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HOSACHUTEJIBHAS 3AIITUCKA

[Iporpamma mo yueOHOMY Kypcy «OCHOBBI OPTaHMYECKOM XMMHUW» HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 o6Opa3zoBanun B Poccuiickoit denepanun», TpeOOBaHM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTeNbHON MporpamMmbl cpeanero obmero obpazosanms (DOIT COO),
npelcTaBieHHbIX B DenepalibHOM TrocydapCcTBEHHOM obOpasoBarenbHoM crangapre COO, c
yuérom KoHnenmuu mnpenogaBaHusi ydeOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit  ®epepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IIPOrpaMMbl, M OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pas3BUTHS BocnuTaHus B Poccuiickoit
Oenepannu Ha niepuon 10 2025 roga» (Pacnopsbkenue IIpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOAXOJ0OB K pa3paboTKe MIporpaMMbl MO KypCy, K ONpPEICNICHUI0 OO0mIei
CTpaTernu OOYYEHHUs, BOCIHTAHUS W PA3BUTHS, OOYUAIOIIUXCS CPEICTBAMU Y4eOHOTO Kypca
«OcHOBBI opraHuveckod xumum» st 11  kiaccoB Ha ©6a30BOM YpOBHE COCTaBHIIU
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB 00y4YeHHs U TpeOOBAaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJILI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUPOIHOI cpese. Peannsyercs xumMuueckoe o0pa3oBaHue 00y4arOIIMXCs Ha YPOBHE CPEIHErO
oOmiero oOpas3oBaHusi cpeacTBaMH ydeOHOro Kypca «OCHOBBI OPraHUYECKOM XUMHUU»,
COJIEpKaHUE U TIOCTPOCHUE KOTOPOTO OMpENeieHbl B MporpaMMe IO XUMHH C Y4E€TOM
cnenupuKd HAayKd XUMHUHM, €€ 3HA4eHHs] B IO3HAHUU MPUPOJAbI U B MaTEepPHAIbHON KU3IHU
o011ecTBa, a Takke ¢ Y4€TOM OOIIUX IeJied U MPUHIHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HTPAET 0COOYIO POJb B COBPEMEHHOM
UBUJIM3AIMHN, B CO3JaHUM HOBOHM 0a3bl MaTepHallbHON KynbTyphl. OHa BHOCUT CBOW BKJIaja B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJECHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HHU KaXJ0To uwieHa obmectBa. CoBpeMeHHass XUMHs KaK HayKa CO3UAaTelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PElIeHUE TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHBbI 3JOPOBBS.

B coorBercTBHMM ¢ OONMMMHU IHENIMH W TPUHIUIAMH CpeIHero oOmero oOpa3oBaHMs
conepxkanue kypca «OcHOBBI opranudeckor xumum» (11 kmacc, 6a30BbIi ypOBEHb U3YUEHUs)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TMOATOTOBKY OOYyYalOIIUXCs,
HEOOXOUMYIO UM JIJIsl BBIPAOOTKHA MUPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO BKIIOYCHUS B
KU3Hb COLIMYMa, TPOJOJDKEHUS OO0pa3oBaHUS B Pa3IWYHBIX O00JIaCTAX, HE CBSA3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CtpykTypa comepkaHusi Kypca chopMupoBaHa B MporpaMMe MO XHMHH Ha OCHOBE
CHUCTEMHOTO TMOJAXO0Jla K HW3Y4YCHHIO Y4eOHOTOo Mmarepuanra M OOYCJIOBIEHAa HCTOPUYECKU
000CHOBAaHHBIM pPa3BUTHEM 3HAHUI Ha OMpPENENEHHBIX TEOPETUUYECKHX ypOBHAX. Tak, B Kypce
OpraHMYEeCKOM XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKON TEOPUU CTPOEHUS
OpTraHWYECKUX COCAMHEHWH, a TakKe Ha YypPOBHE CTEPEOXMMHUYECKHMX M JIJIEKTPOHHBIX



npecTaBiIeHuid 0 cTpoeHuH BenlecTB. CBeleHNs 00 M3ydaeMbIX B Kypce BEILIeCTBax JAIOTCS B
pPa3BUTUU — OT YIJIEBOJOPOAOB IO CIIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX coeAuHeHuil. B kypce
OpPraHMYeCKON XMMHUH TOJIy4alOT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETrO
o0pa3oBaHMs IEePBOHAYAIbHBIC MPEACTABICHUS O XUMHYECKOW CBS3U, KIIaCCU(UKAIMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON PEAKIIUH.

Enunas cucreMa 3HaHUM O BaXXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
IPUMEHEHUH, a TAK)KE 0 XMMUUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUs
JonoJiHAeTcs B Kypee 11 kitacca s3neMeHTaMu coJiep KaHusl, UMEIOIIMMU KyJIbTYpPOJIOTMYECKUN U
IPUKIIATHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3H XUMUU C IPYTUMU
HayKaMH, PacKphIBalOT €€ poJib B IO3HABATEIbHOM M MPAKTHUYECKOM JEATEIbHOCTH 4YEJIOBEKA,
CHOCOOCTBYIOT BOCIHTAaHHMIO YBOXEHHUS K IMIpoIeccy TBOpYeCTBa B 00JacTh TEOpUH U
MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO
U JHMYHOCTHO 3HAYUMBIX NpoOJIeMax, CBS3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIHMBATH
MHGOPMALIMI0O U TPUMEHATH €€ [JIs MOMOJIHEHUS 3HAHUM, PEIICHHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3alady. B 1enoM copepxaHue ydyeOHOro Kypca
«Opranuueckas XUMHS» JAHHOTO YpPOBHS H3YYEHHUS OPHUEHTHUPOBAHO HAa (HOPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUS (HUI0CO(PCKUX MIeH, TaKUX Kak:
MaTepuaibHOEe EAMHCTBO OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HUX
COCTAaBOM U CTPOECHUEM, [103HABAEMOCTb IIPUPOJIHBIX SIBICHUN IMYTEM IKCIEPUMEHTA U PELICHUS
MPOTUBOPEUMIT MEX1y HOBBIMH (DaKTaMU M TEOPETHYECKUMH MPEINOChUIKAMH, OCO3HAHUE POIU
XMMHU B PEIICHUH KOJIOTUYECKHX IMPOOJieM, a Takxke NpobdieM cOepexeHHs YHEePreTHUECKUX
PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpUAIIOB.

B numane pemieHus 3amad BOCHMTAHMS, Pa3BUTHS U COLMANIM3ALMKM  OOYYaIOLIUXCS
NPUHATBIE NPOrPaMMON IO XMMHHU MOJAXOJbl K ONPEACNICHUIO COJEPKAaHUS U IOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (pOpPMUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOILIHX
0a30BOe 3HaUEHUE I Pa3IMYHbBIX BHJIOB JESATEILHOCTU: pElIeHUs Mpoliem, MoucKa, aHaan3a u
o0paboTkn wH(pOpPMAIMK, HEOOXOJUMBIX JJIsI MPHOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATENbCKON IEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMUMU.

CornacHO JaHHOM TOYKE 3pEHHs] TJIABHBIMM LEISIMH U3ydeHus Kypca «OCHOBBI
Oprannyeckoil XuMuM » Ha 6a30BoM ypoBHe (11 ki1.) sABastOTCS:

GbopMHpPOBaHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTaBIISIONIEH €CTECTBEHHO-
HAayyHOW KapTHHBI MHMpa, B OCHOBE KOTOPOHl JeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTalbHbIE
3aKOHBl M TEOPHUM XUMHHM, OCBOCHME S3bIKA HAYKH, YCBOEHHE M IOHHMAHUE CYIIHOCTU
JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOpUel HX
Pa3BUTHS U CTAHOBJICHMUS;

dbopMUpOBaHHE W pa3BUTUE NPEJCTABICHUH O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB W
XUMHUYECKHX peakiHid, HeOOXOAUMBIX Ul MPUOOPETEHHs YMEHHH OpPHEHTHPOBATbCS B MHUpE
BEUIECTB M XUMHYECKHX SBJICHHH, HMEKOIIUX MECTO B IPHUPOJAE, B TPAKTHYECKOM U
IMOBCEAHEBHOM XKU3HU;

pa3sBUTHE YMEHHUI M CIOCOOOB JEATENILHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOII0IEHHEM TIPaBUJI O€30M1aCHOTO OOpAaIEHHS C BEIIECTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMe 1o XMMHUH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B MNpernojaBaHUU XMMUU B OoJbIIei
CTEMEeHH OTAAETCA NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa30BaTeIbHONM  OpraHU3allH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHU aKTUBHOTO TOJYYEHUs] 3HAHUW M NPUMEHEHUSI UX B PEaJTbHOM >KM3HU ISl PEIICHUS
MPAKTUYECKHX 3ajau.



B cBsi3u ¢ 3THM 1ipH u3ydeHuu Kypca «OpraHudeckasi XUMHEs TOMUHHUPYIOIIee 3HAYCHHE
MPUOOPETAIOT TaKue 1eJIU U 331a4H, KakK:

agantanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
dbopMupOBaHHE UWHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caMo00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITHI),
MMEIOLINX YHUBEPCAIbHOE 3HAUYEHUE JJISl PA3NIUMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPOOIieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIKU, HEOOXOAMMBIX JUISI TPUOOPETEHHS OIbITa
NEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0y4aromuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHUS 10 XHUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOJIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU HH(DOPMALIUKU XUMHUYECKOTO
COJICPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOUINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U IIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalOImUXCs YyOSKIEHHOCTH B TYMaHHUCTHUYECKOH HANpPaBICHHOCTH
XUMUHM, €€ BaXHOW pONM B  pelIeHHHd THo0aldbHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOJIOTIONL30BAHUS, TIOMOJHECHUS SHEPreTHYECKHX PECYPCOB M COXPAaHEHUS MPHPOIHOTO
paBHOBECHs, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE NMPUOOPETEHUS OIBITA MCIIOJIb30BAHMSI ITOTYICHHBIX 3HAHUU JUIS TIPHHSITHS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

OO01ee 4yKucI0 4acoB, OTBEIEHHBIX JUIsl M3Yy4EHHUS Kypca, Ha YPOBHE CPEIHEro OOILEero
oOpazoBaHus, cocraBmsger 68 wacoB: B 11 kmacce 2 Yaca B HEHEIIO.



COJAEP/KAHUE OBYYEHUA
11 KJIIACC
OCHOBBI OPTAHUYECKONU XAUMUWHN

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OocHOBHble TNOJOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKMX BellecTB. l'omonorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOACHME U ONUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKaHOB: (PHU3MYECKME M XHUMHYECKHE CBOMCTBa (peakiuu 3aMeuleHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuMu TI'MIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AUETUieH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYEeCKHit), mupoau3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTA PEaKIMM MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peaklUuu ¢ aKTUBHBIMU MeETaJUIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUe),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO IIETOYHBIMU METalIaMH, Ka4eCTBEHHAsI peaklys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpnerusl M Kemouwvl. DoOpManbIeruj, aueTanbAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHHEe, PU3NIECKUEe M XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIME /TS KJTacca KHCIOT, PEaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuibs). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOSHHUS MOJEKYJbI, (PU3NYEeCKHe U XHUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKECHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IyMLKHA). buonoruueckoe 3HauyeHHe
aMHHOKuUCIOT. [lentumapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOIroJeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



OKCIEpUMEHTAIbHbIE METOAbl U3YUYEHUS! BEIIECTB M UX MPEBPALLECHUN: 03HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peannzanusi MeXnpeaMETHBIX CBSI3€H MPU M3YYEHUHU OpraHnveckod xumuu B 11 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJB30BaHWE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHus, aHajiu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJEHNUEe, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATIHLHOTO MUTAHMSI, MOIOIINE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE TIpenapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IIPOI'PAMMBI KYPCA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHWS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOTPaMM CPEIHEr0 O0IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-CSTEIbHOCTHBIN ITOAXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3ybTaTOB OCBOCHUSA Kypca «OCHOBBI OPraHMYECKOH XMMHUW» Ha YPOBHE CPEIHEr0 OOIIero
00pa30oBaHMs BBIJCICHBI CIEAYIOUINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaromMXcs PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pPe3yabTaThl OCBOEHUS Kypca «OCHOBBI OPraHU4ECKONH XMMHUMY JOCTUTAFOTCS
B €MHCTBE Y4eOHON U BOCIHUTATEIHHON JEATEILHOCTH B COOTBETCTBHH C T'YMaHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IrpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M MPaBHIIAMU IOBEACHMS,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIn4HOCTHBIE pE3yNbTAaThl OCBOGHHMS Kypca OTpakaloT C(HOPMHUPOBAHHOCTh OIIbITA
MO3HABATENILHON U MPAKTHYECKON IESATEIBHOCTH OOYYaloUIUXCcs MO pealn3alliid MPUHSATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUuX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaXEHHUSI K TMPOIIECCY TBOPUECTBA B O0JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYyUEHHHM M TMOCIEIYIOIIEM aHau3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PELICHMs, OPHEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAHUS LEHHOCTH MPaBW HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEepeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpo(deccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluyd COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPUATHS JNEHUCTBUM, MPUHOCAIIMX BpEJ] OKpYXKaroUlell MpUpOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3aHNUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaloIIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00eCIeYeHU! YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SBICHHH OKPYXAIOIIETO0 MHUpa M MPOUCXOIIIIMX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasinyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHs YyueOHOro kypca «OCHOBBI OpraHMYECKOH
XUMHUU» Ha YPOBHE CPEHEr0 00LIETo 00pa30BaHUs BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCLHUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielr(uKy METO/I0B IIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
peryiasaTuBHbIe), oOecneunBaronie (OpMUpOBaHHE (PYHKLUMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh ~ OOY4YarOLIUXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIBHON MPAKTHUKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MI03HABATENbHBIMHY, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OsJiaieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIFHO  (POPMYNIMPOBaTh M aKTYaJIIM3MPOBATH MpPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNiATh UEeNU ACATENbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH WX JOCTHIKEHHS,
COOTHOCHTD PE3YNbTaThl A€ATEIbHOCTHU C TOCTABJICHHBIMU LENISIMHU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUN HpI/IéMI)I JJOTMYCCKOI'0 MBINIJIICHUS — BBIACIISATH
XapakTepHble MpPHU3HAKM TMOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BSICHEHUS OTACJIBHBIX q)aKTOB n HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, I10 AHAJIOTUH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, q)OpMYJ'H/IpOBaTI)
BBIBOIbI M 3aKJIFOUCHHUS;

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIENH, TPe0OPa30BBIBATH MOAETIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
Xxumuueckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpUd pEIIeHuHd Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3a/a4, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIC NPEICTaBICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMUYCCKHUX peaKHI/II\/’I.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOH /1JIsl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

IpUOOpPETaTh OIBIT MCHOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta U (OpMYIHpPOBATh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
11 KJIIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca « OCHOBBI OPraHUYECKOM XUMUM» OTPaXkKaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JIEKTPOOTPUIIATENILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIe)Kallue B OCHOBE MOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABIIMBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO0 CHMBOJHKY JUJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (hOPMYII OPraHMYECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAIJIC)KHOCTh H3YYEHHBIX OPTaHHMYECKHX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YraeBoopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOKO03a, (PPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 0ObsiCHEHHs 3aBHCHMOCTU CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJIEH, aleTuieH, Oyranuen-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CHCTEMOM 3HAHHI 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBA3AHHbIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHHKHU 0€30MacCHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMyIHpOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBENECHUA B OBITY M TPYAOBOM JEATENBHOCTH B LEJIAX COXPAHEHHUS CBOETO 30pPOBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpHUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPALICHUs WX BPEAHOIO BO3/EHCTBHS HAa OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CclenbIX U cAa0oBUIAMIMX OOy4aroIUXCs: YMEHHME MCIOJb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

C(OPMHPOBAHHOCTE YMEHHMH COOJIOJAaTh IpaBWiIa DSKOJOTMYECKH I€IeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKPY’KaroIlled MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIC OpraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, nmoscHaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEII0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSThH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIlMXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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