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COJEP)KAHUE OBYYEHUA
OPITAHUYECKASA XUMUA
TeopeTnyeckne 0CHOBbI OPraHN4YeCKON XUMHU
[Ipeamer OpraHUYEeCKON XUMMUHU: eé BO3HUKHOBEHHUE, pa3BUTHE u 3HAYCHUE
B [IOJIyYEHHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus cTpoeHus: oprannueckux coequHeHnit A. M. bytieposa, e€ ocHOBHBIE NoJ10keHUsI. CTPYKTypHBbIE (OPMYIIbI

OpPraHn4YCCKUX BCHICCTB. FOMOJIOI‘I/ISI, HU30MCpusl. XUMHUYECKasi CBSI3b B OpTraHNYCCKUX COCIUHCHUAX — OJJMHAPHBIC U KPATHBIC CBA3H.

[IpencraBnenne o kimaccu(UKAUU OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHMYecKWX COCAMHEHWH (CHCTeMaTH4ecKas) W TPHUBHAJIbHBIC HA3BAHUS
BAXHEHINX NPEJCTABUTEIEH KIIACCOB OPIraHUUYECKUX BEILECTB.

OKCIIepUMEHTAILHBIC METOIbI M3YYCHUS BEIISCTB M MX MPEBPAIICHUN: O3HAKOMIICHUE ¢ 00pa3liaMy OpraHuYeCKUX BEIIECTB M MaTepUalaMHi Ha UX OCHOBE,
MO/JICIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEIIECTB, HAOJIOJICHHE W OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHHIO OPraHMYECKHX BEIIECTB MPHU
HarpeBaHuu (IUIaBJICHUE, OOYTITMBAHUE H TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTMYECKUN psia. MeTaH U 3TaH — MpOCTEHIINe MPEeACTaBUTENH aJIKaHOB: (PU3NYECKHE U XUMUYECKHE CBOWCTBA (pPEeaKInU
3aMeIlIeHUs U TOPEHNUs ), HaXO0XK/JICHUE B TIPUPO/IE, TOJIyYeHUE U IPUMEHEHHE.

ANKEHBI: cOCTaB H CTPOCHHUC, TOMOJIOTHYECKHUI pAA. OTUIIEH U IMPOIUJICH — HpOCTeﬁHIPIC NpeaACTaBUTEIN AJIKCHOB! (1)I/ISI/I‘ICCKI/IC U XHUMUYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THAPATALIMNA, OKUCJIICHUA U HOJ'II/IMepI/BaLII/II/I), IMOJIY4YCHHC U ITPUMCHCHUC.

Anxanuensl: Oytaguen-1,3 u metunOyraauen-1,3: ctpoenue, BaXHEHIINEe XUMHUUECKUE CBOMCTBa (peakius noaumepusanun). [lomyyenne CMHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI Psii. ALETHIIEH — MPOCTEHIINM MpeACcTaBUTENb AIKMHOB: COCTaB, CTPOEHHE, (pU3nvecKue U
XMMHUYECKHE CBOICTBA (peakuy THAPUPOBAHMS, FTAIOTEHUPOBAHNS, THIpaTallii, TOPEHNUS), TIOJIYYEHHE U TPUMEHEHNE.

Apensbl. bensoi: cocras, crpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (PEaKIMU TaJOTeHUPOBAHUS U HUTPOBAHUS ), TIOJyUYCHUE U MIPUMEHEHUE. Toayon:
cocmae, cmpoeHue, @uauueckue U XUMUYECKUe CE0UCmed (peakyuu 2ai02eHUpo8aHus U HUMPOBAHUs), NoayueHue u npumeHerue. TOKCUYHOCTb apEHOB.
['eneTnyeckas CBA3b MEXKy yIJIEBOJOPOAAMU, IPUHAIEKAIIMMH K Pa3IUYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YTiaeBOAOpoaoB. [Ipuponubiii ra3 u nonmyTtHble HeTsAHBIE Ta3bl. HedgTh u €€ mpoucxoxkaenune. CrocoObl mepepadoTku HedTH:
NIEPEroHKa, KPeKUHT (TEPMUYECKUH, KaTAIMTHIECKUH ), mupoin3. [IpoxykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIUIEHHOCTH U B ObITYy. KaMeHHBIN yrosb
U TIPOJTYKTHI €T0 ePepadOTKH.



OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHS BEIISCTB M MX MPEBPAIICHUN : 03HAKOMIICHHE C o6pa3uaMH Im1acTMaccC, KaydyKoB U PE3HUHbI, KOJUICKIUH «He(bTB» n
«yI‘OJIb», MOACIIMPOBAHUC MOJICKYJT YITICBOAOPOJ0B U IraJIOrCHOIIPONU3BOAHLIX, ITPOBCACHHUC IPaKTUICCKON Da6OTbII MMOJIYUYCHHEC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuérHble 3aj1auu.

Brrunciienus no ypaBHEHHIO XMMUYECKON peakiny (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIH MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO U3 UCXO/HBIX BEILECTB UM POJYKTOB PEaKIUH).

KHCJ’IOPOI[CO[[QP)K&IIII/IC OpraHn4eCcKue COCIMHCHUSA

Hpez[eﬂbele OOAHOATOMHBIC CIIMPTHI. MeTaHoa U DTaHOI: CTPOCHHUC, (1)I/I3I/I‘-ICCKI/IG U XHMHYCCKHE CBOMCTBaA (peaKHI/II/I C AaKTHBHBIMH MCTaJlJIaMHU,
rajJorcHoBoaopoJaamMu, ropeHHe), MMPUMCHCHUC. BOI[OpO,I[HLIe CBs3U MCIXKIAY MOJICKYJIaMU CIIUPTOB. HeﬁCTBHe MCTaHOJIa ¥ 3TaHOJIa Ha OpTraHKU3M YCJIOBCKA.

MHoroaToMHBIC CIIMPTHI. OTUIICHTIMKOJIb U MNIMOCPUH: CTPOCHHUC, (1)I/I3I/I‘~ICCKI/IC 1 XMMHYECKHE CBOICTBA (B3aI/IM0I[eI\/JICTBI/IC CO IICJIIOYHBIMH METaJlJIaMU,
Ka4CCTBCHHAsA pCaKlud HAa MHOI'OATOMHBIC CHI/IpTBI). HCI‘/’ICTBI/IG Ha OpraHus3Mm 4C€JI0BCKaA. HpI/IMCHCHI/IC rIMOCepruHa U OTUJICHTIIUKOJIA.

denou: CTPOCHUC MOJICKYIJIbIL, CI)I/ISI/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA. TOKCUYHOCTD (1)6HOJ'Ia. HpI/IMeHCHHC (I)CHOJ'Ia.

Anbneruapl U kemoHvl. PoOpManbAETH]l, aleTalbIeTHa: CTpOeHHe, (PU3MUECKHe W XHMHYECKHE CBOMCTBAa (peakIMM OKHMCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIINH ), TIOJyYEHUE U IPUMEHEHUE.

O,Z[HOOCHOBHBIC IMPEACIIbHBIC Kap6OHOBLIe KHUCJIOTHI. MypaBBI/IHaH H YKCYCHasl KUCJIOTBI: CTPOCHUC, (1)I/I3I/I‘ICCKI/IC U XMMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H.[I/Ie
AT KJ1acCa KHMCJIOT, pCaKIuAa 3T€pI/I(1)I/IKaHI/II/I), MOJIY4YCHHUE U IPUMCHCHUC. CTCapI/IHOBaSI M OJICMHOBAasd KHUCJIOThBI KaK MPEACTABUTEIIN BBICIINX Kap6OHOBI>IX KHCJIIOT.
MpI1a KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeHiCTBHE.

CroxHble 23pHUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['naponu3 cnoxxubix 3¢upos. XKupsl. ['unponus xupos. [Ipumenenune xxupoB. buonorudeckas poib
AKHUPOB.

VYrneBoabl: cocTaB, KilacCUPUKALUSA yIieBoI0B (MOHO-, JU- U MoJMcaxapuabl). [ 1r0ko3a — mpocTelmnii MoHOcaxapua: 0COOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢dbu3nuecKkne U XUMHYECKHe CBOWCTBa (B3aumopeiictBue ¢ ruapokcuaom menu(ll), okumcinenne aMMuadabpIM pacTBopoM okcuja cepedpa(l), BocctaHoBIeHUE,
OpoXeHUE TIFOKO3bI), HAXOXKICHNUE B PUPOJIe, TPUMEHEHNE, Oroyornyeckas poyib. @otocuaTe3. PpyKTO3a Kak U30Mep TIIFOKO3HI.

Kpaxman u nemmono3a kak nmpupoiHble monuMepbl. CTpoeHHe Kpaxmana H IelUToi03bl. DPu3ndeckue U XMMUYECKHE CBOMCTBa Kpaxmana (TUIpOIH3,
KaueCTBEHHAs PEAKIUs C HOJO0M).

OKclepuMeHTAIbHbIE METO bl U3YUYEHHSI BEIIECTB U UX IPEBPALIEHUI: TPOBeIeHUE, HAOIIOCHHIE U ONTMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
KaueCTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHCIIeHHE 3TaHoNa okcuaoM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOACIHCTBUE TIULEPUHA C THIPOKCUIOM




menu(Il)), anprerunoB (OKHCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) m rugpokcumaom menu(ll), B3ammomelicTBie Kpaxmaia ¢ HOJAOM), MPOBEICHUE
MPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

PacuérHble 3aj1aun.

Brrunciienus no ypaBHEHHIO XMMUYECKON peakiny (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIH MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO U3 UCXO/HBIX BEILECTB UM MPOAYKTOB PEAKIUH).

A3oTcoiepiKaIire OpraHu4ecKUue COSANHCHHUSI.

AMMHOKHCIIOTBI KaK aM(bOTepHI)IG OpTraHU4Y€CKUC COCANHCHUS. Ddu3nyecKkue ¥ XUMUYCCKHIE CBOMCTBA aMHHOKHCIOT (Ha mpumepe FJII/IIII/IHa). buonoruueckoe
3HAa4YCHUC aMHMHOKHUCJIOT. HGHTI/II[BI.

Benku kak mpupoaHbIE BBICOKOMOJIEKYJSIPHBIE coenuHeHHs. llepBuuHas, BTOpUYHAs M TpETHYHAs CTPYKTypa OeNKOB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PEAKIIMU Ha OCJIKH.

OKclIepMMEHTaJbHBIC METOALI M3YUYEHHS BEIISCTB M MX NMPEBPAIICHHUN: Ha6J'IIO,I[€HI/I€ " OIMUMCAHUC NEMOHCTPALIMOHHBIX OIIBITOB: JACHATYpallUAa 0enIKoB IIpu
Harp€BaHnu, OIBCTHBIC PCAKIIUU OEJIKOB.

BBICOKOMOJ'leKyJ'lﬂpH])Ie COCAMHCHUSHA

OCHOBHBIC IOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COCTMHEHMUI: MOHOMCED, HOJUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MTOJIMMCPU3ALIUU, CPCAHSAA MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCTUHCHHIN — nmoJmMepurs3anusa U NOJIMKOHACHCA W,

OKCIepUMEHTAJIbHBIE METO/bl M3YUYEHHs BEIIECTB M MX MPEBPALIEHUN: O3HAKOMJIEHHE C 00pa3laMHu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4JyKOB.

MeXnpeaAMETHBIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU MU3yuyeHUU opraHndeckoil xumuu B 10 Kiacce OCyIIECTBISIETCS Yepe3 MCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX [IOHATHUH, TaK U MOHATHUM, ABJISIOIIUXCS CUCTEMHBIMU JUUISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01re ecTecTBEHHO-HAYYHbIC TOHSTHS: SIBIICHUE, HAYUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATTU3, CHHTE3, KJIAaCCH(PUKAIUS, TEPHOJUIHOCTH, HAOI0ICHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETUPOBaHHE.

dusnka: Marepus, dHEPrusi, Macca, aToM, AJIEKTPOH, MOJIEKyJa, YHEPreTUUECKH ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHHUE BEIECTBA,
(bu3MUYeCKre BETMYNHBI U €IMHUIIBI KX U3MEPCHHUSL.



buonorust: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHusmMe, (HOTOCHHTE3, OMOJOTHYECKH aKTHUBHBIC BeliecTBa (O€IKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

Texnomorus: MMUIICBBIC IMMPOAYKTHI, OCHOBBI PAllMOHAJIBHOI'O MHUTAaHHWA, MOKOIINUC CPCACTBA, JICKAPCTBCHHLIC U KOCMCTHUYCCKHUC IIPCIiapaTbl, MAaTCPpUAJIbl U3
HNCKYCCTBCHHBIX U CUHTCTUYCCKHX BOJIOKOH.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 10 XUMUHU HA BA30BOM YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUSA
JIMMHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OOY4YalOIMMUCSA IPOrpaMM CpedaHero oOmiero oOpa3oBaHHsl (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeIMEeTHBIM). HaydHo-mMeToandeckoii OCHOBOW ISl Pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IPOTPaMM CPETHEro OOIIero

O6paBOBaHI/I${ SIBJSICTCS CUCTEMHO-/IEATEIIbHOCTHBIM MOIXO/I.

B cooTBeTCTBUU ¢ CUCTEMHO-AESITEIbHOCTHLIM MOIX0I0M B CTPYKTYPC JIMIYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPEAMCTA «XUMHUS» Ha YPOBHE CPECAHCTO O6IJ_[CFO
O6p330BaHI/I$I BBIZICJICHBI CIICAYIOINHUE COCTABJIAIOIIHNC:

OCO3HAHUC O6y‘IaIOHII/IMI/IC$I pOCCHi/JICKOI;’I l"pa)K)IaHCKOI\/'I UACHTUYHOCTHU — I'OTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTU U CaMOOITPEACIICHUTO,
HaJIMYUC MOTHBAIlUU K O6yLICHI/IIO;
LEJICHAIPABJICHHOC PA3BUTHC BHYTPCHHHUX y6e>1<):[eHHﬁ JINYHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEN U HCTOPUYICCKHUX Tpa,[[I/II_[I/Iﬁ 0a30Boi HAayKH XUMHHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIUXcsi PyKOBOJCTBOBATbCS B CBOEH JIEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMH EIOCTHON
CHUCTEME XMMHUYECKOTro 00pa3oBaHMUs;

HaJIN4YHC MPABOCO3HAHUA AKOJIOTUYECKOU KYJIbTYPbI U CIIOCOOHOCTH CTaBHTh eI U CTPOUTD ) KU3HCHHBIC TTJIaHbI.
JInyHOCTHBIE pe3yJibTaTbl OCBOCHUA TIPCAMETA «XUMHUS JOCTUTalOTCA B CIAMWMHCTBEC qu6HOﬁ U BOCIIHUTATEIbHOI ACATCIIBHOCTH B COOTBETCTBHH C
T'YMaHHUCTUYCCKHUMHU, COMUOKYJIBTYPHBIMH, IYXOBHO-HPABCTBCHHBIMU LICHHOCTSAMU WU HACATIaMU pOCCI/II\/IICKOFO rpax1aHCKoOro O6HIGCTBa, IPUHATHEIMU B O6H_[eCTBe

HOpMaMH U IpaBUJIaMU MTOBCACHU, CHOCO6CTBYIOH_II/IMI/I nmponeccam CaMOIO3HaHMA, CaMOPAa3BUTHA U HPABCTBCHHOT'O CTAHOBJICHUS JINYHOCTU O6y‘-IaIOIJ_II/IXC$I.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMera «XUMHs» OTpaxaroT C(HOPMHPOBAHHOCTH OIBITA IM03HABATEIBHOW M MPAKTHYECKOH JesITeIbHOCTU
o0yyJaromuxcs Mo peaau3aly IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:



0CO3HaHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MTPaB M 00513aHHOCTEHN, YBAXKEHUS K 3aKOHY U MTPABOIOPSIIKY;
MIPEJICTABJICHUSI O COLUATbHBIX HOPMAaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOﬁ ACATCIIBHOCTH IIPpU CO3JaHUU y‘IC6HBIX IMPOCKTOB, PCIICHUUN y‘IC6HBIX M IIO3HABATCJIBbHBIX 3aaa4, BbIITOJIHCHUU
XUMHUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTUX IPU aHAIU3€ PAa3IUYHbIX BUJOB Y4eOHOM IeATEIbHOCTH;
2) IATPHOTHYECKOT0 BOCITUTAHUSI:
[IEHHOCTHOTO OTHOIIIEHUS] K UCTOPUUYECKOMY M Hay4YHOMY HACJIEIUI0 OTE€UEeCTBEHHOM XUMUM;

YBaAXXCHUA K IMPOLECCY TBOPUYCCTBA B obOnactu TCOPHUU WU NPAKTUYCCKOTO MPUMCEHCHUA XUMHUH, OCO3HAHUA TOT'O, YTO AOCTHUIKCHHUA HAYKU €CTb PEC3yJIbTar
JINTCIIbHBIX Ha6J'IIOI[eHI/II71, KPOIIOTJIUBBIX SKCIICPUMCHTAJIbHBIX IIOUCKOB, ITIOCTOAHHOI'O TPy da y‘léHHX H ITPAKTHKOB;

MHTEpeca W MO3HABaTEeNbHBIX MOTHMBOB B IMOJIYYEHUU M MOCIEAYIOLIEM aHaiu3e WH(OpPMAlUU O MEepeAOBhIX JOCTH)KEHUAX COBPEMEHHON OTE4eCTBEHHOU
XUMHH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OLICHUBATh CUTYyaluH, CBSI3aHHBIE c XUMUYECKUMHU SABJICHUAMU,
Y IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTU OLICHMBATb CBOE IOBEICHHME U IIOCTYNKU CBOUX TOBAPUIIEH C IO3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUU ITUX
ITOCTYTIKOB;

4) popMUpPOBaHUS KYJIbTYPHI 310POBbI:

MOHMMAaHUs LEHHOCTEN 370pOBOro M 0Oe30macHOro olpasza KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3MYECKOMY H
IICUXUUYECKOMY 3/I0pPOBBIO;

coOJTI0IeHUsI PaBHJT 0€30MTaCHOTO OOpAIICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOW KU3HH U B TPYIOBOH JACATEIHHOCTH,

IMOHUMaHUs EHHOCTH MPaBUJI MHAUBHUAYAJIbHOTO U KOJUICKTHUBHOI'O 0e30macHoOTo IMMOBCACHMS B CUTyallUAX, YTPOKAOIINX 310POBbIO U JKU3HU HIO,Heﬁ;



OCO3HAHUS MOCIIEICTBUI U HEMPHSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS ATKOTOJIs, HAPKOTHKOB, KYPCHUS);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHHMKaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEA0BATEILCKOM AATEIBHOCTH, OOIIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M APYTUX BUIAX JICITCIBHOCTH;
YCTAHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUHU MPAKTUYECKUX 3a/1a4 COIHAIBHOM HAPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPodeccrii pa3inyHoro posa, B TOM YHCJIE€ HA OCHOBE IMPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH;

YBAXKEHUS K TPYY, JIOJIAM TPYJa U PE3yJbTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUIYaIbHOM TpaeKkTOpuM 00pa3zoBaHus, Oyayuiei npodeccun u peanu3annu cOOCTBEHHBIX KU3HEHHBIX IIIAHOB C
y4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB M MOTPEOHOCTEH 001IeCTBa;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUSI:

HKOJIOTMUECKH 11e71ecCO00pa3HOro OTHOILIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIle;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKIX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLMATBHON CPEIbI;
OCO3HaHUs HEOOXOJUMOCTH UCTIONB30BAHUS JOCTIKEHUI XUMHH ISl pEIISHUS BOIIPOCOB PAIMOHATIBFHOTO MPUPOAOIONIB30BAHUS;

aKTUBHOTO HENPUATHS JEHUCTBUM, MPUHOCALIMX BpEJl OKpYy)Kalolled NpUPOJHONW Cpele, YMEHHUsS MPOTHO3UPOBATH HEOJIAronpUsTHBIE SKOJIOTMUYECKHE
MIOCJIEICTBHS IIPEANIPUHUMAEMBIX IEUCTBUH U IPEJOTBPAILAT HUX;

HaJu4Musl PAa3BUTOTO DKOJIOTMYECKOTO MBILIIIEHUS, JKOJOIMYECKOM KYJBTYPBI, OIbITA JAEATEIBHOCTH HKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MU B TO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO POTUBOCTOSITH UI€0JIOTUU XeMo(hoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKH;
MOHUMAHMS CHEU(PHUKH XUMHM KaK HAayKH, OCO3HaHUS €€ poiu B (POPMHUPOBAHMM PAIMOHAIBHOIO HAYYHOTO MBIIIICHHUS, CO3JaHUU IEIOCTHOTO

npecTaBieHusi 00 OKpY)KaloIllleM MHUpEe Kak O €IMHCTBE MPUPOJBI M YeJIOBEKa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pEIIeHUU MpoOJIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHSI;



yOEeKIEHHOCTU B 0CO00M 3HAUMMOCTH XUMHUHU ISl COBPEMEHHON LIMBUIIM3ALMU: B €€ TYMaHUCTHUECKON HAMpaBIE€HHOCTH U Ba)KHOM POJIM B CO3JTaHUU HOBOM
0a3bl MaTEPHATLHOUW KYJIBTYPBI, PEIICHUH TJI00aTBHBIX TIPOOJIEM YCTONYUBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIICBOM U SKOJIOTHUSCKON
0€30MMacHOCTH, B Pa3BUTUHU MEIULIMHBI, 00€CIIEYCHUN YCIOBUI YCIEUTHOTO TPyAa U AKOJIOTHYECKH KOMGBOPTHOM KU3HU KaXKA0T0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJTy9aeMble 3HAHUS Ui aHaIN3a U OOBSICHEHUS SBICHUI OKPYXKAIONIET0 MUPA U MPOUCXOIAIINX B HEM H3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS
Ha OCHOBE HAYYHBIX (PAKTOB U UMEIOLIUXCS JaHHBIX C LEIbI0 MOTYUYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIOJB30BAaTh XUMUYECKUE 3HAHUS JJIs PELICHUS MPOOIeM B pealbHbIX )KU3HEHHBIX CUTYAIHSIX;

HHTEPCCA K IMTO3HAHUTIO U HCCIIeI0BATEIbCKOM JACATCIIbHOCTH,

TOTOBHOCTU M CITOCOOHOCTH K HCIIPEPLIBHOMY 06pa3OBaHI/IIO n caM006pa30BaHmo, K aKTUBHOMY IOJTYYCHHUIO HOBBIX 3HAHUM 110 XMMHH B COOTBETCTBHUH C
KHN3HCHHBIMHA HOTpe6HOCT${MI/I;

UHTEpeca K 0COOCHHOCTAM TPy/Aa B pa3sInUHbIX chepax NpodhecCroHaNbHON AeSTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHS Y4eOHOT0 IpeaMmeTa « XUMUs» Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus BKIOYAIOT:
3HaYUMBIE JUIs1 GOPMUPOBAHUS MUPOBO33PEHUS 00yUaOIINXCSl MEKIUCITUTUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHAaYYHbIE TOHATHS, OTPaXKaIOLINE [IeIOCTHOCTh
Hay4YHOM KapTHHBI MUpPA U CHEIU(PUKY METO/I0B MMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTus, SABJICHHE, TPOLECC, CUCTEMA,

Hay4HBINA (DAKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIIeIOBaHUE, HAOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble yueOHble JAeicTBUs (MO3HABaTENbHbIE, KOMMYHUKAaTHUBHBIE, DPEryJsTHBHbIE), oOecneunBaromue (opMupoBaHHe (PYHKIMOHAIBHON
IPaMOTHOCTH U COLMAIBHOW KOMITETEHIIMU 00yYaroIInXcs;

CIOCOOHOCTh OOYYAarOIIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXAMCLUUIIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJbHbIE Yy4yeOHblE HEHCTBHS B
[I03HABATEJILHON U COLIMAIbHOW ITPAKTHUKE.

MCTaHpCILMCTHBIe PE3YIbTAThI OTPAXKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-ICGHBIMI/I MMO3HABATCIbHBIMH, KOMMYHHUKATHUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMU.

OB.J'Ia)leHI/Ie YHuBEepCaJdbHbIMHA y‘leﬁﬂbIMI/l N03HABATEJbHBIMH J€iiCTBUSIMM:



1) 6a3oBble JOrHYecKUe AeHCTBHSI:
CaMOCTOATENILHO (hOPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;
OTPEIEIATH IEIH IeITSILHOCTH, 3a]1aBast MapaMeTPhbl U KPUTEPUU UX JIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIHPHOCTH C TOCTABICHHBIMH IICIISIMH;

HCIIOJI30BATh IIPpHU OCBOCHUU 3HAHUM HpI/IéMBI JIOTMYCCKOI'0 MBIIIJICHUSA — BBIACIIATH XaPAKTCPHBIC ITPHU3HAKU MOHATUU U YCTaHaBJIMBATh UX B3aMMOCBA3b,
HCII0JIB30BAaTh COOTBETCTBYIOINME ITOHATHA I O0OBSICHEHHUS OTACJIBHBIX (baKTOB u ﬂBJ'ICHHfI;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU 1A KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ;
YCTaHAaBJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YUACMbIMU SIBJICHUSAMU,

CTPOUTDH JIOTUYCCKUEC PACCYIKACHU A (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U ITPOTHUBOPCUMA B PACCMATPUBACMBIX SIBJICHUAX,
(bOpMy.]'II/IpOBaTB BBIBOAbBI U 3aKJIFOYCHU A,

NPUMEHSITh B TPOIECCE MMO3HAHMS, KCIOJIb3YEMbIe B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC) MOJICNH, MPEOOpPa30OBBIBATH MOJICIIBHBIC IPEICTABICHUS —
XUMHUYECKHUI 3HAK (CHMBOJT) 3JIEMEHTA, XUMHU4ecKas (hopMyIia, ypaBHEHHE XUMUUYECKOM peakIuy — IPU pEeLICHUH YUYeOHbIX TI03HABATEIbHBIX U MPAKTUYECKUX 3a/1a4,
MIPUMEHSITh Ha3BaHHBIE MOJIEIIbHbIE MPEACTABICHUS AJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaZICTb OCHOBAMU METOJI0B HAYUYHOTI'O MMO3HAHHW BEIICCTB U XUMHWYCCKUX peaKHHﬁ;

q)OpMy.]'II/IpOBaTI) OCJIM U 3aJa49i UCCIICA0BaHMsA, MCIIOJIB30BATh IMOCTABJICHHBIC U CAMOCTOATCIIBHO C(l)OpMy.]'[I/IpOBaHHI)IG BOIIPOCHI B KAYECTBC MHCTPYMEHTA
IIO3HAaHUsA U OCHOBBI JJIsA (bOpMI/IpOBaHI/IH THIIOTE3BI IO MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIAZICTb HAaBBIKaAaMHU CaMOCTOSATCIIBHOTI'O INIAHWUPOBAHUA W IMPOBCACHHA YUYCHHYCCKHUX JKCIICPUMCHTOB, COBCPHICHCTBOBATL YMCHUA Ha6HIOJIaTI) 3a X0J0M
npornecca, CaMOCTOATCIIBHO IPOTrHO3UPOBATE €TI0 PE3YyJIbTaT, (I)OpMyJIHpOBaTB O606H_ICHI/IH " BBIBOJIbI OTHOCHUTCJIIBHO AOCTOBCPHOCTU PE3YJIbTATOB UCCIICIOBAHUS,

COCTaBJISITH OOOCHOBAHHBIN OTYET O MIPOJIETaHHON paboTe;

HpI/IO6peTaTI) OIIBIT y‘-IGHPI'—IGCKOfI HCCHGHOB&TGHBCKOﬁ u HpO@KTHOI\/II JACATCIBHOCTH, ITPOSBJIATH CIIOCOOHOCTH U TOTOBHOCTE K CaMOCTOATCIIbHOMY ITOUCKY
MCTOIOB PCIICHUA MMPAKTHUYICCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHUKAX MHPOpMAIUH (HAyUHO-TIOMYJIsIpHAs JTUTepaTypa XUMUUYECKOTO COJEp>KaHusl, CIPAaBOYHbIE MTOCOOUS, PEeCypChI
WuTepHera), aHaIM3upoBaTh MH()OPMAIHIO pa3IMYHBIX BUAOB U (POPM MPEIACTABICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUYNBOCTH;



dbopMynupoBaTh 3ampoCchl U MPUMEHSATh PA3NIUYHBIE METONbl MPU TMOUCKE W 0TOOpe HMHpOpMalMM, HEOOXOIUMOW MJsi BBIMOJHEHHS Y4eOHBIX 3ajad
ONPEACIEHHOTO THUIIA;

pUOOPETaTh OMBIT UCTIOJIE30BAaHMS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BEIOMPATH ONTHUMATIBHYIO (POpMY IpeACTaBICHUs HHPOPMALUH (CXEMBL, TpaQUKH, JHArpaMMbl, TAOJIUIbI, PUCYHKH U IpyTHE);

MCII0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IIPH pabOTe ¢ XUMUYECKOW HHPOPMAIIHEH: TPUMEHATh MEXIIPEAMETHbIE ((PU3NYECKUE U MAaTeMaTHUECKUE)
3HAaKHU U CUMBOJIBI, (hOpMYJIbI, a00peBHATYpbI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeO6pa3OBI>IBaTI) 3HAKOBO-CHUMBOJIMYCCKUE CPCACTBA HATJIAJHOCTH.
OBjaagenue YHUBEPCAIBbHBIMH KOMMYHHUKATUBHBIMU JeHCTBUSIMM

3aJaBaTb BOIIPOCHI 10 CyHICCTBY O6CY)KI[3.€MOI‘/'I TCMBI B X0I€ Juaiaora
/unu JAUCKYCCHH, BBICKA3bIBATH UACH, (1)OpMy.HI/IpOBaTI) CBOM IPCIJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHU A HpeIIJIO)KeHHOf/'I 3aJa4u,

BBICTYIIATh C [IPE3EHTAIeN Pe3yIbTaTOB [T03HABATEIBHOM J1€ATEIbHOCTH, TOJIYYEHHBIX CAMOCTOSITENIHO UM COBMECTHO CO CBEPCTHUKAMM ITPH BBIIIOJHEHUH
XUMHYECKOT0 IKCIIEPUMEHTA, MPAKTUYECKOM pabOThI MO MCCIETOBAHUIO CBOMCTB H3yUaeMbIX BEIIECTB, peau3allii yueOHOro MpoeKkTa u (opMyIHpPOBATH BHIBOIBI
0 pe3ysbTaTaM IPOBEAEHHBIX UCCIIEI0BAaHUH IMyTEM COTTIaCOBaHMSI MMO3ULIMI B X0O7€ 00CYk/I€HUS 1 0OMEHa MHEHUSIMH.

OBaanenue YHHMBEPCAJIbHBIMHA peryJIiTUBHbIMH AeHCTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBJISATH CBOKO IO3HABATENIbHYIO JEATEIBHOCTh, ONpeAesss €€ Lenu W 3aJayd, KOHTPOJIUPOBAaTh U IO Mepe
HEO0OXOIUMOCTH KOPPEKTUPOBATH MPEATIaraeMblil aTOPUTM JIEHCTBUH MTPH BHITIOJHEHUH YUYEOHBIX U UCCIIEIOBATENLCKUX 3a/1a4, BEIOUpaTh Hanboaee 3(h ek TUBHBIH
CH0c00 MX penIeHus ¢ y4ETOM MOJIyYEeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CAMOOLEHKH.

HPEIMETHBIE PE3YJIbTATHBI
[IpeameTHbIe pe3yiabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAKaIOT:
c(OPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MHUpA, POJIU XUMUU B MO3HAHUU SIBJICHUM MPHUPOLI, B

(OpMHPOBAHUN MBIIUIEHUS! U KYJbTYphl JTUYHOCTH, €€ (YHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOW sl PEHICHUs] MPAKTUYECKHX 3aJad U SKOJIOTMUECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CPEAE;



BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJArAIOIINE MOHATHS (XUMUUYECKUI JIEMEHT, aTOM, 3JIEKTPOHHAasi 000JI0YKa aToMa,
MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUECKAs CBSA3b, CTPYKTYpHas popMmyIa (pa3BEpHyTast U COKpPAIIEHHAs ), MOJIb, MOJISIpHAst Macca, MOJISIPHBIN
00bEM, yIIepoaHbI CcKeleT, (DyHKIHOHAJIbHAs TIpYIIa, paguKall, HW30MEpHs, H30MEpbl, T'OMOJOIMYECKHH pAJ, TOMOJOIH, YIJIEBOJAOPOAbI, KUCIOPOJ U
a30TCOJEpXKAIINE COETMHEHUS,, MOHOMED, ITOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOpUS CTPOEHMSI OPraHUYECKUX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHUS! MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH A3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIEXkKAIlUEe B OCHOBE
MOHUMAaHMSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBICHUH, (PaKTOIOTUYECKHE CBEJICHHS O CBOMCTBAX, COCTABE, MOJyUYCHUH M O€30MIaCHOM HCIOJIb30BAHUU
BOXHEHIIMX OPraHMYECKUX BEIIECTB B ObITY U NPAKTUYECKOH J1eATEIbHOCTH YElIOBEKa,

C(bOpMI/IpOBaHHOCTB YMCHI/II‘/'I BBIABJISITh XapPaKTCPHBIC IIPU3HAKU HOH?ITI/II‘/'I, YCTaHaBJIIMBATh X B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOUIUEC IMOHATHA IIPU
OIMMCAaHUHU COCTaBa, CTPOCHUA U HpeBpameHHﬁ OpraHn4eCKux COGI[HHCHHﬁ;

c(OPMUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIsl COCTABICHHUS MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
(hopMyJT OPraHUYECKUX BEIICCTB U YPABHCHUI XUMUYCSCKUX PEAKIIHI, U3TOTABIMBATH MOJICTH MOJICKYJI OPTaHHYECKHUX BEIIECTB JUISl WILTIOCTPAIIMHA UX XUMUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAMJICKHOCTh HM3YyUEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTABy MU CTPOCHHUIO K ONpeneIEéHHOMY
KJIACCY/TPYyIITie COCAUHEHHH (YTICBOMOPOABI, KHUCIOPOJ M a30TCOJACPIKAIIUE COCTUHCHHS, BBICOKOMOJCKYJSIPHBIC COCIUHEHUS), JaBaTh MM Ha3BaHHS I10
cucremarnyeckoil HomeHknatype (IUPAC), a taxke NpuBOAUTH TPUBHAJIBHBIE HAa3BAaHUS OTIEIBHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIMMIIEH, alleTUIICH,
STUJICHTIIMKOJb, TIUIEPUH, PeHOT, PopMabIeTu, alleTalbIeTH ], MypaBbUHAsI KUCJIOTa, YKCYCHAsI KUCJIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJUTI0JI03a, TTIUIHIH);

C(l)OpMI/IpOBaHHOCTL YMCEHUSA ONPCACIIATh BUbI XHUMHUYECKON CBS3U B OpTraHU4YC€CKUX COCIUHCHUAX (O)II/IHapHBIe )41 KpaTHHe);

c(hOpPMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH TTOJIOKEHUSI TEOPUH CTPOEHHUs OopraHuueckux BemiectB A. M. BytnepoBa miis 00bsicHeHUs 3aBUCUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUsI MACChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTAaBUTENICH Pa3iIMYHbIX KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MPOMIICH, alleTWiIeH, OyTaaueH-1,3, MetunOytanuen-1,3, 6€H3071, METaHOJ, 3TAHOJ, ATHJICHTIUKOJb, TIUIEPHUH,
(dbeHo, aneTanbaeru/l, MypaBbUHAs M YKCYCHasl KUCJIOTBI, TJIFOK03a, KpaxMall, IEJITI0I03a, aMUHOYKCYCHAs KUCIIOTA), WIUTFOCTPUPOBATH TEHETUUECKYIO CBSI3b MEXKIY
HUMH YPaBHEHUSMH COOTBETCTBYIONINX XUMHUECKUX PEAKIIHH C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOUYHHUKH YTJIEBOJOPOAHOIO ChIpbs (HE(Th, MPUPOAHBIA Tra3, Yroib), CIOCOOBI HX MEepepadOTKU U
MPAaKTUYECKOe MPUMEHEHHUE MPOYKTOB IepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCICHUS MO XUMHUYECKHM YpPaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiumn o M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM TIPOJTYKTOB PEaKLnn);



c(OpPMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX HAYyYHOTO MO3HAHMSI, MCIOIb3yEMbIX B XUMUU NMPU M3YyYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHHUNA (HAOMIOJCHUE, U3MEpPEHUE, IKCIICPUMEHT, MOJICIHNPOBAHUE), UCIIOIB30BAaTh CUCTEMHBIE XUMUYECCKUE 3HAHUS JJISl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATh MPaBUIIa MOJIb30BAHUS XUMHUUYECKOM MOCY10i U 1a00paTOpHBIM 000pYI0BaHHEM, a TaKKe MpaBuia oOparieHus ¢
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITOTHEHUIO JAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATh XMMHUYECKHH SKCIEPUMEHT (IIPEBpAIEHUs] OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOIyYEHUE
STUJICHA U M3Y4YEHUE €ro CBOMCTB, KaUECTBEHHBIC PEAKIMM OPraHMYECKHUX BEIIECTB, JCHATypalus OCJIKOB NpPU HAarpeBaHWM, LIBETHbIE peaklUu OEJIKOB) B
COOTBETCTBHUHM C IPaBUJIAMU TEXHUKU 0€30IIaCHOCTHU MPHU OOpaIEeHUH C BELUIECTBAMU U J1a00paTOPHBIM 000pYA0BaHUEM, IIPEACTABIATh PE3YJIbTAThl XUMUYECKOTO
9KCIIEpUMEHTA B (DOpPME 3aMUCH YPAaBHEHUIN COOTBETCTBYIOIIUX peakUuii 1 (OpMYJIMpPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh yYMCHHI KPUTHYSCKH AHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, TMOJyY4aeMyK) W3 pPa3HBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
unpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUIIa YKOJIOTUYECKH 1[Ee71ecO00pa3HOro MOBEICHUS B OBITY U TPYAOBOM IEATEIBHOCTH B LIETISIX COXPAHEHHSI CBOETO
37I0pPOBbS M OKPYIKAOLIEN TPUPOJIHOM CPE/Ibl, 0CO3HABATH OMMACHOCTh BO3JICHCTBHUS HA JKUBBIE OPTaHU3MBbI OIPEAEIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMAsi CMBICI
nokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3CHCTBUS HA OPraHU3M YeTIOBEKa;

JJIA O6yanOIHHXC$I C OTpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBBA: YMCHHUC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX MCTOJax IMO3HaHHWs BCIICCTB U
XUMHNYCCKHUX HBJ'ICHI/II\/’I;

JUIS CHETBIX M CcIabOBUIANIMX OOYYAIOIIMXCS: YMEHHE UCIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. Bpaiins anms 3amucu XUMHYECKHX
dhopmyi.



TemaTn4deckoe IVIAHUPOBAHHUE ¢ YKA3aHHEM KOJUYECTBA AKAAEMHUYCCKHUX YaC0B, 0OTBOAUMBIX HA OCBOCHHE KasKJI0i TeMbl y‘lﬂﬁHOI‘O npeamera,
BO3MOKHOCTb HCIIOJIL30BaHMS 110 3TOi TeMe IJICEKTPOHHBIX (III/I(l)pOBBIX) 06pa30B3TeJIbHLIX PECYypPCoOB, ABJIAIOIIUXCH y‘leﬁHO-MeT()}II/I‘leCKI/IMI/I
MaTepuajlaMi, HCI0JIb3yEeMbIMHA AJIH oﬁyqemm U BOCIIUTAHUSA PA3JTHYHBIX Pyl HOHB3OB3T€H€ﬁ, NnpeacrTaBJeHHbIMU B 3JICKTPOHHOM
III/I(l)pOBOM) BHUJI€ U PCATUIYIOIIUMHU TUAAKTHYCCKHE BO3MOKHOCTH HKT, COAECPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEC/ILCTBY 00

o0pa3zoBaHuM.

Ne HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPAMMBI
/o

KoandaecTBo yacon

Bcero

KontponbHsbie
paboThI

[IpakTueckue
paboThI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYecKOi XUMHUH

1.1 ‘ [Ipenmer opranuyeckoit xumuu. Teopus cTpoeHusi opranndeckux coenunenud A. M. bytieposa

w

Htoro no pazueny

w

Pa3nes 2. YrieBogopoabl

2.1 | IlpenenbHbIC YIIIEBOIOPOIBI — AJTKAHBI

2.2 | HenpenennbHbBIE YTIIEBOAOPOIbI: AJTKCHBI, ATKAIMCHBI, ATKHHBI

2.3 | ApoMaTHYeCKHe yTIeBOA0OPOIbI

2.4 | IlpupoiHbIe HICTOUYHUKH YTJICBOJOPOJIOB U MX MepepadboTKa

WINOIN

Hroro no paszueny

Pasnen 3. Kuciopoacoaep:kamnue oprannyecKue coeinHeHust

3.1 | Couprsl. DeHON

3.2 | Anpperunbl. KapOoHoBble Kucnotsl. CiioskHbIE 3QUPBI

3.3 | YrueBousl

wiN(w

Hroro no paszueny

=
w

Pasnen 4. A3oTconepxaiiye opraHudecKue coeIMHeHus

4.1 ‘ AMHHBI. AMUHOKHCIIOTBL. benku

Hroro no pasaeny

5.1 ‘ [Tmactmaccel. Kayuyku. Bonokna

Hroro no pasaeny
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OBHIEE KOJIMYECTBO YACOB I10 ITPOPAMME




KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Tema ypoka KonuyecTBo yacos Hara
n/n Beero |Kourposbnbie| [Tpaktuueckue| H3YICHHA
paboThl paboThI
1 |[[[IpeameT opraHUYEeCKON XMMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE ] 1 7.09
2 |[[Teopus ctpoenus oprannueckux coequHeHuit A. M. bytinepoBa, €€ 0OCHOBHBIC MOJIOKECHHMS || 1 14.09
3 |[[IIpencTaBnenue o KiIaccu(UKAIIMK OpraHUYECKUX BemlecTB. HoMeHkaTypa (cuctemaTuyeckas) u 21.09
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKUX BEIIECTRB] |
4 |[[AnkaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI Psij]] 1 28.09
5 |[[MeTaH 1 3TaH — MPOCTEHIKE MPECTABUTEIN ATKaHOB] ] 1 5.10
6 |[[AnKeHBI: cOCTaB U CTPOCHHE, CBOWCTBA] | 1 12.10
7 |[[OTuneH u nponuieH — MpoCTeiIre IpeICTaBUTENN aIKeHOB] | 1 19.10
8 |[[IIpakTuueckas padora Ne 1. «IlomydyeHue 3TUIIEHA U U3YUYCHUE €TO CBOKMCTBY || 1 1 9.11
9 |[[Ankamuensl. bytaguen-1,3 u metunOyraauen-1,3. [loaydyeHne CHHTETUYECKOTO KaydyyKa U PE3UHBI || 1 16.11
10 |[[AnkuHBIL: cOCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — MPOCTEHIIHIA 1 23.10
MPEACTaBUTENH AIKUHOB] ]
11 |[[Beruucnenus no ypaBHEHHIO XUMUYECKON peaKInu || 1 30.10
12 |[[Apensbl: 6eH301 U TONYOI. TOKCHYHOCTH apeHOB] | 1 7.12
13 |[[I'eHeTHuecKkas CBsI3b YIIEBOJOPOIOB, MPUHAMAIEKAIIUX K PA3TUIHBIM Kiaccam| | 1 14.12
14 |[[ITpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB: IPUPOAHBII ra3 1 MOMyTHbIE He(PTIHbIE ra3bl, HEPTH U 1 23.12
MPOIYKTHI €€ TepepaboTKu ||
15 |[[I[IpupoaHbIE HICTOYHUKH YTJIEBOIOPOIOB: IPUPOIHBIN a3 v MOMyTHbIE HePTSIHBIE Ta3bl, HEPTH U 1 30.12
NPOAYKTHI €€ nepepaboTku]|
16 |[[KontponbHas paboTa no pazaeny «YTrieBoaopoab»]] 1 1 11.01
17 |[[IIpenenbHBIC OTHOATOMHBIE CITUPTHI: METAHOJ U ATaHOJI. BomopogHas cBs3b|] 1 18.01
18 |[[MHOroaToMHBIE CITUPTHI: TUICHIIIUKOIb W TITHIICPUH] | 1 25.01
19 |[[DeHoun: cTpOCHNE MOJIEKYITBI, (PU3UUYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE] | 1 1.02
20 |[[Anboeruapl: popManbACTU U alleTaNbACTH . ATICTOH] | 1 8.02
21 |[[OmHOOCHOBHBIE MpEACIbHBIC KAPOOHOBBIC KUCIOTHI: MypaBbHHAS U YKCyCHas || 1 15.02
22 |[[IIpakTtuueckas pabota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KUCIOTHI» |] 1 1 1.03
23 |[[CTeapuHOBas M OJEHHOBAS KHCIIOTHI, KaK MPEACTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT] ] 1 15.03




Ne Tema ypoka KonuuecTBo uacos ara
n/n Beero |Kontponbusie| [Tpaktuueckue| H3YICHAA
paboThl paboThI

24 |[[MpbLia KaK COJH BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE AelicTBrE] ] 1 22.03

25 |[[CnoxHble 3¢pupbl KaKk IPOM3BOIHBIE KAPOOHOBBIX KHCIOT. [ MIponn3 cioxkHbIX 3Gupos]] 1 5.04

26 |[[>Kupsr: ruaponan3, mpuMeHeHne, OnoI0rnIecKas poJib 5KUpOB] | 1 12.04

27 |[[YraeBomsl: cocTaB, Kinaccudukarys. BaxxHelve nmpeIcTaBuTeNn: IIF0K03a, PpyKTo3a, caxaposa]| 1 19.04

28 |[[Kpaxmai u 1euioo3a Kak NprupoIHbIe TOIUMEpHI ] | 1 19.04

29 |[[KonTposbHas paboTa 1o pasneny «Kuciopoacoaepxaiinue opraHnueckue coequHeHus»/ Beepoccuiickas 1 1 26.04
nmpoBepoyHas padora]]

30 |[[O6mas xapakTepuCcTHKa a30TCOACPIKANUX OpPraHUIECKIX coequHeHMH / Becepoccuiickasi mpoBepovHas 1 1 26.04
pabora]]

31 |[[AMUHBI: METHJIAMHH ¥ aHWJIHH] | 1 17.05

32 |[[AMUHOKHCTOTHI KaK aM()OTEpPHBIC OPTaHUYECKUE COSTUHEHHUS, UX OMOJOrHYecKoe 3HaueHue. IlenTumasl. 1 17.05
Benku kak mpupoIHbIE BEBICOKOMOJICKYIISIPHBIE COSTMHEHMS | |

33 |[[OcHOBHBIC TOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COSTHHCHU | | 24.05

34 |[[OcHOBHBIE METOIBI CHHTE3a BEICOKOMOJICKYJISIPHBIX cCoequHEeHnH. [ImacTMacchl, Kayqyku, BOJOKHA] | 24.05
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kopg,
nposepsemoro Mposepsaemble NnpeaMeTHble pe3y/bTaTbl 0CBOEHMA OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl cpeaHero obuero obpasosaHus
pesynbTtata
1 Teopernyeckie OCHOBBI OPraHUYECKON XUMUH
ChopMUpPOBaHHOCTH TPENCTABICHUN O XUMUYECKON COCTABIIONICH €CTECTBCHHOHAYYHOW KApTUHBI MUpA, POIM XMMHHM B TIO3HAHWHU SIBICHUN TPHUPOIBI, B
1.1 (hOpMHUPOBAaHUH MBIIUICHUS W KYJIBTYypPBI JTUYHOCTH, € (HYHKIMOHAIBLHONH IPaMOTHOCTH, HEOOXOAMMOM JUI PEHICHUS MPAaKTUYCCKUX 337a4 U KOJIOTHYCCKH
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO U PUPOIHOM cpejie
Bragenue cucteMol XMMUYECKHUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIIUE MOHATHS (MOJIEKYJa, BAIEHTHOCTD, 3JIEKTPOOTPHUIIATENbHOCTD, CTETICHb
OKHCIICHUS, XUMUYeCKasl CBA3b, MOJIb, MOJISIPHAsl Macca, MOJIIPHBINA OOBEM, yIIepOIHBIA CKeNleT, (pyHKIMOHANbHAS TPYIa, PaguKai, U30MepHs, U30MEpH,
12 TOMOJIOTHYECKUHN PSAIl, TOMOJIOTH, YTIIEBOAOPOIBI, KACIOPO- M a30TCOAEPIKaIIUe COSTNHECHNUS, ONOJIOTHIECKH aKTUBHBIE BEIIeCcTBa (YTIICBOIBI, )KUPEI, OSIKN),
' MOHOMED, IIOJTUMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOIICKYJISIPHBIE COSAMHEHMS); TCOPHU U 3aKOHEI (TEOPHSI XUMHUYECKOTO CTPOCHUS OPraHUIECKIX BemecTB A. M.
BytnepoBa), 3aKOHOMEPHOCTH, CHMBOIUYECKUH SI3BIK XUMHH, (PaKTOJIOTHUESCKHE CBEIEHHS O CBOMCTBAX, COCTaBe, MOMYYCHUH W OE30MaCHOM HCIIOIB30BAHUM
Ba)KHEHIITNX HEOPTaHMUECKHUX M OPTaHHICCKUX BEIIECTB B OBITY U MPAKTHIECKOH AESTEILHOCTH YEIOBEKA
13 ChopMIpoBaHHOCTE YMEHUH BBHISBIATH XapaKTepHBIC MPU3HAKU MOHSATHH, yCTAaHABIMBATH WX B3aHMMOCBS3b, MCIOJIH30BATh COOTBETCTBYIOUINE MOHATHS MPU
' ONHMCAaHUU COCTaBA, CTPOCHUS M MPEBPAIICHUI OPraHMYECKUX COSTUHEHUN
c(hOpMUPOBAHHOCTh YMEHHUI HCIOBb30BaTh XMMUYECKYI0 CUMBOJIUKY JUISI COCTABIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaEHHOMN) GopMy
1.4 OpPraHUYECKHUX BEIICCTB U YPAaBHCHUN XMMHUYECKUX PEaKIIUi, N3rOTABIMBATH MOJIEIH MOJICKYJI OPraHHUSCKUX BEIIECTB IS MILTFOCTPALUN UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOSHHSI
CdopMHUpPOBaHHOCTh YMEHHUI yCTaHABJIMBATH MPUHAAJIEKHOCTh M3yUYEHHBIX OPraHUYECKHX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K ONpEAeTEHHOMY Kiaccy
15 (rpymme) coeauHeHWH (YrIeBOJOPOJBI, KUCIOPOA M a30TCONEpKAIlMe COEJUHEHHsS, BBICOKOMOJIEKYJSIpHBIE COCIUHEHMs), JaBaThb WM Ha3BaHUS II0
cuctemarnueckoil Homenkiatype (IUPAC)
1.5 CopMIpOBaHHOCTH YMEHHS ONPEIEIISITH BUIBI XUMHUECKOH CBSA3H B OPTAHWYECKUX COCTMHECHUSX (ONMHAPHBIC U KPAaTHBIC)
16 CdopMHPOBaHHOCTh YMEHHUS MPHUMEHSATh: TIOJIOKEHHUS TEOPUH CTPOCHHUs opraHmyecknx BemiecTB A.M. ByTiepoBa s oObsSCHEHHsS 3aBUCHMOCTH CBOMCTB
' BEIIECTB OT UX COCTaBa M CTPOCHMST; 3aKOH COXPAHEHHUSI MAcChl BEIECTB
2 Yrnesonoponsl. Kucnopoacoaepskaliye u a30Tcoepxaliie OpraHuueckue coelMHeH s. BEICOKOMONIEKYISIpHbIE COSTUHEHUS
ChopMIpOBaHHOCTH YMEHUI PUBOUTEH TPUBUAIBHBIC HA3BAHUS OTJCIBHBIX OPIaHUUECKUX BEMICCTB (ITHIICH, IPOIHIICH, Al[eTUIICH, STHICHTIINKOIb, TIHIEPUH,
2.1 (enon, dhopmanpaerua, aneTanbIerH, MypaBbHHAS KUCIOTA, YKCYCHAs KHCIIOTa, OJEWHOBasl KUCIIOTA, CTEApPUHOBAs KHCIOTa, TII0K03a, (PpyKTo3a, Kpaxmad,
LEJIJTI0JI03a, TJIMLIKH)
ChopMHpOBaHHOCTE YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (BU3MUYCCKHE W XMMHUYECKUE CBOMCTBA THIIMYHBIX INPEICTABUTEICH Pa3MYHBIX KIaCCOB
2.2 OpraHMYECKHX BENIeCTB (METaH, 3TaH, dTHJICH, TPOITWIICH, alleTWIeH, OyTanueH-1,3, metunOyTanuen-1,3, 6eH30I1, METaHOJI, 3TAHOJI, dTHIICHIJIUKOJb, TJIUIEPYH,

(heHou, aneTaupIeruA, MypaBbHHASL M YKCYCHAsI KUCIIOTHI, TIIIOK03a, Kpaxmall, IeJUII0I03a, aMHHOYKCYCHAsI KHCIIOTa)




Kopg,

npoBepsAemoro MpoBepAemble NpeaMeTHbIe pe3yabTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTe/IbHOM Nporpammbl cpeaHero obuero ob6pasoBaHus
pe3synbrata
5 ChopMUpOBaHHOCTE YMEHHS HIUTIOCTPHPOBATh TEHETHYCCKYIO CBSI3b MEXKIY THIHUYHBIMHU MPEACTABUTEISIMH PA3JIUYHBIX KIACCOB OPTraHUYECKUX BEIIECTB
3 YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIHI C UCIIOIB30BAHUEM CTPYKTYPHBIX POpMYIT
94 CdopMHPOBaHHOCTH YMEHHS XapaKTepU30BaTh HCTOYHUKHU YTIIEBOIOPOTHOTO CBIPhs (He(Th, MPUPOIHBIN ra3, YTroJib), CHOCOOBI UX MepepadOTKH U PAKTHIECKOE
pUMEHEHHE MMPOAYKTOB IMepepaboTKH
3 Xumus 1 ku3Hb. Pacuérel
CdopMHupoBaHHOCTH YMEHHUI BJIaZieTh CUCTEMOM 3HaHHUH OO0 OCHOBHBIX METOJaX HAYYHOTO TO3HaHHS, HCIOJB3YEMbIX B XUMHH MPHU W3YYCHUHU BEIIECTB H
3.1 XUMHUUYECKUX ABIIEHUN (HAOJrOACHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJIEIIMPOBAaHNUE), UCIIOIB30BATh CUCTEMHBbIC XUMUYECKHE 3HAHUS JJISl TIPUHATHUS pEIIeHU B
KOHKPETHBIX )KIH3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U WX MPUMEHEHUEM
3.2 CdopMHupoBaHHOCTH YMEHHWI COOIONATh MpaBWIa TOJIb30BaHUS XUMHUYECKOH MOCYAOH M JabOopaTOpPHBEIM 00OpYyAOBaHMEM, a TaKXe IMpaBHiia OOpaIleHHUs C
' BENICCTBAMH B COOTBETCTBHH C HHCTPYKIIMSAMH T10 BBITOJHEHHIO JJA0OPATOPHBIX XHMHUIESCKHX OITBITOB
CdopMHPOBaHHOCT, YMEHHWH TUIAHUPOBATh M BBITIONHITH XUMHUYSCKUH 3KCIIEPUMEHT (MPEBPANICHHUS OPTraHHMYECKHUX BEIIECTB IPH HArPEBAaHHUH, ITOJyUYCHHE
33 STWJIEHA M HM3YYCHHE €r0 CBOMCTB, KAUCCTBCHHBIC PEaKIIMM OPraHMYECKHUX BEMIECTB, JACHATYypalus OCJIKOB IMPH HArpeBaHWHM, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHH C TIPABUJIIAMH TEXHUKHU 0€30IMaCHOCTH MPH 00paIeHIH C BENECTBAMH U JIAOOPATOPHBIM 000pYTIOBAaHUEM; MIPEJICTABIATH PE3YJIbTAThl XHAMHUYECKOTO
JKCIIepUMEHTA B (hopMe 3anKcH ypaBHEHHI COOTBETCTBYIOIINX PEAKIHI U (hOPMYIIMPOBATH BHIBOBI HA OCHOBE STHX PE3YJIhTATOB
3.4 CdopMHPOBaHHOCTh YMEHHUI MTPOBOJINUTH BBIYUCIICHUS IT0 XUMHUECKUM YPaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO BENIECTBA WIIH TIPOIYKTAa PEaKITUH
0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIHHN)
35 CdopMHPOBaHHOCTh YMEHHIH KPUTHUCCKU aHATU3HPOBATH XUMUIECKYIO HH(POPMAITHIO, ITOJTyYaeMyI0 U3 pa3HBIX HCTOUHUKOB (CpeCcTBa MacCOBOM HH(POPMAIINH,
cets IHTEpHET U ApyTHE)
ChopMHPOBaHHOCTh YMEHUH COOIOIATEH MPAaBHIa SKOJOTHUYECKH 1EIeCO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOH JESTEIBHOCTH B IIEJAX COXPAHEHHUS CBOETO
36 370pOBbSl U OKPYXKAIOILIEe NPUPOJHON CpEebl, OCO3HABATh OMACHOCTh BO3JCUCTBUS HA >KUBBIE OPTaHU3MBI ONMPENCIEHHBIX OPraHMYECKUX BEILECTB, TOHUMAA

CMBICJI ITIOKA3aTCIIsL HﬂK (HpeZ[CJ'II)HO Z[OHYCTPIMOﬁ KOH]_IeHTpaI_II/II/I), NOSICHATDH Ha MpUMEpPaAx CIIOCOOBI YMEHBIICHUA U TPEAOTBPAICHUSA UX BPECAHOTO BO3JICUCTBUS
Ha OpraHus3Mm 4YCJIOBCKa




MHNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

Kop MpoBepsemblii 31eMeHT coaepikaHuna
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH
IIpenmeT opraHuyeckoi XUMHUHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MIOJyUYEHUH HOBBIX BEILECTB M MaTepuasoB. Teopus CTpOeHHs OpraHUYECKUX COSAUHEHUI
11 A.M. byTtnepoBa, €€ OCHOBHBIE MOJIOKEHUS
) CtpyKTypHBIE (OPMYIBl OpPraHMYECKHX BeIIecTB. ['omousiorusi, m3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCAWHCHHSAX — OAWHAPHBIE W KpaTHBIE CBS3U.
L [TpexcraBnenne 0 KNacCHQUKAIMHA OPTaHUIECKUX BEIIECTB
1.3 HoMmeHnknatypa opraHM4ecKUX COeAMHEHMH (CHCTeMaTHUecKasi) M TPUBHAIbHBIC HA3BaHUS BaKHEHIIINX MIPEJCTaBUTENEH KJIACCOB OPIraHUYECKHX BEIIECTB
2 YT11eBo10poibl
) AJIKaHBL: COCTaB ¥ CTPOCHHUE, TOMOJIOTHYECKHH psii. MeTaH U 3TaH — MPOCTEHIITIe IPEICTABUTEIH ANKAHOB: (PU3MUECKIE 1 XUMUUCCKIE CBOHCTBA (PEeaKIIy 3aMETIICHIUS
1 U TOpEHUs1), HaXOXKJEHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHHE
AJIKCHBI: COCTaB M CTPOCHHE, TOMOJOTHIECKUH psiA. DTHICH U MPONIICH — MPOCTEHINNE IPENCTABUTENN aJKCHOB: (M3MYECKHE U XUMHUYCCKHAE CBOHCTBA (pEaKIyuu
22 THJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THPATALIMH, OKUCIICHHS U TOJUMEPU3ALINN), TOJyUYeHUE U IPUMEHEHUE
53 Anxaauensl: OyTtaguen-1,3 u metTundyTtanuen-1,3: cTpoeHHne, BaXKHEHUIINE XUMHUYECKUE CBOWCTBA (peakuusi nmoauMmepusanuu). [lomyueHrne CHHTETUYECKOTO Kaydyka
U pE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJOTUYECKUl psAl. ALCTHICH — MPOCTEHIINIA MTPEACTaBUTEND AJKHHOB: COCTaB, CTPOEHHE, (PU3NUECKUE H XUMHUYECKUE
24 CBOWCTBA (peaKkIMu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THAPATALINH, TOPEHHUS), TOTy4YECHHE U IPUMEHEHHUE
Apensl. benson: coctas, cTpoeHHe, (H3HYECKHE U XUMUYECKHUE CBOMCTBA (PEaKIMH TaJIOTCHUPOBAHUS M HUTPOBAHMSA), NOJyUEHUE U MpUMEHEHHEe. Toiyon: cocTas,
2.5 CTpoeHHE, (pU3NIECKHEe U XUMUYECKHUE CBOWCTBA (PEaKLUH TaJOreHUPOBAHMUS U HUTPOBAHUS), ITOJyUECHUE U IIPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBS3b
MEX]ly YII€BOJOPOJaMHU, IPUHAAISKAIIMMHU K Pa3IMYHbIM KJIaccaM
IIpupoaHbIe HCTOUHHUKH YTI€BOIOPOAOB. [Ipupoanblif ra3 u nomyTHele HedTsHBIE Ta3bl. HedTh U e€ mpoucxoxaenue. CrocoOsl nmepepaboTku He(TH: MEPEroHKa, Kpe-
2.6 KUHT (TepMHYECKHH, KaTAINTHIeCKHi), miposn3. [IponykTsl nepepaboTkn HedTH, NX MPUMEHEHHE B MIPOMBIIIIIEHHOCTH U B OBITY. KaMEeHHBIH yTroib M MPOIYKTHI €To
nepepaboTKu
3 Kucnopozacoznep:xaiiye opraHu4ecKue CoeIMHEHNs
ITpenensHBIE OMHOATOMHBIE CIUPTHL. METaHONI U 3TAHOJ: CTPOCHHE, (PH3HMUCCKUE U XUMHUYECKHE CBOWCTBA (PEAKIMH C aKTUBHBIMY METAJUIAMH, TaJIOTCHOBOIOPOIaMH,
TOpeHne), IpIMeHeHne. BogoponHsie CBsI3M MEXAy MOJIEKYyJaMH CHHPTOB. JleficTBMEe MeTaHONIa M 3TaHOJA HAa OPraHW3M YeJOBeKa. MHOTOaTOMHBIE CIHPTHI. DTH-
31 JICHIJIMKOJIb U TIIMIEPUH: CTPOEHHE, (pr3ndeckne U XUMHIECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMU METaJUIaMM, KaueCTBEHHASI Peakius Ha MHOTOaTOMHBIC
cnupThl). JleiicTBUe Ha opraHusM 4yenoBeka. [IpruMeHeHue IuneprHa U 3TUIICHIIUKOIS
3.2 DeHOI: CTpOCHNE MOJICKYJIBI, (PU3NUECKIE U XUMUYecKue cBoiicTBa. TokcnmuHocTh enona. [Ipumenenne gpenona
33 AJpaerunsl 1 KeToHbl. DopMabIeTrn, aleTalbAeIHI: CTPOeHNE, (PU3NIECKHUEe U XUMUYECKIE CBOMCTBA (PEaKInU OKUCIICHHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIE PEaK-
II1H), TOJTY9eHUE U IPIMEHCHHUE
ORHOOCHOBHEIC TIpeETbHBIC KApOOHOBBIE KUCIOTH. MypaBbrHAsA M YKCYCHAsI KUCIOTHI: CTPOCHHE, (PU3NIEeCKUE U XUMHYECKIE CBOMCTBA (CBOMCTBA, 00IIHe IS KIacca
3.4 KHCIIOT, PeakIys dTepu(UKaIN), ToTydyeHne u npuMeHeHne. CTeapruHOBasI U OJIEMHOBAsI KUCIOTHI KaK IPEICTABUTENHN BHICIINX KapOOHOBBIX KHCIOT. MBIIa Kak COJH

BBICIINX KapPOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE




Kogp, MpoBepAemblii 31eMEHT coaepKaHusa
3.5 CroxxHbIe 3QUpHI Kak MPONU3BOJHEIE KApOOHOBBIX KUCIOT. ['uaponns cnoxHbIX 3¢upos. XKupsl. ['napomus xupos. [IpuMenenne xupoB. bruonornyeckas posib )KHPOB
yFHeBOI[I)I: COCTasB, KJ‘IaCCI/I(l)I/IKaLII/IH YIJI€BOAOB (MOHO-, au- U nonncaxaplzmm). I'imroko3a — HpOCTCfIHIHfI MOHOCaxapu/i: 0COOEHHOCTH CTPOCHUA MOJICKYJIbI, (bHSI/I‘ICCKI/Ie
U XMMUYeCKue CBOUCTBa (B3aumopeicTaue ¢ ruapokcunoM meau(ll), okucneHne aMMuauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIEHHE, OPOXKEHUE TTHOKO3bI),
3.6 HaXOXACHUE B NPHUPOAC, NMPHUMCHCHUC, OouoJiornyeckas POJIb. dotocuHTE3. CDpyKTOSa KaK HM30MCp TJIFOKO3bI. KanMaJ‘I " [EJUIK0JIO3a KaK MPUPOAHBIC ITOJIUMEPHI.
CtpoeHue Kpaxmasa H IeJUT0JI03bl. DH3nuecKkue u XMMHISCKIE CBOMCTBA KpaxMalia (THAPOJIHN3, KAUeCTBCHHAs] PEaKIIUs C HOJIOM)
4 A3oTcoaepxaliue OpraHuuecKue coeInHEHHS
AMUHOKHCIIOTEL KaK aM(l)OTepHI)Ie OpraHnv4eCKue COCANHCHU. dusnyeckre U1 XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha npumepe FJ'II/IIII/IHa). Bbunonornueckoe 3Hauenue
41 amMuHOKHUCIOT. [lenTuapl
4.2 benku xax IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUS. HepBI/I‘IHaSI, BTOpUYHAA U TPETUYHAA CTPYKTYypa 0eykoB. XUMHUUYECKUE CBOMCTBA OEIKOB: TUAPOJIN3, ACHA-
Typanusa, KAUCCTBCHHBIC PECAKIIMN Ha Oelku
5 BLICOKOMOJ'IeKyJ'ISIpHLIe COCAMHCHUSA
51 OCHOBHBIE TTOHSITUSI XUMHUHA BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN: MOHOMED, TTOIMMED, CTPYKTYPHOE 3BEHO, CTENCHh MOTUMEPH3AINH, CPEAHSISI MOJIEKYJISIpHAs Macca.
OcHOBHEIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COBHI/IHGHI/Iﬁ — IOJIMMCPHU3ALU U ITOJITUKOH ICHCALINA
52 DKCIepUMEHTAIBHBIC METO/IbI U3YYCHHUS BEIISCTB W UX IMPEBpAIIeHUi: 03HAKOMIICHHE C 00pa3liaMu MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB.

ITosydeHuE CUHTETUYECKOIO KayuyKa U PE3UHbI




