTHYECKH LIETECO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOM
NEATeNIbHOCTH B IEISAX COXPAHEHHS CBOETO 3J0pPOBbS U OKpYyXKaroued MNpUPOAHON Cpeibl, OCO3HABaTh OIMACHOCTH
BO3JICMCTBUS Ha KUBBIE OPraHU3MbI ONPEIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbich nokazarens [1JIK, nmoscHsITh
Ha MpUMepax CrocoObl YMEHBIIEHUS U TPEAOTBPAILICHHS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M UYEJIOBEKa;

JUIs OOYYarolUXCsS C OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0pPOBBSI: YMEHHE MNPUMEHSITh 3HAHUST 00 OCHOBHBIX
JTOCTYIHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUII;

JUISL CJIETIBIX U CJIA0OBUISIINX O0YUYaIOIIMXCs: YMEHUE UCIIOIb30BaTh pelbe(HO-TOUCUHYIO cucTeMy 0003HaueHui JI.
Bpaiins nis 3anucu xumudeckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHMUE 10

KJIACC
KonuyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/mn Kourposabueie | IIpakTHueckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3znen 1. TeopeTudyeckue 0CHOBbI OPraHM4eCcKO XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHHMS OPTaHUYCCKUX COCTMHCHUH A. 3
M. byrneposa
Uroro no pazneny 3
Pasnen 2. YrieBoaopoasbl
2.1 [IpenenbHble yraeBOaOPOAbl — AIKaHbI 2
29 HenpenenbHble yriaeBo0pOAbI: aTKEHBI, 5 1
' aJIKa/IMeHBI, aJIKUHBI
2.3 ApOMaTu4eCKUe YIiIeBOI0POIbI 2
24 [IpupoaHbIe ICTOYHUKHU YTIEBOJIOPOIOB U 3 1
' UX nepepaboTKa
Hroro no pazneny 13




Pa3nen 3. Kuciaopoaconep:xaniye oprannyeckue coexnHeHust

3.1 Criuptsl. Denon 3
39 Anbaerunbl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxnble 3¢upbl
3.3 YraeBoasl 3 2
INOYPOYUHOE IINTAHUPOBAHUE
10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypora Bcero Konrpoeiibie | Ipaxririeckie ll/:ll?.y‘leHl/Iﬂ Llﬁg)al;onaTenbﬂme
padoTsl padoThI pecypebl
1 [IpenmeTt opraHnyeckoi XUMUH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuit A. M. bytiiepona, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o Kiaccuuxauu
3 opraHnyeckux Beuiects. Homenknartypa 1
(cuctemMaruyeckas) U TPUBHAJIbHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUM AT
5 MeraH 1 3TaH — pOCTENILINE 1
MPEACTABUTENM AJIIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTUJIEH U IPONUIIEH — MPOCTeHIINe 1
MPEACTABUTENMN AIIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonydyenwue 1 1

OTUJICHA U U3YYCHUC CT'O CBOMCTBY




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KayqyKa U pe3UHBI




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUHN Psifl. ATICTHIICH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 I'eneTrueckas CBsI3b YTI€BOIOPOJIOB,
MPUHAIIIEKAIINX K Pa3IMYHBIM Klaccam
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3sl, He()Th U MMPOAYKTHI €€ IepepadoTKU
[IpupoaHbIle HCTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pazaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TIIMIEPUH

19 @DeHOo: CTpOeHHE MOJICKYIbI, PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anpaeruapl: opManbIeru v
areTanbJeruy. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KUCJIOTHI, KaK
MMpEACTAaBUTCIIU BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mbr1a Kak coJid BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnosxHble 3¢upbl Kak MPOU3BOJIHBIE
KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CII0KHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHune,
OuosoruuecKas poJib KUpPOB

27

VYrneBospl: cocTaB, KilaccupUKaIius.
Baxwueiine npecTaBUTENN: TIII0K03a,
dbpykTO3a, caxaposa

28

Kpaxman u nensionosa Kak IpupoIHbIe
MOJIUMEPHI

29

KonTtponpHas padoTa mo pazaeny
«Kucnopozcoepxaiiye opraHuaecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6mrast XxapakTEepPUCTHKA a30TCOASPIKAIIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccutiickas npoBepouHas pabota

31

AMMWHBI: METUJIAMHH U aHUJIAH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANMHCHUA

OCHOBHBIE TTOHSITUS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH 1
OcHOBHBIE METO/bI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM. 1
[InacTtmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

1 TeopeTnueckre 0CHOBBI OPraHUYECKON XHUMUN

ChopmMupoBaHHOCTh TPEJICTABICHUA O XUMHUYECKOW COCTABIISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUH
11 SABJICHUN TpUpoAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
' TUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMW ISt
pelieHus TMPAKTHYECKUX 3aJad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpesie

Bnagenune cucremMod XUMHYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOTIOJIATraloIIKe TTOHSITUS (Monekyna, BAJICHTHOCTH,
AIEKTPOOTPHUIIATETFHOCTh, CTENMEHb OKHUCICHHS, XUMUYECKas CBS3b,
MOJb, MOJISIpPHAs Macca, MOJSPHbI OOBEM, YIJIEpOAHBIM CKelerT,
dbyHKUIMOHANbHAS ~ TpyMNa,  pagudkaid,  HU30Mepusi,  HU30MEpHI,
TOMOJIOTHUECKUN Psii, TOMOJIOTH, YIJEBOAOPOAbI, KHUCIOPOA- U
12 a30TCOJIEpKaIlie COCTUHEHUS, OHOJOTMYeCKd AaKTHUBHBIE BEIIeCTBa
' (yrneBompl, )KUpPBI, OCIKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUHU M 3aKOHBI (TeopHs
XMUMHUYECKOTO CTpoeHus opranunyeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUH, (HaKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, I[IOJy4eHUH U OE30MacCHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHWYeCKMX U OpPraHUYeCcKHX

BCIIIECTB B 6BITy u HpaKTI/I‘leCKOﬁ JCATCIIBHOCTH YCIIOBCKaA

ChopmMupoBaHHOCTh YMEHHMM BBISIBIATH XapaKTepHbIe MPU3HAKU
13 NOHSTHUM,  YCTaHABIMBATb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHUSI MPH ONHCAHMM COCTaBa, CTPOCHUS U

IpEeBpaleHII OpraHUYECKUX COeTMHEHUN

c(OPMHUPOBAHHOCTh YMEHHUH HCHOJb30BATH XMMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
14 COKpall€HHOW) (opMyn OpraHMYecKUX BEIIECTB U ypaBHEHUH
. XUMUYECKUX PeaKUuil, U3roTaBIuBaTh MOJEIN MOJIEKYJl OpraHUYeCKUX

BCIICCTB UIA WIIFOCTpAIUU UX XUMHUUYCCKOTO U IMPOCTPAHCTBEHHOI'O

CTpOCHHUSI




15

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHABIMBATh  MPUHAAJICIKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB II0 HMX COCTABY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymme) coeauHeHuM (YriieBOJOPO/IbI,
KUCIIOPOA U a30TCOJEp)KAIINE COCAMHEHHS, BBICOKOMOJIEKYISIPHBIC
COCI[I/IHGHI/DI), JaBaThb nm Ha3BaHUA 110 CHUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OINPEACTATh BHJIIBI XUMUYECKOUN CBS3H B

OpraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHUS NPUMEHSTH: IOJIOKEHUS  TEOPUU
CTpoeHusi opranuueckux BemectB A.M. byriepoBa st o0bsCHEHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH

COXpPaHCHUS MACChl BEUICCTB

YrneBoaopoabl. Kucnopoaconepxamue " azoTcoAeprKalme

OpraHn4eCKUC COCINHCHHA. BI)ICOKOMOHeKyHS[pHBIe COCINMHCHHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHN TPHUBOJUTH TPUBUAIBHBIE Ha3BaHUS
OT/ACIbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOTMICH, alleTHUJICH,
STUJICHTJIUKOJb, TIHIEpUH, ¢GeHoJ, (QopMaabAeTh, aleTaabIeTu/I,
MypaBbUHAsl KHUCJIOTA, YKCYyCHas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBasi KUCIIOTa, TIIIOKO3a, (PYyKTO3a, Kpaxmas, IeJUTI0J03a,

TJIUIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Gu3nYecKue M XUMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHIICH,
NpONWICH, anetuieH, Oyramauen-1,3, merwnOyraauen-1,3, OeHzoll,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTalbICTh]I,
MypaBbHUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTJI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBIA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIMU Pa3iIMYHbIX KJ1aCCOB
OpraHN4eCKUX BCHICCTB YPABHCHUAMHN COOTBCTCTBYIOMINX XUMHUYCCKUX

peaxIuii ¢ MCMOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

CchopmMrpoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJIOPOJHOTO ChIPbs (HE(Th, MPUPOIHBIN T'a3, yroib), CIOCOObI UX

nepepa60TKI/I U MPAKTUYICCKOC IPUMCHCHUC ITPOJYKTOB nepepa60TKH

XUMHUS 1 )KU3Hb. PacuéTol

3.1

ChopmMupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHHUI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O INO3HAHUS, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUYCHUU




BEIIECTB U XUMHUYECKUX sBICHUU (HAOMIOEeHUE, HW3MEpEeHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIL30BaTh CHCTEMHBIE
XUMUYECKWE 3HAHUS Il TPUHATHS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BEIICCTBAMUA U UX MPUMCHCHUCM

3.2

ChopmupoBaHHOCTE YMEHHH COONIONATh TMpaBWiIa TOJIH30BAHUS
XUMHUYECKON TOCY/0N M J1abopaToOpHBIM OOOpYIOBAaHHEM, a TaKKE
npaBuja 0OpaleHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU

11O BBIINIOJIHECHUTO J'Ia60paTOpHI>IX XUMHNYECCKHUX OIIBITOB

3.3

CpopMHpPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBITIOJHITh XUMUYECKUM
AKCIIEPUMEHT (TIPEeBpAIllEHUs] OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUH,
NOJTy9eHUE STHIIEHA W M3yYCHHE €0 CBOWCTB, KAYECTBEHHBIC PEAKIIUU
OpraHn4YeCKuXx BCIICCTB, JACHATYypalHusd 0€eJIKOB Ipu Harp€BaHuU,
HOBCTHBIC PCAKIINU 6CJ'IKOB) B COOTBCTCTBHH C IIpaBUJIaMH TCXHUKH
0e30MacHOCTH TpH OOpalleHUH C BeLeCTBaMM U Jab0paTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yabTaThI XUMHAYECKOTO
JKCTIEpUMEHTa B (opMe 3amncu ypaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTh YMEHHI MTPOBOANUTH BBIYUCIEHUS 110 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
IPOJYKTa peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO

U3 UCXOHBIX BEUIECTB WJIM MPOAYKTOB PEAKIINH)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 HHGOpMalMIO, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COONMIOJATh TMpaBUiIa SKOJOTHUYECKH
1esnecoo0pa3Horo MoBeJIeHUS B OBITY UM TPYIOBOM JEATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3JI0OPOBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI
OTpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTels
I[NAK (mpenenbHO JOMYyCTUMOW — KOHIIGHTpAIMM), TMOSICHATH Ha
npuMepax CHocoObl YMEHBLIEHUS M MPEAOTBPAIICHUS WX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4Y€JIOBCKa




Kon
NPOBEPSIEMOro

HpOBepﬂ(‘,Mble NMpeaAMETHBIC PE3YJ/IbTAaTbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnmporpaMmasl CpeaIHET 0 oﬁmero OﬁpaSOBaHI/IH

pe3yabTara

1

Teopernueckue OCHOBbI XUMHH

11

Biagenune cucreMOll XMMHUYECKHX 3HAHMM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATalOIlMe  TOHATUSA  (XMMUYECKHUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aTOMa, S-, p-, 0-3JIeKTPOHHBIC OpPOUTAIIN ATOMOB,
WOH, MOJIEKYJa, BAJCHTHOCTb, JJIEKTPOOTPULIATEILHOCTb, CTEIICHb
OKHCIICHUs, XUMHYECKasl CBA3b, MOJb, MOJISIPHAs Macca, MOJSPHBIN
00BEM, KpUCTAIIIMYECKasl pelETKa, THUMBl XUMHYECKUX peakuui
(OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE, 3K30- U  JHJIOTEPMUYECKHE,
peakuuyu MOHHOrO OOMEHa), PacTBOP, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJINTHYECKAsT TUCCOLMALUSA, OKHUCIUTENIb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKON peakluu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS DIIEKTPOIUTHYECKON mauccomuarmu, [lepuomamueckuit
3akoH JI.V. MenneneeBa, 3aKk0H cOXpaHEHHsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOIOTUYECKHE CBEJICHNS O CBOMCTBAX,
COCTaBe, IOJIyYUeHUU U 0O€30MacCHOM UCHOJIb30BAaHUHN BaKHEUIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH JIESATEIBHOCTH

YCII0BCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBIATh XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHM, NPUMEHATH COOTBETCTBYIOLINE
HNOHSTHUSI TPU ONHCAHMM CTPOCHUS U CBOMCTB HEOPraHHUYECKUX
BEUIECTB U HMX MPEBpAIICHUN; BBISIBIATH B3aUMOCBS3b XMMHUYECKUX
3HAHUH c HOHSTUAMHU u MPEJICTaBICHUSIMHU IpYyrux

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMH METOJaMHM HAYYHOI'O IIO3HAHHWA BCHICCTB U
XAMHUYECKHX  SIBJICHUM (Ha6J'II-O,I[eHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MO/IETUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OIIpPCACIIATh BAJICHTHOCTbL MU CTCIICHDb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
COoCTaBa, BHU]J XHUMHYECKOU CBA3U (KOBaJ'IeHTHaH, HOHHAas,
MCETAJIMYCCKasd, BO,Z[OpO,[[HaH) B COCIHMHCHUAX, THUII KpHCTaHHI/I‘leCKOﬁ
peH_IéTKI/I KOHKPETHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAsdA, WOHHAasA,

MeTaJuIndecKast)
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Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ ONPCACIIATE XapaKTCP CpeAbl B BOAHBIX

pacTBOpPax HCOPraHNUYCCKUX COCIUHEHUIN




1.6

ChopmupoBaHHOCTE ~ yMEHUS  KJIACCU(PHUIMPOBATH  XUMHUYECKHE
peaKuu Mo Pa3IMYHBIM MPU3HAKAM (YUCITy U COCTABY pearupyroninx

BEIIECTB, TEIUIOBOMY O (deKTy peaknuyd, W3MEHEHHIO CTeleHeH

OKHCJICHUA SJICMCHTOB, 06paTI/IMOCTI/I pCaKkuunu, Y4acCTHIO

KaTajau3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHMH  COCTABIIATh  ypPaBHEHUS  PEAKIHA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPaBHEHUS pPEakUUN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUSI, IPH KOTOPBIX 3TU PEAKLIUU UIYT

JI0 KOHIIA

1.8

CpopMHpPOBAHHOCTH YMEHHMI MPOBOJUTH PEAKIIUM, TOATBEPKIAOIINE
KAQUECTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BEIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPTraHUYECKUX BEIICCTB

1.9

CopMHpPOBAaHHOCT, YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEIIbHBIX peaKimit MOCPEACTBOM COCTABJICHUS

AJIEKTPOHHOTO OajiaHca 3TUX peaKIui

1.10

CpopMUpPOBaHHOCTh yYMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH

XMUMHUYECKON PEaKIMK OT Pa3INuHBIX (PAKTOPOB

111

ChopMuUpPOBaHHOCTh ~ YMEHHH  OOBSCHATH  XapakTep CMEIICHHUS
XHUMHYECKOTO PAaBHOBECHsSI B 3aBUCUMOCTH OT BHEITHETO BO3JICHCTBHSI

(mpuaIMn Jle [latennbe)

O6H_[aﬂ N HCOPraHU4CCKas XUMus

2.1

CdopMHpPOBaHHOCT, YMEHHMH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa .. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOILYIO, OOBACHUTEIbHYO M  HPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh AMEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »dj1eMeHTOB 1-4 mnepuoaoB Ilepuonnyeckoii
cUCTeMbl xuMmHueckux osnemeHtoB JI.M. MenzaeneeBa, HCHOIB3YS
HOHATHS «S-, P-, O-3JeKTPOHHBIC OpOHMTAINY, «IHEPreTHUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUsI  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX COEIMHEHUN MO MEpHOJiaM U TpyImnam

[Iepronnueckoii cucteMsl XuMuueckux 3neMeHToB [.1. MenneneeBa

2.3

CdopmupoBaHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIACCOB,
NOATBEPXKJAaTh  CYIIECTBOBAHME  TE€HETHYECKOM  CBSA3M  MEXIY
HEOPraHWYeCKMMH  BEIIECTBAMU  C  IOMOIIbIO YpaBHEHUI

COOTBCTCTBYIOIINUX XUMHWYCCKUX pCaKLII/Iﬁ




2.4

ChopMHpOBaHHOCTb ~ YMEHMI  YCTAHABJIMBATh  MPUHAIJICKHOCTD

HEOPraHWYECKUX BEIIECTB IO HUX COCTaBY K OMpEIEIEHHOMY Kiaccy

(rpynne) coeauHeHUH (MPOCThIE BELIECTBAa — METAJIbl U HEMETAJUIbI,

OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THPOKCHIbI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XHMHYECKYIO CHMBOJHUKY
UL coCTaBiieHUs (OpMYT BEIIECTB M YPaBHEHHHA XUMHUYECKUX
peaknmii, cucremarnaeckyro HomeHknarypy (IUPAC) u tpuBmanbHbIC
Ha3BaHMSI OTJENbHBIX HEOPraHWYECKUX BeUIeCTB (yrapHblii ras,
YIJEKUCHBIA ra3, aMMMaK, TamiéHas W3BECTb, HeraméHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JPYTHE)

2.6

CpopMHpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE  TEHETHYECKOW  CBS3M  MEXIY
HEOPraHWYECKHUMHU  BEIIECTBAMH  C  IOMOIIBIO ypaBHEHUU

COOTBETCTBYIOIIHNX XUMHYCCKUX peaKHI/Iﬁ

2.7

CpopMHpOBaHHOCTH YMEHHUH TIJIAHUPOBATH M BBIMOJTHATH XUMUYECKUN
IKCIIEPUMEHT (pa3JIoKeHHE TMEepPOKCHIa BOJOpPOJa B TPUCYTCTBUHU
KaTajau3aTopa, OINpe/eieHHe CpeAbl PAaCTBOPOB BELIECTB C MOMOIUIBIO
YHHUBEPCATbHOTO WHAMKATOpa, BIUSHUE pa3INYHBIX (aKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIMH, peakluud HMOHHOrO OOMeHa,
KayeCTBEHHbIE PEaKIuu Ha cyib(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTUOH aMMOHHS, pElIeHHE HKCHEPUMEHTAlbHBIX 3aJad IO TeMaM
«Metamnel» u «HemeTamisl») B COOTBETCTBUU C MPaBUIIAMH TEXHUKU
0e30MacHOCTH TpHU OOpallleHUH C BeleCTBAaMU U JIabOpaTOpPHBIM
000pynoBaHuEM; MIPEJICTaBIISATh pe3yabTaThl XUMHYECKOTO
JKCIIepUMeHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOLINX

peakuuii u GopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB

2.8

CdopmupoBanHOCTh yMEHHH CcOONIOAATh MpaBWia MOJb30BAHUS
XUMHYECKON TOCyloN M J1abopaTopHBIM OOOpYyIOBaHUEM, a Takke
mpaBuiia 0OpalieHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMU

I10 BBITNIOJIHCHUIO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB
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C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ XapaKTCpU3oBaTh XUMHNUYCCKHEC
IMPOLECChI, JICKAINHUEC B OCHOBC IMPOMBIIIJICHHOTO IIOJYUYCHUSA CepHOﬁ
KHUCJIOTBI, aMMHAaKa, a TaKiXcC C(l)OpMPIpOBaHHOCTB Hpe)ICTaBJ'ICHI/Iﬁ 00
O6H.[I/IX HAaY4YHBIX IMpUHIHUIIAX u 9KOJIOIT'MYCCKHNX np06J1eMax

XUMHYCCKOI'O ITPOU3BOACTBA

XUMHS U )KU3Hb. PacuéThl




3.1

ChopmMupoBaHHOCTh TPEACTABICHUH O XHUMHUYECKON COCTaBISIOICH

eCTeCTBeHHOHaquOfI KapTuHbl MHUpa, POJHU XHUMHU B [MO3HAHHUU

SBIICHUH TPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS H KYJIbTYPBHI
AMYHOCTH, €€ (YHKIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHHsT NPAKTUYECKUX 3a7ad M HSKOJOTMYECKH OOOCHOBAHHOIO

OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie

3.2

ChopmMupoBaHHOCTD YMEHUI KPUTHUYECKU AHAIU3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl W3 pPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOi KOMMYHHKAIMH, ceTh VIHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHUW COOMIOAATh TMpaBUjIa HKOJOTHYECKU
1eJ1€cO000pa3HOro MOBEAEHUS B OBITY M TPYAOBOW JEATEIHHOCTH B

LEIAX COXPAaHEHUs CBOErO 3J0pOBbSI M OKpPYKArOUIEHd NPHUPOIHOU

cpebl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBUA HAa JKUBBIE OPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbica nokazarens [1/IK, moscHsaTe
Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS] UX BPETHOTO

BOS,Z[GﬁCTBPI?I Ha OpraHru3M 4YCJI0OBCKa

3.5

CdopMHupOBaHHOCTH YMEHHI MPOBOJIUTH BBIUUCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTHS «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpPE»,
OOBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B pPEAKLUU BEIIECTB,
TerioBoro 3¢ ¢dekra peakliud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, IIPEBPAILICHUA U COXPAaHCHUA SHCPIrun




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckre 0OCHOBBI OPraHUYECKON XUMUU
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[Ipenmer opraHnyeckod XUMHUH: €€ BOZHHUKHOBEHUE, PAa3BUTHUE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEUIECTB M MATEPHUANIOB. T€OpHsl CTPOCHUS OPraHUYECKHUX

coequaeHuit A.M. bytiepoBa, €€ 0CHOBHBIE TIOJIOKEHUS

1.2

CrpykrypHble (OpPMYNIbl OpPraHMYECKUX BellecTB. [OMoJIOTHS, H30MEpHSL.
XHUMHUYECKasi CBSI3b B OPraHMYECKUX COEIWHEHMSX — OJHMHAPHBIE U KpAaTHBIE

cBs3u. [IpencraBnenue o Ki1acCupUKAIMU OPraHUYECKUX BEIIECTB

1.3

HomenknaTtypa opranuyeckux COE€IUHEHMH (cucTeMaTH4ecKasl) U TpUBHAJIbHbIE

Ha3BaHMS BaXKHEHUIITNX HpeJICTaBI/ITeHeﬁ KJIAaCCOB OpTaHNYCCKUX BCIHICCTB

YraeBoaopoapl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN psAfl. MeTaH U 3TaH — mpocTenmne
MPE/ICTaBUTENIN alIKaHOB: (U3MUecKue W XMMHUYECKHE CBOICTBa (peakuuu

3aMelleHus U TOPEHHUs), HaXOKICHHE B IPUPOJIe, TIOJTYyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTUYECKUH Psf. OTUJIEH W NPOINUJIIECH —
MpOCTENIINE MPEICTAaBUTENN AJKEHOB: (PU3MYEeCKHe U XUMHUYECKHEe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTC€HUPOBAHMS, THIpATallid, OKHCIEHUS U

MOJIMMEPHU3ALNH ), IOJTydEHUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 u wMermnOyramuen-1,3. CTpoeHHE, BaKHEHIIHE
XHUMHYCCKHUE CBOMCTBA (peakuus nojuMmepu3ainuu). [lonydeHne CHHTETHYECKOTO

KaydyKa U pe3UHBI
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AJIKMHBI: COCTaB U OCOOECHHOCTH CTPOCHUA, TOMOJIOTHYECKUI pAd. Anetuiien —
HpOCTeﬁHJI/Iﬁ npeacTaBUuTCIIb aJJKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/ILICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTallnM,

l"OpCHI/ISI), MOJIYYCHUC U IPUMCHCHHNC

2.5

ApeHLI. benzomn: coCTraB, CTPOCHHC, (1)I/IBI/I‘leCKI/Ie U XUMHUYECKHE CBOMCTBA
(peaKI_II/II/I raJJorcCHUpOBaHHA U HI/ITpOBaHI/IH), MOJIYy4YCHHUC U IIPUMCHCHUC. TOJ'IYOJII
COCTaB, CTPOCHUC, (bI/I3I/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYy4YCHUEC H IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'enetnueckas CBS3b MCXKAY YIJIeBOAOPpOAaMHU, HNPHUHAJICKAIIUMHU K

Ppa3JINYHbIM KJIaCCaM

2.6

[IpupoiHBIE UCTOYHUKH YTIIEBOAOPOAOB. [IprpoHBIi ra3 U MOMyTHbIE HEDTIHbIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHI (TEPMHUYECKUH, KaTaduTudeckuil), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITY. KameHHBIH yroias u

MPOIYKTHI €0 nepepaboTKu

Kucnopoaconepxaiiiye opraHn4eckie coeIMHEeHNs

3.1

[IpenenpHBIE OJHOATOMHBIE CITUPTHL. METaHOJ U 3TAHOJ: CTpOCHHUE, (pu3ndeckue
U XUMHMYECKHE  CBOMcCTBa  (peakuMM C  aKTHUBHBIMU  METaJllaMH,
raJIor€HOBOIOPOJaMH, TOpEHUE), INpUMEHeHHe. BojoponHble CBSI3U MEXAY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHOja M ATaHOJIa HAa OPraHu3M 4YelIoBEeKa.
MHoroaToMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TJUIEPUH: CTPOEHUE, (pU3ndecKkue u
XMMHUYECKHE CBOMCTBa  (B3aMMOJEMCTBHE €O  WICJIOYHBIMH  METAJUIAMH,
KauecTBEHHAasl peakiysi Ha MHOTOAaTOMHbIE CHUPTHI). JlelicTBUE HA OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC TIMLOCPHUHA U OTUJICHTIJIMKOJIA

3.2

®deHOoN:  CTPOEHWE MOJEKYJbl, (PU3NYECKHE W XUMHYECKHE CBOMCTBA.

Toxcuunocts denona. [lpumenenue denomna

3.3

Anbaerunibl 1 KeToHbl. Dopmanbaeru, aneTanabIerua: CTpoeHue, GU3NIecKue U
XUMUYECKHE CBOMCTBA (PEaKIIMU OKHMCIICHUS W BOCCTAHOBJICHUSI, KAUeCTBEHHBIC

peaxiun), noyydeHue 1 NpuMEeHEHUE

3.4

OMHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAs W yKCyCHas
KHCJIOTBI: CTPOCHHE, PU3NUECKUEe U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE JJIs
Kjlacca KHCJIOT, peakmus JTepudukanuu), TOJNy4eHHe ¢ TPUMEHCHHE.
CreapuHOBasi U OJICMHOBAsE KUCJIOTHI KaK TPEJACTABUTEIN BHICIINX KapOOHOBBIX

KUCIIOT. MBllIa KaK COJIH BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,HeI;'ICTBPIC

3.5

Crnosxzble 3(¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['mapomm3 xupoB. [Ipumenenne xupoB. buosorundeckas posb

KUPOB

3.6

VYrneBopl: coctaB, KilacCH(PHUKAIUSA YTIEeBOAOB (MOHO-, IW- M TOJKCAXapHUJbI).
I'moko3a — mpocTelinii MOHOCaXapuJ: OCOOCHHOCTH CTPOCHUS MOJICKYIIBI,
(bu3nyecKkre U XUMHYECKUE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHMa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBjICHHE,
OpO’KEHHME TJIIOKO3bI), HaXOXKJICHHE B NPHUPOJIE, NPUMEHEHHE, OHOJOTHYCCKas
poinb. @otocunTe3. PpyKTO3a KaK M30MEp TUIIOKO3bl. Kpaxman u 1esiono3a Kak
npupojHbie monuMepsl. CTpoeHHe Kpaxmana M LeJUTtoNno3bl. dusznyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I)IpOJ'II/B, KauCCTBCHHAA pCaKlus C I/IOIIOM)

A30Tcozlep>1<aume OpraHN4Y€CKUC COCAUHCHU

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKucC COCANHCHHA. ®du3nyYecKue u

XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe I‘J'II/II_II/IHa). buonoruueckoe




3Ha4YCHUE aMUHOKUCIOT. IlenTrabl

4.2

benku Kak npupoAHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHASL M TPETHUYHAS CTPYKTypa OeIKOB. XHMHUYECKHUE CBOHCTBA OEIKOB:

TuApOJin3, ACHATypalus, KaYCCTBCHHLIC PCAKIIMU Ha Ocnku

BBICOKOMOHGKYJUIPHI)IG COCOAMHCHUA

5.1

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEJAMHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYISIpHAsI
Macca. OCHOBHbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYISPHBIX COEIMHEHUN —

noJmMepus3anyAa U MMOJIMKOHACHCALIUA

5.2

OKClepUMEHTAJIbHbIE  METOJbl U3Y4Y€HMs] BELIeCTB M HX I[peBpallleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL




Hroro no pazaeny
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Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U
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