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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o0mIeo0pa3oBaTebHON  Y4eOHON  JUCHUIUIMHBI
«Xumus» paspaboTaHa Ha ocHoBe Tpebosanuii ®I'OC COO!', ®I'OC CIIO! no
cootBeTcTByIOmEl cnemuansaocTy 1 POIT COO'M ¢ yuetom paboueii mporpamMMel
BOCITUTAHUS JJIs peain3anuud o0pa30oBaTEIhbHOM MPOrPaMMbl MO CHEIHATBHOCTH
36.02.01 Berepunapus.

Lenpio wW3yuYeHUS JUCHUIUIUHBI «XUMHS» ABIsieTcs (OpPMHpPOBAaHUE Y
oOydJarommxcst ~ MPEACTaBICHUH: O  MaTEepPHAIIbHOM  €IWHCTBE  MHpAa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUHUTIPUPOABI, O MECTE XHUMHH B CUCTEME
€CTECTBEHHBIX HAyK M €€ BEIyIIed pOIMB OOCCICYCHHH yCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHICCKOM, SJHEPTETUICCKON W MHUIIECBON
0€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpPUaJOB, HOBBIX
WCTOYHUKOB JHEPTUHU, B 00ECIICUCHWH PAIlMOHAIBHOTO IMPUPOIOTOIL30BAHMS, B
dbopMHpOBaHUM MHUPOBO33PEHUST U OOIIEH KyJIbTypbl YeNOBEKa, a TaKke
DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U TPHUPOTHOMN
Cpele; OCBOCHHE CUCTEMbI 3HAHHM, JIKAIINX B OCHOBE XUMHUYECKOM COCTABIISAIONIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUpa: (QPYHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB H
TEOpHWA XUMHUH, COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHUU BEIIECTBAa HA Pa3HBIX
YpPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJICKYJSIPHOM,  HAJMOJIEKYJISPHOM, O
TEPMOJIMHAMHYECKUXH KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX
peaknuii, 0 XUMHUYCCKOM DPABHOBECHH, PACTBOpPaxX W AWCICPCHBIX CHCTEMax, 00
OOIIMX HAYYHBIX TPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

dbopmupoBaHue y oOyyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHHWH 1T OOBSCHEHUS KIIFOUEBBIX
ujeil U mpoOJeM COBPEMEHHOW XUMHH, i OOBSICHEHHS W TPOTHO3WPOBAHUS
SBJICHWA, WMECIONINX €CTCCTBCHHOHAYYHYIO TIPUPOAY; TPAMOTHOTO pEIICHUS
npo0sieM, CBSI3aHHBIX ¢ XMMHUEH, MPOTHO3UPOBAHUS, aHATN3a U OIICHKU C MO3UIUI
HKOJIOTUYECKON O€30MacCHOCTU TMOCTEJACTBUM  OBITOBOM U MPOU3BOJICTBEHHON
NEATETLHOCTH  YeJIOBEKa,  CBSA3aHHOW C  XMMHYECKHM  TIPOM3BOJICTBOM,
UCITIOJIb30BAaHUEM U TIEPEPAOOTKOM BEIIECTB.

3amauaMy U3YYCHUS TUCIIUTUTHHBI « XUMUSD) SIBIISIOTCS

yrayOJeHue MpeJICTaBIeHUH O HayYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX
JUIsl IPUOOpETEeHUsT YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYCCKUX SBJCHUH, WMEIONIMX MECTO B TPUPOJAE, B  MPAKTHUCCKOU
JeSATeTbHOCTHH TTOBCETHEBHON KU3HH,

BOCIIUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SBJICHUHN TIPUPOIBI, YBAXKCHUS
K TIpoliecCy TBOpYECTBAa B  O00JacTHM  TEOPETHUYECKUX U  MPUKIATHBIX
WCCJICIOBAHUA B XUMHUH, (POPMUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH;



pa3BUTHE MOTHBallMd K OOYYEHWI0 © TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUS OOIICYETIOBEUSCKUX
LICHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKHX
CrocoOHOCTEW 00yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHUSK
caM0o00pa3oBaHUI0 W HEMPEPHIBHOMY OOPAa30BAaHHMIO KaK YCJIOBHUIO YCIECIIHON
po(heCCHOHATLHOW W OOMIECTBEHHON ACSITEILHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBBIO U TIOTPEOHOCTH B 3I0POBOM 00pase KHU3HHU;

dopMuUpOBaHWE YMEHHMI W HABBIKOB pPa3yMHOTO MPUPOJIONOIH30BAHMUS,
pa3BHUTHE OKOJOTHUYECKON KYyJIBTYphl, NPHOOPETEHHUE ONbITa  OOIIESCTBEHHO-
MIOJIC3HOH IKOJIOTUIECKOU ACSATEITbHOCTH.

JucuunnuHa «XUMUs» BXOAUT B 00111€00pa30BaTENbHbIN LUK U SIBISIETCA
00s3aTeNbHBIM  0011I€00PA30BATENbHBIM YUYEOHBIM MPEAMETOM, H3Y4YaeTcs Ha
yIIIyOJIEHHOM YpPOBHE Ul €CTECTBEHHOHAYYHOrOo MNpO(UIIS MO CHEIHaIbHOCTH
36.02.01 Berepunapus.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCHUIIJIMHBI

OcBoeHMe coaepKaHus JUCHUIUIMHBI « XUMUS» 00€CIIeYMBAET JOCTHXKEHUE
00y4YaroImMUMUCS CIEAYIOUIUX PE3YIbTaTOB:

JUYHOCHbIX .

1) B chepe rpaxk1aHCKOrO BOCIIUTAHUS:

0CO3HaHMsI 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH,
YBAXCHUS K 3aKOHY Y MPABOIOPSIIKY;

MPEICTABJIECHUS O COLMAJIbHBIX HOpPMax H TPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUIB KOJIJICKTHBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA TIPU CO3IaHUU
Y4€OHBIX MPOEKTOB, PEIIEHWU YUYEOHBIX W MO3HABATEJBHBIX 3aJ]lay, BBIMOJHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUsS, JIOTHKY |
apryMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMUHbIX BUJIOB YUYECOHOU €SI TEIHLHOCTH;

2) B chepe maTpuOTHYECKOTO BOCITUTAHHUS:

[IEHHOCTHOTO OTHOIIECHHUS K MCTOPUYECKOMY M HAYYHOMY HACJCIUIO
OTE€YECCTBCHHONXUMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHIECKOTO
NPWIOKEHUS XWMHH, OCO3HAHHWS TOTO, YTO JaHHbIE HAayKd €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOACHUM, KPOMOTIMBBIX  OKCIIEPUMEHTAJIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYJla YYEHBIXH IMPAKTHKOB,;

WHTEpPECa W TI03HABATEIbHBIX MOTHBOB B TIOJYYCHHH M ITOCICAYIOMIEM
aHanu3e WHOOPMAIMU O TIEPEIOBBIX JTOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
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XMMUH;

3) B cdepe TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

HPABCTBECHHOT'O CO3HAHMS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIIUH, CBSI3aHHBIC C XUMHUYCCKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHHsI, OPUCHTUPYICh HA MOPATbHO-HPABCTBCHHBIC
HOPMBIU I[ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE M MTOCTYIKH CBOMX TOBAPHIICH C

MO3MIIMHA HPABCTBCHHBIX MW TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
HOCJIC/ICTBH MOCTYIIKOB;

4) B cpepe popmMupoBaHUS KYJIBTYPHI 310POBbSI:

NOHMMAHUA IIEHHOCTEH 3J0poBOTO M Oe3omacHOro o6pasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILICHHUS K COOCTBEHHOMY (U3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIIOAIcHUS TIpaBWJI O€30IMacHOr0 OOpallleHusi C BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HHU, B TPYAOBOU IE€ATENBHOCTH;

NOHUMAaHUS ILEHHOCTH IPaBUJ HHJIWBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011aCHOrOTIOBEACHHSI B CUTYALUSIX, YTPOXKAIOIINX 3A0POBbIO U KU3HU JIIO/ICH;

OCO3HaHUs MOCJIEICTBUN M HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOseHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) B chepe Tpy10BOr0 BOCIUTAHHUS:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeOBATEILCKON
JESATCIIBHOCTH,00IIECTBEHHO T0JIC3HOM, TBOPUECKOM U IPYTHX BUJIAX ACSITCIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PCIICHUM NPAKTHUYSCKHUX  3ajad
COLIMaIbHOMHAIIPABICHHOCTH (B paMKaX CBOCTO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKTHYSCKOMY M3yUeHHI0 PodecCuii pa3IudaHOro poja, B TOM
YHCJICHA OCHOBE TIPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUHU;

YBaKCHHS K TPYLy, JIOASAM TPYyJia U pe3ysibTaTaM TPYAOBOH JeSITCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYyaJbHOM TpacKTOPUHU
oOpa3zoBaHus, Oyaymield mpodeccur MW peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTH K XUMHUH, WHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) B chepe IKOJTOTHUeCKOro BOCITUTAHUS:

AKOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOIIEHUS K NPUPOJE KaK HUCTOYHUKY
CYILIECTBOBAaHMS KU3HU HA 3€MIIE;

MOHUMAHMS TJO0AJIBHOTO XapaKTepa HSKOJIOTHYECKUX TMpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSAHUE MTPUPOJHOM U COLIMATBHON CPEIbL;

OCO3HaHMsSI HEOOXOIUMOCTH HCIOJB30BAaHUS JOCTH)KEHUUW XUMHUHU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHSA JEUCTBUM, TMPUHOCIIIMX BPEHN OKPYKAIOLIEH
MPUPOIAHONM Cpele, YMEHHS MPOTHO3MPOBATH HEOIATOMPUSITHBIC IKOJOTHIECKUE



MOCJICACTBUSA IMPCAIIPUHUMACMBIX ,HCfICTBI/II\;I " IpcaoTBpaliaTh UX;

HaJIM4KUA Pa3BUTOTO 3KOJIOTHMYCCKOT'O MbIIIJIICHUS, AKOJIOTUUECKOM KYJbTYPHI,
OIIBITAACATCIIBHOCTHU AKOJIOTUYECKOM HarpaBJICHHOCTH, YMCHUS PYKOBOACTBOBATHCA
nMHN B HOSH&B&TGHBHOﬁ, KOMMYHHK&THBHOﬁ u COHHaHLHOﬁ IIPAKTHKC,
CITOCOOHOCTH U YMCHUA AKTUBHO IIPOTHUBOCTOATH HACOJIOTHUHU XGMO(l)O6I/II/I;

7) B chepe LIEHHOCTH HAyYHOTO MTO3HAHUS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKWUU 00I1I€CTBEHHOW MPaKTUKHU;

NOHUMaHUsl CcreuuUKd XUMHUM KaKk HayKd, OCO3HAHHMS €€ poiau B
(GbOpMUPOBAHNN PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH LEJIOCTHOTO
NPECTaBICHUA00 OKPYXKAIOIEM MHUpPE KaK O €JUMHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuUu MpoOdJIeM COXpaHEHUs
PUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B  0OCOOOM 3HAYMMOCTHM XHMMHHM JUII  COBPEMEHHOMN
[IUBUIM3AIMH: B €€ TYMaHHUCTUYECKOM HAIIPaBICHHOCTH 1 BaXKHOW POJIA B CO3/IaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJbTYpbl, B PEIICHUU TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, dHEPreTUUECKOW, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHM MEIULUHBI, 00ECIEYEeHUH YCIOBUHN
YCIIELIHOTO TPY/Ia ¥ 3KOJOTUYECKH KOM(POPTHON KU3HU KAXKI0TO UJieHa 00I1eCTBa;

€CTECTBEHHOHAyYHOM TI'pPaMOTHOCTH: IIOHMMaHHUSl CYIIHOCTH METOJIOB
NO3HAHUSI, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUSUISI aHallu3a U OOBSICHEHUS SBJICHUM OKPY>KAIOIIETO MHUpA U
MPOUCXOISAIINXB HEM M3MEHEHUH, YMEHUS JeNlaTh 00OCHOBAaHHBIC 3aKITIOUYCHUS Ha
OCHOBE HaYYHBIX (DAKTOB M UMEIOIINXCS JAHHBIX C IIETBIO TIOMYyYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO WCIOJIB30BaTh XUMHUYECKHWE 3HAHUS s
pereHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

WHTEpeca K IO3HAHMIO, MCCIIEIOBATENIbCKON IeATEeIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K HENpPEepPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHWI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMUIIOTPEOHOCTSIMU;

MHTEpECca K OCOOEHHOCTSIM TpyJa B pazIu4HbIX chepax mpodeccruoHaTbHON
NESITEIIbHOCTH.

MemanpeomMen Hulx.

B pesynbTare uzydeHus XMMUK Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus y
oOyuaroierocs OyayT cpopMHUpOBaHbI MO3HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIE
JIEUCTBUSI, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yU€OHBIC IEUCTBUS, PETYIISTUBHbBIE
YHUBEpCaIbHbIC yUeOHBIE IEWCTBUS, COBMECTHAS JIESITEIIbHOCTb.

OBnajzieHNEe YHUBEPCATBLHBIMU YUSOHBIMH MTO3HABATEIBHBIMHU JICHCTBHUSIMU:

a) 0a30BbBIC JJOTUYECKUE JCHCTBUS

dbopMynupoBaTh W  aKTyaJIW3UpOBaTh MpoOOJieMy, paccMaTpuBath €€




BCECTOPOHHE;

ONpPENETATh LEJIH ASATEIBbHOCTH, 3a/JaBas MApAMETPbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh IPHW OCBOCHWM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIC MPU3HAKW TOHATHUN W YCTAaHABJIMBATH UX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHMS U KPUTEpUM JJis1 KilacCH(UKalMK BEIIECTB U
XUMHYECKUX PEaKIUi;

yCTaHABIMBaTh IPUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE paCCyXkJeHUS (MHAYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTM M MPOTUBOPEUUSI B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLECCE MO3HAHUSA UCIOJIb3yEMbIE B XUMUHN CHUMBOJIAYECKUEC
(3HaKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJIEIBHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) dJIeMEHTa, XUMHUUYecKas (hopMylia, ypaBHEHUE XUMUUYECKON peaKIuu
— TIpHW pEIICHUH Y4YeOHBIX IMO3HABATENIbHBIX M IMPAKTHYECKUX 3aj]ay, MPUMEHSThH
HA3BaHHBIE MOJICJIBHBIC TPEACTABICHUS IS BBISBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHH.

0) 6a30BbIE UCCIIEIOBATEILCKHUE JICHCTBHUS

BJIaJICTh OCHOBAaMHU METOJOB HAyYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaknuii; GOpMyIHpPOBAaTh IEIW H 3aJa4d  HMCCIEIOBAaHWSA, HCIIOJIh30BaTh
MTOCTABJICHHBIC

¥ CaMOCTOSTEIHLHO C(POPMYIMPOBAHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTA
MO3HAHUS M OCHOBHI 11 (JOPMHUPOBAHUS THUIIOTE3BI MO TPOBEPKE IMPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W TIPOBEICHUS
YYEHHUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUs HAOIIOJATh 32 XOJ0M
mpoliiecca, CaMOCTOATENFHO MPOTHO3UPOBATH €ro  pe3yibTaT, (HOpMyIupoBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIEAOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIEIAaHHON padoTe;

npuoOpeTaTh ONBIT YYCHHUYECKOW HCCIEAOBATEIbCKOM W TPOEKTHOU
NeSTETLHOCTH, TIPOSBIIATH CTIOCOOHOCTh X TOTOBHOCTH K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB PCIICHHsI TMPAKTHUYECKUX 3a/ad, MPUMEHEHUIO pPa3UYHBIX METOI0B
TIO3HAHUS.

B) paboTa ¢ uH(popMaluen

OpUEHTHUPOBAThCA B PpA3JIMYHBIX HCTOYHMKAX HWHoOpMauu (Hay4yHO-
NOMyJIsipHasi JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MOCOOuS,
pecypebl MHTepHeTa), aHamu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (QopM
IPEICTABIICHUS], KPUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYNUBOCTH;



dbopMynHpoOBaTh 3aMPOCHl U MMPUMEHATHh PA3JIUYHBIE METOIBI NP MOUCKE U
orbope wHpoOpManuu, HEOOXOAMMOW IS BBINOJTHEHHS Y4YEOHBIX  3a/ad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX IIOUCKOBBIX CUCTEM,;

CaMOCTOSITENILHO ~ BHIOMpaTh  ONTUMANBHYIO  (OpMY  TpEICTaBICHHUS
uHpopMmaruu (cxemsl, rpaduKd, AUArpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHE);
UCTIONIb30BaTh HAYYHBIA SI3bIK B KadeCTBE CpelCcTBa Ipu paboTe ¢ XUMHUYECKOH
uHpOpMaIlMel: TPUMEHATh MEXMpPEAMETHbIE ((PU3NIECKUE W MaTeMaTHYCCKHE)
3HAaKW U CUMBOJIBI, POpMyJIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

OBIaJicHHE YHHBEPCATbHBIMU YICOHBIMU KOMMYHHKATHBHBIMU ACHCTBUSIMU:

a) oOIIeHHE:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJAC JHAOra
W/WIU  JUCKYCCUH, BBICKA3bIBaTh HICH, (OPMYIUPOBATH CBOM  IMPEIJIOKCHUS
OTHOCHUTEJIFHO BBITIOJHCHHS TIPEIJIOKEHHON 3a/1a49H;

0) coBMecTHas JIeSITEIbHOCTb.

BBICTYIIaTh C TIpE3eHTAlliel pe3yIbTaTOB II03HABATEIBLHON ICATEIBLHOCTH,
TOJIYYCHHBIX CAMOCTOSTSIIBHO MM COBMECTHO CO CBEPCTHHKAMH IPU BBHIMIOJTHECHUT
XUMHYECKOTO SKCIICPUMEHTA, MPAKTHYECKOHW PadOThI IO HMCCIICIOBAHUIO CBOMCTB
U3Y4acMbIX BEIISCTB, peaju3allK y4eOHOIO IMPOEKTa, M POPMYJIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX UCCIICIOBAHUN MYyTEM COTJIACOBAHUS TIO3HUIIMHA B X0J1€
o0CyXIeHUsI 1 OOMEHAa MHEHUSMH.

OBnajzicHUEe YHUBEPCATLHBIMU YICOHBIMU PETYJISTUBHBIMU JICHCTBUSIMM:

a) caMOOpraHu3aIs:

CaMOCTOSTENIbHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO ITO3HABATEIIBHYIO
NeATEIbHOCTh, OmpeAess e€ Iead W 3aJadd, KOHTPOJUPOBaTh W IO Mepe
HEOOXOJMMOCTA KOPPEKTUPOBATh  MpejlaraeMplii ajdroOpuT™M JIEUCTBHM MpHU
BBITIOJIHGHUHM YYE€OHBIX U HCCIEAOBATENIbCKUX  3a7ad, BBIOMpaTh Hambosee
b (}eKTUBHBI CHOCO0 MX penieHus ¢ y4€TOM TOJyYEeHHUs] HOBBIX 3HAHHUM O
BEII[ECTBAX U XUMUUYECKUX PEAKIIUSIX;

0) CaMOKOHTPOJIb:

OCYIIIECTBJISATh CAaMOKOHTPOJIb JESITCIIBHOCTH HAa OCHOBE CaMOaHalh3a W
CaMOOIICHKH.

npeomemmnule
OTPaXKAIOT:
Paznen 1. Oprannueckas xumusl.
c(hOpMHUPOBAHHOCTH MPEJICTABICHUN: O MECTe€ W 3HAUYCHHH OPTaHUYECKOMH



XUMHH B CHCTEME ECTECTBEHHBIX HayK W €€ poju B 00ECIEYeHHH YCTONYHUBOIO
pa3BUTHUS YEJOBEUYECTBA B PEUICHUM MPOOJIEM SKOJOTHYECKOM, YHEPTreTHUECKON U
MUIIEBONH OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHalioB,
HOBBIX UCTOYHUKOB  DSHEPTUH, B o0ecnieueHnu palMOHAJIBLHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MMPOBO33PEHUS U OOILIEH KyJIbTYpbl
YeJIOBEKA, a TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOLLIEHUS K CBOEMY 370POBBIO
Y IPUPOJHOM CpeJIE;

BJIaJICHUE CUCTEMOI XMMUYECKUX 3HaHUHN, KOTOpask BKJIIOYAET:

OCHOBOIOJIAralle MOHATHS — XUMHUYECKUH DJIEMEHT, aToM, SJIpo H
JNICKTPOHHAs 000JI0YKa aroma, s-, P-, O-aTOMHBIE OpOHWTANH, OCHOBHOE H
BO30YXKIAEHHOE COCTOSIHUS aToMa, THOpUAM3alis aTOMHBIX OpOWTaneil, WOH,
MOJIEKYJa, BAJCHTHOCTb, AJEKTPOOTPHUIATEIBHOCTb, CTENEHb  OKUCJICHHUA,
XUMHYECKast CBA3b, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00BEM, YITIEpOJHBIN CKEJIEeT,
(dyHKIIMOHANMbHAS TpYIMa, paguKan, CTPYKTypHble (opmynsl (pa3BEPHYTEHIE,
COKpalIéHHbIE, CKENETHBIC), HW30MEpHUs CTPYKTypHAass W TMPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKas), H30MEPbI, TOMOJIOTUYECKUH psA, TOMOJIOTH,
YIJI€BOJOPOAbI, KHUCIOPOJA- M a30TCOAEpXkalllue OpraHMYecKHe COEAMHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS;

TEOpUH, 3aKOHBI (nepuoaudeckuii 3akon [{.11. Menaeneesa, Teopus cTpoeHuUs
oprannyeckux Beuiects A.M. ByTiepoBa, 3aK0H COXpaHEHUs! MacChl BELIECTB, 3aKOH
COXpPAaHEHUSI W  TPEBpAIICHUS OSHEPrUM IPU  XUMHUECKHX  PEAKIMIX),
3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3bIK XHWMHH, MHUPOBO33PEHUECKHE 3HAHUA,
JeKalie B OCHOBE IIOHMMAaHHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SIBIICHUI;

MPEICTAaBICHUS] O MEXaHU3MaxX XMMUYECKUX PEaKINid, TEPMOAMHAMUYIECKUX
U KWHETHUYECKHX 3aKOHOMEPHOCTSX UX TMPOTEKaHWs, O B3aWMMHOM BIUSHUU
aTOMOBH TPYIIIl aTOMOB B MOJEKyJaxX (MHIYKTUBHBIA W Me30MepHBIH 3((HEKTHI,
opuenTanThil u Il pona);

(akTOIOTHYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOyUYeHUH 1 0€3011acCHOM
UCIOJIb30BaHUU BAKHEHIIMX OPraHMYeCKUX BEHIECTB B OBITY M IPAKTHUECKON
NESATEIbHOCTH ~ 4YeJOBEeKa, OOMMX  HAy4YHBIX  [PUHLIMIAX  XUMHYECKOIo
IPOM3BOICTBA (HA pUMeEpE MPOU3BOJICTBA METAHOA, IEpepaboTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHMM: BBISBIATh XapaKTEpHbIE NPU3HAKU TMOHSATHUH,
yCTaHaBIMBaTh WX B3aUMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOLME MOHSTUS IPU
OIKMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYEeCKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISi COCTABIICHUSI MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (hOPMYJI OPraHHIECKUX
BEIIICCTB;

COCTaBIISITh YPAaBHEHUS XUMUYECKUX PEAKIMA M PACKPHIBATH UX CYIIHOCTH:
W3rOTAaBIMBATh MOJICTH MOJICKYJT OPTaHMYECKHX BEIIECTB ISl WILTIOCTPAIMH MX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH: yCTaHABIUBATh MPHUHAJJICKHOCTh U3YUEHHBIX



OpraHMYECKUX BEIIECTB IO HX COCTaByY M CTPOEHUI0 K ONpPENEIEHHOMY
KJIacCy/Tpylme COEOUHEHHH, JaBaTh KM HA3BaHMUS IO  CHUCTEMATHYECKOH
HomeHnkimarype (IJUPAC)u mpuBoauTh TpUBHAIBHBIC HA3BaHHS JJIS OTACIBHBIX
MpeICTaBUTENIed OPraHUYeCKUX BEIEeCTB (ITUJICH, alleTHJICH, TOJIyOJl, TJIMLEPHH,
ATWICHIJIMKONb, (EeHoN, QopManbAerujl, aleTalbIeru]], aleToH, MypaBbHUHAas
KHCJIOTA, YKCYCHasl KHUCJIOTA, CTEAPUHOBAS, OJIEMHOBAsI, TAJbMUTUHOBAS KUCIIOTHI,
IJIMIWH, aJlaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, AUBUHUI, HU30MIPEH, XJIOPOMPEH,
CTUPOJ U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHHUS OMNPEACNSITh BHUJ XHUMHUYECKOW CBS3U B
OpraHUYEeCKUX COCAMHEHUSX (KOBAJIEHTHAas W HOHHAs CBSI3b, G- M T-CBA3b,
BOJOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS
oprannveckux BemecTB A.M. BytnepoBa mist 0ObSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c()OPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu3oBaThb COCTaB, CTPOECHHUE,
(¢u3NUecKue 1 XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEICH pPAa3IHYHBIX
KJIACCOB OPraHWYECKHUX BEILECTB: AJIKAHOB, LUKIIOAIKAHOB, AJIKEHOB, AJIKA/JIMCHOB,
QJIKUHOB, apOMaTHYECKUX YIVIEBOJOPOJOB, CIHUPTOB, albJACTUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIXU CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMUHOKHUCIJIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, JM- U TIOJUCAXapuioB),
WUIIOCTPUPOBAaTh  TEHETHYECKYI0  CBSI3b  MEXJAY HUMH  YpPaBHEHMSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUUM C HCIOJb30BAHUEM CTPYKTYPHBIX
hopmya;

c()OPMUPOBAHHOCTh YMEHHS MOATBEPKAATh HAa KOHKPETHBIX MpPUMEpPAX
XapakKTep 3aBUCUMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHWYECKUX COEIMHEHUN
OT KpPaTHOCTUU TUNA KOBAJIEHTHOW CBSI3M (G- W T-CBA3M), B3aUMHOTO BIIMSIHUS
aTOMOB U TPYII aTOMOBB MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BATh UICTOUYHUKH YTIEBOJAOPOIHOTO
ChIpbsA(HE(PTH, MPUPOHBIN T'a3, yroJib), CIIOCOObI €ro nepepadoTKH U MPaKTHYECKOE
IPUMEHEHHUEIPOYKTOB MEpepabOTKH;

c(OPMUPOBAHHOCTh BIAJACHHUSI CUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METOJIaX M0O3HAaHUsl — HAOIIOCHUH, U3MEPEHUH, MOJEITUPOBAHUH, JKCIEPUMEHTE
(peabHOM U MBICJIEHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSITh OCHOBHBIE OTI€PAI[N MBICIIUTEIbHON
NESTEIbHOCTH — aHajiu3 M CUHTE3, CpaBHEHHUE, 0000IleHue, CHUCTEeMaTH3alUIo,
BBISIBJICHUE NTPUYUHHO-CJIEICTBEHHBIX CBA3EH — JUIsl U3yUYEHHsI CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKIIM;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJISATH B3aUMOCBA3b XUMUUYECKUX 3HAHUIC
MNOHATUSMUA M TPEACTABICHUSIMH APYIMX €CTECTBEHHOHAYYHBIX MNPEIMETOB IS
0oJee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTHM MAaTEepUajIbHOTO €IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHMS 10 OPraHMYECKOW XMUMHUHU Il OOBSICHEHUS U
IIPOTHO3MPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOY;

cOpPMUPOBAHHOCTh YMEHHUH: NPOBOAUTH PACcU€Thl IO XUMHUYECKUM
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dbopMynaM U ypaBHEHUSIM XUMHUYECKHX PEAKLIUN C MUCHOJIb30BAaHUEM (DU3HMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILECTBA C KOJMYECTBEHHON CTOPOHBL: PAcUEThl MO HAXOXKICHUIO XUMHUYECKON
dbopMysbl BelIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKUX D3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATTU3UPOBATH U OLICHUBATh
C TMO3MIMA  HKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS  OBITOBOM |
MPOU3BOICTBEHHOM JCSATENBHOCTU YEJIOBEKA, CBI3AHHOU C MIEpepadOTKOM BEIECTB,
UCITOJIb30BATh MOJYUYECHHbBIC 3HAHUS JIJIS1 IPUHSITHUS TPAMOTHBIX pellIeHUuH mpoOsieM B
CUTYyalUsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOATEIBHO IUIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (NOJIyYeHHME M H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE PEAKIHMH YIJIEBOJOPOJAOB PAa3jIMYHbIX KJIACCOB U
KHCIIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIIEPUMEHTATbHBIX
3a/lad 1O paclO3HABAHUIO OPraHWYECKHX BEIIECTB) C COOJIOJIEHUEM MPaBUI
Oe3omacHOro oOpalieHusl C BEIIECTBAMH M JabOpaTOpHBIM O0OpPYAOBaHUEM,
dopMynupoBaTh 1E€Nb HCCIENOBaHUS, MPEACTABIATh B pa3iuuHOM (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHU:

co0II0AaTh MpaBUjIa HKOJIOTUYECKU LEIECO00pPa3HOT0 MOBEACHUS B OBITY U
TPYJOBOM ACATENBHOCTH B LEJSIX COXPAaHEHMSI CBOETO 3/I0POBbS, OKPYKAIOLIEH
IPUPOIHON Cpebl U JOCTHKEHUS €€ yCTOWYMBOIO PA3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JCHCTBUS Ha JKUBBIC OpPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIch ntokazarens [1JIK;

aHAJIM3UPOBaTh LEJIECOO0PA3HOCTh NPUMEHEHUS] OPraHWYECKHUX BEILECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUYKHU 3pEHUSI COOTHOIIEHMS PUCK-TIOJb3A;

c(OpMUPOBAHHOCTh YMEHUH: OCYLIECTBIATh LEJICHANPABICHHBIA MMOUCK
XUMHUYECKON MH(POpMAlUU B pa3IMYHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeAcTBa MaccoBoil nHpopmannu, UHTepHET U Apyrue), KpUTUYECKU
aHANMM3UPOBaTh  XMMHYECKyr0  uH(popmaiuio,  mnepepabarpiBath €€ U
HCIIOJIb30BaThB COOTBETCTBUH C TTOCTABIICHHOM YUeOHOM 3a1aueii.

Paznen 2.001mas u HeopraHudeckas XUMUS

c(OPMUPOBAHHOCTH MPEICTABICHUIA:

O MarepuaJbHOM €JWHCTBE MHpPA, 3aKOHOMEPHOCTAX U IO3HABAEMOCTHU
SIBJICHUM IPUPOJBI, O MECTE M 3HAYEHUU XHMHHM B CHCTEME E€CTECTBEHHBIX HayK
u e€ poiau B OOECNEUEHWH YCTOMYMBOTO pAa3BUTHSA, B PELIEHUU MpoOiIeM
HKOJIOTUYECKOM, DHEPreTHYecKOl W NUIIeBOMl 0€30MacHOCTH, B Pa3BUTHU
MEJIUIMHBI, CO3/IJaHWHM HOBBIX MAaTE€pUajOB, HOBBIX HCTOYHUKOB DJHEPrUU, B
00eCleYeHU  PalMOHAJIBHOTO MPUPOJONOJIb30BaHUSA, B  (OPMUPOBAHUU
MHUPOBO33pEHUsI U O0OIIed KyJIbTypbl 4YEJNOBEKa, a TaKXKE JKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOTHOM Cpelie;

c(OpMHUPOBAHHOCTh BIAJCHUS CUCTEMOM XHWMHMYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIOJATAONINE IMOHATUS — XUMUYECKHW 3JIEMEHT, aTOM, SApPO
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aTromMa, M30TOIBLAJIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aToMHBIE OpOWTANH,
OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHUS aTOMa, THOpUAN3AINs aTOMHBIX OpOuTAalIeH,
WOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTEIEHb OKHUCIEHUS,
XMMHYECKass CBsI3b  (KOBaJE€HTHAas, WOHHAs, METaUIMYecKasi, BOJOPOIHAA),
KpUCTAJUIMUECKasT pelETKA, XMMHUYECKas PpPEakUus, pPAacTBOp, JJIEKTPOJIMTHI,
HEJIEKTPOJIUTBL, JJIEKTPOIUTHYECKAs JHUCCOLMALNsA, CTENEHb JIMCCOLMUALNH,
BOJOPOAHBIA IOKa3aTeidb, OKHCIUTENb, BOCCTAHOBHUTEb, TEIUIOBOW 3(PexT
XUMHYECKOUN peaKlnu, CKOPOCTb XUMHUYECKON PEaKNi, XMMUIECKOE PABHOBECHUE;

TEOPUM U  3aKOHBl  (T€OpUs  DIIEKTPOJUTHYECKOM  JIMCCOLMALIUU,
nepuoanyeckui 3akoH /[.1. MeneneeBa, 3aKOH COXpaHEHHS MAaCChl BELECTB, 3aKOH
COXpaHEHUS M TMpPEBpPALICHUS DJHEPruM INpPH XUMUYECKUX pEaAKLUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEWCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAllIHEe B OCHOBE
NOHUMAHUSl NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUI; COBPEMEHHBIE
NPEACTABICHUS] O CTPOCHHH BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX;

IPENCTABICHUS O MEXAHU3MAaxX XMMHUYECKUX PEAKLIUMN, TEPMOJNHAMUYECKHUX
U KWHETHUYECKHX 3aKOHOMEPHOCTIX HUX MPOTEKAHMS, O XHUMHUYECKOM PaBHOBECHH,
pacTBOpax U AUCIEPCHBIX CUCTEMAX;

(paKkTOJIOTHYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJIyY€HUHU U 0€3011aCHOM
UCIOJIb30BaHUU BaXHEMILIMX HEOPraHMYECKHX BELIECTB B OBITY M IPAKTHUECKOH
JESATEIIbHOCTH YeJIOBEKa, OOLINX HAYYHBIX IPUHLIUIIAX XMMHUYECKOTO POU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHMI: BBISABIATh XapaKTEpHbIE NMPU3HAKU IOHATHH,
yYCTaHaBJIMBAaTh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOUIME MOHATHUS NpPU
ONMHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XWMUYECKYIO CUMBOJMUKY JIs
cocTaBieHHs] (OpMysl BEWIECTB W  YPAaBHEHMM  XUMUYECKHX  pPEaKIUH,
cucrematrdeckyro HomeHkIatypy (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTIEITBHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUS OINPENEIATh BAJICHTHOCTh U CTENIEHb OKHCIICHUS
XUMHUYECKHUX AJIEMEHTOB B COEIMHEHUSX, BUJI XUMHUYECKOW CBSI3U (KOBaJECHTHaf,
VWOHHAs, METAJUIMYECKasi, BOJIOpPOAHAs), THUIl KPUCTALIMYECKON  PEIIETKU
KOHKPETHOT'O BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT
BUJIa XUMHUYECKOU CBSA3U M TUTIA KPUCTAIUIMYECKON peETK, OOMEHHBINU JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJIEHTHOU CBSI3U;

c(OPMUPOBAHHOCTh ~ YMEHHUH:  KIACcCU(UIMPOBATH:  HEOPTraHUYECKUE
BEIECTBA M0 UX COCTaBY, XMMUYECKUE PEAKIIMU TI0 PAa3IMYHBIM MPU3HAKaM (YUCITy
U COCTaBYy pEarupyrouux BEIIECTB, TEIUIOBOMY A(P(PeKTy peakuuu, U3MEHEHHIO
CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, 00PAaTUMOCTH, YUaCTHIO KaTajlM3aTopa 1 JIpyrue);

CaMOCTOSTENIbHO BBIOMPAaTh OCHOBaHUS M KPUTEPUM JUIsl Kilaccuukauuu
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIUii;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKOHA
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AN. Menneneera wu JIEMOHCTPUPOBATH €ro  CHUCTEMAaTH3UPYIOUIYIO,
OOBSICHUTENbHYIOU MPOTHOCTHYECKYIO (DYHKIINY;

c(hOPMHPOBAHHOCTh YMCHHH: XapaKTEepPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IMEPUOIOB
ITepuonnueckoii cucreMsl J[.1. MenaeneeBa, HCI0JIb3Ys ITIOHIATUS «IHEPIETUUECKUE
YPOBHHY», <«OQHEPreTUYCCKHE TOAYPOBHU», «S-, P-, 0O-aToMHBIC OpOHMTAIM»,
«OCHOBHOE M BO30YXIEHHOE SHEPIE€TUUECKUE COCTOSTHUSL aTOMaY;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMHMUYECKHX 3JIEMEHTOBU
MX COEQMHEHUM 1o mnepuomam u rpynmnam llepuommueckon cucremsr JI.H.
MeHieneeBa, BAJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIEKTPOHHBIX 000JIOYEK;

c(OPMHPOBAHHOCTh YMEHUW: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XAMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIAY HEOPraHMYECKMMH BELIECTBAMH C
MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIM;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKpbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEJACTBOM COCTABJICHUSI DJIEKTPOHHOTO OanaHca
TUX PpEaKIUi; peakuid HOHHOTO OOMEHa MYTEM COCTABJICHHUSIUX MOJHBIX U
COKpALIEHHBIX NOHHBIX YPABHECHHUIA;

peakuuii THAPOIN3a;

peakimii KoMIIekcooOpa3oBaHus (Ha MpUMepe THAPOKCOKOMITTIEKCOB IIMHKA
U QTIOMUHUSA);

c(hOPMHUPOBAHHOCTh yMEHHUSI OOBSACHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XAMHUYECKUX PEAKIIMI C YUYETOM HMX JIHEPreTUYECKHUX XapaKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHUYECKOM PEaKUUH B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKXKe XapakTep CMEUIEHUS] XUMUUYECKOTO PaBHOBECHS IO/ BIUSHUEM
BHeWHUX Bo3zaeiicTBuil (mpunuun Jle [llarense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUYECKHE PpEaKIuu,
JIeKAIMEB OCHOBE TPOMBIIIJIEHHOTO MOTYYEHUsI CEpHOM KUCIIOThI, aMMHUaKa, 0011I1e
Hay4YHbIE TPUHIIUIBI XUMUYECKUX TMPOU3BOJCTB; I€JIECO00Pa3HOCTh MPUMEHECHHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICGHHOCTH U B OBITY C TOYKH 3PEHUS
COOTHOLIEHHUS PUCK-TI0JIb3A;

c(OpPMHUPOBAHHOCTh BIAJCHUS CHUCTEMOM 3HAHWM O METOJaX HayYHOTO
MO3HAHUA SIBIIGCHUWA TNPUPOABI — HAOMIOJeHHe, W3MEpPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (pEaIbHBINKM MBICIEHHBIN ), UCIONIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TH 3HAHUS TTPU SKCIEPUMEHTATIbHOM UCCJIEOBAHUU BEILIECTB U
J1s1 OOBSICHEHUSI XUMUYECKUX SIBIICHUM, UMEIOIITUX MECTO B PUPOJIE, MPAKTUIECKON
JIESITEIbHOCTH Y€JIOBEKAW B MOBCEIHEBHOM JKU3HMU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUN C
MOHATUSIMU WM TIPEJCTABICHUSMU JPYTMX €CTECTBEHHOHAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTH YMEHHUS ITPOBOJIUTH PACUETHI:

C HCIOJb30BAaHUEM MOHATUM «MaccoBasi JOJis BEIIECTBA B pacTBOpe» M
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«MOJISIPHAsI KOHLICHTPALIHS»;

Macchl BeliecTBa WiM 00bEMa Tra3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO U3 YYACTBYIOIIUX B PEAKITMH BEIICCTB;

TeII0BOro d(phekTa peakiuu;

3HAQYEHUsI BOJOPOJHOIO IIOKA3aTesii PAcTBOPOB KHCIOT W IIEJIOYEH C
W3BECTHOM CTETEHBIO TUCCOLNAIINY;

Macchl (00b€Ma, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CId OJHO U3
WCXOJHBIX BEIIECTB JAaHO B BHUJE pPacTBOpa C OMNPEAECIEHHONM MacCOBOMAOJEH
PacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE (MMEET IPUMECH);

JI0JIM BBIXOJIa POAYKTA PEeAKIUU;00bEMHBIX OTHOIICHH ra3oB;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh M IMPOBOJUTH
XUMHYECKHI  OKCIEPUMEHT  (IPOBEACHHE  peakiuuil  HOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOIO COCTaBa HEOPTraHMYECKUX BEIIECTB, ONMPEACICHUE
Cpeapl PacTBOPOB BEUIECTB € MOMOIIBID  HHIAWKATOPOB, M3YUYCHUE BIIUSHUS
pa3uuHbIX  (AKTOPOB HA  CKOPOCTh  XMMHYECKOW  pPEaKIUM,  PEIICHUE
AKCIEPUMEHTANbHBIX 3alad 1o TeMaM «Metamibsl»y U «Hemertamib») ¢
COOJII0JIEHUEM TpaBUil 0€30MacHOr0 OOpallleHHsIC BEIIECTBAMU U J1aOOpaTOPHBIM
o0opynoBaHueM, GOPMYIUPOBATH 11EJIb UCCIIEIOBAHNUS, MPECTABISATh B Pa3IMUHON
dbopme pe3ynbTaThl FKCIIEPUMEHTA, aHATM3UPOBAThU OLICHUBAThH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUI: COONIOAATH MPABUJIIA TIOJI30BAHUS XUMUUECKON
nocy0oM u yaboparopHbiM 00OpyJOBaHUEM, OOpallleHUs C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJTHEHUIO J1a0OPaTOPHBIX XMMHYECKUX
OTBITOB, AKOJOTUYECKU IEJIECO00pa3HOr0 TMOBEJACHUS B OBITY W TPYJIOBOM
JESITEIbHOCTH B LIEJSAX COXPAHCHHS CBOETO 3/I0POBbS, OKPYKAIOLIECH MPUPOIHON
Cpeapl MU JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHA, OCO3HABATh OIACHOCTH
TOKCUYECKOT0 JECUCTBUS HAa KUBBIE OPTraHU3Mbl OMPEACIEHHBIX HEOPTAHUYECKUX
BEIIECTB, MOHMMas cMmbich nmokaszarens [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH II€JICHANIPABICHHBIA TOUCK
XUMHUUYECKON MHGOPMAIIMU B Pa3IUYHBIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4yHasl
JUTEpaTypa, CpeacTBa MaccoBoil nHbopmanmu, UHTepHET U Apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 HH(OpMaIuio, mnepepadbarsiBaTh €€ W UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3a1auei.

3 COOEP KAHUE JUCIUIIJIMHbI

Pa3znes 1. Opranuveckasi XuMusi.
Beenenne.
Tema 1. Teopusi XMMHUYECKOrO CTPOEHUS OPTraHUYECKUX COCIUHEHUI
A.M.bytnepoBa. YTieBoa10poabl
Teopust XUuMHAUYECKOTO CTPOEHUs OpraHndeckux coeaunennii A.M. bytneposa.
Kitaccwl opranndeckux coeMHEHHU. TUIBI XUMUYECKUX PEAKIHUA B OPraHUYECKON
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XUMHH.

[IpenenbHble  yraeBOJAOPOAbl.  AJIKaHbl,  IMKJIOAJIKaHbl  IPABUIIO
HOMEHKJIATypbl QJIKaHOB, CTPOEHHUE, MX (PU3UYECKHE U XUMHUYECKHE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHHUS.

HenpenenbHble yrieBogopoabl. AJKEHbI, TUEHOBBIE YTIEBOAOPOIbI TPABUIIO
HOMEHKJIATyphl aJIKeHOB, CTPOCHHME, WX (PU3MUECKHE U XUMHUYECKHE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHHUS.

Apomatuueckue  yrieBoaoponbl. benzon. IlpaBuio  HOMEHKIATYpHI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MOJTYyYECHUE U IPUMEHEHHUS.

[Ipupoaubie uCTOYHUKHU yTieBogopoaoB. Hedtsb, yroms, ras.

Tema 2. Kucnopoacoaepxamuye OpraHiueCKue COeqUHECHUS

Crmuptel. @enonsl. Homenknatypa, cTtpoeHme, (DyHKIIMOHANbHAS TPYIINA,
br3HYecKre 1 XUMUUYECKUE CBOMCTBA, MMOJTYYCHNUE U IPUMEHEHUS.

Anbaeruasl U KeToHbl. HoMeHknaTypa, ctpoenue, (yHKIIMOHAIbHAS TPYyIIa,
dbuznyecKkre 1 XUMUYECKHE CBOMCTBA, MOJYyUYCHUE U TPUMEHEHUS.

Kap6onossie kucinotel. Homenkiarypa, crpoenne, pyHKIIMOHAIbHAS TPYIINA,
buznueckue M XUMHUYECKHE CBOMCTBA, TMOJyYE€HHE, NPUMEHEHUs, 3HAYCHUE
KapOOHOBBIX KUCJIOT.

Cnoxnbsle >¢upbl. HoMmeHkiarypa, cTpoeHue, (QyHKIMOHAJIbHAs TpYIIa,
buznueckue M XUMHYECKHE CBOWMCTBa, TOJy4YeHHE, TMpuMeHeHus. Kupsbl.
Knaccuduxkanus, crpoeHue, CBONCTBA, MOJIyYeHHE, IPUMEHEHUE.

VYrinesonpl.  Knaccudukarmuss — yrimeBojoB.  [Ipoctbie  yrieBojasl  —
MoHocaxapuabl. HomeHknarypa, ctpoenue, Gu3n4eckue 1 XMMUYECKUE CBOWCTRA,
noiyuyeHue, npumeHeHusi. ClOXKHBIE YTIeBOJbl — aucaxapuibl. HoMmeHknatypa,
CTpoeHHe, (U3NYECKMEe U XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE, MPUMEHEHHUS.
[Tonucaxapuasl. Homenknatypa, ctpoenue, pu3nueckue U XUMHUYECKUE CBOMCTBA,
MOJy4YeHUE, MPUMEHEHUS.

Tema 3. AzoTcoaep:xaliyue OpraHn4eCKue COeAMHEHNU .

Amvunbpl. Homenkinartypa, ctpoenue, (pu3nyeckrue M XMMHYECKUE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHHUSI.

Amvunokuciotel. HomeHnknatypa, crpoeHue, (pusamdyeckue M XUMUYECKUE
CBOMCTBA,  TMOJy4YeHUE,  MPUMEHEHHUs.  3JHAYCHHWE  aMUHOKHUCIOT  JUIA
KU3HEJEATEIbHOCTH YEJIOBEKa.

benku. Ctpykrypa, puzndeckue cBoicTBa O€JIKOB, OMoornyeckre QyHKIUN
oenkoB. buocunres O6€KOB.

HyxknennoBsie kucinoTel. CTpoeHUE, 3HAUCHHUE.

Tewma 4. BricokoMonekysipHble cOeIUMHEHUs (TTOJIUMEPHI)

[IoHaTHE O  BBICOKOMOJIEKYJSIDHBIX — cOeauHEHMsX. lIpupomHeie wu
CUHTETHUUYECKNE BHICOKOMOJIEKYJIIPHBIE COEUHEHHS.
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Tema 5. buonornueckn akTUBHBIE COETUHEHUS.
@®epmenThl. ButamuHebl. 'opMOHBL. JIeKapCTBEHHBIE BEIIECTBA.
Hanorexuosorun. buorexsoioruu.

Paznen 2. O6masi u HeopraHuyeckasi XUMHUsA

Tema 6. OCHOBHBIC ITOHATHUS U 3aKOHBI XUMUH
OCHOBHBIC TIOHSATHUS XHMMHU. I/IBMepeHI/IC BCHICCTBA. 3aKOHbl XMMHHU.
OCHOBHBIC KJIaCChI HCOPTaHUYCCKHUX COCHHHeHHﬁ.

Tema 7. llepmomnuecknii 3akoH u Ilepmommueckas cucrema J[.M.
MenzeneeBa B CBETE yUEHHUS O CTPOEHUU aToMa

Uctopus coznanus [lepuogunueckon cucremsl. [leprnoanueckuii 3aKkoH
JA.N. Menneneesa. Ilepnommueckas cucrema snementoB J[.M. Menneneesa.
Crpoenne aroma. Pasutme Ilepuommueckoro 3akona J[[.M. Menneneena.
[lepnoiMYHOCTH B UBMEHEHHH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M UX COETMHEHHM.

Tema 8. Xumnueckas cBsizb. CTpOo€HHUE BEIIECTBA

KoBanentHas cBsizb. MoHHas cBs3b. Metamumdeckas cBsizb. BogoponanHas
cBs3b. KoopAMHAIIMOHHBIE COEAMHEHMS. ATperaTHble COCTOSHUS BemecTBa. YnucToie
BEIISCTBA U CMECH.

Tema 9. Tunbl XMMUUECKUX PEAKLIMI
Knaccudukanus xumuueckux peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEeaKunu.

Tema 10. 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMUYECKNX PEAKIIMI

CKOpOCTh XMMHYECKHUX peakiuil. Xumuuyeckoe paBHoBecHue. (CrnocoObl
CMEIIEHNUsT XuMHuueckoro paBHoBecus. [Ipunnun Jle-lllarenbe. OnHeprerrka
XAMHUYECKUX PEaKIUH.

Tema 11. PactBOpbI
PactBopsl. KoHueHTpalus pacTBOPOB. DJIEKTPOIUTUYECKAS TUCCOLMALIMS.
HucnepcHble cuctemsl. ['uaponus conei. DIeKTpoIun3.

Tema 12. Hemeranmnsl

O6mias xapaktepuctuka HemetaioB. Bogopoa. I'maBubie moarpynn VIII,
VII, VI, V, IV rpynmnesl, XJI0op, BOJAOPOJHBIC COSTUHEHHS XJIOpa, KHUCIOPOIHBIE
COCJIMHEHUS XJIOpa; KHUCIOpPOJA, BOJA, CEpa, BOJOPOAHBIE COEIUHEHUS CEephl,
KHUCIIOPOJHBIE COEAMHEHHUS Cepbl; a30T, BOAOPOJHBIE COEIWHEHHUS a30Ta,
KHUCIIOPOJHBIE COeAMHEHHUs a30Ta; Qocdop, coemuHeHust ¢ocdopa; yriepon,
KHUCIIOPOJHBIE COEAMHEHUS YTIepoa; KPEMHUN, COETMHEHUS] KPEMHMUSI.
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Tema 13. MeTauisl

OO1ue cBoicTBa METAJIOB:

I'maBuas moarpynna | rpymnma — meno4yHble METallIbl, HATPUM, KaTul U UX
coenunenusd. [lobounas nmoarpymnmna | rpynmel, Melib U €€ COCIUHEHUS.

['maBnas noarpynmna |l rpynmsl — ménouyHo3eMeNbHbIE METAILIBI, KAIbIUN U
ero coenunenus. [lobounas noarpynmna |l rpynmnel — MUHK U €0 COEAMHEHHUS.

I'maBuas nmoarpynma |l rpynmnel — anromMuHuii U ero coeaunenus. [looounas
noarpynna Il rpynmer — ckauuii U €ro COeTMHEHMUS.

[To6ounas moarpymnmna IV rpynmsl — TATaH U €r0 COCIUHEHHUS.

[To6ounas moarpyrmma V rpyImbl — BaHaAUA U €r0 COSAMHEHUS.

[To6ounas noarpymnmna VI rpynmsl — XpoM U €ro COeIMHEHHUS.

[To6ounas noarpymnma VIl rpynmnsl — Mmaprasen 1 €ro COeIMHEHHUS.

[To6ounas noarpymnmna VIl rpymnmsl — ene3o 1 ero CoequHEHNs.

Koppo3us metamios. CriiaBsbl.
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4 CTPYKTYPA INCHUIIJIMHBI

4.1 O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOi padoThl

Bun yuyeo6Hoii padoThI

Oo0BeM yacoB

O0beM qucuMIIMHBI (BCEro) 148
CymmapHas yuyeOHasi Harpy3ka BO B3aUMOJEHCTBUM C 136
npenojaaBarejeM
B TOM YHCIIE:
- TEKIHMH (YPOKH) 42
— MpaKTUYECKHE 3aHATUS (CEMUHAPHI) 94
— nabopaTopHBIE 3aHATUSA -
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero), B T.4. 6
KoHncynbranumn 2
IIpomesxkyTouHasi arrectanusi B opme 3K3aMeHa BO 2 4

ceEMeECTpe




4.2 TemaTuyeckuii VIaH JMCHUIJIMHBI C Y4€TOM pado4eil mporpaMMbl BOCIMTAHUSA

N Kou-Bo uyacos
HaumenoBanue pasaeia / TeMBI
n/m npakr./ | camM. [B T.4. BOCIL,
Jextin JaGopar.| paé pao.
1 CEMECTP
Paznea 1. Opraanyeckasi XuMust
Jlekuun
Beenenue. Ilpenmer oprannueckoit xumun. OpraHndeckie BEeIeCTBa. 2
IlpakTHyecKkue 3aHATHSA
Teopust ctpoeHust oprannueckux coequHeHuii A. M. bytnepoBa 2 1
Krnaccuduxamust opranndeckux coeauHeHuil. Knaccudukanus peaknuidi B OpraHM4ecKou 2
XUMUM.
Jlekuus
[Ipenenbubie yraeBogopoabl. Ankanbl. [luknoankaHsl. 2
IIpakTHYecKHe 3aHATHA
Homenknarypa, cTpykTypHbIE€ (POPMYJIbI aJTKaHOB. 2
XUMHUYECKHE CBOICTBA aJIKAHOB M CIOCOOBI UX MOJYYEHHS U IPUMEHEHUs 2
Jleknus
HenpenenbHble yrieBogopoibl. AnkeHbl. J[MeHOBbIE YTIIIeBOAOPObl. AJIKHUHBI. 2
IIpakTHYecKHe 3aHATHA
Homenknarypa, cTpyKTypHbIE (POPMYJIBI aJIKEHOB, aJIKAAMEHOB, AJIKUHOB. 2
XUMHUYECKHE CBOICTBA aJIKEHOB, AIKUHOB. Cr1ocOOBI UX MOJyYEHHUS. 2
Jleknus
ApomMaTudeckue yriieBoa0pO/Ibl. 2
IIpakTHYeckue 3aHATHA
XuMHUECKue cBOICTBa OEH301a U ero TOMOJIOTOB. 2
I'enernueckas cBSA3b MEXAY KJIacCaMM YTJIE€BOIOPOIOB. 2
Jlekuus
Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS 2




HpaRTn'{ecmle 3aHATHUSA

Onnoaromubie ciupThl. @eHOIbl. MHOIr0AaTOMHBIE CITUPTHI. 2
AJbaeruabl U KETOHBI. 2
Jlexuus
KapOoHoBbIie KUCTOTHI 2
I[MpakTuyeckue 3aHATHSA
CocraB, cTpoeHue, CBOWCTBA, OTYyYEHHE U IPUMEHEHHE KapOOHOBBIX KHUCIIOT. 2
Homenknarypa, cocras, CTpOSHHE, CBOMCTBA CIIOKHBIX 3(upoB. CBONCTBA JKUPOB. 2
Jlexkumst
VriaeBoasl 2
IIpakTH4yeckue 3aHATUSA
CocraB, cTpoeHHE, CBOWICTBa, IIOJIyd€HHE U NPUMEHEHHE MOHOCAXapuAOB, IUCAXAPUJIOB, 2
M10JINCAaXapuIoB.
I'enetnyeckas CBSI3b MEXKAY KJacCaMH KHCIOPOACOAEPIKAIIUX OPraHUIECKIX BEIIECTB 2
Jlexkumst
A3oTcozieprkaliie OpraHn4ecKie BelecTBa. 2
IIpakTHYecKkne 3aHATHA
AMMHBI. AMUHOKHCIIOTBI. 2
I{BeTHBIC peakinu OekoB. HykiIenHOBBIE KUCIOTHI. 2
BricokoMonexynsipHbie coeTMHEeHHS. buonornyecku akTuBHbIe coequHennss. @epmeHThl. ButamMmuHsI. 2
I'opMoHnBI. JIekapcTBEHHBIE BELIECTBA.

BCETI'O 3a 1 cemectp: 16 34

Pasnea 2. OO0mas 1 HeOpraHu4ecKasi XuMus

Jlekuus
OCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMUH. 2
IIpakTHYecKHe 3aHATHA
OCHOBHBIE TIOHATHS U 3aKOHBI HEOPTaHNYECCKOH XUMUHN 2
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSIMHEHUN 4

Jlekuusa
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[Tepuonuueckuii 3akoH u [lepuonnueckas cucrema /.M. Menaeneena

HpaRTn'{ecmle 3AHATHSA

Ctpoenue atoMa. CTpyKTypa NEpUOAMUECKON CHCTEMBI 3JIEMEHTOB.

CocraBieHue 3JIeKTPOHHBIX U rpadudeckux GopMyI1 aTOMOB.

Jleknus

Xumnueckasi cBsi3b. CTpoeHue BellecTBa

HpaRTn'{ecmle 3AHATHUSA

OHpeI{GJ’ICHI/IC CBOMCTB XMMHYECKOTO 3JIEMEHTA I10 €T0 ITOJIOKEHHIO B HCpPIOI[H‘IGCKOfI CHUCTEME.

N

Buabl xumudeckoil CBs3U: KOBaJCHTHAsS MOJISIPHAS U HETIOJSIpHASI, MIOHHAsA, METaJUIMuecKas,
BozopoHas. CriocoObl 00pa3oBaHusl U pa3pblBa XUMHUECKOMN CBSI3U.

Jlekuusa

Tumnel XUMHYECKUX peaKHHﬁ, Hux KJ'IaCCI/I(bI/IKaI_II/IH.

HpaKanecmle 3aHATHUSA

Pemienue ypaBHEHHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Pemenue ypaBHCHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

Jlekuusa

3aKOHOMepHOCTI/I IIPOTCKAHUA XUMHUUYCCKUX peaKHHﬁ.

HpaKanecmle 3aHATHUSA

CKOpOCTB XHUMHUYECKOH PCaKInu.

Xumuueckoe pasHoBecue. [Ipunnun Jle-llarense.

Jlekuusa

PaCTBopBI. Z[I/ICHepCHHe CHUCTCMBI.

HpaKanecmle 3AaHATHUSA

KJ'IaCCI/I(I)I/IKaI_II/IH JUCIICPCHBIX CUCTCM.

N

CriocoObl BBIpaYKEHUS! KOHIIEHTPAIIMN PAcTBOPOB: MaccoBas 10Jisl PACTBOPEHHOI'O BEIIECTB

Jleknusa

TeOpI/IH BJIGKTpOJ'II/ITI/I"ICCKOﬁ JUCCOIHaH.

IIpakTuyeckue 3aHsATHSA

TCOpI/I}I BHCKTpOHHTquCKOﬁ JUCCOLMaIu. CunbHBIC U cl1a0ble QJICKTPOJIUTHI

Peakunu oOMeHa B BOJIHBIX pacTBOpax AJIEeKTponTOB. IOHHBIE peaKIii.

Jleknusa

I'mpponus cosnent.
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IIpakTnyeckune 3aHsATHS

N

Pemenne ypaBHEHUs TUIPOIIN3a COJIEH. 2
DJIEKTPOJIN3.

Jlexnus

Hewmeraisl

IIpakTHyeckue 3aHATHSA

Onements! VI rpynmel rasHoi noarpynnst IICO. Dnements! VI rpynnel ri1aBHON HOATPYIIITbI 2
I11CO

Onements! |1V u V rpynnsl rinaBaoit noarpynmsl [1CD. 2
Jlexnus

Merauisl

IIpakTnyeckue 3aHATHSA

I'maBHast moarpymnmna | rpymmna — 1meno4Hble MeTajlibl, HaTpui, Kanuil 1 ux coeauHenus. [lodounas 2
noarpynna | rpynmnsl, Mmenb u €€ coenunenus. ['nmaBnas noarpynmna |l rpynmnel — ménoyHo3eMenbHble

METaJuIbl, KaJblMi U ero coenuHenus. [lobounas noarpynna |l rpynnsl — HUHK U €r0 COEAUHEHMSL.

I'maBuas noarpynna Il rpynmne! — amoMununii u ero coenunenusd. [lodounas noarpynna I rpynmns: — 2
ckaHaui u ero coeaunenus. [Tobounas noarpynmna |V rpymnmsl — TUTaH U €ro COEIUHEHUS.

[lo6ouHas noarpynna V rpynnsl — BaHaJUH U €ro COEAMHEHMSL.

Jlexnus

[ToGoynast moarpymnmna V| rpymmsl — XpoM U €ro CoeIMHEHHUS.

[To6ounas noarpynna V1| rpynmnsl — Maprasen 1 ero CoeIMHEHNUS.

IIpakTHYecKHe 3aHATHA

XHMMHYECKUE CBOMCTBA XpOMA U €r0 COCTMHEHM. 2
XHUMHUYECKHE CBOWCTBA MAPraHIlA U €r0 COEIUHEHU. 2
Jlexknus

Koppo3sust MetamnoB. CriocoObl 3aIUTHI OT KOPPO3HH.

IIpakTHYecKHe 3aHATHSA

CriocoObl 3alIUThl OT KOPPO3UU 2
B T.4. mo nnany BocnutareabHOU paboThl, MocelieHne My3esi 'opHOro yHuBepcHuTeTa. 2
Jlexnus

CrnnaBsl

IIpakTHYecKHe 3aHATHA
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Krnaccudukanus crutaBoB v ux 3Hau€HUE. 2
[IpaBwia nmpuMeHEHUS HEOPTaHMUYECKUX BEUIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH 3pEHUS 2
COOTHOIIEHUS PUCK-TI0JIB3a
I'moGanbHbIe IKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOTO MHPA. 2 1
DKOJIOTHYECKU TPAMOTHOE MOBEJICHUE B OKPY>KalolIeH cpeie. 2 1
B 1.4. mo ninany BocnurarenbHON paboThI, ocernieHue Mmy3ei kpaptupsl /.M. Menneneesa. 2 2
CamocrosiTesibHas padora
BCEI'O 3a 2 cemecTp: 26 60

KoncyabTanus
IIpome:xxyTounasi arrectanusi B gopMe 3K3aMeHa

HUTOI'O 3a kype 136 4., u3 HUX: 40 96

23




5 YCJIOBUSA PEAJINBALIIMU JUCHUIIJIINHBI

5.1 TpeOoBanusi K MHHMMAJBHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrneyeHnIo

Peanu3arus nporpaMMbl TUCHUIUIMHEI TpEeOyeT HAIUYUS yueOHOro KaOnuHeTa
1416.

KoMIuiekTHOCTh:  MOcajioyHble MecTa IO  KOJMYECTBY OOYy4YaroIIMUXCS;
mkad/cremnax 1; aBTOMaTH3UpPOBaHHOE paboyee MECTO: MEPCOHAIbHBIHN
koMmrbtoTep B 161 B coctae ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER
V226HQL mwmar.21.50.+MbBIIIB+KJIAB - 1 mmrT.; pgocka-skpan 1 it
unTepakTuBHbIN TpoekTop NEC U321Hi MT - 1 mir.; uctounuk 6ecriepe0orHOro
nutanus Nippon — lmrt.; cereBoit punbTp Buro 1.8 meTtpa — 1 mt. JIunieH3nonHoe
nporpammuoe obecrieuenue: [0 Microsoft (OC Windows 10, MS Office 2013)
CBoOoIHO pacmpocTpaHseMoe mporpammuoe odecnieuenue: Adobe Acrobat reader
DC, 7Zip.

5.2 UndopmanunonHoe obecnevyeHue 00yueHus
Ilepedyenb pekomeHayeMbIX yueOHbIX M3aaHuil, UHTEepHeT-pecypcoB

OcHoBHas JMTEpaTypa:
1. I'abpuensn O.C. Xumusi. — Mocksa : U3ngatensctBo [Ipocseiienue.

JlonosiHUTE IbHAS JIMTEpPaTypa:

1. Epoxun FO.M. Xumus nist npodeccHil U crienuagbHOCTEN TEXHUYECKOTO U
€CTECTBEHHOHAYYHOro npoduieil: ydeOHUK A CpeAaHero NpodhecCHOHATBHOTO
obopazoBanus / 0. M. Epoxun. — 8-¢ u3a., crep. — M. : M3gaTenbckuii 1eHTp
«Axagemus», 2021. — 496 c. — ISBN 978-5-4468-9909-8.

HNuTepHeT-pecypcenl:

" ®I'OC COO - ¢enepanbHblii rocyJapcTBEHHbI 006pa3oBaTebHBIA CTAHAAPT CPEIHEro OOIIEro
00pa3oBaHUS
" ®I'OC CIO - (enepanbHBII TOCYOAPCTBCHHBIH  O00Opa30OBaTeNbHBIN  CTaHOAPT  CPEIHErO

po¢eCCHOHATBHOTO 00pa30BaHU 110 CIIEIUATFHOCTH (TIpodeccuin)
""" ®OIT COO - tdenepanpHas 0Opa3oBaTeNbHas MPOrpaMMa CpeJHEro 00IIero 00pa3oBaHUs
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