MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMMa 1o XMMHHU Ha ypOBHE CpefHero oouiero oOpa3oBanus pazpaboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
®denepanuny, Tpe0OBaHUNH K pe3yibTaTaM  OCBOEHUs  (enepanbHO  oOpa3oBaTenbHOM
nporpamMmbl cpenHero obmero ob6pazoBanusi(POIl COO), mpencraBienusix B denepanibHom
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojgaBaHMs
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit denepanmm,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE POrPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTparerun
pazBuTusi Bocniutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIYONEHHOTO H3yYeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. WM3ydeHue mnpenmera,
peamuzyeMoe B YCIOBUSAX IU(PGEPEHIIMPOBAHHOTO, MPOQUIBHOTO OOYYEeHHUs, MPU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0 M OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIIYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl aJanTalid MX K OBICTPO MEHSIOIIMMCS YCJOBHSM JKHU3HH B COIIMYME, a
TaKXKe A MPOAOJDKEHHS OOY4eHUs B OpraHu3alMsx MpodecCHOHAIBHOI0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mnporpaMme no XuMHM Ha3Ha4YeHHE MpeaMeTa «XUMHUS» IMOIy4aeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1ieJIeH, COiep)KaHus, pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOIINE BBIMOJHSEMbIE
IpOrpamMMoil o XUMHUH (QYHKIIHU:

e uHPOPMALMOHHO-METOIMYECKas, peaju3alus KOTOpoil oOecrneynBaeT IOJyuyeHHUe
NPEJICTaBICHUSI O IIEeNIAX, COJEp)KaHuHU, oOuell cTparernu OOydeHHUs, BOCHUTAHHUS U
pa3BUTHs O0y4aroIUXCs CPeACTBaMHU IpeaMeTa, M3y4yaeMoro B PaMKax KOHKPETHOTO
npodus;

e  OPraHM3alMOHHO-IUIAHHUPYIOWIAs, KOTOpas MpEeAyCMaTpUBAET ONpENEICHHUE: IPUHLIAIIOB
CTPYKTYpPUPOBAaHHUSI W  TIOCJIENOBAaTEJIbHOCTH  H3y4eHMs] ydyeOHOro Marepuana,
KOJINYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJ0B K (OPMHPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII U OLEHKHM 00pa3oBaTeNbHBIX JOCTUKEHHUH
o0yyaromuxcst B paMKax HTOrOBOW aTTecTali B (pOpMe €IMHOr0 roCyJapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Tporpamma a5t yriyGin€HHOTO N3YUEHUS] XUMHH:

e YCTAHABJIMBACT MHBAPHAHTHOE MPEIMETHOE COJIECpIKaHUe, 00s3aTeNIbHOE T U3YUCHUS B
paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacrpeneacHiue U CTPYKTYpUpOBaHHE
€T0 IO KJIaccaM, OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSM/pa3ienaM Kypca;

e 12T MpUMEpHOE pachpeaesieHue y4eOHOro BPEMEHH, PEKOMEHAYEMOTro IS M3ydeHUs
OTACIBHBIX TEM,

e TMpeasaraeT MPUMEPHYIO MOCIEI0BATENBHOCTh U3YUCHHs YUeOHOTO MaTepuaia ¢ y4€ToM
JIOTHKH MIOCTPOEHUS KypCa, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e JAaéT METOAMYECKYH) MHTEPOPETALMIO LIEJIIeM W 3aJay H3y4eHUs MpeaMera Ha
yIOIIyONEHHOM YpPOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CPEIHETO
o0miero 0o0Opa3oBaHUs, COAEPIKATEIFHOW XapaKTEPUCTHKH IUIAHUPYEMBIX pe3yIbTaToB
OCBOCHHMSI OCHOBHOH 00pa30BaTEeIbHOW MPOrPaMMBl CPEIHEro OO0IIero o0pa3oBaHUS
(HI/I‘IHOCTHBIX, MCTAIIPpECAMCTHBIX, HpeI[MeTHBIX), a TaK¥XKeE C y‘-IéTOM OCHOBHBIX BUIOB
y4eOHO-TI03HABATEIbHBIX ~ JACWCTBUH  OOydYalomerocs IO OCBOCHHIO  COJNEPIKAHWS
npeaMera.



[Io Bcem Ha3BaHHBIM TMO3ULHUSAM B TMpOrpaMMe IO XHMMHHU [PEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOyYeHHeM XHMHUU Ha YpPOBHE OCHOBHOIO 00mIero oOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON 1O XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAENATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POouIisi 00ydeHHUS.

B coorBerctBUM ¢ KoHuenTyalibHbMU mosiokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yuyeHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMHUS HA YPOBHE YIiayOIEHHOIO M3Y4EHHUS HaIpaBlieH
Ha peaJln3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHMHUYECKOrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLIUIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanibHoro oopasoBanus. B aToii cBszu
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHUEHTHPOBAHO MPEUMYIIECTBEHHO HA paclIMpeHUue U
yIriyOJIieHHEe TEOPEeTUYECKOW M MPAKTHUYECKOM TMOATOTOBKUA OOYYaIOIIMXCS, BBIOPABIIMX
onpeAenéHHblil MpoPuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYeHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonanbHoro oopaszosanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k miaHUpyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHOI
00pa3oBaTeNbHONW MPOTPaMMBbI CpeHero o0mero o0pa3oBaHUS M3y4YEHHE TpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIHUTAHUS U COLIMAILHOTO PAa3BUTHS 00y4arOIINXCs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIICKTYaIbHBIX YMEHHUH, YMEHUH palliOHAIN3AIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, MMEIOIIUX  MEXKIUCUUTIIMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocraBnsirolmiuMHu  TipeaMeTa «XHUMHUS» Ha YPOBHE YIIyOJNEHHOTO HM3yUeHHUs SIBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas u Heopranudeckass Xxumus». [lpu
OTIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yrIyOn€HHOr0 YpOBHEH M3ydeHus IpeaMera.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumusi» U «OOmmas U HeopraHU4ecKas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. JTa CHCTeMa 3HaHUU MOJIydyaeT OMNpeesIEHHOE TEOpETUUYECKOoe
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMUTH  CYHIECTBEHHO  OOJbIIMH  00BbEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obdecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOTO YBEIMYEHHs 0O0BEMAa 3HAHUH O XMMUYECKHUX DJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUU HAa OCHOBE PACHIMPEHUS M YIIyOJeHHs MPEACTABIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLUH, pacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKON KUHETUKHU U TepMOJUHAMUKU. M3yueHrne nepuoanyeckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHYECKHMX  DJIEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSIETCS C
TOYKU 3pEHHs] DHEPreTMYECKHX HM3MEHEHHH mpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHue THUNOB peakUil JOIMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXUMUYECKUX MPOIIeccax U AIEKTPOJIN3E PaCIIaBOB
M PpAcCTBOPOB BEIIECTB. B Kypce OpraHM4Yeckol XWUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH ynensercss 0coboe BHUMaHHE BOIpocaM 00 3JIeKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJepKaHHWE KYpPCOB XUMHU YIIyOJIEHHOTO YpOBHS
U3YYEHHUs I KjaccoB ompeaenéHHoro mpoduis (IVIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOIHEHUH K 00IIei cucTeMe npeIMeTHBIX 3HaHUil) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHUM MpeAMeTa Il KIACCOB XHMMHUKO-(PH3MYECKOro
npodwmis 00JbIIOE 3HAYCHHE OYAYT MMETh AJIEMEHTHI Y4eOHOro MaTepualia o oOuie XUMHH.
[Ipy u3yyeHuM mnpeaMera B JAaHHOM ciy4yae akleHT OyneT cieflaH Ha OOIIHOCTh METO/0B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs



(MonekynsipHass Teopuss B (U3MKE), 3aKOHBI COXPAHEHHMS] MacChl M DSHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOSHUH BEILECTB U APYTOE.

B T0 xe BpeMs B copeprkaHUH MpeaMeTa Il KIIAaCCOB XMMHUKO-OMOJIOTHYECKOro mpodus
OoMbIIMIA yIETBHBIA Bec Oy/lIeT UMETh OpraHWYEeCcKas XUMHsS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXKHOCThH Jis 0oJiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMHUYECKON OpraHU3alu KIETKU KaK
OMOJOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIUJbI, O€JIKH, YrieBOJbl, HyKJIIEMHOBBIE KUCIOTH U apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB POTOCUHTE3, IbIXaHUS, MUIIEBAPCHHUS.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MIO3HAHHUA U OIbITA MPAKTUYECKOTO NPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«XuUMHUD» Ha yrIyOnéHHOM YpOBHE OCHOBAHO
HAa MEXIPEAMETHBIX CBS3SX C Y4eOHBIMHM IMpEAMETaMH, BXOISIIMMH B COCTaB IPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypPa».

[Tpyr m3yueHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YriayOJEHHOM ypOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOI'O M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadei
NEPBOCTEIICHHON 3HAYMMOCTH SBISAETCS (OpMHUpOBaHME OCHOB HAyKHM XHMHUH Kak o00jacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, IIPAKTUYECKON JI€ATEIbHOCTU YEJIOBEKA U OJHOTO U3
KOMITOHEHTOB MHUPOBOW KYJIBTYpHl. Pemienue 3Toi 3agaun Ha yriryOJI€HHOM YpOBHE WM3YyYeHUS
IpeAMeTa MPEAIOoIaraeT peain3aluio TaKuX LeeH, Kak:

e (opMupoBaHHE MPEICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJIEHUM IPUPOJIbI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€
BeAyllel poiyd B 00ECHeueHUH YCTOHYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA: B PELICHUU
npo0sieM SKOJOTMYECKOM, SHEpreTHYeCKOM W MUIIEeBOM O€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUHM HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB 3HEPTUH, B 00ECTIEYeHUN
PalMOHATILHOTO TPUPOJIONONb30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJBTYpbl YeNOBEKa, a TAaKK€ HJKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOJIHOM CpEnE;

e OCBOCHHME CHUCTEMBl 3HAHUH, JEXKAIIUX B OCHOBE XHMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAyYHOU KapTHUHBI MHpa: (yHIaMEHTaJIbHBIX MOHATHUN, 3aKOHOB U TEOpPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUNH O CTPOEHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUS XUMHYECKHX pEakUud, O XUMUYECKOM
paBHOBECHM, PACTBOPAaxX U JUCIEPCHBIX CUCTEMax, 00 OOUIMX Hay4YHBIX MPHHIIMUIIAX
XUMHYECKOTO TPOU3BO/ICTBA;

e (opMupoBaHue y OOy4arOIIMXCSl OCO3HAHHOTO IIOHMMaHHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMMYECKMX 3HaHMHA s OOBSACHEHMS KIIIOUEBBIX HJEeH u mpolieMm
COBPEMEHHOM XHMMHH, ISl OOBSCHEHUS U TPOTHOZUPOBAHMS SBJICHHUM, HMEIOIINX
€CTECTBEHHO-HAYUHYIO PUPOAY; IPAMOTHOTO pEIIeHUs MPOOIIeM, CBSI3aHHBIX C XUMHEH,
IPOTHO3UPOBAHMSA, AHAIM3a W OLEHKM C MO3ULMH HKOJOrMYEcCKOW Oe30macHOoCTH
MOCJEACTBUIM OBITOBOM M TPOHM3BOJCTBEHHOM AEATENHOCTH YEJIOBEKa, CBSI3aHHOU ¢
XUMHUYECKHM MIPOU3BOJICTBOM, UCIIOJI30BAaHUEM U NIEpepabOTKOIl BEIeCTB;

e yIIyOJieHHE NPEACTAaBICHUA O HAyYHBIX METOAAX IO3HAHUS, HEOOXOAUMBIX JUIS
NpUOOPETEHUs] YMEHUM OPUEHTHPOBATHCA B MUPE BELIECTB U OOBSACHEHHMS XUMHUYECKUX
ABJICHUM, UMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKOMN NEATEIBHOCTU U IIOBCEIHEBHOU
KU3HU.

B nmnnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIbHBIX M PA3BUBAIONIMX (DYHKIMH
LIEJIOCTHOM CHUCTEMBI CpEJHEro o0mero oOpa3oBaHUS MpPHU M3Y4YEHUHU Ipeamera «XUMHA» Ha
yIIIyONnEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TAKHE LENIU U 3a]1a4H, KaK:



e BOCIUTaHHUE YOS KIEHHOCTU B TIO3HABAEMOCTH SIBIEHUI MPUPOJIbI, YBAXKEHHS K MpOIIECCy
TBOpPUYECTBA B OOJACTH TEOPETUYECKMX U MPHUKIAJHBIX WCCICAOBAHUNA B XHMHUH,
dbopMUpOBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYyKH;

e pa3BUTHE MOTHMBAIMM K OOYYEHHIO U TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

e pa3BUTHE NMO3HABATEIbHBIX MHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
oOydaromuxcsi, opMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOPa30BaHUIO U
HENpPEpPhIBHOMY 0Opa30BaHUIO KakK YCJIOBHIO yCIEHNIHOW MpodecCHOHAIbHOW H
OOIIECTBEHHON JESATEIIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHWE YMEHHA W HAaBBIKOB pa3yMHOrO0 MPHUPOJONOIH30BAHUS, PA3BUTHE
9KOJIOTHYECKONM  KyJAbTypbl,  NPUOOpPETEHHE  OMmbITa  OOIIECTBEHHO-NOJIE3HON
AKOJIOTMYECKOU JIEATEIHHOCTH.

OO0mee 4HcIO YacoB, MPEAYCMOTPEHHBIX Ui M3Y4YEHHS XUMHUU Ha YriIyOJIEHHOM YpOBHE
cpenHero obmero obpaszoBanus, cocrapiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

COJAEPKAHUE OBYYEHUA
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMeT W 3HAaYeHHWE OPraHUYECKOM XHWMHHU, NPEJICTaBICHHE O MHOroo0pa3uu
OpPraHMYECKHUX COCTUHEHUM.

ONEKTPOHHOE CTPOEHHE aToMa YIJepojaa: OCHOBHOE W BO30YXAEHHOE COCTOSHHS.
BaneHTHbIE BO3MOKHOCTH aTOMa YIJepoaa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriaepoaa. MexanuzMbel oOpa3oBaHMsI KOBaJIEHTHOM
cBsi3U (OOMEHHBIA M JIOHOPHO-AaKLENTOPHBIN). THUIBI epeKpbIBaHUs aTOMHBIX OpOUTajel, 6- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBsi3e B MOJIEKYJIax
opranndeckux BeuecTs. [loHsTHEe 0 cBOOOAHOM panuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust cTpoeHust opraHuyeckux coeauHeHuit A.M. byrnepoBa U coBpeMeHHbIE
IIPEJICTABICHUsS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNE TEOPUN CTPOEHUSI OPraHUYECKUX COEAUHEHHUN.
MonekynsipHble U CTpYKTypHbIe (QopMyibl. CTpyKTypHbIe (QOPMYJbl pPA3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€éHHas, ckeneTHas. M3omepus. Buasl wu3oMepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE J(PGEKThl B MOJIEKYJIaX OpPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIHN 3D PeKTsI).

[TpencraBienue o KiaccupUKauy opraHndeckux BemiecTB. [loHsTHE 0 QYyHKIMOHATBHOM
rpynne. I'omonorus. ['omonornueckue psapl. CuctemMarnyeckass HOMEHKIIATypa OpraHU4eCKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NPEACTABUTENCH.

OcobeHHocT M Ki1acCUpUKAIMS ~ OpraHMYecKUx  peakuuid.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUU.

OKCIEpUMEHTAJILHBIE METO/bl M3YYEHHs BELIECTB U UX NPEBPAIECHUIN: 03HAKOMJIEHHE C
oOpa3laMu OpraHM4eckuX BEIIeCTB W MaTepHallaMHd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB MpU HarpeBaHuu (IJIaBieHUE, OOYIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECCTB.

Yraesogopoasbl.

Ankanbl. ['oMonornyeckuii psij ajkaHoB, oOmias ¢opmysia, HOMEHKJIATypa U HU30MEpHs.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, S -THOPHMAM3AIMS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3NYECKUE CBONCTBA ATKAHOB.




XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLUU 3aMELICHUs, H30MEPU3ALUH, JETUIPUPOBAHMS,
LIUKIU3alluy, [UpoIN3a, KpeKuHra, ropeHus. [lpeacraBnenne o MeXaHU3Me peakuui
PaaMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenne B npupoae. CiocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O0mas dbopmyna, HoMeHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOWCTB MaiblX (IHUKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LMKIIOICHTAH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CrocoObl MOTy4YeHUS U TPUMEHEHHUE [IUKI0AIKAHOB.

Ankensl. ['oMonornueckuil psia ankeHoB, oomas GpopMyia, HOMEHKIIATYpa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHME MOJNIEKYT AJKEHOB, SP>-THOpHAM3AIMs aTOMHEIX opOuTaneii
yriaepoaa, - u T-CBSI3U. CrpykrypHas u reoMeTpuyecKas
(umc-Tpanc-) uzomepus. PuznyecKkue CBOMCTBAa AIKEHOB. XHUMHUYECKHE CBOMCTBA: pPEaKIHUU
IPUCOEAVHEHNS, 3aMEIEHUsl B O-TIOJIOKEHUE IpU JIBOMHOW CBS3M, IOJIMMEpPU3ALUU U
okucnenud. [IpaBmio MapkoBHukoBa. KauecTBeHHBIE peaklM Ha JBOWHYIO CBs3b. CHOCOOBI
MOJIyYEHUS U IPUMEHEHHUE aJIKEHOB.

AJKa/IUEHBI. Knaccudukanus aJIKaJUEeHOB (conpspkEHHBIE,
W30JUPOBAHHbBIC, KyMYaupogarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHUS U XUMHUUYECKHUX
CBOMCTB CONpPSDKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. [lonmmepusanus conpsiKEHHBIX
nueHoB. CriocoObI OTYYEHHUS ¥ IPUMEHEHHE aJIKaIMeHOB.

Anxunbl. ['oMonorndeckuil psia ankuHOB, o0mias ¢hopMylia, HOMEHKIATypa U MU30MEpHsl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, Sp-THOpUAM3AIUs aTOMHBIX
opOutaneit yrimepona. dusnyeckue CBOMCTBA aJKMHOB. XHWMHYECKHE CBOWCTBA: pPEaAKIUU
NPUCOEANHEHUS, AUMEPU3aluu U TPUMEpHU3aluu, OKuciaeHus. KucioTHele cBOICTBA ajIKMHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBEeHHBbIE peakIMH Ha TPOMHYIO CBsA3b. CrocoObI
MOJIyYEHUS U IPUMEHEHHUE aJIKUHOB.

Apomatuyeckue yrieBoJ1opoJisl (apeHsl). ['omonornueckuil psaa apeHos, odmas ¢popmyia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH30J1a.
dusnueckue cBOICTBa apeHOB. XHMMHUYECKHE CBOMCTBAa OEH30J7a M €ro rOMOJIOTOB: peaKIHu
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKale, peaklMu NPUCOEIUHEHUS,
OKHCIIEHHE ToMoJoroB OeH3ona. IlpeacraBienue 06 opueHTHpYIOLIEM IeHCTBUU 3aMecTuTeNei
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCUIBHOW, THIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  NOMyYyeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. IlonmytHsle HedTsHBIE Ta3el. HedTh U €€ mpoucxoxaenue. KameHHbIi
yroib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HedTH: NeperoHka, KPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKHi), pudopMuHr, nupoius. [Ipoaykrsl nepepabotku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOECHHE TaJIOTEHIIPOU3BOJHBIX YIVIEBOAOPOJIOB. Peakium 3aMenieHus
rajjoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIy, IHAHOTPYIIy, aMuHorpymnmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHOMPTOBOrO  pacTBopa wi€noud. B3aumoneictBue
JUTaJIOTEHAIKAHOB C MarHueM U LUHKOM. [loHATHE 0 MeTamioopraHMYecKUX COEIUHEHUSIX.
Hcnonb30BaHue TralOreHNPOU3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE U TpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJbl W3YYEHHUs BEIIECTB M WX NPEBPALICHUN: U3yUEHUE
(U3MYECKUX  CBOWCTB  YIJIEBOAOPOAOB  (pPacTBOPUMOCTBH),  KAYECTBEHHBIX  PEAKIUH
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
IepMaHraHata KaJus, B3aUMOJCICTBUE aleTWIEHAa C AaMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), xkauecTBeHHOE OOHapyXXEHHE YIIIEpOAa W BOJAOPOJA B OPraHMYECKUX BEIIECTBAX,
MOJIyYeHUE ASTHJIEHA W H3Y4YeHHE €ro CBOMCTB, O3HaKoMJieHHEe C KoyuiekuusMu «HedpTs» u
«Yromp», ¢ o0pa3uamMM IUIacTMacc, KaydyyKoB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YTJIEBOJOPOAOB M rajJOr€HIIPOU3BOJHBIX YIIEBOAOPOIOB.




Kuciaopoacoaep:xaime opraHi4ecKue CoeIHHeHHUsl.

[IpenenbHble opgHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKY]d (Ha IMpUMEpPE METaHoJa U
sTaHosa). ['oMmonornueckuit paa, oduas Gopmyiia, H30MepHsl, HOMEHKJIATypa U KIacCUPUKALIHSL.
®usnyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM Mexay
MOJIEKYJIAMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMM 3aMEUICHMs, JeruJpaTalud,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KuciaoTamMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleWCTBHE 3TaHOJIA U METAHOJA Ha OPraHM3M 4YEJIOBEKA.
CriocoObI mostyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIATYpa U u3oMepus. OCOOeHHOCTH (U3NYECKUX M XMMHUYECKHX
CBOMCTB.

MHoroaromusle CHMpPTHl — JTWICHIVIMKOAb M TIiuuepuH. Du3nueckue U XUMHUYECKHE
CBOMCTBa: peakUuu 3aMEILEHUs, B3aUMOJEHUCTBUE C OPraHMYECKMMHM U HEOPraHWYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAsl pEaklUsg Ha MHOTOaTOMHBIE cnupThl. [IpencraBienne o MexaHuszMme
peakuuii HykiIeo(uiapHOro 3amenieHus. JleiicTBre Ha opranu3M yenoBeka. CrocoObl MOTy9IeHUS
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYIIbI, B3aUMHOE BIUSHHE TUAPOKCOTPYIIEI M OEH30JIHOTO S/Ipa.
®dusnueckue cpoiictBa (eHonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHosa. KayecTBeHHBIE
peakuuu Ha ¢eHon. ToxcmyHocTh ¢eHona. CrocoObl TONydeHUS W NpUMeHeHHe (eHona.
®denondopManbaeruaHas CMOJIA.

KapOoHunbpHBIE COEAMHEHUS — albAETHIBl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Trpymmbl. ['omMonoruyeckue psijipl ajlblerUA0B U KETOHOB, oOmas ¢opmyina,
M30MEPUS M HOMEHKJaTypa. PU3MYECKUEe CBOMCTBA aJbJETUI0B M KETOHOB. XUMHUYECKHUE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE allbJIEeruIoB,
KayeCTBEHHbIE peaklMM Ha anpieruapl. CrnocoObl MOSydyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepuss m HoMmeHkiartypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomoponHbie CBS3M MeXAYy MOJEKyJlaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHN, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuCHOTHL. [loHsTHE
0 TIPOM3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOroobpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB HEMNpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpenctaBuTeny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, NaJbMUTUHOBAs, OJEMHOBAs, JUHONIEBAs, JUHONEHO08As KUCIOThl. (CrocoObl
MOJIy4YEHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonornueckuii psia, obmas GopMyna, U30MepUs U HOMEHKIIATYypa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON CpeNeE.

Kupsl. Ctpoenue, pusnueckre U XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCION U
mea04Hoi cpenie. OcoOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKH HENPEACTbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpUI4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTtepuctuka yrieBoAoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (pyKTo3a, rajakrosa, pudosa, 1e30Kcuproo3a.
®dusnueckue CBOWCTBA M HaxoxaeHne B mnpupone. dorocuHTe3. XUMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aiNbACTUAHOW TIpyNN, CIOMPTOBOE U
MOJIOYHOKHCI0e OpoxeHue. IIpuMeHeHHMe TIUIIOKO3bI, €€ 3HAaYeHHE B JKU3HEAEATEIBbHOCTH
opranu3ma. [lucaxapuapl: caxapo3a, ManbTO3a U JIakTo3a. BoccTaHaBiMBamIIUE U
HEBOCCTAHABIUBAIOIME Aucaxapuiabel. ['mapomus nucaxapuaos. HaxoxaeHuwe B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTeH U 1esuioi03a. CTpoeHne MakpOMOJEKYJ
KpaxMmajla, TJIMKOI€Ha W Leunoio3pl. (Pu3nueckue CBOMCTBA Kpaxmajga M LEJUIIOJIO03bI.
XHUMHUUYECKUE CBOMCTBA KpaxMajla: TMIPOJIN3, KAUYECTBEHHAs peakuus ¢ HOAOM. XUMHUYECKUE



CBOWCTBA LIEJUIIOJIO3BL: THAPOIIH3, OTy4YeHUe 3(pUpoB 1euT0a03bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIIepUMEHTAJIbHbIE METOJ/Ibl M3YYEHUsS BEIECTB M HX IPEBPAIIEHUIN: paCTBOPHUMOCTD
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHCIIEHHUE 3TUIIOBOIO
COMpTa B ajbJerH] Ha pPACKAJIEHHOM MeIHOW NpOBOJIOKE, OKUCIEHHE 3TUJIOBOrO CIHPTA
JUXPOMATOM Kaylns (BO3MOYKHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpAeTuibl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums rounepuHa
¢ rugpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIIOTBI, B3aUMOJAECHCTBHE
pacTBopa TiroKo3bl ¢ ruapokcunom meau(ll), BzaumozelicTBue kpaxmaina ¢ HOJIOM, PELICHHE
HKCIEPUMEHTANIBHBIX 33j71ad 1o TeMaM «CrupThl 1 GeHonbl», «KapOoHoBbie KHCTOTHL. CIOXKHBIE
3hupbI».

A3oTcoaep:xaniye opraHuyecKkne coeANHeHusl.

AMUHBI — OpraHM4yeckue Mpou3BOJHbIE aMMuaka. Kiaccudpukanus  aMuUHOB:
anudaTruyecKkue U apoMaTHUUECKUe; NEpBUYHbIC, BTOPUUHBIE U TpeTHyHble. CTpOEHUE MOJIEKYII,
obmas (opmyina, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aUMOJCICTBHE NEPBUYHBIX
aMHMHOB C a30THCTOM KuciaoTol. CoM alKuIaMMOHUS.

AHUIMH — [IpeICTaBUTENb aMUHOB apoMarudeckoro psaa. Ctpoenue aHuianHa. B3anmuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyjie aHWiInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KagectBennple peakuuu Ha aHwidH. CrocoObl MONyYeHHS M TpPUMEHEHHE anu(aTudecKux
amMuHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u  uszomepus. OrthenbHble IPEICTaBUTENNA  O-
AMHHOKUCIIOT: TJIMLUH, anaHuH. Pusnyeckue CBOMCTBa aMMHOKHUCIIOT. XMMHUYECKHE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAIUY,
oOpa3oBaHue MEeNTUAHON cBsi3u. bruonorndeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOIIU3
MEeNTHI0B.

benkn kak npuponaHele nonuMepsl. IlepBuuHas, BTOpuYHass M TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypallus, KaueCTBEHHbIE peaklUy Ha
OemnKu.

OKCIepUMEHTAIbHbIE METOJbl W3YYEHHs BELIECTB M MX MNPEBpPALICHUH: paCTBOPEHUE
0enKOB B BOJIE, JIeHATypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE PEAKIMU Ha OEJKH, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 IO TeMaM <«A30TCOJAEp)KAlllMe OPraHWYECKUE COECTUHEHUS» U
«Pacno3HaBaHMe OpPraHMYECKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeTUHEHHUS.

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aIUH, CpedHss MoJyeKyaspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

[TonmumepHbIe MaTepUaIbl. [Tnactmaccel (monu3TUIIEH, HOJIUIIPOIUIIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETHUIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonaudTHIeHTepedTanar). YTunuzanus u nepepaboTKa IIacTUKA.

OnacToMepbl:  HATYpajdbHBIH  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmmepsl criennanbHOTO Ha3HaYeHUs (Te(IIOH, KeBIap, SIEKTPOIIPOBOISIINE TOJTUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).

OKCIEpUMEHTAJILHBIE METO/bl M3YYEHHs BELIECTB U UX INPEBPALEHUI: 03HAKOMJIEHHE C
o0pa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacCc, KaydyKoB, pEIlIeHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE MJIACTMACC U BOJIOKOH.

Pacu€rHblc 3aaun.

HaxoxneHne MoieKkynsspHOU (GOpPMYIIbIl OPraHUYECKOTO COETUHEHUS 10 MAaCCOBBIM JOJISIM
9JIEMEHTOB, BXOJIIUX B €r0 COCTaB, HaXOXKICHHWE MOJIEKYJSPHOH (OpMysbl OpraHUYecKOro




CoeMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHmMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) MIPOIYKTOB PEAKLIUU M/HITM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOUH (OPMYITBI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOJY4YEHHS,
OIpEIECNICHUE JI0JIM BBIXOJA IIPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOYXKHOTO.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MexInpenMeTHBIX CBSI3el NpU M3y4yeHUM opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HNOHSITUN, IPUHATBHIX B OTJENbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTecTBEHHO-HAay4yHbIE IOHSTHA: SIBIEHHE, HaydHbId (hakT, rumoresa, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(ukanusi, HaOJIOJCHHE, M3MEpPEHHE, SKCIIEPHUMEHT, MOJEIb,
MOJIEJIMPOBAHUE.

®dusuka: Marepus, aToM, O3JIEKTPOH, INPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (pU3MUECKUE BEIUYMHBI,
€IMHUILIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Bbuonorus: xinerka, opraHusM, sKocucrema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH W TEeTepOTpO(HBI THUN NUTAaHUSA, OpokeHUe, (OTOCHHTE3, IbIXaHHE, OCIKH,
YTJIEBO/bI, JKUPbI, HYKJICMHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUTHBO.

TexHonorus: nNuuieBsle NPOAYKTHI, OCHOBBI PallMOHAIBHOIO ITUTAHMS, MOIOILKE CPEICTBaA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

[INIAHMPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMEI 110 XUMUUN HA YPOBHE
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM € CHCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKTYPE JHYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJIEJICHBI CJIEAYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHKCS POCCUMCKON Tpak1aHCKOM
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEJENIEHUIO;
HaJIM4Yyue MOTHUBAMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYaroIIMXCS
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE NpPaBWIAMU W HOPMaMM IOBEICHUS; HaJIW4ue
NIPaBOCO3HAHUS, YKOJIOTHUECKOW KYJIBTYPHI; CIIOCOOHOCTh CTAaBHUTh IENIM M CTPOUTH KU3HEHHBIE
TUIaHBI.

JImgHOCTHBIE PE3yNIBTATHl OCBOCHUS IMpEIMeTa «XHUMUS» OTPAKAIT cHOPMUPOBAHHOCTD
OTIbITA MO3HABATEILHON U MPAKTHUECKON EATENIbHOCTH 00YUYaIOIMIMUXCsl B MPOLIECCE pealn3alui
00pa3zoBaTenbHON AESTEIHHOCTH.

JIMuyHOCTHBIE pE3yAbTaThl OCBOEHHS IMpeaMeTa «XUMHUS» OTPaXaroT c(HOPMUPOBAHHOCTD
OTIBITA TIO3HABATEIFHON M MPAKTHUECKOW JEATEIIEHOCTH OOYUYAIOIIMXCS B TPOIIECCE pean3alui
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

0CO3HAHMsI 00YJaIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U NPaBOIOPAIKY;

NpPEICTAaBICHNUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHHWHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENBHOCTH MPU CO3JIaHUH y4eOHBIX MMPOEKTOB,
pelIeHUH y4eOHBIX M [TO3HABATENIbHBIX 33124, BBINOIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI APYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB y4EOHOM NEeATEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCTTUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJEIUI0 OTEUECTBEHHOU
XUMHUU;

YB@)KEHHsI K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOTO IMPHIIOKEHHS
XUMHH, OCO3HaHMsI TOrO, YTO JaHHbIE HAyKH €CThb pPE3YIbTaT JIUTEIbHBIX HAOIIOIEHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB,;

UHTEpeca M IO3HABATENBHBIX MOTHBOB B IIOJYYEHMH M IOCJIEIYIOIIEM aHalIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHbBIE C XMMUYECKUMU SIBICHUSMU, U IPUHUMATh
OCO3HAHHBIE PEIICHHs], OPUCHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIGHUBaThb CBOE IIOBEJIEHHE U IIOCTYNKHM CBOMX TOBAapuUIlEed C IO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMSI ITOCIIEICTBUI MMOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMAaHUS LIEHHOCTEH 370poBoro M 0Oe3omacHOro ooOpasza >KHU3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOnrofcHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEIICCTBAMH B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOM J1€ATEIbHOCTH;

NOHMMAHUSA LIEHHOCTH TpPaBWJ WHJAMWBUIYAJbHOTO M KOJUJIEKTUBHOIO 0€30I11aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TIOCIICACTBUN M HENPHATHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUIAX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTH€ B pEIIEHUH NPAaKTUYECKUX 337ad COLUAIBbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpeca K MPaKTUUYECKOMY H3YyUeHHIO Mpodeccuil pa3iIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JeATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpY MHJIMBUIYaJbHOW TpPAaeKTOPUH 0Opa3oBaHUS,
Oyaymeit npodeccun U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH 11€JIECO00PA3HOr0 OTHOUIEHMS K MPHUPOJAE KaK MCTOUYHUKY CYLIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJieM, BIUSHUS IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOIUMOCTH UCIOJB30BaHUS JOCTHXKEHUNH XUMHHU JUIS PEIIEHUs] BOIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETIPHUSTHS JCHCTBHHA, MPUHOCSAIIMX Bpell OKPYXKAroIIeH MPUPOIHOW Cpene,
YMEHHUSI TMPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MpearpUHUMAaeMbIX
JIEMCTBUM U MPENOTBPALLIATh UX;

HAJIMYMs Pa3BUTOIO SKOJOTMYECKOTO MBIIUICHHS, JKOJIOTHYECKOH KYJIbTYphl, OIbITA
NESITEIbHOCTH  SKOJIOTMYECKOH  HAlpaBIEHHOCTH, YMEHUsS pPYKOBOJCTBOBAaTbCSI HMMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIbHOMN MPAaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HayKu H
00I11eCTBEHHOH MPAKTHKH;



NOHUMaHMs CHeUU(UKH XUMHM KaK HayKd, OCO3HaHUs €€ poiau B (GOPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH MU
peleHn: mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAYXHOH pPOJM B CO3JAaHMHM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOHUNBOIO pa3BUTHsI YEJIOBEUECTBA — CHIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M DKOJOTHYECKOW O€30MacHOCTH, B PA3BUTUU MEAHMILIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOro TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
o0I11eCTBA;

€CTECTBCHHO-HAYYHO TI'DaMOTHOCTH: IIOHMMAaHHs CYIIHOCTHM METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIB30BaTh NOJYyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXAlOIEero MUpa M NPOMCXOJAIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIUXCS JAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl pellieHus poliem
B PEAJIBbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO, UCCIIE10BATEIbCKON JESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpephlBHOMY OOpa30BaHMIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBHUM C >KU3HEHHBIMU
HOTpPeOHOCTAMY;

UHTEpeca K OCOOGHHOCTSAM TpyAa B pammuyHbIX chepax mpodhecCuoHATLHOM
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MPOTPaMMbI MO0 XMMHH Ha yYpPOBHE CpEIHETrO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUILINHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMA, HAyYHbIM (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUS, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JENUCTBHS (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHbIe), obecrieunBatoniye  (GopMUpoBaHHE  (YHKIMOHATBHOW  TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXCs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ KCIONB30BaTh  OCBOGHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMANTLHOM TTPaKTHKE.

MertanpeameTHble pe3ylbTaThl OTPa)KalOT OBJAJCHUE YHUBEPCAIbHBIMH Y4€OHBIMU
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIEe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh U aKTyaJU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNiTh LETU ACeSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KpPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCMOJIb30BaTh IPU OCBOCHMM 3HAaHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATh
XapaKTepHble NPU3HAKK TMOHATHUM W YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJb30BaTh
COOTBETCTBYIOLIME TOHATUSA AJIS1 OOBACHEHUSI OTJICNIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTMUECKHUE pacCyXIeHUs (MHIAYKTUBHbBIC, JACIyKTHUBHBIE, 110 aHAJIOTUN),
BBISBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B IpOIEcce MO3HAHUS UCIOJIb3yeMble B XMMHUHU CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMysia, YpaBHEHHE XHMHUYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 33Ja4d  MCCIEAOBaHUS, HCIOJb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO c(hOpMYyITUPOBAaHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBbIX CY)KIECHUMN;

BJIAJCTh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUA M IPOBEIEHUS YYCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BbBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

PUOOpPETaTh OMNBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOM J1€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB PpEIICHUs
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCA B pPa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAy4YHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOus, pecypchl HHTepHera),
AQHAIN3UPOBATh HH(MOPMALMIO PA3NUYHBIX BHUIOB U (OPM MPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynupoBaTh 3ampoChl U TMPUMEHATh DPA3IUYHBIE METOJbl NpPU TOUCKE U OTOOpE
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3ajay ONpeeIEHHOTO THIIa;

pUOOpETaTh OMBIT MCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpencTaBieHHs] HHGOpMaUU (CXEMBbI,
rpaduKu, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauyecTBE CpeACTBa MpU paboTe C XUMHUYECKOM
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TeMbI B X0OJIe Uaora U/uiH JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C MPE3CHTAlMEN DPE3yJIbTaTOB II03HABATEIBHOW NEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro INpoekTa, u (HOpMyIHpOBaTh BHIBOJABI MO pe3yibTaTaM INPOBEIEHHBIX
UCCIICIOBaHUM ITyTEM COTIacCOBaHMsI O3ULMH B X0/1€ 00CYXIeHUS U 0OMEHa MHEHHSIMH.



PeryasitTuBHble YHHBepPcaJbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBISATh CBOKO IMO3HABATEIBHYIO NIEATEIHHOCTH,
onpenenss e€ eI W 33Ja4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblid AITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C y4E€TOM MOJYyUYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSITEILHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATbBI

[IpeamerHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl [0 XMMHUU Ha yrIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOTro mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUbI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IPUMCHCHHUIO
3HAHUH B Pa3JIMYHBIX YYEOHBIX CHUTYaIMsIX, & TAK)XEC B PEAIbHBIX JXHU3HCHHBIX CHUTYaIHsX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHUHU NPEAMCETHBIC PE3YJIbTAaThl NPCACTABJICHBI I1O
roJiaM U3yueHHUsI.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUI: O MecTe W 3HAYeHUH OpPraHWYeCKOH XHMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJM B 00€CIeUeHUH YCTONYMBOIO pa3BUTHS YEIIOBEYECTBA B
pelIeHnH Mpo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKod M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpHUalOB, HOBBIX HCTOYHHUKOB JHEPIUH, B OOECIICYCHUHU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KyJIbTYpBbI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOMN Cpelie;

BIIQJICHUE CHCTEMOM XMMHMYECKUX 3HaHWM, KOTOpas BKJIKOYAECT: OCHOBONOJIArarolue
HOHATHSL — XMMHYECKUIl DIIEMEHT, aToM, AP0 M AIIEKTPOHHAs 00o0JjodYka aroma, s-, p-, d-
aTOMHbIE OpOUTall, OCHOBHOE M BO30YXXIEHHOE COCTOSHMS aTOMa, TMOpUIU3alusi aTOMHBIX
opOutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHMS,
XUMHYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKeJleT,
GyHKIIMOHAIBHAS TPYIIa, pajauKan, CTPYKTypHble (opmymnbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas W TPOCTPAHCTBEHHas (Te€OMETpUYECKasi, ONTHYECKas),
U30MEphl, TOMOJIOTHUECKUH PsiJl, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPOA- U a30TCOJEpIKALIIe
OpraHUYECKHUEe COEIMHEHMsS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHbBIE
COCZIMHEHUS; TEOpUH, 3aKOHBI (mepuonuueckuil 3akoH J[. M. MenneneeBa, Teopus CTpOCHHUs
oprannyeckux BemectB A. M. bymiiepoBa, 3aKOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpaHEHHMS] U TIPEBpAICHHs] DHEPTUM TPH XUMHYECKHX PEAKIHsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWS, JISKAIIHNEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTA U CHCTEMHOCTH XHMHUYECKHUX SIBICHMIA; TIPEICTABICHHUS O MeEXaHU3Max
XUMHYECKHX peaklUuid, TEepMOJUHAMHUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUH aTOMOB U TPYIII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il pona); dakromormvyeckne cBeneHUs O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MacCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTM YeNOBEeKa, OOIIMX Hay4YHbIX MPUHIHUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJA, IepepabOTKU HePTH);



COPMHPOBAHHOCTE ~ YMEHMH:  BBIABIATH  XapaKTepHbIE  NPHU3HAKM  IOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIME IOHATHS NpPU ONHCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OpPraHUYECKUX COEMHEHHI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMUYECKYK0 CUMBOJIMKY JUIsI COCTABJICHHS MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIMH U paCKPbIBaTh UX CYLIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIHI IOCPEACTBOM COCTABJIEHHI IEKTPOHHOIO OanaHca ITUX peakuuii,
peakuuii HMOHHOro OOMEHa NyTEM COCTABICHHMS HX TIIOJHBIX M COKPAIIEHHBIX MOHHBIX
YPaBHEHUN;

U3rOTaBJIMBATh MOJEIN MOJEKYJ1 OpraHMYeCKHMX BELIECTB JUIsl MWUIIOCTPALMU  HUX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHMI: yCTaHABIMBATh NPUHAJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 MX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY KIJIACCY/TPYIIe COCTUHEHNH, 1aBaTh UM
Ha3BaHUs no cucrtemarndyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBUAIBHBIE HAa3BaHUS
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHJIEH, TOIYyoll,
[JIMLIEPUH, STWIECHIJUKONIb, (eHos, GopMalbleruj, auneTaiabIeruj, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBas, OJEUHOBAs, MaJIbMHTUHOBAs KHUCJIOTHI, TJIMIUH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWIINH, JUBUHUIL, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHMS ONPEAEATh BHJ XHMUYECKOM CBA3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAS CBA3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJIOKEHUS TEOPUM CTPOEHMSI OpPraHUYECKUX
BemiecTB A. M. ByriepoBa a1 00bsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh  YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3MUECKUe W
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AJIbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXaPHUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEPXKJAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT KPaTHOCTU M THIA
KOBaJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOTI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaTh HCTOYHUKH  YIIIEBOJOPOIHOTO  CHIPbHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M NMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHMM O €eCTECTBEHHO-HAyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHM, MOJICIMPOBAHUM, DSKCIEPUMEHTEe (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C(OPMHPOBAHHOCTh ~ YMEHHS  TNPUMEHATh OCHOBHBIE  OIEPALUU  MBICIUTEIBHOM
NESITeIbHOCTH — aHAIM3 U CHHTE3, CPaBHEHHME, O00OOIIeHHE, CHUCTEMaTH3alliio, BBISABICHHE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUH;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSA3b XUMUUYECKUX 3HAHUH C TOHITUSIMU U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpEAMETOB i Oojiee OCO3HAHHOTO
NOHUMAaHMsl CYIIIHOCTH MaTEepUaIbHOTO €IUHCTBA MHUPA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS IO
OpPraHUYeCcKON XUMHHU 11 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHIA: IPOBOJUTH PACcYEThl MO XUMHUYECKUM (QOopMylaM H
YPaBHEHMSIM XUMHUYECKUX PEaKIHi C HMCIOJIb30BaHMEM (DU3MUYECKMX BEIMUYUH (Macca, 00BbEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOpPOHBI:



pacuéThl O HAXOXKJICHUI0O XUMHUYECKON (HOpMyIbl BEllecTBa MO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBATH, AHAJIM3UPOBATh U OIICHUBATH C MO3UIIHI
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MIPOHM3BOJICTBEHHOM JEATEIBHOCTH
YyelloBeKa, CBA3aHHOW ¢ TMepepadOTKOW BEIIeCTB, HCIOJIb30BaTh MOJNyYEHHBbIE 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PENICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHM: CAMOCTOSITENILHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHIA
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMUECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOACOAEPKAIUX OpPraHUYECKHUX BEIECTB,
pellieHue HSKCHEPUMEHTAIbHBIX 3aJad [0 PACIIO3HABAHHIO OPraHMYECKHX BEIIECTB) C
coOirofieHreM TMpaBuil  0e30MacHOro  oOpallleHUuss C  BelecTBaMH M J1TaOOpaTOpHBIM
o0opynoBanuemMm, (OpMyIUpPOBATh IIeJb HMCCIEJOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTIM3UPOBAThH U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOirofaTh MpaBuiia SKOJOTHYECKH 1e1ecoo0pa3HOro MoBeAeHUs B OBITY M TPYIOBOM
JIEATEIPHOCTH B LEJAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAIOIIEW NPUPOIHOM Cpensl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO ACHCTBUSA HA KUBBIE OPraHU3MbI ONPEICIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 11K

AQHAIN3UPOBATh  LIEJIECOOOPA3HOCTh  NMPUMEHEHHUS  OpPraHMYECKUX  BELIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IIE€JCHANIPABICHHBIM TOUCK XWMUYECKOU
uH(pOpMallMKl B PAa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoit wuHpopmaruu, WHTEpHET U Jpyrue), KPUTHYECKU aHATU3UPOBATH XUMUYECKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C TOCTABJICHHON y4eOHOM
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHnoBaHue pa3ziennoB ¥ TEM MPOrpaMMbl KonngectBo yacoB ‘ DJEeKTpOHHBIE Hcnonb3yemoe
n/n Bcero|| Kourponbhsie || [pakruyeckue (mdposbie) PaHTOBOC
pPaBOTHI paBOTHI o0Opa3oBaTeNbHbIC obopynoBaHue
pecypcehl

‘Pamen 1.TeopernyecKkne OCHOBbLI OPraHM4eCKOi XUMHH ‘
1.1 |[[IpeameT opranuveckoi XuMuH. Teopust CTpOSHUs 8

opranudeckux coenunenuit A. M. bytieposa
‘HTOFO 110 pa3zieny H 8 H ‘
‘Pamen 2.¥Y1i1eBOA0POAbI ‘
‘2.1 HHpez[enLHHe YTJIEBOIOPO/IbI — AJIKAHBI, IUKIOAIKAHBI H S) H H H H ‘
2.2 ||HenpenenbHbIE yTIeBOJOPOIBI: AIKEHBI, aJIKaIUCHEI, 13 1

AJIKUHBI
‘2.3 HApOMaTI/I‘IeCKI/Ie YTIIEBOJIOPO/IBI (apeHbI) H 8 H H H H ‘
2.4  |[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB M UX 3

nepepaboTka
‘2.5 Hl“anoreanomBoz[Hme YTJIEBOIOPOIOB H 4 H 1 H H H ‘
‘I/IToro 110 pasjeny H 33 H ‘
‘Pa:men 3.Kucuaopoaconepxamme opranudeckue coeJMHEeHUs1 ‘
‘3.1 HCHI/IpTBI. DeHon H 11 H H H H ‘
3.2 ||KapOoHHMIBHBIE COSTMHEHHMS: aTbICTH/IBI M KETOHBI. 19

KapOonoBsie kucnotsl. Croxkubie 3¢upsbl. XKupb
33 |Vrnerom: sl 1 | | | |
‘I/ITOFO 10 pasjieny H 38 H ‘




Ne HanMeHoBaHuUE pa3esioB U TEM MPOrPaMMBbI KonmdectBo yacoB ‘ DJNEeKTPOHHBIC Hcnonb3yemoe
n/m Bcero|| Kontponsnsie || ITpaktuueckue (uposrie) PaHTOBOC
paBOTHI paBGOTHI oOpa3oBarebHbIE obopynoBaHue
pecypcsl

‘Paweﬂ 4.A30TcCoepKalIHe OPraHuYecKne coeIHHeHHs ‘
‘4.1 HAMI/IHBI. AMMHOKHCIIOTHL. benku H 12 H 1 H 2 H H ‘
‘I/ITOFO 10 pa3jeny H 12 H ‘
‘Pamen 5.BbICOKOMOJIEKYJISIPHBIE COCTMHEHUS ‘
‘5.1 HBLICOKOMOJ‘IGKyJ'I}IpHHe COCTMHCHUS H 5 H H 1 H H ‘
Hroro no pazneny )
‘Pezeanoe BpemMs H 6 H ‘
(OBILLEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 102 | 3 | 6 | [ |




