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HNOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XuMuM Ha ypoBHE CpelHEro o01ero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUs (hefepaibHOW 00pa3oBaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoanusi (DOOIl COQO), npencrasinennsix B DdeneparbHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepannu, peaan3yrOIMX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, M OCHOBHBIX MOJNOXeHUN «CTpareruu pa3BUTHSA
Bocniutanusg B Poccuiickoit @Penepanun Ha nepuox g0 2025 roxma» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/JOB K pa3paboOTKe NpOorpaMMbl IO XHUMHHU, K OIpPEAENeHHI0 oO0IIei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTHUS O0YyYarOIIUXCs CPEACTBAMU yYEOHOro MpeaMeTa
«Xumust» nas 10-11 kimaccoB Ha ©6a30BOM YPOBHE COCTABMJIM KOHLIENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILEeJIeH, COAEp)KaHMs, pPe3ylbTaToB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMoO€ BBIIYCKHHKaMU  00Ieo0pa3oBaTeIbHON
OpraHW3alliM, SBISETCA HEOThEeMJIEMOHW YacThlo MX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAOIIMM 3TallOM pEealM3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHucTeMeé XMMHUYECKOTo oO0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TO3HAHUs 3aKOHOB INPHPOJIbl, (HOPMUPOBAHMS MHPOBO33PEHHs] M OOILEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OHKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00y4aroOIUXCs HA YPOBHE CPEAHErO
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEpKaHHE M MOCTPOCHHE
KOTOPOTO ONpeZAEieHbl B IpOrpaMMe MO XMMHUHU € Y4YETOM CHEeUU(PHUKU HAyKH XUMHH, €€
3HA4YCHHUs B TIO3HAHUH MPHUPOJIBI U B MATEPHAILHOM KU3HHU OOIIECTBA, & TAKXKE C YIETOM OOIIMX
Hesell ¥ NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEeIHero oOIIero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMHs KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 poJib B COBPEMEHHOM
IUBWIM3AIMHM, B CO3/1aHUM HOBOM 0a3bl MaTepualbHON KyJbTypbhl. OHa BHOCUT CBOM BKJaja B
(hopMHUpOBaHKE PALIMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IJaHHE L[EIOCTHOTO NPEeCTaBICHUS
00 OKpYXaroIeM MUpe Kak O €IMHCTBE MPHUPOJIBI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHU
Ha OCHOBE IIOHMMAaHMs BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUs B3aUMOCBS3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU IIPUMEHEHUS.

TecHo B3aumoneiicTBYss ¢ JpyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbI, HEOOXOAWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
AKHU3HU KaXJoro wieHa obmectBa. CoBpeMEeHHash XMMHUsl KaK HayKa CO3MJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOI'MI HaIpaBlieHa Ha PELICHHE TII0OaTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJ0BEUeCTBA — CBIPbEBOM, SHEPreTUYEeCKOM, NMIIEBOH, 3KOJOIMYECKOW O€e30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBMM ¢ 0OOLMMM LEASIMM M NPUHLMIAMH CpeAHEro oolmiero odpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi YpPOBEHb N3YUEHUS) OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOyYalOIIMXCs, HEOOXOAUMYIO UM JUis
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOIOJIKEHNs 00Pa30BaHMs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMHUA» U «OO1Ias U1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKAaHUS KOTOPBIX
SIBJISIIOTCS. OCHOBBI 0a30BOM HAayKM: CUCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMUH (C BKIIIOUCHHEM
3HaHUN M3 O0IIEeH XMMHH) U OpraHUYecKOor XuMuH. POpMHUpPOBAHWE JTAHHOW CHCTEMbI 3HAHHMA
OpyU HM3YYCHHUHU TMpeaMeTa OOECIeYMBAEeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.



CrtpykTypa conepxkanus KypcoB — «Opranndeckas xumusi» U «OO011as 1 Heopranuyeckas
XUMHS» chopMHpOBaHa B MpOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3yYEHUIO
ydyeOHOro Marepuaja M OOyCJIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHUI Ha
ONpENIEAEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYecKOW XHWMHHM BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKOM TEOPUH CTPOCHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABICHUI O CTPOECHUU BEIIECTB.
CseneHusi 00 M3y4yaeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB JO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce OopraHMuecKoil XWMHUU MOJTY4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs IEpBOHAYAIbHEIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKOWU PEAKIUH.

[Tox HOBBIM YIJIOM 3peHHUs B mpeaMere «XUMHUs» 0a30BOTO YPOBHSA pacCMaTpPHUBACTCS
U3YYECHHBII Ha YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHMsI TEOPETUUECKUM MaTepuanl u
(hakTOoNOrMUECKUe CBECHUS O BEIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4YecKasi XUMHUsD» O00yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAUEHUE TEPUOJUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOAOJOTHYECKHX MO3HUIIH,
riy0Xe TOHSATh MCTOPUYECKOe W3MEHEHHe (PYHKIMI 3TOro 3akoHa — OT 000O0Imaromei o
OOBSCHSIONIEH 1 TPOTHO3UPYIOLICH.

Envnas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nomnonHsercs B Kypcax 10 w11 KiaccoB 3neMeHTaMU  COJEpXKaHUS, HWMEIOIUMHU
KyJIbTYPOJIOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAaKTHUYECKON AESITeNbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHUS K IMpOIECcCy
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XHUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEeMaXx, CBSI3aHHBIX C XMUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ NI MOTIOTHCHMsSI 3HAHWUMN, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENBbCKUX 3adad. B menom coxaepxanue
y4eOHOro mpeaMera « XuMHUs» JTaHHOTO YPOBHS M3YUYEHHUsI OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb IPUPOJIHBIX SIBJICHUHN MyTEM HKCIIEPUMEHTA
U pEIICHUs TPOTHBOPEYHI MEXTy HOBBIMU (PaKTaMU W TEOPETUUECKUMHU TPEAOCHUTKAMU,
OCO3HaHHE POJIM XUMHUU B PELICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpobdiieM cOepeskeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHHs HOBBIX TEXHOJIOIMI U MaTepHasoB.

B mane pemeHus 3amad BOCHHUTAHMS, PA3BUTHS W COLHUAIM3AIMHU  OOYYaOIIUXCS
NPUHATHIE MPOTPaMMON IO XMMHH TOJIXOJbI K ONPEAENICHUIO COJEpKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX AEUCTBUN, UMEIOIINX
6a30Boe 3HAUCHHE [T PA3IMYHBIX BHJIOB JEATEILHOCTH: PEUICHUs MPOoOIeM, TOMCKa, aHAIN3a U
00paboTku wmH(pOpPMAIUU, HEOOXOMUMBIX IJIsi TPHOOPETEHUS ONbITa MPAKTUYECKOW U
UCCJIEIOBATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

B npakTtuke npenojiaBaHus XUMHHM Kak Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TNPU  ONPEACICHUU  COJACPIKATEIbHOU
XapaKTEPUCTUKUA LEeJIeH HM3y4YeHHs NpeIMeTa HaIlpaBJICHUEM IE€PBOCTENEHHOM 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKH Kak o0mactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOW [IEATEIbHOCTU 4YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKoHW MOAXOA K
ONPEJIETICHUIO LIEJICH N3YUYEHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo J1aHHOM TOYKE 3PEHHS TJIABHBIMHM LEISIMU HU3yUEHHUS TIpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:



(hopMUpOBaHHE CHUCTEMBbl XMMHUYECKHX 3HAHWN KaK Ba)KHEWIIEH COCTaBISIIONICH e€CTECTBEHHO-
HAayYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KIIFOYEBBIC MOHATHS, (pyHIaMEHTaILHBIC
3aKOHBI M TEOPHH XUMHH, OCBOCHHE S3bIKa HAYKH, yCBOCHHE W TIOHMMaHHE CYIIHOCTU
JOCTYIHBIX O0OOIICHWI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HWCTOpPHEH HX
Pa3BHUTHUA U CTAHOBIICHUS;

(¢hopMupoBaHHE M pa3BUTHE MPEACTABICHUA O HAyYHBIX METOJaX TIO3HAHHUS BEIIECTB U
XUMHUYECKHX peakUuid, HeOOXOIUMBIX NJsi NMPUOOPETeHUsS YMEHUH OpPHEHTUPOBATHCS B MHpE
BEIICCTB W XUMHYECKHX SIBJICHUN, HMEIOIIUX MECTO B TMPHPOJAE, B NPAKTHUECKOH U
ITOBCEAHEBHOM KHM3HU,

pa3BUTHE YMEHHM M CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONOJIEHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOTIOICHUEM TIPABHIT O€30MaCHOTO OOpAaIeHHS C BEIECTBAMHU.

Hapsiny ¢ atum, comepkarenbHas XapakTepUCTHKa LIeJel U 3a7ad U3y4YeHHs MpeaAMeTa B
nporpaMMe 1Mo XMMHUH YTOYHEHa ¥ CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cUCTeMe cpemHero obmero obOpaszoBaHus. CerogHss B MpenofaBaHWM XWMHH B OoJbIIeil
CTETICHH OTHAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHus OOydeHUs,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHMKA 0OIIe00pa30BaTeIbHOM  OpraHU3alllu,
BJIAJICIONIET0 He HAaOOpOM 3HaHM, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TMOJYYEHHs] 3HAHUN M MPUMEHEHUS UX B pealbHON KU3HU AJI pPelleHus
MPAKTUIECKUX 3a]1a4.

B cBa3u ¢ oTUM mpu uM3yyeHMM TMpeaMeTra «XHUMHs» JOMHUHHUpPYIOIIEee 3HayeHHe
MpUOOpPETAIOT TaKKe IENH U 33791, KaK:

ajanTauus oOydYaromMXCSi K  YCJIOBUSM JIUHAMUYHO  DPa3BUBAIOLIErocs MHDa,
(hopMUpOBaHHE WHTEIJICKTYallbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATUIO TPAMOTHBIX PpELUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopmupoBaHre y OOydYaOIIMXCA KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUH),
MMEIOIUX YHUBEPCATbHOE 3HAYCHHE I PA3IMYHBIX BUIOB JACATEIBHOCTU: PEUICHUS MpoliIeMm,
MOWCKa, aHaimu3a W 00padoTku WHGOpPMAIMU, HEOOXOIUMBIX JUIsi TMPUOOPETEHHUs OTbITa
NESATEIIbHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JUIS OICHKH C
MO3UINI KOJIOTHICCKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUICCKUX MPOIIECCOB
Ha OpPTraHW3M YeJIOBEKa U IPUPOIHYIO CPEy;

pa3BHUTHE MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMUU B
COOTBETCTBUH C KU3HCHHBIMH MTOTPEOHOCTSIMU, UCIIOJBL30BATh COBPEMEHHBIE HH()OPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl IOUCKA M aHalu3a y4eOHOM U Hay4IHO-TIOMYyIIpHON WH()OPMAIIUYA XUMHYECKOTO
COJICPIKAHUS;

(hopMupoBaHHE U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHSI,
HaO0JIIOIaTEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, TIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE y OOyYaOImMUXCcs YOSKIEHHOCTH B TYMaHHUCTHUYECKOH HaANpaBICHHOCTH
XUMHUHM, €€ BaXHOH pONM B  PEIIEHWH TJI00ANBHBIX  MPOOJEeM  palloOHAIBHOTO
MIPUPOJIOTIONB30BaAHNUS, TOMOTHCHHUS JHEPTeTUICCKUX PECYpCOB M COXPAHCHUS MPHUPOIHOTO
paBHOBECHSI, OCO3HAaHHS HEOOXOJUMOCTH OEpeKHOTO OTHOMICHUS K TPUPOJE MU CBOEMY
3JI0pPOBBIO, & TAK)KE NMPUOOPETEHUS OIBITA MCIIOJIB30BAHMS ITOTYICHHBIX 3HAHWH JUIS TPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3AHHBIX C XUMUYECKIUMH SIBICHUSIMU.

B ydeOHOM miane cpemHero oOmiero o0pa3zoBaHus MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON o01acTu «EcTeCTBEeHHO-HAYYHBIE MPEAMEThHD.

OO01ee 9uCIIO YacoB, OTBEAEHHBIX IS M3yYCHUS XUMHUHU, HA 0a30BOM ypPOBHE CPEIHETO
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 yaca (1 gac B Hegenio), B 11
kiacce — 34 gaca (1 gac B Henemio).



COAEP)KXAHUE OBYYEHUA 10 KJIACC

OPT'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4YeCKOM XUMHHU

[Ipenmer opraHM4YeCcKON XUMHUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYECHHUE B IOJYYEHUU
HOBBIX BEIIIECTB U MaTepuasoB. Teopus cTpOeHUs OpraHMuecKux coequHennii A. M. bytneposa,
e€ OCHOBHbIE MOJIOKEeHUA. CTpykTypHbIE (DOpPMYJBI OpPraHMYECKHUX BellecTB. ['omosorus,
U30MepHsd. XUMHUYeCKas CBSI3b B OPraHUYECKUX COCUHEHMSIX — OJMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o  kinaccudukanmuu  opraHmyeckux  BemectB.  HomeHnkmnatypa
OpPraHMYECKHUX COEIMHEHMH (CUcTeMaTHuecKas) M TpHUBHAJIbHBIC Ha3BaHWsS Ba)KHEHIIUX
IIPEACTABUTENEH KIIACCOB OPIaHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BEILECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U OMNHMCAHUE JEMOHCTPALMOHHBIX OMNBITOB IO
IPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjieHUE, OOyTIMBaHUE U TOPEHUE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKMH psia. MeTaH um 3TaH — mpocreiiiue
NpPEJCTaBUTENIN aJKaHOB: (PU3MUYECKHE U XHMHYECKHE CBOWCTBA (peakuuu 3aMeIleHUus I
TOpPEHMs ), HAX0X/IEHNUE B IPUPOJIE, OTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN pAl. DTHWIECH U NPONWIEH — IIPOCTENHIINE
NPEACTaBUTENIN AJKEHOB: (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (pEaKkIMW TUAPUPOBAHHMSA,
rajJlOreHUPOBAHUS, TUIPATAlluH, OKUCIEHHS U TIOJIMMEpHU3alluin ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmnOyraaueH-1,3: cTpoeHHE, BaKHEUITNE XUMHUYCCKHEC
cBOMcTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJNKHWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AUETHIeH —
NPOCTEHIINI NPeICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuy ruipupoBaHus, raJoreHUPOBaHUs, TUAPATALIMH, TOPEHUS ), TOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (QU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNUS M HUTPOBAHUS), MOIY4YEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuyecKkue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo68aHus), noaydenue u
npumenerue. TOKCMYHOCTH apeHOB. ['eHeTmdeckas CBsA3b MEXAYy  YIJIEBOAOPOJIAMH,
IIPUHAUIEKAIIMMHY K Pa3JIUYHBIM KJIACCaM.

[IpupoaHBIe UCTOYHHUKH YTIIEBOIOPONOB. IIpupoaHbIif Ta3 ¥ MOMyTHBIE HE(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHkKa, KpEeKUHT
(TepMHUECKU, KaTamuTHYECKuil), mupoiu3. [IpoaykTel nepepaboTku HE(PTH, UX MPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBII yroiib M POYKTHI €ro nepepadoTKu.

DKCrepUMEHTAJIbHbIE METOJIbl M3Y4YE€HMs BEUIECTB U MX MPEBpAIlECHUN: O3HAKOMIIEHHUE C
o0pa3laMu MJIacTMacc, KaydykoB U pe3uHbl, Koyutekuun «HedTts» u «Yroawy, MogenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJAHBIX, INPOBEACHUE IPAKTUYECKOW palbOoThI:
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

Pacuérnble 3amaumn.

Bbruncnenus mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYEeCTBa
UCXOJHOI'O BEIIECTBA WM MPOAYKTAa pPEaKLMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WJIM IPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprannyeckue coeiUHEeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOECHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (pEakUuu C aKTMBHBIMU METajlaMH, IaJIOT€HOBOJIOPOAAMM, FOPEHUE),
IpUMeHeHne. BogopoaHele CBsI3U MEXAy MOJIEKYJaMHU CIUPTOB. JlelicTBHE METAaHOJIA U dTaHOJIa
Ha OpraHU3M YeJIOBEKA.

MHOroaToMHbl€ CHUPTHl. OTWICHIVIMKOJIb M TINIMLEPUH: CTpOeHHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIETOYHBIMUA METAJNIaMHU, KAUECTBEHHAsI peaKliis Ha




MHOTOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riauuepuHa u
STWJICHIJIUKOJIS.

®eHoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOKCTBA. TOKCHMYHOCTD (heHoa
[Ipumenenue ¢peHomna.

Anpaeruapl U kemowusl. DopManbAETuj, aleTaIbJIETHJl: CTpPOEHUE, (QU3NYEeCKHe WU
XMMHUYECKHE CBOMCTBa (peakLMU OKHMCIEHHS W BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKIIMN),
MOJTyY€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elbHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kiacca KUCIIOT, peakius
stepudukanmu), mnonydeHne U mnpumMeHeHue. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MololIee IeHCTBUE.

Crnoxable dQHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupoB. buonorudeckas posib KUPOB.

VYTneBoasl: cocTaB, KIIaCCH(HUKAINS YTIEBOAOB (MOHO-, TU- U TIOJMcaxapuabl). [ mroko3a —
OPOCTEHIINKA MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYIbl, (pU3MUecKre U XUMHUYECKUe
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaoM Meau(ll), okucnenme amMmuadyHbIM PAcTBOPOM
okcuga cepeobpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, onosorunyeckas poib. ortocunTes. @pyKkTO3a KaK H30MEP TIIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie moauMepsl. CTpoeHHe Kpaxmana U IeJUTF0I03bI.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (IMIpoJu3, KAYeCTBEHHAsl peaKus C HOJ0M).

DKCrepUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M MX IPEBpAIlEHUIl: MpOBEICHHE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYyECTBEHHbBIE
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKWcCJIeHHe dTaHoia okcuaoMm wmenu(ll)), MHOroaTOMHBIX
crupToB (B3ammojencTBue riuiepuHa ¢ ruapokcuaom menu(ll)), ampaernnoB (oxucneHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmemu(Il), B3aumMopeicTBUE
Kpaxmajga C HWOJOM), MPOBEIACHUE MPaKTUYECKOW padOThI: CBOMCTBA pPacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnble 3aaumn.

Bolunicnienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJHOIO BEIIECTBA WM MPOAYKTAa pEaKlMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIHIH).

A3oTcozieprkale OpraHn4eckiue CoeMHEHN.

AMUHOKUCIOTEl Kak amQOTepHble OpraHudyeckue coeauHeHus. dusznueckue W
XMMHYECKHE CBOIICTBA aMHHOKHUCIOT (Ha NpuMepe INIMLKHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuabt.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi, BTOpUyHas U
TpeTUyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIPOJIHN3, JEHATYypalus,
Ka4eCTBEHHBIC PEaKINK Ha OEIKH.

DKcrepuMEeHTAlIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpeBpalleHHl: HaOIIoJeHUE U
ONMCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB INpH HArpeBaHWM, IIBETHBIC
peakiu O6eIKoB.

BbicokomoieKkyJIsipHbIe COeIMHEeHHUS

OcHOBHbBIC TIOHSITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUuU, CPEIHAs MOJeKylsgpHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJMMEPU3AIIs U MOJIUKOHICHCAIIHSL.

OKCepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3iamMu NpUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeameTHbIe CBS3H.



Peanuzanus MeXnpeIMeTHBIX CBsI3€d MPH M3y4YeHMH oprannyeckol xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHHA, Tak MU
HNOHSTUMN, SBJSIOUINXCS CUCTEMHBIMU JJIs1 OTJIEJIbHBIX NTPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOme ecTecTBEHHO-HAY4YHbIE TOHSATHS: SIBIEHHE, HAy4yHbIH (DakT, TUIOTE3a, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIaccupuKaluusa, TI[EepUOJUYHOCTh, HAONIO/IEHUEe, HU3MEpEHHeE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®usuka: MaTepusi, JHEpPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHWE BEIleCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUsI.

buonorus: kierka, opranusM, Ounocdepa, oOMeH BelIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OCIKH, yTIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadust: MuHepanbl, FOpHbIE TOPOJIbL, TOJE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHosorys: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAIILHOTO MUTaHMsI, MOIOIIIUE CPE/CTBA,
JIEKapCTBEHHBIE U KOCMETUUYECKHE MTPENAapaThl, MaTEPHAIIBl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMuyeckudl 3neMeHT. AToMm. Sapo aroma, H30TOIBL. JJEKTpOHHas 000JI0YKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-, d- anemeHTsl. Oco6eHHOCTH
pacnpeneneHys 3JIEKTPOHOB MO OpOUTaIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpOoHHast KOH(UTYpaLus aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuoguueckas cucrema xuMuueckux snemeHtoB [l U.
Menpeneesa. CBsA3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHntoB JI. Y. MeHnzeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHMS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOICTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTBIX U CI0XKHBIX BELIECTB
110 TpyIIaM U rnepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabl XHMMHYECKOH CBs3u (KOBaJeHTHas
HENOJsIpHAsl U TMOJspHas, MOHHAs, MeTauinyeckas). MexaHusmbl oOpa3oBaHMs KOBAJIEHTHOMU
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLEeNTOpHbI). Bogopoanas cBsa3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AaHUOHBI.

BemecTBa MOJEKYJIAPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJIIMYECKON PEIIETKY.

[TonsaTHe 0 nucnepcHsIX cucremax. MICTUHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas A0
BELIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coeuHenuil. HoMeHkmaTypa HeopraHMuecKuX BEIIeCTB
['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIECTB, IPUHAUICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XHMHUYECKHX peakluil B HEOPraHHMYECKOW W
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHUSI MACChI BEIECTB, 3aKOH COXPAaHEHUS U NPEBpaILECHUs
SHEPIUU IIPU XUMHUYECKUX PEAKIUAX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (hakTopoB. OOpaTHMblE PEAKIMH.
Xumuueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHUE XUMUYECKOI'O PaBHOBECHS.
[Tpunnun Jle larenbe.

Onextponutuyeckas aucconuanus. CuipHbIe M cinalble 3MeKTposuThl. Cpera BOJHBIX
pPacTBOPOB BEILECTB: KUCIAsl, HEUTpaJIbHAS, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEUIECTB M UX IPEBPALLEHUI: JEMOHCTpaLus
tabmun «llepuoanueckas cucrema xumudeckux smemeHToB JI. VM. MeHneneeBa», u3ydeHue



MoJieJIe KpPUCTAJUIMYECKUX pEIETOK, HaOMI0JeHHe M ONHMCAaHWE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioXKeHHE MEepOKCHAa BOAOPOJa B IMPHUCYTCTBUM KaTajln3aTopa,
olpeziefieHUue Cpe/ibl pacTBOPOB BEILECTB C MOMOUIbI0 YHHBEPCAIBHOTO MHIUKATOPA, peakluu
MOHHOTO OOMeEHa), MPOBEIEeHHUE MPAKTHUECKON paboThl «BrusHue pa3nuuyHbIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuértnrie 3amaun.

Pacuétbl 1o ypaBHEHUSAM XUMHYECKHUX PEAKIIUI, B TOM UHCJIE TEPMOXUMHUYECKHE PACUEThI,
pacy€Thl C UCIOJIB30BAHUEM MOHATHUS «MACCOBas 0JIS BEIIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxenune HemetramioB B Ilepuonuueckoid cuCTEME XUMHUYECKHX
anementoB JI. M. MenzaeneeBa M OCOOEHHOCTM CTpO€HHs aTOMOB. DHU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa u yraepomaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yTAepoaa U KPEMHHUA) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOAEPIKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHHUIA).

[IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX COEIMHEHUM.

Meramnsl. 1lonoxenue metaioB B llepruoanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. OOmue
¢usnveckne cBoiicTBa MeTa/uIoB. CIUTaBBl METaUIOB. DIIEKTPOXUMUYECKHU Psi HANPSHKCHUN
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATPHUM, Kalud, KaJdbI[Md, MarHuu,
ATIOMUHHM, IUHK, XPOM, KeJIe30, MEJIb) U KX COCTUHECHHIA.

O06mme cnocoObl MoTyYeHHst METaJUIOB. [IpiMeHeHe MeTallIoB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHs BEUIECTB U MX IMPEBPALICHUNA: H3yYEHUE
KOJUIeKIIMK «MeTasuibl U CIUIaBbl», 00pa3li0B HEMETAJIOB, PELLIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4
HAOMIO/ICHUE M OMHCAHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJEHCTBUE
THIPOKCHU/Ia aJIIOMMHHUS C pacTBOpaMH KHMCJIOT M LIeJIouel, KaueCTBEHHbIE PEaKIIMY Ha KaTHOHBI
METaJIOB).

Pacuérnble 3aaumn.

PacuéTpl macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponb xumuu B o0ecriedeHnH 3KOJIOTUYECKON, SHEPreTHUeCKON U MUILEBO O€30MacHOCTH,
pa3BUTUU MeAULMHBL. [IOHATHE O HAYYHBIX METOJaX NO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUH.

[IpencraBnenuss 00 0OMUX HAyYHBIX MPUHLUIAX [POMBIIJICHHOTO MOTyYeHUs
BAKHENIIMX BEILECTB.

YenoBek B MHUpE BEUIECTB W MaTEPHAIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPackKu, CTEKJIO, KEpaMHKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMuYeCKHe U MUHEpaIbHbIEe y100pEHUS.

XuMHUs U 3J0pOBbE 4YEJIOBEKA: IpPaBUja HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiia 6€30MacHOr0 UCIOIb30BaHUs MPEnapaToB OBITOBON XUMUU B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanu3zanust MeXNpeAMETHBIX CBA3EH MPH U3yYeHUH OOIIel 1 HEOpraHM4eCKOW XUMUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHATHH, SABJISIFOUIUXCS CUCTEMHBIMH JUJIL OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHIATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3
CHHTE3, Kiaccuukauusi, NEePUOAUYHOCTh, HAONIOJCHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SABIICHHE.



®dusnka: Marepus, SHEPTHsi, mMacca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3NUECKUE BETMYUHBI U €AUHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, MOJIE3HbIE NCKOMAEMbIE, TOTUIUBO, PECYPCHI.

Texuosorusi: XUMHYECKast MIPOMBIIIICHHOCTb, METaJUTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHasos., CEJIbCKOXO03SHCTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIIUICHHOCTh, (DapMalleBTUYECKasi MPOMBIIIICHHOCTh, TPOU3BOJICTBO KOCMETUYECKHX
IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHallOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA [TIPOIT'PAMMLBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIUIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
pOTrpaMM CpPEIHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOM Uil pa3pabdOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOrpaMM CpeHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA OIXO/.

B cootBeTCTBMM € CHUCTEMHO-AESTEIBHOCTHBIM INOAXOAOM B CTPYKTYpE JIHUYHOCTHBIX
pe3ysNbTaTOB OCBOEGHMS npeameTa «XHUMHs» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABIISAOIINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKONW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYUE MOTUBALUU K 00yUEHUIO;

LeJICHANpPaBI€HHOE Pa3BUTHE BHYTPEHHUX YOSKIEHMH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, MPUCYLIMMHU LEJOCTHOM CHUCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKON KYJIBTyphl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOUTb JKU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS IpenMera «XHUMHsD» JOCTUTAlOTCS B E€IUHCTBE
yu4eOHOMl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBHUM C€ T'yMAaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HJ€allaMd  POCCHUHCKOIO
IpaXkJJaHCKOro 0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU W MpPaBUIAMM IOBEIEHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00y4YarOLINXCS.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS NpEeaMeTa «XHUMUS» OTPAXKArT CHOPMHUPOBAHHOCTD
ONbITa MO3HABATENbHOM M MPAKTHUYECKOW JESITEeIbHOCTH OOydYaloUIMXcsi IO peaau3aluu
IPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM UUCIIE B YaCTH:

1) rpa:kaIaHCKOro BOCIMTAHUSA:

0CO3HAHMS 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TPaB U 00SI3aHHOCTEH, YBAKEHHS K
3aKOHY W NPaBOMOPSAKY;

IPEJCTaBICHUsS O COLHUAJIBHBIX HOpPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIBHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHNH yu4eOHbIX U M03HABaTEIbHbIX 3aJay, BHIIOJHEHUH XUMHUUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI IpYruX
IPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NeATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY M HAYyYHOMY HAcCJIEJUI0 OTEYECTBEHHOU
XUMUY;

YBaKEHHUsI K IIpoLeccy TBOpYECTBA B OO0JIACTM TEOPUM M IMPAKTHUUYECKOTO NPUMEHEHHUs
XMMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIroAeHUi,
KPOINOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSTHHOTO TPy/Ja YYEHBIX U ITPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHH M IOCIEAYIOIIEM AaHAJIU3e
UH(POPMALIUY O TIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM 0TEUECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;



CIIOCOOHOCTH OIIEHMBAaTh CHUTYyallud, CBS3aHHbIE C XHUMUYECKUMH SBIICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHUE M IOCTYIKH CBOMX TOBAPHUIIEH C MO3MLMH
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUs LIEHHOCTEH 3/10pOBOr0 M Oe3omacHoro obOpasza >KU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIOZICHHS TIPaBWJI OE30MACHOTO OOpAIEHUS C BEHIECTBAMH B OBITY, IMOBCEIHEBHOU
YKU3HU U B TPYIOBOM JIEATEIHHOCTH;

NOHMMAaHUS LEHHOCTH NPaBWJI HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS IOCITIEICTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BoCIuTaAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATENbCKONW JESTENbHOCTH,
0OLIECTBEHHO NOJIE3HO, TBOPUECKOM U IPYrHX BUJAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B pEIICHWH MPAKTUYECKUX 3aJad COIHAIBHOM
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXCHUS K TPY]Ly, JIOISIM Tpyia U pe3yibTaTaM TPYIOBOH AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyiueit npodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMY€eCKOT0 BOCITUTAHUS

9KOJIOTHYECKHU II€TIECO00Pa3HOTO OTHOIIEHHS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MOHUMAaHHUS IJI00AJLHOTO XapaKkTepa 3KOJIOTMYECKUX Ipo0JieM, BIUSHHUS 3KOHOMUYECKHX
MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbI;

OCO3HaHHUSI HEOOXOAUMOCTH HMCIIOIb30BAHMS JOCTHKEHUN XUMUHU Ul PELIEHUS BOIIPOCOB
paIoOHAIBHOTO TPUPOIOTOIB30BAHUS;

AKTUBHOTO HENPHUATHS JEHUCTBUI, MPUHOCAIIMX BpPEJ OKpY’Kalolled NMPUPOIHON cpere,
yMEHHsI TPOTHO3UPOBATh HEOIAroNpUsTHBIE SKOJIOTMYECKHUE TMOCIEIACTBUS MpPeanpUHUMAEMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HAJIUYUS Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTUYECKOW KyJIbTYpbl, OIBITA
JESATEIIbBHOCTH  3KOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
M03HABaTEJIbHOM, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
INPOTUBOCTOSITH UJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOM MPAKTUKU;

NMOHMMAaHUS CHEIU(PUKA XUMUU KaK HAayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU LIETIOCTHOTO MPEACTABICHUS 00 OKpYkKaroIeM
MHUpE KaK O €AMHCTBE IPHUPOJbI U YEJIOBEKa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpoodiieM COXpaHEeHUs MTPUPOJTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH JJII COBPEMECHHOW IWBUIM3AIUU: B €
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHOM POJIM B CO3/IaHMU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpPbl, PELIEHUH IJI00AIBHBIX IPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUUECKOM, MUILEBOI U SKOJIOrHUECKON 0€30MacCHOCTH, B PAa3BUTUU MEIUIIUHBL,



00eCIeYeHUH YCIOBHIA YCIIENTHOTO TPYAa U IKOJIOTHYSCKH KOM(POPTHOM KH3HU KKIOTO WICHA
o0111eCcTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMaHHS CYIIHOCTH METOJOB TIO3HAHWSI,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS s
aHaJM3a W OOBSICHEHUsS SBJICHHUHA OKPY)KAIOIIET0 MHUpPAa M MPOUCXOISAIIMX B HEM HM3MCHCHHIA,
yMEHHsI IeJlaTh 000CHOBaHHBIE 3aKIIIOUEHHUSI HA OCHOBE HaYyYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C TICIIBIO TTOJTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JIJIS PEIIeHUsS TpoOiieM
B PEATbHBIX )KH3HCHHBIX CUTYAIHSIX;

MHTepeca K MO3HAHUIO M UCCIIeI0BATENbCKON eI TENIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETNpPEpPhIBHOMY OOpa30BaHHWIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUU B COOTBETCTBUU C IKHU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TPy/Aa B pa3INuHbIX chepax mpodecCHOHATBHON AesITeNbHOCTH
METAINIPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIe pPe3yibTaThl OCBOCHHS yYeOHOro mpenMera «XUMHUS» Ha YpPOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAOT:

3HAYUMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHHUS OOYUAIOIIMXCS MEXIUCIUILTMHAPHBIC
(MexIpeIMeTHBIE) 00IIIeHaYYHbIEC TOHSTHS, OTPAXKAIOIIHNE LIEJTOCTHOCTh HAYYHOUM KapTUHBI MHpa
U crieruuKy METOJIOB TIO3HAHWSI, HCIIOJIb3yEeMbBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, sIBJICHHUE, MPOLECC, CUCTeMa, Hay4YHbId (DaKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUsl, UCCIIeIOBAHNE, HAOII0ICHNE, U3MEPEHUE, IKCTIEPUMEHT U JPYTHUE);

YHUBEpCaIbHBIC y4eOHbIe IEeNCTBUA (mo3HaBaTeIbHEIE, KOMMYHHKATHUBHBIE,
peryisiTHBHBIC), oOecreuuBarone QGopMuUpoBaHUe (QYHKIIMOHATBHOW TPAaMOTHOCTH H
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloIMXCS  HMCIOJb30BaTh ~ OCBOEHHBIE  MEXIUCIUIIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpCaJbHbIC Y4YeOHBIC JEHCTBHS B IIO3HABATCIIBHOW U
COLIMAJIBHON MTPAKTHKE.

MeranpeamMeTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMH y4YeOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JI€HCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU eHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITEIBHO (OPMYJIMPOBATh W aKTyaJIU3UPOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIEIATh IENN JeATeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUH HMX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAThl ACATEIHLHOCTH C MMOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIB30BaTh TPH OCBOCHWW 3HAHWK NMPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJACITH
XapakTepHbIe TMPU3HAKKM TIOHATHUH M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOITUE TIOHITHS JIs1 OOBSICHEHUS OTNIEIbHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHWMSI U KPUTEPHUH IS KIIACCU(DUKAIIUY BEIIECCTB K XUMHUYECKHUX PEaKIIHIA;

yCTaHABIWBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTYy U3YYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS] B PACCMATPUBACMBIX SIBICHUAX, (DOPMYyIHpPOBATH
BBIBOJIbI U 3aKIIFOYCHHUS,

MPUMEHSATh B MPOIECCE MO3HAHMS, UCIIOIB3YEMbIC B XMMHH CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIEJIH, TPE0OPa30BBIBATH MOJICIBHBIC TIPECTABICHUS — XUMUYECKHUI 3HAK (CHMBOJ) SJICMEHTA,
XuMu4eckass (popmysa, ypaBHEHHE XHMHUYECKOM pEaKUUM — TP PEIICHUH Yy4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BAaHHBIE MOJCIIbHBIC MPECTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIICCTB U XUMHUYECKUX PEaAKITUH.

2) 0a3oBbIe HUCCIeA0BaTENIbCKUE eiiCTBUS:



BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMynaMpoBaTh IENM M 3aJaud  MCCJIEIOBAHMSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(POPMYJIMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 POPMHUPOBAHHUS TUIIOTE3BI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXK/ICHUI;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUTAHUPOBAHUS ¥ TIPOBEICHHS YYCHHYECKHX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJAaTh 3a XOJIOM IPOLECCa, CaMOCTOSATEIBHO
IPOTHO3MPOBATh €ro pe3yibTar, (GopMyrupoBaTh OO0OOIIEHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAaHHOM
pabore;

NpUOOpEeTaTh OMNBIT YYCHWYECKOW HCCIEeNOBATENLCKOW W TPOEKTHOH AeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB DPEUICHHUS
NPaKTHYECKHX 33]1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHMS.

3) padoTa ¢ unopmaumeii:

OPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HWH(popManuu (Hay4HO-TIOMYJIIpHAS
JUTEpaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBOYHBIE TocoOus, pecypcel HMHTepHera),
aHAJIM3UPOBaTh WH(POPMAIMIO pPA3JMYHBIX BHJIOB W (OPM MPEACTaBICHHS, KPHUTHUYECKH
OLIEHUBAThH €€ TOCTOBEPHOCTh 1 HEMPOTHBOPEUYNBOCTH;

(GopMyIUpoOBaTh 3ampoChl M MPUMEHATh pa3IMYHBIE METOIbl NPH IOUCKE M OTOOpe
UH(POpPMALIUU, HEOOXOAMMOM IS BHITIOJIHEHHS YI€OHBIX 33a/a4 ONPEIEIEHHOTO THIIA;

pUOOPETaTh OINBIT MCIIOJIb30BaHHUS MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHMAaIbHYI0 (hOpMy HpeacTaBiIeHUss MHPOpMauu (CXEMBI,
rpad UKy, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONb30BAaTh HAYYHBIH $3bIK B KAdyecTBE CpEACTBA NpU padoTe ¢ XUMHUECKON
UHpOpPMaLUEH: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYEeCKHe M MaTeMaTHYeCKUE) 3HAKU U
CHMBOJIBI, POpMyJIBI, a00peBUATYpBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBJj1ajeHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JAeiiCTBHSIMH:

3aaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOU TeMbl B XO/1€ AMAJIOTra W/WINA AUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYITHUPOBATH CBOM IPEJIOKECHUS OTHOCHTEIHFHO  BBITOTHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNIATh C MpE3eHTallell pe3ysbTaToOB IO3HABATEIFHON AEATENLHOCTH, MOIYyYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHHH XHUMHYECKOTO
IKCTIEPUMEHTA, TPAKTUYECKOW pPabOTBHl 1O HCCIECAOBAaHHUIO CBOWCTB H3yYaeMbIX BEIECTB,
peanu3anuu y4eOHOro TMpoekTa W (HOpMYyITUpPOBATh BBIBOJABI 1O pe3yJbTaTaM MPOBEAEHHBIX
YICCIIEJOBAaHHU IyTEM COTIIACOBAHUS MMO3HUIUI B X0/1€ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OgiiajieHne YHUBEPCATbHBIMH PeryJsiTUBHbIMU /1€ CTBUSIMM:

CaMOCTOSATENIFHO IIIAHUPOBATh W OCYILECTBISITH CBOIO MO3HABATEIBHYIO JAEATEIHHOCTS,
ompenenss e€ Ienu W 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeagaraeMblii aJrOpUTM JCHCTBUH NPHU BBHIMOJHEHUN yYEOHBIX M HCCIIEIOBATENBLCKUX 3ajad,
BBIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHUs ¢ YIETOM MOIYYEHUSI HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIHIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEW JIEATEIBHOCTH Ha OCHOBE CaMOAHAIMW3a U
CaMOOIICHKH.

INNPEAMETHBIE PE3YJ/IbTATbBI

10 KJIACC
[IpenmeTrHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:
Cc(OPMHUPOBAHHOCTb MPEJACTaBIECHUI O XMMHUYECKOM COCTaBJIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XMMHUH B TO3HAHUM SIBJICHUN MPHPOJIbI, B (HOPMUPOBAHUU



MBILUIEHUST U KYJBTYpPbl JIMYHOCTH, €€ (YHKUIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pelIeHns NPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U ITPUPOJHOM Cpele;

BIAJCHUE CHUCTEMOM XUMHYECKMX 3HAHUN, KOTOpas BKIKYACT: OCHOBOIIOJIATrarolIue
HNOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, IEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTypHass ¢dopmyna (pa3BépHyTas W
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHbIE O00BEM, YIVIEPOJHBIH  CKeJeT,
(yHKIMOHANbHAST TpyIIa, pajuKajl, MU30MEpHs, HW30Mephbl, TOMOJOTHYECKUN psJ, TOMOJOIH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIINE COCAVNHEHUS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKallhMe B OCHOBE NOHUMAaHUs
IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTUUYECKHE CBEJCHHS O CBOICTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM MCIOIB30BaHUHU BAXKHEUIIIUX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOH JESATENbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepHbIC MPU3HAKH MOHSATHI, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIINE ITOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MpEBPAICHUI OPraHUYECKUX COCUHEHUN;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (HOpMYIT OpraHHYECKHUX BEIEeCTB
Y YPaBHEHHUH XMMMYECKUX PEAKLUN, U3rOTABINBATh MOJACIIA MOJIEKYJl OPTaHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIJIEHKHOCTh U3yUEHHBIX OPraHUYEeCKUX
BEUIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEIeNIEHHOMY KIacCy/Tpylie COeAMHEHUN
(YyrzieBomopoJipl, KHUCJIOpPOA M  a30TCOJAEpIKAIlMe€ COEAUHEHMS, BBICOKOMOJEKYJISPHBIE
COeIMHEHMs), JaBaTh MM Ha3BaHHUs mo cuctemarudeckoil Homenkiatype (IUPAC), a takxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IPOIMJIEH,
aleTUJICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, (opMaibAeTui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIIOK03a, PPyKTO3a,
Kpaxmal, eJUTI0JI03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOH CBS3M B OPraHUYECKHX
COeIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BetiectB A. M. bytiepoBa 1ist 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, MPOMNWJICH, aneTwieH, OytamueH-1,3, MmetunOyranueHn-1,3, OeH3o0,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTallbICTHI, MypaBbUHAS U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXKIY HUMH YPaBHEHUSMM COOTBETCTBYIOIIMX XUMUYECKHX PEaKLHUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHUKH YTIIEBOJAOPOJHOTO CHIPBS
(HedTb, TPUPOIHBIA Ta3, yroiib), CHOCOOBI MX MEepepadOTKH U MPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEepadOTKHU;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH IO HM3BECTHBIM
Mmacce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM NMPOTYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CHCTEMOU 3HAaHUK 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCHOJB3YEMbIX B XHMHUHM IPHU M3YYCHUM BELIECTB M XHMHYECKUX SIBJICHUU
(HabmofieHne, W3MEpEeHUe, OHKCIEPUMEHT, MOJCIUPOBaHMUE), HCIOIb30BaTh CHUCTEMHBIC



XMMHYECKHUE 3HAHUS ISl TIPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHUsIX, CBA3aHHbBIX
C BEILIECTBAMU U UX IPUMEHECHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COONIIOAATH MpaBUJia MOJIb30BAHMUS XUMHUYECKON MOCYAONU U
1a00paTOpHBIM 000pYyI0BaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh W BBINOJHATh XHUMHUYECKUNA HKCIEPHUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIIECTB MPH HArPEBaHUU, MOJYYEHUE STUJICHA U M3YyYECHHE €Tr0
CBOICTB, KaueCTBEHHbIC PpEAKIIMH OpPraHMYECKHX BEIIECTB, JCHaTypalus OeTKoB TMpu
HarpeBaHUM, I[BETHHIE PEaKlUu OEJTKOB) B COOTBETCTBHM C MPaBUJIAMHU TEXHUKU 0€30MaCHOCTH
npu OOpallleHUuH C BEIIeCTBAMHU U JIa0OpATOPHBIM O0OPYIOBAHUEM, MPEICTABIATh PE3yIbTaThI
XUMUYECKOTO JKCIIEpUMEHTa B (OpMe 3amucy YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN H
(hopMynHupOBaTh BHIBOJIBI HA OCHOBE STUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aAHATU3UPOBATH XMMHYECKYI0 HH(GOpPMAIIHIO,
MOJTy4yaeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHopmaiu, UHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOAATh TpaBWJIa DSKOJOTHYECKH IIeTIECO00pa3HOTO
MOBEECHUs B OBITY M TPYAOBOM [EATEIBHOCTH B LENSIX COXPAHEHHS CBOErO 3/I0POBb U
OKPYKaIoIIe MPUPOJHON CpPEebl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
ONpeNeNEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszatens [IJIK, nmoscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS M TMPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YEJIOBEKa;

JUIsT 00YyYaroIMXCs C OIPAHHMYCHHBIMHA BO3MOXHOCTSIMU 37I0POBbS: YMEHHE IPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL CIIENBIX M CJIa0OBUAAIIMX OOYy4arolUXcs: YMEHHUE MCIONb30BaTh pebedHO-
TOUEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu xumuyeckux Gopmy.

11 KJIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUS Kypca «O01as 1 HeopraHuueckasi XUMHs OTPaKaroT

c(hOpMUPOBAHHOCTh TIPEJCTABIICHUA: O XHMHYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHHA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS W KyJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHHusT TPAKTUYECKUX 3a7ad W JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpeie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINE
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpPOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JIJIEKTPOOTPHIIATEIHLHOCTh, CTEICHb
OKHCJICHUSI, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, MeETajuIMdeckas, BOIOPOIHAs),
KpUCTaJUIMUecKasi  peméTka, THIBI XUMHUYECKHUX  PEaklHil, pacTBOpP, AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAS ITUCCOIMAINS, OKHCIHMTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOM  peaklMH, XHUMHYECKO€ pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON aucconuanuu, nepuoauueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHCHHS W TMPEBPAIICHUS DHEPTrUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHH, MHPOBO33PCHUECKHE 3HAHMS,
JeXallue B OCHOBE IMOHUMAHUA NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTMUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH M O€30MaCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIICCTB B OBITY M MPAKTUICCKON JEATSIILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBISBIIATH XapaKTEpPHbIC NMPU3HAKK MOHATUH, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMMCAHUM HEOPTraHUYECKHX
BEIIIECTB U WX MPEBPAIICHUIA;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJIH30BAaTh XUMHUYECKYIO CUMBOJIMKY IS COCTABIICHUS
(hopMysT BEHIECTB W YPAaBHCHHH XHWMHUYECKHX PEaKIHUHA, CHUCTEMAaTHYECKYH) HOMEHKIATYpPY
(IUPAC) u TpuBHallbHblE Ha3BaHUSA OTHEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,



YIJIEKUCIIBIA Ta3, aMMHUaK, raiméHasi W3BECTb, HETAlIEHas HM3BECTh, IUTHEBAs COJA, INUPUT H
JpyTrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHUSX PA3IUYHOIO COCTaBa, BUJl XMMHUYECKOH CBSI3M (KOBaJCHTHAs, NOHHAS,
MeTaJIJINYecKasi, BOJIOPO/AHAs) B COCAUHEHUSX, TUI KPUCTAINIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHAasi, MOJIEKYJspHas, MOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeIeNIEHHOMY KJIACCY/TpyIIIe COSTUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAIUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(hOpMUPOBAHHOCTh YMEHUM paCKpbIBaTh CMBICH mepuoaudeckoro 3akona J[. .
MengeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYI0 U
POTHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuoaos [leprnoauueckoii cucteMbl XuMuueckux 3nemeHToB /1. U.
MenzeneeBa, HUCHONB3Ys MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpPOHUTANNY, «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHMI 10 nepuoAam u rpynnam llepuoaudeckoit cucremsl Xumuueckux snemeHTon /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3jIU4HBIX KJIACCOB, IOATBEPXkKIATh CYLIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIeCTBAMU C I[IOMOIIBK YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINAN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3InYHBIM
NpU3HAaKaM (YUCITy W COCTaBy pEarupyrolMx BEIIeCTB, TEIUIOBOMY d((deKTy peaxium,
U3MEHEHUIO CTENICHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKIH, YIaCTHUIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS peakUUi pa3IU4HbIX THUIIOB, IOJHbIE
U COKpaIlEHHbIE YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, YUMTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peaKkuu UAyT A0 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUH, TMOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HAaBAThb OIBITHBIM IIyTEM HOHBI,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii ToCpPeICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKkIH OT
pa3IUYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO DPAaBHOBECHS B 3aBUCUMOCTU OT
BHelHero Bo3aeiicTBus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHYECKHE TMPOIIECCHI, JEKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
IpeICcTaBiICHU 00 OOIIMX HAYYHBIX MPHUHIMIAX M SKOJOTHYECKUX MpoOiIeMax XUMHUYECKOTo
IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCICHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi [0 BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLICHWI Ta30B NPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIJIOBOTO 3 ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACChI BEILIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPTUH;

c(hOpPMUPOBAHHOCTh YMECHHI COOJIFO/IATh MpaBUjia MOJB30BAHUS XUMUYCCKOW TOCYI0N U
1ab0opaTopHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia oOpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUNA HKCIEPUMEHT
(pa3nokeHue IEepoKcHJIa BOAOpPOJAa B MPHUCYTCTBUM KarTajiu3aTopa, OIPEAEICHUE Cpeibl



PAaCTBOPOB BCIICCTB C MOMOIIBIO YHUBEPCAIIBHOTO HHAWKATOPA, BIUAHUC Pa3JINIHBIX q)aKTOpOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMM HMOHHOro OOMEeHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad no TtemMam «Meramasl» U «Hemeramnasl») B COOTBETCTBMM C NpPaBWIAMU TEXHHUKH
0€30MMacHOCTH NMpHU 00palleHNH ¢ BEIIECTBAMU U J1a0OpaTOPHBIM 000pYI0BaHUEM, NPEACTABIATh
pe3yabTaThl XUMHUYECKOTO 3KCIepUMEHTa B (hopMe 3allUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO0 HH(POPMALHIO,
MOJTy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CPEICTBAa MacCOBOI KOMMYHUKaLUU, IHTepHET U Jpyrux)

Cc(OPMUPOBAHHOCTh YMEHHMH COONIIOAATh NpaBUJIa DKOJOTMYECKH MeNeco00pa3HOro
IIOBECACHHUA B 6I)ITy n TPYZ[OBOI\/JI ACATCIIBHOCTH B MECIAX COXpPAaHCHUA CBOCTO 3J0POBBA H
OKpY>Karollel MPUPOIHON Cpe/Ibl, OCO3HABATh ONACHOCTh BO3/CHCTBUS HA JKHBBIC OPTaHH3MEI
OTpeNIeIEHHBIX BEIIECTB, TOHUMAsT cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax CrocoObl
YMEHBILICHHUS ¥ IPEAOTBPAILECHHS MX BPEIHOTO BO3CHCTBHS HAa OPraHU3M YelIOBEKa;

JJIsL O6y‘IaIOHII/IXC$I C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHUC NPUMCHATH
3HaHHA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHMS BEIIECTB M XUMUUECKHX SIBIICHUH;

IUIL CIEeNbIX W CIa0OBHIAIIMX OOYYaIOUIIMXCS: YMEHHE MCHOIb30BaTh peibedHo-
TOYEYHYIO cucTeMy obOo3HaueHuii JI. bpaitns s 3anucn xumudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJACC
KoanuecTBo yacoB

Ne ni/m HaumeHoBaHue pa3esioB U TeM NPOrPaMMBbI KonTtposabHbie IIpakTuyeckue

Beero padoThI padoTsl
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHUYEeCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHU4YeCKUX coeuHeHnil A. M. 3
Bbytneposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YIIEeBOAOPOIBI — AJTKAHBI 2
29 HenpenenbpHbie yriieBoaopOIbl: alKEHBI, 6 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
24 [IpupoaHble HICTOYHUKH YTIIEBOJOPOIOB U 3 1
uXx nepepadoTka
Htoro no pasneny 13
Paznen 3. Kuciiopoacoaep:xkanue oprannieckue coeIuHeHUs
3.1 Cnuptel. ®enon 3
39 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3(hupbl
33 VYrieBo bl 3 1
Wroro no pazneny 13
Pa3nea 4. AzoTcoaepskanue opraHu4ecKue coeJuHeHHs
4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paznesa 5. BoicokoMoJieKyJIsIDHBIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Uroro no pazaeny 2

OBIIEE KOJMYECTBO YACOB 11O ITIPOTPAMME 34 2 2

DyleKTpOoHHbIE (LM (]POBbIE)
o0pa3oBaTe/bHbIE pecypchl



11 KJIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne n/n MPOrpamMMbl b Bcero E;;:TI::HLHLR E&zz)nii?qemne f)ﬁp(ill)fil:)BaTeJ)Ibele
pecypcsbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crtpoenue atoMoB. Ilepuonnueckuit 3aK0H 1
1.1 [Iepronnueckas cucTeMa XUMUYECKUX 3
anemenToB 1. . MenaeneeBa
12 CrpoeHnue BeniectBa. MHOr0ooOpasue 4
BEILIECTB
1.3 XUMUYECKUE PEaKIuu 6 1 1
Uroro no pazaeny 13
Paznen 2. Heoprannueckast Xumusi
2.1 Mertaubl 6 1
2.2 Hemeramisbl 9 1 1
73 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX )
BEILIECTB
Uroro no pazaeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroro no pazaeny 4

OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 3



MyHununanbHoe 0I01KeTHOe 001e00pa3oBaTeIbHOE YUpeKIeHUe
«Jloporomanckas cpeansisi 001eo0pa3oBaTe/ibHAs K02
I'paiiBoponckoro paiiona besaropoackoii odiacTu
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KanengapHo-reMaTu4eckoe mJaHUPOBaHHE

Kiacc 10
Yuurens Kpenesa JLA.

Mo XUMHH

KonmuecTBo yacoB 1mo yueOHOMY IJIaHY:
Bcero 34 ygaca; B Henenro 1 yac.

[11aHOBBIX KOHTPOIBHBIX padoT — 3

[TnanoBbIX 1a00paTOPHBIX pabOT — 2

[InanupoBaHue cocTaBieHO Ha OcHOBE Pabouelt mporpaMmsbl 0 XUMUHU

YyeOHUK:

» Xumus 10 kmace/ O.C. Tabpuensia, U.I'. Octpoymos, C.A. CnankoB., AKIHOHEPHOE
obmectBo «M3narenscTBo «IIpocBenienney, 2024 r.



KajieHaapHo — TeMaTn4ecKoe IJIAHHPOBAHME

10 kaacc

HaumenoBanue pasnena u Tem

KommnuectBo
JacoB

Jarta

IJIaH

dakT

Wuctpykrax mo 1/6. IIpeamer
OpraHUYeCcKON XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

05.09

Bxonnoii kouTpoJib . Teopus ctpoeHus
OpraHMYECKUX cOeAUHEHUN A. M.
ByTtnepoBa, €€ OCHOBHBIE MMOJIOKEHHUSI

12.09

[IpencraBnenue o knaccuukanuu
OpPTaHMYECKUX BEILECTB.
Homenknarypa (cucremaruueckas) u
TpPUBHAJIbHBIE Ha3BaHUS OPraHUYECKUX
BELIECTB

19.09

AJTKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM psAJT

26.09

MeraH u 3TaH — npocTenIre
MPEJCTABUTEIN AJTKAHOB

03.10

AJNKEHBI: COCTaB U CTPOCHHC, CBOMCTBA

10.10

OTWJIEH U MPOMUIIEH — MPOCTEUIINE
npcACTaBUTC/IN AJIKCHOB

17.10

[TpakTrueckas padota Ne 1.
«[TonyyeHue FTUICHA U U3YYCHUE €TO
CBOMCTB»

24.10

Ankanuensl. bytaauen-1,3 u
MeTunoyrtaaueH-1,3. [lomydenne
CHHTETUYECKOT0 KayuyyKa U PE3UHBI

08.11

10

AJKHMHEBL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKHM PS/I.
AleTUIeH — MPOCTEUIIHI
MPEJICTABUTENH AIKUHOB

15.11

11

Beruucnenus no ypaBHeHHIO
XUMHUYECKOU PEaKLUn

22.11

12

ApeHsbl: 6€H301 U TOTYOII.
TOKCUYHOCTH apEHOB

29.11

13

I'enernueckas cBsI3b YTJIeBOAOPOAOB,
IprUHaJIC)KAIIUX K PA3JIMYHBIM
KJ1acCaM

06.12

14

IIpoMekyTOUHOE TECTUPOBAHME.

13.12

15

[IpupoHbIE UICTOYHUKHU
YTIEBOIOPOAOB: IPUPOIHBIN ra3 u
Oy THBIE HE(TSIHbIE ra3bl.

20.12

16

[TpuponHbIe HCTOYHUKH
yTJIEBOAOPOAOB: HE(TH M MPOAYKTHI
e€ mepepaboTKH.

27.12




17

IToBTOpHBIN HHCTPYKTaX 110 Th.
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJI. BogopoaHas cBsA3b

09.01

18

MHOroaroMHbl€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLIEPUH.

16.01

19

DEHOJI: CTPOEHUE MOJIEKYJIbI,
(u3nueckre U XUMUYECKUE CBOMCTBA,
IpUMEHEHNE.

23.01

20

Anpaerupl: GopMaIbACTHI U
aneTanbaerun. AeTod

30.01

21

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHasi

30.01

22

[TpakTrueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBIY.

06.02

23

CreapuHOBas U OJICMHOBAsI KUCIIOTHI,
KaK MPEICTABUTEIN BBICIITHX
KapOOHOBBIX KHCIIOT

13.02

24

MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOJOIIee JeHCTBHE.

20.02.

25

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCHOT. ['uaponus
CJIO’KHBIX 3(hUpOB

27.02

26

JKupbl: THIPOIN3, IPUMEHEHHE,
OmoJIoruYecKas poiib )KHPOB.

06.03

27

VYraeBoasl: cocTas, KilacCU(UKanus.
Baxuneiue npeacTaBuTeNu:
IJII0K033, PPYKTO3a, caxaposa

13.03

28

Kpaxman u nemnonosa kak
IIPUPOIHBIE ITOJIMMEPBI.

20.03

29

KonTponpHas padora mo pazaeny
«Kucnopoaconepkariue
OpPraHUYeCKHUE COCAMHEHUSY.

27.03

30

AMWHBI: METHJIAMHWH W aHWJINH

11.04

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHMYECKHUE COCTUHEHUS, UX
ononornyeckoe 3Hauenue. Ilenruanl

18.04

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

25.04

33

Hrorosoe tectupoBaHue 3a Kypc
OPraHN4YeCcKOr XUMHH.

15.05

34

OCHOBHBIE METO/IbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI.
[LimacTmacchl, KaydyyKH, BOJIOKHA.

22.05

Hroro: 34y.
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Kaneﬂnapno-TeMaanecxoe NJIAaHUPOBAHHUEC

Knacc 11
Yuaurens Kpenena JILA.

XUMUH

KonunyecTBo yacoB 1o yueOHOMY IIJIaHy:
Bcero 34 gaca; B Henmento 1 gac.

[TmaHOBBIX KOHTPOJIBHBIX pabOT — 3

[TnaroBBIX Ta00paTOPHBIX paboT — 3

HHaHI/IpOBaHI/Ie cocTaBJIeHO Ha ocHOBe Paboueii IIporpaMmabl 110 XUMHHU

YyeOHukK:

* Xumus 11 xmace/ O.C. IN'abpuensa, U.I'. Octpoymos, C.A. Cnankos.,

obmectBo «M3natenscTBO «IIpocBemenuey, 2024 r.
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KajieHaapHo — TeMaTn4ecKoe IJIAHHPOBAHME

11 kJaacc

ypoka

HaumenoBanue pasnena u Tem

KonnuectBo
JacoB

Jata

IIJ1aH

(bakr

HNHcTpykTaxk mo 1/6. XuMHUYeCKHid
JIEMEHT. ATOM. DJEKTpOHHAas
KOH(Hryparms aToMoB

05.09

[lepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHUYECKUX 3JieMeHTOoB J[. 1.
MenpeneeBa, uX CBS3b C
COBPEMEHHOM TEOPUEHN CTPOCHUS
aTOMOB

12.09

BxonHo# KOHTpOJIb 3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB XUMHUUYECKUX
3JICMCHTOB U UX COSIMHCHUM 110
rpyIIaM U nepuoaam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
J.W. Menneneena.

19.09

Crpoenue BemecTBa. XUMHUeCKas
CB#I3b, €€ BUJIbI; MECXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BopopoaHas cBsizb

26.09

BanenTHOCTE.
DIEeKTPOOTPULIATENbHOCTh. CTENEHb
okwncienns. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

03.10

[IonsiTEe 0 IUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOWIHBIE PaCTBOPBI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

10.10

Knaccudukanust 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'emeTnueckas cBsI3b
HEOPraHWYECKUX BELIECTB,
pa3IMYHBIX KJIaCCOB

17.10

Knaccudukanus XuMrI4ecKux
pEaKUHii B HEOPTaHUYECKOU U
OpraHMYECKON XUMHUHU. 3aKOH
COXPaHEHHUS MACChl BEILIECTB; 3aKOH
COXpaHEHMS U MPEBPALICHUS YHEPTUU
IIPU XMMHUYECKHUX PeaKIMsIX

24.10

CxopocTtb peakuuu. OOpaTuMbIe
peakimy. XUMHYECKOE paBHOBECHE

08.11

10

[IpaxTuyeckas pabora Ne 1.
«BrusiHue pa3nuyHbIX (aKTOpOB Ha

15.11




CKOpPOCTb XHUMHYSCKOMN pECaKnum»

11

DIEKTPOTUTHYECKAS TUCCOIHALINSI.
[TonsiTHE O BOIOPOAHOM TOKa3aTelNe
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaponus opraHu4ecKkux u
HCOPTraHNMYCCKUX BCIICCTB

22.11

12

OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonsarue o6 snexkTponauze
pacIuIaBOB U PaCTBOPOB COJIEN

29.11

13

IIpoMeKyTOYHOE TECTUPOBAHUE.

06.12

14

MerTaminl, UX TOJIOKESHUE B
Ilepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHTOB J[. 1.
MeHnzeneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O0mIHe
(bu3MYeCKre CBONCTBAa METAJLIOB

13.12

15

CrninaBel METaJIIOB.
DJIEKTPOXUMUYECKUH P
HaIpPsHKEHUN METaJIOB

20.12

16

XHUMHUYECKHEe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHui, aJIIOMUHUN) U X
COCOUHCHHI

27.12

17

IToBTOpHBIM HHCTpYKTaXx 110 Th.
XUMHUYECKUE CBOMCTBA XpoMa, MEIU
U UX COSTUHECHUN

09.01

18

XUMHYeCKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COeTUHEHUM

16.01

19

[IpakTuueckas padora Ne 2.
"Pemienne SKCIIepUMEHTAIIBHBIX
3a7a4 1o teMe «MeTtauie"

23.01

20

Hewmeramiel, ux nonoxeHue B
Ilepuoanueckoii cucreme
XAMHUYECKHX 3JieMeHTOB [[. 1.
MeHnzeneesa 1 0COOEHHOCTH
CTPOCHHS ATOMOB

30.01

21

®u3nuecKue CBONCTBA HEMETAJIIOB.
AmioTponus HEMETauIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
1 yTJIepoja)

30.01

22

XHUMHYEeCKHe CBOMCTBA TaJJOreHOB,
Cepbl U UX COCUHECHUN

06.02

23

XuMHUYeCKHe CBOMCTBA a30Ta,
docodpa 1 UX COeTMHCHUN

13.02

24

XUMHYECKUE CBOMCTBA yIJIEPOa,
KPEMHHSI M X COCTMHEHUI

20.02.

25

[IpuMeHeHne BaXKHEUIINX
HEMETaJJIOB M UX COeIUHECHUMN

27.02

26

O00011eHUE U CUCTEMATU3 AL

06.03




3HaHUM 110 Teme «HemeTramb.
Beruncienus no ypaBHeHUSIM
XUMHUYECKHUX PEaKUUU U
TEPMOXUMHYECKHE PACUETHI

27

[IpaxkTuyeckas padora Ne 3.
«Pemenune 3KCrepuMEHTaTbHBIX
3aga4 no reMe "HemeTtaminr'"»

13.03

28

KonTponbHas pabora no remam
«Metamey u «HemeTamisn)

20.03

29

Heoprannueckne u opranndeckue
KucI0Tel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS

27.03

30

AmpoTepHbIe HEOPraHUYEeCKHEe U
OpPraHUYECKHUE COEAUHEHHUS.
I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPraHUYeCKuX
BEIIIECTB

11.04

31

Ponp xumuu B o0ecieueHun
HKOJIOTUYECKOM, YJHEPreTUIECKON U
NUILEBOH 6€30MaCHOCTH, Pa3BUTUU
MEIULIAHBI

18.04

32

[IpencraBnenus 06 0OMMX HAYUHBIX
MPHUHIIATIAX IPOMBIIIICHHOTO
MOJIyYCHHUs BKHCHINNUX BEIECTB

25.04

33

Htorosoe TectupoBaHue.

15.05

34

YenoBek B MHPEC BCUICCTB U
MaTcpHraioB. Xumus u 300pPOBEEC
YCJIOBCKA.

22.05

HNroro: 34y4.







