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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMbl MO PENETUIIMIOHHOMY KYypCy , K
OnpenieNeHnt0  o0meld crpaTterud OOydyeHHUs, BOCHUTAaHMS U Pa3BUTHS
oOydJaronuxcs cpeAcTBaMu yueOHoro npeamera «Xumus» 1 10—11 kiaccoB Ha
0a30BOM YypOBHE COCTaBWJIM KoOHIENTyalbHble mnonoxeHuss PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€J€i, CcolepKaHus, pe3ynbTaToB OOy4YEeHHS U
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESICHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aUMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKAMU, XUMUsS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3zoBaHus cojaepkanue mpeamera «Penmerunmonssii kypc no XHMMHWUM» (10
Kjacca, 0a30BBIi ypOBEHb HW3YUYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
PACHIMPEHHYIO TOJATOTOBKY OOydYaronmxcsi, HEOOXOJIMMYI0 UM JUIsl BBIPaOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHWS B KU3Hb COLUYMA,
NPOJOJDKEHHS ~ 00pa3oBaHUs B pa3IiMYHbIX  00JACTHX, CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

Cocrasnsromumu npeamera «Penetunmonnsiii kype no XUMUWN» saBistitores
0a3oBble Kypchl — «OpraHnyeckas XuMHUs» OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPOTO SBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHUW 110 HEOPTaHUYECKON
XUMUH (C BKJIIOYCHUEM 3HAHUW M3 OOIIEe XMMHUH) U OPraHUYEeCKON XUMUHU.
dopMupoBaHUE TAHHON CUCTEMbI 3HAHUU MPU U3YUCHUH MpeAMeTa 0OecreurnBaeT
BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOroo0Opasus BELIECTB Ha OCHOBE OOLIMX
MOHSTUI, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanusi KypcoB — «Opranuueckasi XuMus» copMUpOBaHa B
mporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO TOJXO0Jla K M3YYEHHUI0 Yy4eOHOTro
MaTepuaia U o0yCJIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONPEAECIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYE€CKOW XHUMUU
BEILIECTBA PACCMATPUBAKOTCA HA YPOBHE KJIACCHYECKOM TEOPUU CTPOCHUS
OpPraHWYECKUX COCOUHEHMM, a TakKe€ Ha YPOBHE CTEPEOXMMHYECKHX U
AJIEKTPOHHBIX MPEACTABICHUM O CTpoeHHH BemlecTB. CBeneHus 00 M3ydaeMbIX B
Kypce BELIECTBAaX JAalTCI B Pa3BUTUM — OT YIJIEBOJOPOAOB JO CJIOXHBIX
OMOJIOTMYECKU aKTUBHBIX COeIMHEHHH. B Kypce opraHnyeckoil XMMUU MOJYy4aroT
pa3Butue CcOpMHUpOBAHHBIE Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
MepBOHAYAJIbHBIC TMPEJICTABICHUS O XUMHUYECKOW CBSI3U, KIACCU(PUKAIIMOHHBIX
MPU3HAKAaX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEHIECTB OT HMX CTPOCHHS, O
XAMHUYECKOU pEaKIUu.

[Ton HOBBIM yriaoMm 3peHUsi B IpeaMmeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XAMUYECKOW peakuuu. EnuHas cucteMa 3HAaHWM O BaKHEHINMX BEIIECTBAX, MX
COCTaBE, CTPOCHUHU, CBOMCTBAX U IMPUMEHEHHUH, A TAKKE O XUMUUYECKUX PEAKLUX,
UX CYIIHOCTH Y 3aKOHOMEPHOCTSAX MPOTEKaHUs JONOJHsAETCs B Kypcax 10 knaccoB



AJIEMEHTAMH COJICPXKAHUS, HUMEIOIIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIATHON
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMUHU C
JPYTUMHA HayKaMH, PAcKpbIBAIOT €€ POJIb B ITO3HABATEIBHOW M MNPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enomM cojpepxanue yueOHOTo
npeamera «Penernimondeii kypc no XMMHMW» nanHOro ypoBHS W3y4YeHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
1. moHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepualbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOT0 MUpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTpPOCHUEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUH MYyTEM
DKCIEPUMEHTa U PEIICHHS TMPOTUBOPEUYUN MEXKIAy HOBBIMH (akTamMu U
TEOPETUYECKUMHU TMPEANOChUIKAMH, OCO3HAHWME POJM XUMHU B PEIICHUH
HKOJIOTMUECKUX Mpo0ieM, a Takxke MpoljeM CcOEpekeHUs: IHEPreTUUYECKUX
PECYPCOB, CBIPbS, CO3IaHUS HOBBIX TEXHOJIOTUA U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOMAbl K OINPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa PAKTUIECKOM
M UCCIIEIOBATEIbCKON NESATEIbHOCTH, 3aHUMAIONICH BaXKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHus, IPH OIPEICIICHUH
COAEPKATEIbHON XapaKTEPUCTUKU LEJIEH W3YyUYEeHUs IMpPEeIMETa HalpaBICHUEM
MEePBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4Y€JIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHHUIO LIENEH W3y4ECHUs
MpEIMETA SBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHO AaHHOW TOYKE 3pPEHUS TJIABHBIMHM LEISIMU M3YYCHHUS MpeaMeTa
«Penerunmonnsiit kypc no XUMHWN»» na 6azoBom ypoBHe (10 kiacc.) siBisiroTCs:

e (QopMHUpPOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,



OCBOCHHE $3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE NPEACTABICHUI O HAYUYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEaKUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTA, COOJIIOACHUEM IpaBUII
0€e3011acHOro 0OpaIeHMsl C BELIECTBAMH.

Hapsigy ¢ aTuM, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3aJ1ay U3yYeHHs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu u
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN M NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISL peIIEHUS TPAaKTUYECKHX 3a/1a4.

B cBsf3M ¢ oTMM npu W3ydyeHMM npenMera «PeneTMnHOHHBIA Kype IO
XUMHUN» nomuHupytolliee 3HaYeHrEe MPUOOPETAIOT TaKUe eI U 3a/1auu, KaK:

ajanrtanusi 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCsS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopmupoBaHre y O0OyYarolmUXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETEHIINM), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(POpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00YyUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;



(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUHM W TMPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOydaroumxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUs TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe NPHOOPETEHHS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TPUHSITUS TPAMOTHBIX pEIICHUNA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaIMeTHOUN obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctaisieT 68 yacos: B 10 kimacce —68 vacoB (2
yaca B HEJIEIII0)



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[IJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 110
penetuninonHomy kypcy XMUMHUMU HA BA30BOM VYPOBHE CPEJHET'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOUM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeAMeTa «XHUMHSI» Ha ypPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4ME MOTUBAIMU K O0yUECHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
OOy4Jaronuxcs 1Mo peaju3aiuy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMSI

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 10 XUMHUMU;



YBKEHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIBL30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKPYKAKOLIEH
IPUPOTHON cpejie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHHM JUIsI COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HANpaBJICHHOCTH W BaXHOM poOJIU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpodsieM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUM YCIOBHUI
YCIICITHOTO TpyJa M DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS e1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 IOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHI0O HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYCOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYydaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeNu(PUKy METOJO0B TIO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NEeHUCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PETYJISTUBHBIE), 00ecIreynBaone (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YarOXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHne JelCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IENN JCITEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU TOHSATUW U yCTAHABIMBATH HMX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;



YCTaHABJIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUsl (MHIYyKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

(bopMyIUpPOBAThH LIEJIN U 3a/1a4U UCCIIEIO0BAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyJIMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIIbCKOM H  MPOEKTHOMN
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUJIOB U (OpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEUYHBOCTb;

bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACTBa mpu padoTe ¢
XUMHYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJIsJHOCTH.

OByaieHHe YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WiIH
JUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYyJIHpPOBAThb CBOU  IPEMAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUel pe3yJIbTaTOB IMO3HABATEJIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peajlu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBObBI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (eKTUBHBINA CcrOcO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIBPHOCTH HAa OCHOBE CaMOaHaIu3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

1. CoBepiiieHCTBOBaHUE 3HAHUN O THIAaX PACUECTHBIX 3a7a4 U aJrOpUTMaxX UX
pELICHUS] B OPraHUYECKOU XUMUMU.

2. Pemienue pacyeTHBIX 3a7a4 MOBBIIIEHHOW CIIOKHOCTH.
3. ®opMUPOBAHUE HABBIKOB MCCIEA0BATENBCKOMN AEATEIBHOCTH.

4. ®opmupoBaHUE OTPEOHOCTH B MPHOOPETEHUH HOBBIX 3HAHUH U CITOCO0aX UX
MOJTyYCHHS ITyTeM CaMO00pa30BaHMsI.

5. IloaroTroBka Kk caade eIMHOTO rocyaapcTBeHHOro 3k3amena (EI'D) mo xumum.

3HaHI/I$[, YMCHUS U HABBIKH, (bODMI/IDVCMBIC 3JICKTUBHBEIM KYPCOM:

o XUMHYECKHE CBOMCTBA KJIACCOB OPraHMYECKHUX COCTUHECHUM;

o IlpusHaku, ycnoBus 1 0COOEHHOCTH XUMHUYECKUX PEAKIIUA B OPraHUIeCKOn
XUMUU;

« HowmeHkiatypyopraHn4ecKuxcoeInHEHUM;



o AJNTOpPUTMBI pelieHus 3aj1a4 0a30BOro U MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH.
o [IpousBoauTk pacuersl o (GopmysaM U YPaBHEHHSIM PEAKIUH;

o IIpon3BOaUTH pacyeThl Ha ONPEEIECHUE KOMIIOHEHTOB CMECH;

o [IpousBoauTh pacuersl Ha onpeneseHrue GopMys COeTMHEHUN;

o PackpbiBaTh reHeTUYECKHE CBSI3U B OPraHUYECKON XHUMHH;

o Pemarp skciepuMeHTaNbHbBIC 3a1a4H 10 OPTAHUYECKON XUMUH;

o (CaMOCTOATENBHO CO3/1aBaTh aJrOPUTMbI PEIIEHUS 3a/1aY;

o OcymecTBIATh IEPEX0] OT OJHOTO KJIACCAa OPTaHNYECKUX BEIECTB K
APYroMy,

o Hcnonp3oBath o01Ire nmprueMsl padOThl ¢ TECTOBBIMH 3aJJaHUSIMHU PA3TUIHOMN
CJII0’KHOCTH, OPUEHTUPOBATHCS B MPOrPaMMHOM MaTepuajie, yMeTh YETKO
bopMyIHMpPOBaTH CBOU MBICIIH;

o Ilonb30oBaThbCs pa3aUYHBIMU TOCOOUSIMU, CITIPABOYHOM JIUTEPATYPOH,
M HTEpHET-HCTOYHUKAMH.

10 KJIACC

Beenenue. (2 yac)

Beeaenue. OOuiue TpeOoBaHUA K PEIISHUI0 XUMUYECKUX 3a1ad. Mcnons3oBanue
3HAHWM (PU3MKK U MAaTeMaTUKHU TP pelIeHuu 3aa4 no XumMuu. OcoO0eHHOCTH
pELIeHUs 3aa4 U COCTABJIEHUS] XMMUUYECKUX YPABHEHUM B OPTAHUYECKON XUMHUH.

Tema 1. Teopusi cTpoeHuUsI OPraHUYECKUX coeTuHeHNH. (4 yaca)

OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO cTpoeHus. CocTaBlIeHME TOMOJIOTOB,
HU30MEPOB, CTPYKTYPHBIX (JOpMYJI ITO HA3BaHUSAM BeliecTB. [I[pUHITUIIBI
MOCTPOEHUS HA3BAHUN OPraHUYECKHUX BEIIECTB

Tema 2. YriieBogopoanl. (22 4aca)

XMMHUYECKHE CBOMCTBA AJIKAHOB, AJIKCHOB, aJIKMHOB, aJIKaJIMEHOB, OCH30JI1a;
Ka4yECTBEHHBIC PEAKIIMH, U30MEPHUS, HOMEHKJIATYpa YriIeBOAOpoa0B. Mx
IIPUMEHEHHUE HA OCHOBE CBOMCTB. BhIUMCIIEHME KOJIMYECTBA U30MEPOB,
Haxo0XJIeHUE (hOPMYJI BEIIECTB IO U3BECTHBIM MAaCCOBBIM JIOJISIM HMJIH MTPOTYKTaM
cropanus. CocTaBj€HHE U PEIICHNE NTeHETUYECKUX I[ETIOUEK Pa3HbIX BUIOB.

Tema 3. Kucaopoacoaep:xamme opranndeckue coequHeHus. (12 yacon)

XUMHUYECKHUE CBOMCTBA, KAYECTBEHHBIE PEAKIIUU, UMEHHBIE PEAKIIMU CITUPTOB,
abJACTUIOB U KETOHOB, KApOOHOBBIX KUCIIOT, peH0JIOB. BiusiHue cTtpoeHus Ha
XAMHUYECKUE CBOMCTBA BEIIECTB. BhIUMCIIEHNE KOIMYECTBA U30MEPOB,



HaXO0XKIACHUC (I)OpMy.TI BCIICCTB IO U3BECTHBIM MACCOBLIM AOJISAM WKW MPOJAYKTaM
CropaHus:. CocraBiienue n PCUHICHUC TCHCTUYCCKHUX HCITOYCK PAa3HbIX BUOB.

Tema 4. Opranuyeckue BelecTBa KJIeTKH. (6 4acoB)

>KI/IpLI, YIIJICBOAbI, CIIOKHBIC 3(1)I/IpI)I, Oenku. Berunciienne KojnuecTBa HN30MCPOB,
HaXO0XICHHC (1)OpMy.TI BCHICCTB I10 U3BCCTHBIM MACCOBBIM HOJIAM HJIH IIPOAYKTAM
CTOpaHu:. CocraBieHue u PCHICHUC I'CHECTUYCCKUX ICIIOYCK PA3HBIX BUIOB.

Tema 5. A3oTcoaep:kaiiue opranndeckue coeqnHenus. (8 4acon)

AMI/IHBI, AMHHOKHUCIIOTEI, 6€J'IKI/I, HYKJICMHOBBIC KHUCJIOTHI. Pemenue 3aJa4 Ha
BBIBO/], q)OpMy.III)I BCIICCTBA. Pemenue reneTndeckux OCIIOYCK.

Tema 6. IToammepsl. (1 yac)

Bricokomoliekyisipable opranndeckue coequuenns. CocTaBlIeHUE peaKinuii
nojauMepu3anuu. Perenue 3aa4 no ypaBHEHUSIM XUMUUECKOM peakiuu JJist
MTOJIUMEPOB.

Tema 7. Pemienune 3KcriepMMeHTAAbHbBIX 32124 10 OPraHUYeCcKOi XUMMH.
(6 yacoB)

Pemienne skcriepuMeHTaNbHBIX 337a4 Ha PacliO3HABAHUE BEILIECTB B OPTaHUYECKON
xumuu. [IpoBenenre npakTuyeckon padboThl ¢ MPUMEHEHUEM 3HAHUI
KA4EeCTBEHHBIX PEAKLIUN B OPraHUYECKON XUMHUHU U METOZ0B KaU€CTBEHHOI'O
aHanusa.

Tema 8. Pemienue 3a1a4 noBbIIIEHHOM CJI05KHOCTH. (4 Yaca)

Pemrenne 3a1annii NOBBIIEHHOTO YPOBHS U3 MatepuasioB EquHoro
['ocynapctBenHoro Jx3ameHa. Pa3oop Haubosee CI0KHBIX BOIIPOCOB.
[ToBTOpEHME aNTOPUTMOB peIIEHUs 3a/1a4 (MOJTOTOBKA K 3a4YETY).

Hrorosoe 3ansTe (2 yaca)

HTorosbie 3a4eThI 10 IMOJYIrOausiM. Cocrapienue u 3alIrTa aBTOPCKUX 3aj1a4,
LCTIOYCK IMPCBpPAIICHUS.

Y4eOHO-TeMATHYECCKUHTLIAH

No HaumenoBanue Kon B Tomumncne
-BO
n/ pa3ziesioB U TEM [Tpaxtruec| DopmbIpaObOTHI
II qaco Kue
B
3aHATHUSA

1| Benenue. 2 - Jleknus ¢

DJIEMEHTAMU

MEKITPEIMETHBIX




CBA3€EU

TeopuacTpoeHUIOPraHUUYECKUXCOCANHE
HUAUN.

Pa36op TecToB u
3agad EI'O,
COCTaBJICHHE
aJIrOPUTMOB
penieHus.

YraeBonopoasl.

22

10

Paz0op TectoB u
3amad EI'D,
COCTaBJICHHE
aJTOPUTMOB
pelieHus,
pelieHue u
COCTaBJICHHE
TCHEeTUYECKUX
IeToYeK

KucnopoacoaepxkanmeopraHnaecKueco
CIMHCHUS.

12

Paz0op TectoB u
3agau EI'O,
COCTaBJICHHE
aJITOPUTMOB
pelnieHus,
pelieHue u
COCTaBJICHHE
TCHEeTUYECKUX
NI

OpFaHI/I‘ICCKI/IeBGH_[eCTBaKJ'IeTKI/I.

Pa36op TecToB u
3agad EI'D,
COCTaBJICHHE
aJITOPUTMOB
peIIeHus,
pEIIeHue u
COCTaBJICHHE
TCHETHYECKUX
IIETTOYCK

A30TCoIepKaleoPraHNueCKUECOEIUHE
HUSL.

Pa36op TecToB m
3amad EI'D,
COCTaBJICHHE
aJrOPUTMOB
penieHus,
pelieHue u
COCTaBJICHHE
TCHETUYECKUX
LIETIOYeK




7 | [Tomumepsl. 2 1 Pa3bop tectoB u
3amad EI'D,
COCTaBJICHHE
aJITOPUTMOB
pEIICHUS.

8 | Pemienne skciepUMeHTANIbHBIX 3a/1a4 0| 6 3 [IpakTrueckaspa
OpraHUYeCcKON XUMHUU oora.

O | Pemenne3agaunoBBIIIEHHONCIOKHOCTH. | 4 2 Pemenue 3amau
EI'Dnu
OJIMMITHATHBIX
3aJIaHUMN.

10| UtoroBeie3ausaTus. 2 - 3ayer.
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Xumus, 10 knace/ IN'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
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