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. COAEP)KAHUE YYEBHOI'O IIPEJMETA

Teopernyeckue OCHOBBI OPraHUYeCKON XMMUHU

IIpeamer opraHn4eckor XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IIOJIYYECHUU
HOBBIX BELIECTB M MaTepuanoB. TeopHs CTPOEHHsS OpPraHMYECKUX COeIUHEHUHM A. M.
BbyrtnepoBa, e€ ocHoBHble mnonoxeHUs. CTpyKTypHbIe (OPMYJbl OPraHUYECKHUX BELIECTB.
I'omomorust, nzomepusa. XuMHA4YecKasi CBSI3b B OPTAHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U
KpaTHBIE CBS3U.

[IpencraBnenne o  Kiaccu(pUKauuu  opraHumdyeckux BemlectB. HomeHnkiarypa
OPraHMYECKUX COEIMHEHHM (CUCTeMaTH4ecKas) M TpUBHAJIbHbIE HA3BaHUS BaKHEUIIMX
IIPEACTABUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U MX MPEBPAILLECHUN: O3HAKOMIICHHE C
o0Opa3uaMy OpraHM4eCKMX BEIIECTB M MaTepuagaMy Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ
OpPraHMYEeCKUX BEILIECTB, HAOIIOACHME U OMNMCAHHE JEMOHCTPALIMOHHBIX OIBITOB 10
IPEBPAIECHNI0O OPraHUYECKUX BELIECTB INpU HarpeBaHUM (IUIaBiIeHHE, OOYIJIMBaHUE W
TOpPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psia. MeTaH M 3TaH — NPOCTEUIINE
IPEJCTABUTENN AJKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOWCTBA (peakUMH 3aMEUIeHHs U
TOpPEHMS ), HAX0XKJICHHUE B IIPUPOJE, OJYYCHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHAN Psifi. DTWIEH U MPONMWIEH — NPOCTEUIINE
NpPEJCTABUTENN AJIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA (peaklUUU TUAPUPOBAHUS,
raJIor€HUPOBAHUS, TUAPATALIMN, OKUCICHHS U TOJMMEPHU3ALUH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHune, BaKHEUIITNE XUMUYECKHE
CBOMCTBA (peakuus noauMepusanun). [lomydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB W OCOOEHHOCTHM CTPOEHHS, TOMOJIOTUYECKUH psAl. AILETHIEH —
MPOCTEUIINI MpeICTaBUTENb AaJKMHOB: COCTaB, CTpPOEHHUE, (U3MYECKHEe U XUMUYECKUE
CBOWCTBA (peaKkLUU T'MAPUPOBaHMs, TaJOr€HUPOBAHUs, THIpATalluy, TOPEHUs), MOIYYEHUE U
IIPUMEHEHHUE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (pEaKIHu
raJJor€HUPOBAaHUSI U HUTPOBAHUSA), MOJIYyUEHHE M NMpPUMEHEHHE. 10.1yon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue Ce0lUCmea (peakyuu 2ai02eHUpoSanUs U HUMpoOB8aHus), noayieHue
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHYeCKas CBiI3b MEXAY YIJIEBOJOPOJAMH,
MIPUHAJIEKAIMMU K PA3JIMYHBIM KJIACCaM.

[TpupoaHble UCTOYHUKHU YIiIeBOAOPOAOB. [IpupoHbIil ra3 u nomyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKU He(PTU: TNEperoHka, KpPEeKUHT
(TepMUYECKH, KaTATUTUYECKUI), TUpou3. IIpoayKTsl nepepadoTKu HEPTH, UX MPUMEHEHUE
B IIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yrosib v mpoyKThl €ro nepepaboTKu.

DKCIIEpUMEHTAIBHBIE METOIbI U3YUYEHUS BEIECTB U MX MPEBPAILLECHUN: O3HAKOMIICHHE C
oOpa3llaM  IjacTMacc, KaydykoB W pe3uHbl, komwiekuun «Hedte» u  «Yromby,
MOJEIMPOBAHUE  MOJIEKYJI  YIVIEBOAOPOAOB M  TaJIOTEHONPOM3BOJIHBIX, IPOBENCHUE
OPAKTUYECKON pabOoThI: MOJIydEHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsle 3amaun.




Bbluucienuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOJIMYECTBa
MCXO/JHOTO BELIECTBA WM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BEIECTB UM NPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opranniecKue coenHeH s

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TaHOJN: CTPOEHUE, (pU3nYecKue M
XUMUYECKHE CBOMCTBA (PEaklMK ¢ aKTUBHBIMU METAJJIaMH, TajJOr€HOBOJIOPOJaMu, TOPEHHUE),
IIpUMEHEHUE. BOIOpOAHbIE CBA3M MEXKIYy MOJIEKYJIaMu CIUPTOB. JIEMCTBHE METaHONIA H
ATaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHL. DTWICHIJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE CO IICTIOYHBIMM METaNIaMU, KaYeCTBEHHAsI pPeaKIIus
Ha MHOrOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue rimiepuHa U
ATUJICHTJIUKOJISL.

deHon: CTpOCHHE MOJIEKYJbl, (PU3NYECKHEe M XHUMHUYECKHE CBOMCTBA. TOKCUYHOCTH
¢enona. [Ipumenenue penona.

Anpaerunbl U kKemowusl. DopManmbIerui, aueTagbAerujl: CTPOCHHE, (PU3NYECKHUE WU
XUMUYECKUE CBOMCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIIHM),
MOJIyYEHUE U IPUMEHEHUE.

OaHOOCHOBHBIE TIPE/IEIbHBIE KAPOOHOBBIE KUCIOThl. MypaBbiHasi U YKCYCHAst KHCIOTHI:
CTpoeHHue, (PU3MUYECKME M XUMHUYECKHE CBOWCTBAa (CBOMCTBa, OOIIME I Kjacca KHUCIOT,
peakuus 3Tepudukanum), noiydeHue u npuMmeHeHue. CTeapuHOBas M OJIEMHOBAS KUCIOTHI
KaK TPeJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxxHble 3QUpbI KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MAPONN3 CIOKHBIX 3(PUPOB.
AKupsl. 'maponns xupos. [Ipumenenne xupos. buonornyeckas poiab KUPOB.

YrneBojsl: cocTaB, KilacCH(pUKAIM YTIEBOIOB (MOHO-, AU- U TIofucaxapuisl). [ mroko3a
— MPOCTEUIINN MOHOCAaXapH1: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, PU3NUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojelictBue ¢ ruapokcuaoM meau(ll), okucnenne amMMHauHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIFOKO3bI), HAXOXJICHHE B TIPUPOJIE,
npUMeHeHue, ouonoruyeckas posnb. Porocunte3. PpykTo3a Kak U30Mep TIIOKO3bI.

Kpaxmai u nemirono3a Kak npupoHble noaumepsl. CTpoeHre Kpaxmaia U LEJUTFOJIO3bI.
duznyueckre 1 XMMUYECKUE CBOMCTBA Kpaxmaia (THUApOJin3, KAYECTBEHHAs! PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METO/bl M3YUYCHHUSI BEHIECTB M WX MPEBPAILCHUN: MPOBEICHUE,
HAOJIIOJICHUE UM OINHUCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHE CIUPTOB, KAauE€CTBEHHbIE
pEeakIMu OJTHOATOMHBIX CIUPTOB (OKHCIeHUe »TaHona okcujpoM Menu(ll)), MHOroaroMHbBIX
CIUpTOB (B3auMojieicTBuEe TimiepuHa ¢ ruapokcuaom menu(ll)), anpneruioB (oxkucieHue
aMMUa4YyHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcuaom wmenu(ll), B3aumoneicTBue
Kpaxmaja ¢ HMOJIOM), MPOBEICHHUE MPAKTUYECKOM paboThl: CBOWCTBA pPacTBOpA YKCYCHOM
KHUCJIOTBI.

Pacuérnrble 3amaumn.

Brruucnenuss mo ypaBHEHHMIO XHMHWYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIECTBA WM MPOAYKTA PEAKIUHM 10 M3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO U3 MCXOJHBIX BEILIECTB WM MPOJYKTOB PEAKIIUN).

A3oTcoaepxalire OpraHuu4ecKUue COeUHEHUS.



AMMHOKHUCIIOTBI Kak am@pOTepHble OpraHudeckue coenuHeHus. duszmueckue u
XUMUYECKUE CBOMCTBA AMHUHOKUCIOT (Ha mpuMmepe TIMIMHA). buomornueckoe 3HaUYeHUE
aMUHOKHUCTOT. [lenTumasl.

benku kak mpupoaHbIE BHICOKOMOJEKYISIpHbIE coenuHeHus. [lepBuuHas, BTopudHas U
TPETUYHAS CTPYKTypa OCEIKOB. XWUMHUYECKHE CBOWCTBA OEJKOB: THIPOIN3, JCHATYpaIlus,
KauyeCTBEHHBIE PEaKI[UU Ha OCIKH.

DKCHepUMEHTATLHBIE METOIBI M3YUYCHUS BEIICCTB W WX TMPEBpAICHUI: HaOM0IeHNe U
OMKMCAHKME JEMOHCTPAIMOHHBIX OIMBITOB: JCHATYpalus OEIKOB TPH HAarpeBaHUH, I[BETHHIE
peakIu OCIIKOB.

BbicokoMoJIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIC TIOHSITHS XUMUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEPHU3AINH, CPEOHSsT MoJeKyisipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COSTMHEHUI — MOJTMMEPU3AITNS U TTOJTUKOHICHCAITHS.

DKCHEepUMEHTATLHBIE METOIbI U3YyYEHUS BEIIECTB M MX MPEBPAIICHUN: 03HAKOMJIICHUE C
oOpa3uamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanu3zanusa MeXIpeaAMETHBIX CBSI3eW MPHU M3y4EeHUU opraHmyeckor xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHME KaK OOMIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHATUHN, SBISIOMIUXCS CUCTEMHBIMHU I OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYIHOTO
IUKJIA.

OOmme ecTecTBEHHO-HAYJHbBIC TOHATHUS: SIBICHUE, HAy4dHBIH (haKkT, THUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIaccuPUKalusg, TNEePUOJUIHOCTh, HAONIONICHHE, HU3MEpEHue,
HKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwuszuka: marepus, JHEpPrus, macca, aToM, OJEKTPOH, MOJIEKYyla, JHEPreTHYeCKUn
YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (DU3NUYECKHUE BEJIMUUHBI U
SIMHUITBI KX U3MEPEHUSI.

buonorus: kmerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B Opranm3Mme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCNIKHU, YTIeBOIbI, )KUPHI, (HEPMEHTHI).

["eorpadusi: MuHEpalbl, TOpHBIE TOPOJIBI, TIOJE3HBIE UCKOMIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorusi: NHIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TMHTAHUS, MOIOITUE
CpEICTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, MaTepHalibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

OcBoenue y‘IC6HOFO npeamMera «Xumusg 10 xmacc» HaIlpaBJICHO Ha JOCTHXKCHHUC O6y‘laI-OI_HI/IMI/ICH
CICAYIOHMUX JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMCETHLIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTaThl OCBOCHUSI MPeaMETa «XUMHUS OTPaKar0T CPOPMUPOBAHHOCTH
OTbITAa TIO3HABATEIbHOW U TMPAKTUUECKOW JEATEIHHOCTH OOYYaroNIMXCS M0 peaau3aliuu
MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YUCJIC B YACTU:

1) rpaskaaHCKOro BOCIIMTAHUS

OCO3HAHUS O0YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAaB U 00sS3aHHOCTEH, YBa)KCHUS
K 3aKOHY U TIPaBOMOPSIAKY;

MPEACTABIEHUS O COLMAIbHBIX HOPMAax M MPaBHJIaX MEXKIUYHOCTHBIX OTHONIEHUU B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIHHOCTA TPH CO3JaHUU y4EOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATENIbHBIX 3a7a4, BBIIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY W apryMEHTHI
JIPYTUX TIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOM JIeATeTbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHONIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEIUIO0 OTECYECTBEHHOMU
XUMUU;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JIOCTMXKCHHS HAYKH €CTh PE3YNbTAT IJIUTEIbHBIX HAOIIOCHUH,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TTOUCKOB, MMOCTOSHHOTO TPY/Aa YYEHBIX U TPAKTUKOB,;

MHTEpECa W TIO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHUHM U TOCIEIYIOIIEM aHaIn3e
uH(pOpMaUK O MEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, HU
MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TOBEICHHME M TOCTYNKHA CBOMX TOBApHILEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIKOB,;

4) popMupoBaHMS KYJIbTYPHI 310POBbS:

MOHUMAaHUs LIEHHOCTEH 370pOBOro M 0Oe3omacHoro oOpasa >XKM3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U MCUXUYECKOMY 3I0POBbIO;

COOJIIOJICHHS TIpaBUJI OE30ITaCHOr0 OOpaIleHusl C BelIeCTBaAaMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOM JIEATEIILHOCTH;

MOHUMAHUS I1[EHHOCTH TMPAaBUJ WHAWBUAYAJIbHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIIUX 37I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TIOCTEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTHKOB, KYPEHHS);



5) TPy10BOr0 BOCIIMTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4Y€OHO-HCCIEIOBATENbCKON JEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JEATEIbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Yy4YacTHE B pEUICHUM MPAKTUYECKUX 3a7a4 COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKax CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YyYEHHUIO NMpoQeccuil pa3InyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHMS ITPEAMETHBIX 3HAHUN M0 XUMHH;

YBaXXEHUSI K TPYAY, JIOJSM TPyZAa U pe3ysibTaTaM TPYJIOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHIUBUAYaJdbHOM TPAaeKTOpUU 0Opa3oBaHus,
Oyayuieit mpodeccuu v peann3alnuu cCOOCTBEHHBIX KU3HEHHBIX MJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  IIeJIECOOOPAa3HOr0  OTHOIICHHWS K  MPUPOAE, KaKk  HCTOYHUKY
CYILLECTBOBAHHUSI )KM3HU Ha 3eMJIE;

NOHUMAaHUsl  TrJ00albHOrO  XapakTepa  HKOJOTMYECKUX  MpoOieM,  BIMSHUSA
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE TPUPOJHON U COLIUATIBHOM CPENBL;

OCO3HAHMSI HEOOXOJMMOCTHM WCHOJb30BAHUSI JOCTWXKEHUU XUMHHM [JIsl  PEIICHUS
BOITPOCOB PALIMOHAIBHOT'O TPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPHUATHS IEUCTBUM, MPUHOCIIIUX BPEI OKPYKAOLIEH NPUPOLHOM Cpene,
YMEHHUSI IIPOTHO3UPOBATH HEeOJIaronpusiTHoIE JKOJIOTUYECKHUE IIOCJIEICTBUS
MPEANPUHUMAEMBIX ICMCTBUM U MPEIOTBPALIATH UX;

HaJU4usl Pa3BUTOIO0 DKOJOIMYECKOr0 MBIIUICHUS, 3KOJIOIMYECKOW KYJIBTYPBI, OIBITA
NEATEIbHOCTH  DKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBAaTbCS HMH B
MO3HABATENIbHON, KOMMYHUKATHBHOW W COLMAIbHOW MpaKTUKE, CHOCOOHOCTH M YMEHUS
aKTUBHO NMPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

C(POPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKHU;

NOHUMAaHUA Ccrenu(UKA XMUMHUM KaK HayKH, OCO3HaHHA €€ pond B (HOPMUPOBAHUU
pPallMOHAIILHOTO  HAYyYHOTO  MBINUICHHUS, CO3AaHUM LEJIOCTHOIO TMpPEACTaBiCHUA 00
OKpPYXKalIIEM MHpPE KaK O E€IMHCTBE NPUPOABlI U YEIOBEKA, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOJIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JJII COBPEMEHHOW IMBUIM3ALUU: B €€
I'YMaHHUCTUYECKON HAIPaBJICHHOCTU U BXKHOM POJM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJIbTYpbl, PEIICHUH TIJ00aNbHBIX MPOOJIEM YCTOWYMBOIO pA3BUTHUSI YEIOBEUECTBA —
CHIPDbEBOW, DJHEPreTUUYECKOW, MHILEBOM U SKOJIOTMYECKOM O0€30MacHOCTH, B pa3BUTUHU
MEJULMHBI, 00€CIIEYEHNN YCIOBUM YCIEIIHOIO TPYAa M 3KOJIOTHUYECKH KOM(OPTHOU KU3HU
Ka)KJIOro 4jicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: ITIOHMMAaHUS CYIIHOCTH METOAOB IIO3HAHUA,
UCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHUS
Ul aHanu3a M OOBSICHEHMs SIBICHUHM OKPYXAIOUIEro MHUpa U MPOUCXOISAMIMX B HEM
U3MEHEHMI, yMEHHs Jenarb OOOCHOBAaHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4dHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LEJBIO MTOIYYEHUs TOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITCIIBHO HCIOJIb30BaTh XUMHUYCCKHE 3HAHUS I PEIICHUS
po0JIeM B peaibHBIX KU3HCHHBIX CUTYAITUAX;

WHTEpeca K TIO3HAHUIO U UCCIIeI0BATEIhCKOU IeATeTbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CamMOOOpa3OBaHHUIO, K
AKTUBHOMY TIOJIYUCHHIO HOBBIX 3HAHMK TI0O XUMHU B COOTBETCTBHU C IKU3HCHHBIMU
OTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3muuHbIX cdepax MnpodeccCHoHaTLHON
NEeSATeITLHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pe3yJbTaThl OCBOSHHUS Y4YeOHOro MpeaMera «XHUMHsS» Ha YPOBHE
cpemHero oo1ero oopa3oBaHus BKIIIOYAOT:

3HaYUMBbIC A1 (POPMUPOBAHUS MHUPOBO33PEHUST OO0YUaAIOIUXCA MEKIUCIUILUTHHAPHEIC
(MeXIIpeIMETHBIC) OOIEHAYYHBIC TOHATHS, OTPAXKAIOIIWE ICJIOCTHOCTh HAYYHOW KapPTHHBI
MUpa U CcrieludrKy METOIOB IMO3HAHUs, MCIONIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIICCTBO, JHEPrus, SBIICHUE, IPOIECC, CHUCTeMa, HaydHBIA (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOPHs, MCCIICOBaHHE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT H
Apyrue);

YHUBEpCAlbHBIE  y4eOHbIC  JelicTBUA  (IMO3HABAaTeIbHbIC,  KOMMYHHKATHBHBIC,
peryisaTuBHBIE), obecrneunBamomme (GopmMupoBaHue (PYHKIIMOHATBLHOM TIpPaMOTHOCTH U
COIMAIbHON KOMIICTCHIIMK O0YJaloOuXcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCHIUILTMHAPHBIC,
MHUPOBO33pEHYCCKUE 3HAHWS W YHHBEPCAIbHBIC yYeOHBbIC JCHWCTBUS B ITO3HABATCIILHOU W
COLMAIIbLHOM ITPAKTHUKE.

MeTtanpeMEeTHBIE PE3yNIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAILHBIMU yIeOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JEHCTBUSIMH.

OgJiaieHHe YHUBEPCAIbHBIMHI Y4€OHBIMHU MO3HABATEILHBIMHU A€l CTBUAMM:

1) 6a30BbIE JJOrNYecKHe AeiicTBUSA:

CaMOCTOATENFHO (OPMYIHpPOBaTh W aKTyalM3UPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OIIpPENeNATh IENIM JIeATEIBHOCTH, 3a/JaBas TapaMeTpbl W KPUTEPUH WX TOCTHKCHHUS,
COOTHOCHUTH PE3YJIbTATHI ICATEIHLHOCTH C TTOCTABJICHHBIMH LICIISIMU;

UCIIOJIb30BaTh NMPH OCBOCHHHM 3HAHWW MPHEMBI JIOTHYECKOT'O MBIIIICHUS — BBIJACIATH
XapaKTepHbIE TIPU3HAKW TOHATHHW W yCTAaHaBIMBAaTh MX B3aMMOCBS3b, WCIIOIB30BATh
COOTBETCTBYIOIIUE TIOHATHUSA I OOBACHEHUS OTICIIbHBIX (DaKTOB U SIBJICHUI;

BbIOMpAaTh OCHOBAHHMS W KPHUTCPHH IS KiacCH(UKAIMKM BEIIECTB W XUMHUYSCKUX
peaKiu;

yCTaHABJIUBATh MPUIMHHO-CIICCTBEHHBIC CBA3HM MEXIy U3y4aeMbIMU SIBJICHUSIMH,

CTPOWUTH JIOTHUECKHE PACCYKICHHUS (WHIYKTHBHBIC, IEAYKTHBHBIC, I10 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPECUHS B PACCMATPUBACMBIX SIBICHHUSAX, (POPMYIHPOBATH
BBIBOJIbI 1 3aKITIOUCHUS;



IPUMEHATH B MPOLIECCE MTO3HAHUS, UCIIOIb3YEMBIE B XMMHUHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIM, MpeoOpa3oBbIBaTh MOJIEIbHBIE NPEICTABICHUS — XUMUYECKHA 3HAK (CHUMBOII)
AJIEMEHTa, XUMHUYecKas (hopMylia, ypaBHEHHE XUMUYECKON peakliy — MPH PEHICHUH YIeOHBIX
[IO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BaHHBIE MOJIEIbHBIC MTPEICTABICHUS
JUTSL BBIIBIICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IMO3HAHMS BEIIECTB U XUMHUECKUX PEaKLIU;

dopmynupoBaTh ULENIM W 3aJa4d HCCIEIOBaHUS, HCMOJIb30BaTh IIOCTABJIECHHBIE H
CaMOCTOATENHbHO C(hOPMYIHPOBAHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA O3HAHUS M OCHOBBI
IUTst POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHI;

BJIQ/IETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS YYEHHUUECKUX
AKCIIEPUMEHTOB,  COBEpIICHCTBOBaThH yMEHHs  HaOIogaTh 3a  XOAOM  Ipoliecca,
CaMOCTOATENILHO MPOrHO3UPOBATh €ro pe3yibTaT, (GOpMyIHpoBaTh OOOOIIEHHS U BBIBOABI
OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS, COCTABISTH OOOCHOBAaHHBIA OTUET
0 IIpOZIeJIaHHOM paboTe;

NpUOOPETATh OMNBIT YYEHUYECKOW HCCIEIOBATENbCKOM M MPOEKTHOW JESATENbHOCTH,
IPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEIIECHUs
MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B TO3HAHHUS.

3) pabora ¢ undopmanmei:

OPUEHTHUPOBATbCS B PA3IMYHBIX MHCTOYHUKAX HUHGOpMaLUU (HAy4YHO-TIOMYJIspHas
JUTEpaTypa XUMHUYECKOTO COAEP)KaHUs, CIpaBOYHbIE MOCOOUs, pecypcsl WHTepHeTa),
aHaJIM3MPOBAaTh MH(MOPMALIMIO Pa3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTH;

(bopMynIMpoBaTh 3aMpochl U NPUMEHATh Pa3IMYHbIE METOAbl MpPU TOHUCKE U OTOOpe
uH(popMaIuu, HeOOXOIMMOM JIJIs1 BBITTOJIHEHUS Y4eOHBIX 3a/1a4 ONPEACIEHHOTO THUIIA;

NpUOOPETATH OMBIT UCTOIB30BaHNA WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHbBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (hOpMY MpeACTaBIeHUs HH(pOpMaLnu (CXeMB,
rpaduKu, JUarpaMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4HbId S3bIK B KAauyeCTBE CpEACTBA Mpu pPadOTe C XUMUYECKOH
uHpOpMAaIME: NPUMEHATh MEXNpeaMeTHbIe ((U3NYeCKue W MaTeMaTHYeCKHUe) 3HaKu U
CHUMBOJIBI, (POPMYIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJITHOCTH.

OgyaeHne YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY /1e/iCTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/IaeMOM TEMbI B XOZ€ AUaiora u/uil AUCK yCCHH,
BBICKa3bIBaTh UJAEH, (GOPMYIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTENBHO BBITOJHEHUS
MPEIJI0KEHHOMN 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3YJIbTATOB MO3HABATEIBHOW ACSATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBINOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON padOThl MO MCCIEIOBAaHUIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3anuy yueOHOro mpoekTta U (OpMyIHpOBaTh BBIBOJABI MO pe3ysbTaTaM HPOBEAEHHBIX
UCCJICIOBAaHUMN IMyTEM COTJIACOBAHUS MO3UITUHN B X0/1€ 0OCYKACHUS U OOMEHA MHEHUSIMMU.

OgyaeHre YHUBEPCAIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:



CaMOCTOSITETIFHO TUITAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIBHYIO JESTEILHOCTD,
ompenenss e€ Mely U 3aJa4d, KOHTPOJIUPOBATh U 1O MEPEe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeaiaraéMplii aAJITOPUTM JCHUCTBHUI MPHU BBHITOJHCHUH y4€OHBIX M UCCIIEIOBATEIBCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3hHEKTUBHBIN CIIOCO0 MX pelIeHUs ¢ y4ETOM IMOJIyYeHUS HOBBIX 3HAHUHN
0 BEIIECTBAX U XUMHYECCKUX PEAKIIHIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEHM JESATEIIbHOCTH Ha OCHOBE cCaMOaHaIM3a |
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca « OpraHudyeckast XUMUsD) OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA O XUMHUUYECKOM COCTaBJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA, POJIM XUMHUU B MO3HAHWH SIBIICHUW TPHUPOABI, B (hOopMUpPOBaAHUHN
MBIIIJIEHUS. U KYJbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOJUMOM ISt
pelIeHHs] MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY
3JI0pPOBBIO ¥ IPUPOJIHOM CpPELE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIMOJATaroIINe
MOHATHUS (XUMHYECKUM SJIEMEHT, aToM, »JJEKTpOHHAas oO0oJoYKa aroMa, MOJIeKYJa,
BaJCHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, XUMUYECKass CBsI3b, CTPYKTypHas QopMyia
(pa3BépHyTas M coKpaiiéHHas), MOJIb, MOJISIpHAasi Macca, MOJSAPHBIM O00BEM, YIIIepOIHBIN
ckeneT, (yHKIIMOHAJbHAs TpYIIa, paguKand, U30MEpHUs, HU30MEpPbI, TOMOJOTHMUYECKUU psI,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOJ U a30TCOAEPKAIINE COCAUHEHHSI, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIC COCIUHEHUS); TEOPUM U 3aKOHBI (Teopus
CTpOEHHUsI opraHndeckux BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XMMHWU; MUPOBO33PEHUYECKUE 3HAHMS, JICXKAIIHE B
OCHOBE MOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHH, (PaKTOIOruYecKure
CBEJICHUSI O CBOICTBAaxX, COCTaBe, MOJYYECHUU W OE30MACHOM HCIIOJIb30BAaHUU BaKHEHUITUX
OpPraHMYECKUX BEIECTB B ObITY U MPAKTUYECKOMN ACSITEIIbHOCTH YEJIOBEKA,

chOpPMUPOBAHHOCTH ~ YMEHHM  BBIABIATH  XapaKTepHbIC  TMPU3HAKKA  TTOHSITHUH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIME MOHSTUSA MPU ONMUCAHUU
COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUMH;

chOpMUPOBAHHOCTh YMEHHI HCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) ¢GOpMyNl OpraHuyecKux
BEILIECTB M YPaBHEHUM XUMHUYECKUX PEAKIINil, U3rOTaBIUBATh MOJEIIH MOJICKYJI OPraHMYECKUX
BEILECTB JIJISl MITIOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh ~ yYMEHHI  YCTaHABIMBATh  MPUHAIICKHOCTh  U3YYCHHBIX
OpPraHMYECKUX BEIIECTB IO KX COCTaBY M CTPOEHUIO K OINPENENIEHHOMY KJaccCy/Tpymie
COCIMHEHU M (yrmeBomopoibl, KHUCJIOPO/I u a30TcoAepIKallne COEMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMS), JaBaTh UM Ha3BaHUS 1O CHUCTEeMaTHYECKOM
nomenkiatype (IUPAC), a Takke mnpuBOAUTh TPUBHAIbHBIE HA3BaHUS OTIEIBHBIX
OPraHMYECKUX BEIIECTB (ITWJIEH, MPOMUJIEH, alleTHJICH, dTUJICHTIIMKOIb, TIUIEPUH, (EHOI,
dbopmaibieTu/1, alleTalIb/IeTHl, MypaBbHUHAS KUCIIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAas KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IeJUTI0N03a, TJIUIHH);



c(hOpMUPOBAHHOCTh YMEHHUS OIpPEAENsATh BUAbl XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEIMHEHUAX (OJMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATHh IOJIOKCHUSI TEOPHUH CTPOCHUSI OPTaHUYICCKUX
BeniectB A. M. BytnepoBa /151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUN XapakTEpPU30BaTh COCTaB, CTPOEHUE, (QU3NYECKUE U
XUMUYECKHUE CBOMCTBA TUMUYHBIX TMPEACTABUTENIEH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, dTaH, JTWUJICH, MPONWJICH, aleTuiieH, OyraaweH-1,3, metunOyraaueH-1,3,
OCH30JI, METAHOJ, dTAHOJ, ITHWICHIJIMKOIIb, TJIUIEPUH, (PEHON, aleTalbIeTH, MypaBbUHAS U
YKCYCHasl ~ KHUCJIOTBI, TJIIOKO33a, KpaxMmaj, LeJUIl0JI03a, aMUHOYKCYCHas  KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIY HUMU YPaBHEHHSIMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIUNA C UCTIONL30BAaHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOUHUKH YIJIEBOAOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yroib), CIOCOObI MX MEpPepabOTKH U MPAKTHUECKOE MpPUMEHEHHUE
IPOAYKTOB NEPEepadOTKH;

chOpMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIYUCICHHUS IO XUMHYECKUM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKIMH 1O M3BECTHBIM
Macce, 00bEMY, KOJTMUECTBY OAHOTO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUHN BJIAJAETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX METOJAaX
HAy4YHOIO TII03HAHUSA, HCIOIb3YEMBIX B XUMHHM IPU H3YYEHUU BEIIECTB U XUMHUYECKHUX
ABJIICHUNA (HaAOMIOJIeHWe, W3MEpPEHUE, SKCIEPUMEHT, MOJIEITUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIE XWMHWYECKHE 3HAHUS [JI1 MPUHATUA PELIICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUsX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJII0/IaTh MpaBUiia MOJIb30BAHUSI XUMHYECKON MOCYA0M U
nabopaTopHbiM O0OpyJOBaHMEM, a TaKXKe TpaBWia OOpallleHus C BeIIECTBAMU B
COOTBETCTBUU C MHCTPYKIUSIMHU TI0 BBIMOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUW TIJIAHUPOBATH W BBIMOJTHATH XUMHUYECKUU DKCIEPUMEHT
(npeBpaleHus: OpraHMuYECKUX BEUIECTB MPU HArPEBAHUU, MOJYyYEHUE ITUIICHA U U3YYCHHE €ro
CBOWCTB, KaYeCTBCHHBIC PEAKIIMM OPTaHWMYECKUX BEIIECTB, JEHATypaius OCIKOB TIpH
HarpeBaHWM, I[BETHHIE PEAKIMU OEJIKOB) B COOTBETCTBHHM C TMPaBUJIAMH TEXHHUKHU
0e3omacHOCTH TMpu oOpallleHuHd C BelleCTBaMU U JTAOOpaTOPHBIM  000PYAOBaHUEM,
NPEICTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (OpMe 3amucu YpaBHEHUU
COOTBETCTBYIOIIUX peaKkuil U (hOpMyITUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJILTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHYECKU aHAIM3UPOBATh XMUMHUYECKYI0 WH(OpMaIHIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpencTBa maccoBod uH(opmanuu, HHTepHET U
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh TpaBHJIA 3KOJOTMYECKH 1EJIeCO00pa3HOro
MOBEICHUsSI B OBITY M TPYAOBOM NESITEILHOCTH B LIEISX COXPAHEHHUS CBOETO 370POBbS U
OKpYyKarouiel NpupoHOIN cpelbl, 0CO3HABATh OMACHOCTh BO3/CHCTBUS HA KUBbIE OpPraHU3MBbI
OTNpeAesIEHHBIX OPraHMYECKUX BEIeCTB, MOHMMAasi cMmbichn mokazartens [IJIK, moscHsATh Ha
MpUMEpPaxX CIOCOOBI YMEHBINIEHUS U MPEAOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M
YEJI0BEKa;



JUTsE 00Y4aronIuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBbSI: YMEHHUE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAAaX IMO3HAHUS BEIIECTB M XUMHUUCCKUX SBIICHUN;

JUIA CIENbIX U CcHaboBUIANIMX OOYJarOMIMXCsA: YMEHHE HCIIONb30BaTh pebe(pHO-
TOUCUYHYIO cUCTeMy o0o3Hauenuii JI. bpaitng s 3anvcu xumudeckux GopMy.



. TEMATUYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA OCBOEHHUE KAK/IOU TEMbI
YUYEBHOI'O ITPEIMETA

KosnuecrBo yacos JIEKTPOHHBIE
Ne (uugposBbIe)
HaunMeHOBaHNEe TeM MPOTrPaAMMBbI KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
T-1,2. TeopeTnyeckre OCHOBBI 16 5 1 bubmioreka [IOK
OpraHUYECKON XUMHUU. YTIEBOIOPOIbI. https://m.edsoo.ru/863cdb36
T-3. Kucnoponaconepxkamme opraHn4ecKue bubmuorexa [JOK
12 1 1
COCIUHEHUS https://m.edsoo.ru/863cdb36
T-4,5. AsorcomepxKaluye OpraHudecKue
COEIUHEHNS Bilfoxoﬁonef JIAPHBIE 6 2 - bubmorexa HOK
s ' yIAp https://m.edso00.ru/863cdb36
COCIMHEHHUS
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 5 2



https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cdb36

IV.IIOYPOYHOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA

KosmuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IlpakTnueckue A bp
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
T-1,2. 164. TeopeTuueckue 0CHOBBI
1 OPraHM4YecKoil XMuMHHU. YTJ1eBOA0POAbI. 1 bubmuotexa [JOK
[IpenMer opraHnyeckoi XUMHH, €€ https://m.edso00.ru/863cdb36
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUsI OpraHUYECKuX
2 coenuHenuit A. M. byTieposa, e 1 bubmorexa [TOK
A 7 DYHICPORa, https://m.edso0.ru/863cdb36
OCHOBHBIE MTOJIOKECHUS
[TpencraBnenue o kiaccupukanuu
OpraHMYECKUX BellecTB. HomeHnkmaTypa bubmotexa [JOK
3 1
(cucremMaTHuecKas) ¥ TpUBHAJIbHbBIC https://m.edso00.ru/863cdb36
HA3BAaHU OPraHNYECKUX BEIISCTB
bu6mmoreka [JOK
4 BxoaHasi KoHTpoJILHASI padoTa 1 1
A P P https://m.edso00.ru/863cdb36
AJKaHBI: COCTaB U CTPOEHHUE,
5 TOMOJIOTHYECKHM psin. MeTaH u 3TaH — 1 brbmorexa [TOK
. PR https://m.eds00.ru/863cdb36
MPOCTEUIINE TPEACTABUTEIN AIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1 brbmiorexa LTOK
' P ’ https://m.edsoo.ru/863cdb36
7 DOTUJIEH U MPONUJIEH — MPOCTEHIITNE 1 bubmuorexa [IOK
MIPEICTAaBUTENN AJIKEHOB https://m.edsoo.ru/863cdb36
8 [Tpaktnueckas padorta Ne 1. «[lonyuenue 1 1 bubmuoreka LIOK
ATUJICHA U U3YYEHUE €r0 CBOMCTBY https://m.edsoo.ru/863cdb36
Anxanuensl. byraguen-1,3 u
M Bbu6moreka [JOK
9 metunOyraauen-1,3. [lony4yenue 1

CHUHTETUYECKOI0 Kay4yKa U PE3UHbI

https://m.edsoo.ru/863cdb36
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AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHMS, TOMOJIOTMYECKUH P,

bu6moreka [JOK

10 AueThieH — NpOoCTEUILNIA https://m.edso00.ru/863cdb36
HPEACTaBUTEIb AJTKMHOB

11 Brruncnenus no ypaBHeHUIO bub6mmoreka LIOK
XUMHUYECKON peakIuu https://m.edsoo.ru/863cdb36

12 Apensbl: 6eH3011 ¥ TOJyOJ. TOKCHYHOCTh bu6mmoreka [JOK
apeHoB https://m.edso00.ru/863cdb36

13 I'eneTnueckas cBS3b YrieBOAOPOIOB, bubmuotexa [JOK
MPUHAJISKAIUX K Pa3IMYHbIM KJaccaM https://m.edsoo.ru/863cdb36
[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB:

14 MPUPOTHBIN Ta3 U MOMYTHBIE He)TAHBIE bubmuorexa [IOK
rasbl, HeTh U MPOITYKTHI €& https://m.edso00.ru/863cdb36
nepepaboTKu
IIpupoaHble HCTOYHUKHN YTIIEBOAOPOIOB:

15 HIPUPOJHBIN T'a3 U MONYTHbIE HEPTAHBIE bubmuorexa LIOK
rasbl, He()Th U IPOTYKTHI €€ https://m.eds00.ru/863cdb36
nepepaboTKu
KonTposbnas padoraNel no reme

16 «TeopeTH4ecKkue 0CHOBBI bubmuotexa [JOK
OpPraHU4YecKOH XUMMH. https://m.edso00.ru/863cdb36
Yraesoaopoasn»
T-3. 124. Kuciopoacoaep:kamme

17 OpraHnyeckKue coeJMHEeHUs bubmotexa [JOK
[TpenenbHbIE OAHOATOMHbBIE CIIUPTHI: https://m.edsoo.ru/863cdb36
METaHOJ U 3TaHoJ. BojgoponHas cBs3b

18 MHOroaToOMHbI€ CIUPTHI: STUIICHTJIMKOIb bubmorexa [IOK
Y TJIMIEPUH https://m.edsoo.ru/863cdb36
DeHom: CTPOEHUE MOJIEKY B,

. bubmotexa [JOK
19 ¢u3nyeckre U XMMHUYECKHUe CBOICTBA,

MMPUMCHCHUC

https://m.edsoo.ru/863cdb36
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Anpaerunpl: GopMabIerua u

bu6mnoreka [JOK

20
areTajabaerua. AeTod https://m.edsoo.ru/863cdb36
OnHOOCHO e Ipene e
21 KaIl 1{601{(;5]:: I;HC?IzTiI'H;HL;BbHHaH u bu6mmorexa [IOK
P - MYP https://m.eds00.ru/863cdb36
YKCyCHast
99 [Tpaktuueckast pabora Ne 2. «CBolicTBa bu6mmoreka [JOK
pacTBOpa YKCYCHOM KHCITOTBI» https://m.edso0.ru/863cdb36
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI, KaK
23 MIPEICTABUTENH BBICIITMX KapOOHOBBIX brbamorexa [IOK
pea P https://m.edso00.ru/863cdb36
KHCJIOT
24 MpbLla KaK COJIM BBICIIMX KapOOHOBBIX bubmmorexa [IOK
KHUCJIOT, UX MOIOIIEe JICHCTBHE https://m.edsoo.ru/863cdb36
CrnoxHble 3(UpbI KaK IPOU3BOJHBIE
25 KapOOHOBBIX KUCIOT. [ maponus bubmorexa [JOK
P - P https://m.edso00.ru/863cdb36
CJIOKHBIX 3(UPOB
26 Kupsl: ruaponauns, npuMeHeHue, bubmorexa [IOK
OuoJsoruyeckasi poib KUPOB https://m.edso0.ru/863cdb36
bu6mmoreka [JOK
27 : .
YIJICBOIB: COCTAB, KIACCH KAl https://m.eds00.ru/863cdb36
BaxHneinme npencTaBuTeNn: TIHOKO34,
28 bpykTO3a, caxapo3a. Kpaxman u bubmioreia LIOK
Py ’ po3a. Ap https://m.edso00.ru/863cdb36
LEJUTI0J103a KaK MPUPOJHBIE TTOJTUMEPHI
KonTposabnas padora mo teme Ne2
29 «Kucopoacoaep:kaiue bubmioreia LTOK
p P https://m.edso00.ru/863cdb36
OpraHuvecKue coeIMHeHus »
T-4,5. 64. A3oTcoaep:kamme
opra eCKHe coe e .
praumeci AHHCHITE bu6moreka [JOK
30 BbicokomouieKky/IsipHbIe COeJUHEHUS.

AMUHBI: METUJIAMUH U aHUJINH
AMUHOKHUCIIOTHI

https://m.edsoo.ru/863cdb36
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bu6nmunoreka [JOK
31 Hroropast KOHTpO/LHAs padoTa ! https://m.edso00.ru/863cdb36
32 benku xak npupoiHbie 1 bubmorexa [IOK
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS https://m.edso00.ru/863cdb36
Kountpoabnas padora Ne3 no teme
33 «A30TCOAEpKRALIHE OPTrAHUYECKHUE 1 bubmotexa [JOK
coelrHeHUs. BbICOKOMOJIEKY/IsIpHbIE https://m.edso00.ru/863cdb36
COeJUHEeHHUS»
OCHOBHBIE ITOHATHS] XUMUH
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH .
34 OCHOBHBIE METO/IbI CUHTE3a 1 bu6amorexa [IOK
. https://m.edso00.ru/863cdb36
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.
[InacTmaccel, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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