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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMABI
OBIIEOBPA30OBATEJIBLHOM JUCHUILJINHBI BJ1.07 XUMMUS

1.1. Mecto 001meo0pazoBaresibHOM TUCHMILIMHBI B cTpyKType IIIICC3

OobmeoOpa3oBarenbHasl TUCHUIUIMHA «XUMHA» SBISETCd 00sA3aTENbHON  YacThIO
o0mieoOpa3oBarenbHOro nukia obpasoparenbHoi mporpammbl CITIO B cootBercTBUU ¢ PI'OC
CIIO no crenranbrocTH 38.02.01 DKOHOMHUKA M OyXTraaTepCcKuil yueT (110 OTpaciisaMm).

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. lesu u 3agaun 0011e00pa30BaTeJIbHON TUCIUILIHHBI

Copneprxanue mporpammbl 0011e00pa30BaTEIbHON AUCHUIUIMHBI «XUMHUSD» HAIMPaBICHO
Ha JIOCTH>KEHUE CIIETYIOIINX IIeIeH:

- (GOpMHUPOBAHHE CHCTEMbl XHMHUYCCKUX 3HAHMA KaK BAXHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JiexaT KIIIOYEeBbIe IOHSTHS,
(dyH1aMeHTaJIbHbIE 3aKOHbl U TEOPUU XMMHUHU, OCBOEHUE SI3bIKA HAYKH, YCBOCHHE U IMOHUMAaHHE
CYIIHOCTU JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS,;

- (hopMupoBaHKE U pa3BUTHE MPEJICTABICHUI O HAYYHBIX METO/aX MMO3HAHHUS BEIIECTB U
XUMHUYECKMX peaklui, HEOOXOAUMBIX IJisi NMPUOOPETEHHUsS YMEHUN OpPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMHYECKHX SIBJICHUH, HMEIOIIUX MECTO B NPUPOJIEe, B MPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

3anauy JUCIUIUINHBIL:

- copMUpPOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHUX IPOLIECCOB U
SABJICHUM B OKDPYXKAIOLIEH Cpele, a TAaKK€ UX CBA3b C LIEJIOCTHOM HAYYHOM KapTUHOW MHpa U
JPYTMMH €CTECTBEHHBIMU HayKaMH;

- Pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTAHWYECKUX U OPraHMYECKHX BEIECTB,
YPaBHEHHMsI XMMHUYECKHX peakHil, OOBSICHATP MX CMBICI, HHTEPHPETHPOBATH pPE3YJIbTAThl
XUMHYECKHUX IKCIEPUMEHTOB,

- chopMupoOBaTh HABBIKM MPOBEJIEHHS MPOCTEHIINX XMUMUYECKUX 3KCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOJIoJeHMeM TMpaBui Oe30MacHoro oOpalleHust C  BelleCTBaMU U
71a00paTOpHBIM 000PYIOBaHUEM;

- pPa3BUTh YMEHHUS HaXOJUTh, AaHAJIMW3UPOBaThb U HCIOJIb30BAaTh HMH(OpPMAIIUIO
XMMHMYECKOTO XapakTepa W3 Pa3IUYHbIX MH(OPMAIIMOHHBIX MCTOYHHUKOB, BKIIIOYas y4eOHYIO
JUTEpaTypy, HayuyHble MyOIMKAllMU U UHTEPHET-PECYPCHI;

- chopMupoBaTh yMEHHUS MPOTHO3UPOBATH TIIOCIEACTBUS CBOEH JEATEIBHOCTH MU
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHbBIE
IKOJIOTHUYECKNE U COLMAJIBHBIE BO3IECHCTBHS;

- chopMupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKEHUN XUMHYECKOM HAyKu U
TEXHOJIOTUH JUIsl pa3BUTHUS COLMAIBHOM M TPOM3BOJACTBEHHOM cep ¢ yMEHHEM HpPUBOAUTH
IPUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX chepax HKUZHH.

1.2.2. Ilnanupyemblie pe3yibTaTbl 0CBOEHHS 00111€00Pa30BATEILHON JUCIMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOuIeoOpa3oBaTeabHasl IUCHUIUIMHA «XHUMHUS» HMEET IpHU
dopmuposanuu u pazsutun OK 01; OK 02; OK 04; OK 07. B pamkax nporpammsl y4eOHOMH
JUCIUIUIMHBL 00ydaroluMucs ocBauBaioTcs Ju4yHocTHbele (JIP), meranpeamernsie (MP) u
npeaMeTHbie pe3yabTaThl 6azoBoro ypoHs (IIP6) B coorBerctBuM ¢ Tpeboanusimu DPI'OC
COO.



Koanl
pe3yabTaToB

HnaﬂnpyeMble pe3yJabTaThbl 0OCBOCHUA JUCHUIIJIMHBI BKIIOYAI0T

JIP 06

TpynoBoe BocmHTaHWe: TOTOBHOCTh K TPYHdYy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TpPYNOJIIOOWE; TOTOBHOCTh K aKTUBHOH JEATEIBHOCTH
TEXHOJIOTHYECKOM W COLMAIbHOM  HAaNpaBJICHHOCTH, CIOCOOHOCTh
WHHUIUMPOBATh, IUIAHUPOBATH M CAMOCTOSATENFHO BBIIOJIHATH TaKylO
NeSITeIbHOCTh, HHTEpeC K pa3iuyHbiM  cdepam  mpodecCHOHATbHON
JCATEIIFHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp  Oymymiei
npodeccuu U peaar30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHbI; TOTOBHOCTh
U CcII0cOOHOCTh K 00pa30BaHMIO M caMOOOPa30BaHUIO Ha MPOTSKEHUH BCEH
KHU3HH.

JIP 07

OKOJIOrHYeckoe  BOCHMTaHUe:  C(OPMUPOBAHHOCTb  HKOJOTMUECKOU
KYJIbTYpbl, IOHUMaHUE BIUSHUS COLMAIBHO-DKOHOMUYECKUX ITPOLIECCOB Ha
COCTOSIHUE TPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHHE TJI00aJIbHOIO
XapakTepa SKOJOIMUYECKUX Mpo0JieM; IUIAHMPOBAHUE M OCYILIECTBICHHE
JNEUCTBUI B OKPYJKAaIOLIEH Cpele Ha OCHOBE 3HAHMs LEIEH yCTOWYMBOIO
pa3BUTHS YEIOBEYECTBA; AKTUBHOE HENPUATUE JEHUCTBUMN, IPUHOCIIINX BPE.
OKpy’)Xarollel  cpele; yMEHHEe IPOrHO3MPOBaTh  HEOIaronpusTHbIE
JKOJIOTUYECKUE IIOCJICACTBUS NpeAIPUHUMAEMBIX JICHCTBHI,
IIPEeNOTBpaliaTh MX; PACIIMPEHHE OIbITA JAEATEIbHOCTU HKOJIOTHYECKOU
HaIPaBJIECHHOCTH.

JIP 08

LIcHHOCTh _Hay4YHOrO TMO3HAHUA: C(HOPMUPOBAHHOCTH MHPOBO33PCHHS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO  Pa3BUTHS HAyKH U
OOIIIECTBEHHONH  NPaKTUKWA, OCHOBAHHOTO Ha  JHAJOre  KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTa B TOJHKYJIBTYPHOM MHUpE;
COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YUTATEIBCKOH KYJIbTYPhl KaK CpE/ICTBA
B3aUMOJICHCTBHS MEXIY JIIOAbMH M MO3HAHWS MHPA; OCO3HAHHE IEHHOCTU
HAYYHOH JCSITEJIBHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYK U
HCCIIEIOBATEIBCKYIO JISSITEIbHOCTh MHIAMBHIYaJIbHO H B TPYIIIIE.

MP 01

OBnajieHNe YHUBEPCATbHBIMH YU€OHBIMH [TO3HABATEIbHBIMH JICHCTBUAMU:

a) 6aszoevle nocuueckue Oeucmeus. CaMOCTOSTENIbHO (OPMYJIUPOBATh U
aKTyaJu3upoBaTb  MpobOjeMy,  paccMarpuBaTb €€  BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBEHHBIN TNMPH3HAK WM OCHOBAHHS Ui CPaBHEHWS,
KJaccu(uKauy U 000OIIEHMS; ONpeAesATh LEeNu JeSATeNbHOCTH, 3aaBaTh
napamMeTpsl M KPUTEPHH WX JOCTH)KEHUS; BBIIBIATH 3aKOHOMEPHOCTH W
OPOTHBOPEYMS] B pacCMaTPUBAEMBIX SBIECHUSX; BHOCUTh KOPPEKTHBBI B
NesITeTIbHOCTD, OIEHHBATH COOTBETCTBHE PE3YJIbTATOB IEJSIM, OLEHHBATH
PHMCKH TTOCIEICTBUI 1eATETbHOCTH; Pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TPU
peIIeHNH KU3HEHHBIX TPo0IeM;

0) 6aszogvle uccredogamenvckue Oelicmeus: BIAaleTh HaBBIKaMU Yy4eOHO-
HCCIIEIOBATEIILCKOW M TPOCKTHOH NEesATeNbHOCTH, HaBBIKAMH Pa3pelICHUs
npobaeM; CHocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY ITOHMCKY
METO/IOB PEIICHUS MPAKTHYECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B
MO3HAHUS; OBJAJEHUE BHJAMM JESATEIBHOCTH MO MOJYYEHHIO HOBOTO
3HaHWS, €ro WHTEPIpETallud, TMPeoOpa3OBaHUI0O ¥ MPHUMEHEHHIO B
Pa3IMYHBIX yYEOHBIX CUTyallUiX, B TOM YHCJE NMPH CO3AAHUU YYEOHBIX U
COLMAIBHBIX TPOEKTOB; (OPMUPOBAHHE HAYYHOTO THIA MBIILIICHHS,
BJIaJICHHE HAayYHOUW TEPMUHOJOTHEH, KIFOUEBBIMU MOHATUAMHU U METO/IaMHU;
CTaBUTh M (OpMynHpoBaTh COOCTBEHHbIE 3aJayd B 00pa3oBaTeiabHOU




NESTeTbHOCTH W JKU3HCHHBIX  CHTYallUsX; BBIABISTH  MPHUYUHHO-
CJICJICTBEHHBIC CBS3M M aKTYaJU3UPOBATh 3a/lady, BBIIIBUTATh THUIIOTE3y €€
pelIeHHs], HAXOIUTh apTyMEHTHI JIJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS; aHATU3UPOBATh MOJIYYCHHEIC B
XOJIc peIIeHWs 3aJaydl  pe3yJbTaThl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MECHEHHE B HOBBIX YCIIOBUSIX; JaBaTh
OLICHKY HOBBIM  CHTYyallWsM, OIICHUBaTh IMPUOOPETEHHBIH  OIIBIT;
pa3pabaTeiBaTh IJIaH pElICHHs MPOOJIEMBI C YUETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX u HEMaTEepPHaJIbHBIX  PECYpPCOB; OCYIIECTBIISATh
IeJICHANPABJICHHBIA TOUCK IEPeHOca CPEACTB W CHOCOOOB JEHCTBUS B
PO ECCHOHATIBHYIO CPE/Y; YMETh NIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACSITEILHOCTH; YMETh HHTETPUPOBATH 3HAHUS
U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH; BBIIBUTATh HOBBIC HJCH, NpEJIarath
OpUTHHAIILHBIC TMOAXOJIbl M PEIICHUS;, CTAaBUTh NPOOJIEMbI M 3a/ayH,
JIOITY CKAOIIUE aTbTEPHATUBHBIC PEIICHUS;

8) paboma ¢ unghopmayueli: BIaJACTh HABBIKAMHU MOJTyYCHUS HH(OOPMALINN U3
UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBISATh IOUCK, aHAIIN3,
CUCTEMATH3AIMI0 W WHTEPIPETANUIO WHPOPMAIMN Pa3INIHBIX BUIOB U
(GopM TIpeNCTaBICHHUS;, CO3/1aBaTh TEKCThI B PA3JIMYHBIX OpMaTax ¢ y4eToM
Ha3HA4YCHUS MHQOPMAIMK MU IEJICBOW ayJUTOPUH, BHIOUpPAs ONTUMAIBHYIO
dopMy TpeNCTaBICHHS W BU3yalM3allMH;, OICHUBATh JIOCTOBEPHOCTD,
JCTUTUMHOCTh HH(OPMAIIMH, €€ COOTBETCTBHE IPABOBBIM W MOPAILHO-
STHYECKUM HOpPMaM; HCIOJb30BaTh CPEIACTBA HH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B pelieHnn KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aIllMOHHBIX 33124 ¢ COOJI0ICHuEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKH OC30MACHOCTH, THTHUEHBI, pPecypcocOepeKeHuUs,
NPaBOBBIX W ATHYECKHMX HOPM, HOPM HWH(POPMAIMOHHOW O€30IacCHOCTH;
BJIQJICTh  HABBIKAMH  PACIIO3HABAHWA W 3a0UTBl  WH(pOpMaImH,
nH(GOPMaIMOHHON 06€30MaCHOCTH JIMYHOCTH.

MP 02

OBnajieHre YHUBEPCAIbHBEIMU KOMMYHUKATUBHBIMHU JEHCTBUSIMH:

0) coemecmuas OesmenbHOCMb: TIOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIWBHUIYaTbHOW pabOTHI, BBIOMPATH TEMATHKy W METOIbI
COBMECTHBIX JEHCTBHI C Y4eTOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
KQKJO0r0 WieHa KOJUIGKTHBA; MPUHUMATH I[ETH COBMECTHOH JEATEIHHOCTH,
OpPraHW30BBIBATh W KOOPAMHHPOBATH JEUCTBUS MO €€ JOCTHKEHHIO:
COCTABJIATh IUIAH JCWCTBUM, pacHpeneisaTb pPOJIUM C YyY4ETOM MHEHUHN
Y4aCTHUKOB, O0OCYXJaTh pe3ylbTaThl COBMECTHOW: palOThI; OIICHUBATh
KaueCTBO CBOETO BKJIAJla W KAXKIOTO YyYAaCTHHUKA KOMAHJIBI B OOIIHIA
pe3ynbTaT Mo pPa3pabOTaHHBIM KPUTEPUSM; MpeuiaraTb HOBBIE MPOEKTHI,
OIICHUBATh HJICU C TO3WIMA HOBU3HBI, OPHUTUHAIBHOCTH, MPAKTUYCCKON
3HAYUMOCTH; KOOPJAUHUPOBATH U BBITIOJIHATH PabOTy B YCIOBUSIX PEAbHOTO,
BUPTYaJIbHOTO W KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS; OCYIIECTBIISATH
MO3UTHUBHOE CTPATETUYECKOE TOBEJECHUE B PA3IUYHBIX CHTYaIUsX,
MIPOSIBIISATH TBOPYESCTBO M BOOOPAKCHHE, OBITh MHUIIMATHBHBIM.

MP 03

OBnajieHre YHUBEPCAILHBIMU PErYIASTUBHBIMU JCHCTBUAMMU:

- npuuamue cebs u Opyeux narodell: TIPUHUMATH ce0s, TIOHWMash CBOM
HEJIOCTaTKW M JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTHUX
JFO/IeH TIpU aHajM3e Pe3yJIbTaTOB NEATEILHOCTH; MPU3HABATh CBOE MPABO H
MPaBo JIPYTUX JIIOJIeH Ha OMHUOKH; pa3BUBATh CIOCOOHOCTh MOHUMATh MHD C
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MTO3UIIMH JIPYTOTO YeJIOBEKa.
-TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIPEICIICHHUIO;
-OBJIaJICHNE HABBIKAMH YUEOHO-UCCIIE0BATEIHCKOM, TPOSKTHOU 1
COIIMATLHOM JESITEIHbHOCTH,

ITP6 01

ChopMUpOBAaHHOCTh TPEJACTABICHHUI: O XHUMHYECKOH COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHH B TMO3HAHUU SIBICHUN
npupoabl, B (OPMUPOBAHMM MBIIJICHUS W KYJIBTYPbl JIMYHOCTH, €€
GYHKIIMOHAIBLHON IPAMOTHOCTH, HEOOXOIUMOM JIJIsl PELICHUS] TPAKTHUYECKUX
3aJja4d 3KOJOTUYECKHM OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHON cpefe.

I1P6 02

Bnagenue  cucTteMOM — XMMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATalOLIMe MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHas
oboyiouka aTtoma, s, p,d-3TEKTPOHHBIE OPOWTAIM AaTOMOB, WOH, MOJIEKYJIA,
BaJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCT, CTEIICHb OKHMCIEHHUS, XMMHYECKas
CBSI3b, MOJIb, MOJIIpHAs Macca, MOJISAPHBIA OOBEM, YTIJIEpPOJHBINH CKEJeT,
(GyHKUMOHAIbHAS TPYyIINa, pajuKai, U30Mepus, U30Mephl, TOMOJOTHUECKUI
psia, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPOA- U a30TCOAEPKALUE COETUHEHUS,
OMOJIOTHYECKH aKTHBHbIE BellecTBa (YIJieBOAbI, OEIKHU, )KUPBI), MOHOMED,
[IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIIPHBIE COEAMHEHUS,
KpUCTaJNIMYECKasi peleTKa, TUIbl XMMHUYECKMX peakUuuil (OKUCIUTENIBHO-
BOCCTaHOBHUTEIIbHBIC, K30~ M SHAOTEPMUYECKUE, PEAKIINH HOHHOTO 0OMEHa),
pacTBOp, MIEKTPOJIUTHI, HEAIEKTPOJIUTBI, JIEKTPOIUTHYECKAs AUCCOLUALIMS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKIINH, XUMUYECKOE
paBHOBeCHE, TEOPUUM U 3aKOHBI (TEOpPUS XUMHYECKOTrO CTPOCHHUs
oprannyeckux BemiectB A.M. bytiiepoBa, TeOopus 3IIEKTPOJIUTUYECKON
aucconyanuy, rnepuoandeckuil 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK XUMUH, (DAKTOIOTHUYECKHE
CBEJICHMSI O CBOMCTBAaX, COCTaBE, MOJIYYEHUH U OE€30M1aCHOM HCII0JIb30BAHUU
BOXHEHIINX HEOPraHWYeCKUX M OpPraHWYEeCKUX BELIECTB B OBITY U
IPAKTHYECKOHN JESITEIbHOCTH YEJIOBEKa.

I1P6 03

CdopMUpoBaHHOCTh yYMEHUW BBISIBJIATH XapaKTEpHbIE MPU3HAKK U
B3aUMOCBSI3b U3YUYEHHBIX IOHATHUH, IPUMEHATh COOTBETCTBYIOILUE IMOHATHS
IIPU ONMCAaHWUU CTPOCHUS U CBOMCTB HEOPraHWYECKMX M OpPraHUYECKUX
BEILECTB U UX IPEBPALLECHU; BBIABIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUHU C
MOHATUSMHU U IPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX ITPEMETOB.

I1P6 04

CdopMUpOBaHHOCTh YMEHUH HCIIONB30BaTh HAMMEHOBAaHUS XUMHUYECKUX
COEMHEHUIN MEXIYHAPOAHOTO COI3a TEOPETUUECKON U MPUKIATHON XUMUU
U TpUBUAIbHBIE Ha3BaHHUS BaXXHEHIIMX BEIIECTB (ITHIICH, AalleTHJICH,
rmnepus, ¢enon. dopmanbaerua, yYKCycHas KUCIOTa, IVIMLKH, YrapHbIA
ras, yIJIEKHCIIBIA Tra3, aMMMaK, ralieHas W3BECTb, HeEralleHas HW3BECTb,
NUThEBAsl COAA M JPYrHX), COCTaBIATH (OPMYJIbI HEOPraHMYECKUX U
OpPTaHMYECKUX BEIIECTB, YPaBHEHUS XUMHUECKHUX PEaKIUil, OOBACHATh UX
CMBICJI; TMOATBEPKIAATH XaPAKTCPHBIC XHMHUUYCCKHC CBOMCTBA BEUICCTB
COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3AMUCAMH YPAaBHEHUN XMMUYECKUX
pEeaKIui.

ITP6 05

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb NPUHAMJICKHOCTb U3YYCHHBIX
HCOPTaHUYCCKUX M OPraHUYCCKHUX BCUHICCTB MW OIPCACICHHBIM KJIacCaM M
Ipynmam COC,Z[HHGHI/Iﬁ, XapaKTCpU30BaThb UX COCTAB U BaKHEHIIIe CBOfICTBEl,
OMnpeCaciIsATh BUbI XHUMHYECKOM CBs3HU (KOBaJ'IeHTHaH, MOHHAasl,




MeTaJlJIM4ecKasi,  BOJAOPOJHAs), THUIBl  KPUCTAJUIMUYECKUX  PEHIETOK,
KJIACCHU(UITMPOBATh XUMUYICCKUE PEAKIIUU.

I1P6 06

BJIa[[eHI/Ie OCHOBHBIMM MCTOAAaMHW HAYYHOI'O TIIO3HAHHWA BCHICCTB U
XMMHUYECKUX  sIBICHMH  (HaOnroJeHWe,  U3MEpeHHe,  OKCIEPHMEHT,
MOJIEJTUPOBAHUE).

I1P6 07

CopMUpPOBaHHOCTh yYMEHHHM MPOBOJUTH PacCyeThl MO XUMHUYECKUM
dbopMyllaM © ypaBHEHHUSM XUMHUYECKUX PpEAKIHA C HUCHOIb30BAHUEM
bu3nYeCKUX BEIMYUH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOMH
CTOPOHBI: Macchl, 0ObeMa (HOpPMAaJbHBIC YCIOBHUS) Ta30B, KOJUYECTBA
BEIIECTBA; MCIIOJIb30BaTh CHUCTEMHbIE XMMHYECKHWE 3HAHUS U1 MPUHATUA
pEIICHUS] B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHHUEM.

ITP6 08

ChopMupoBaHHOCTH yYMEHUH IUIAHUPOBAaTh W BBINOJIHATH XUMHYECKUN
SKCIIEPUMEHT (IIpeBpallleHUEe OPTraHWYECKUX BEIIEeCTB IPH HarpeBaHUH,
[IOJIyYE€HUE ITUJIEHA M M3YyYEHHUE €ro CBOWCTB, KaYECTBEHHbIE PEAKLMM Ha
aNbJIETHIbI, KpaxMmal, YKCYCHYIO KHCIOTY; JeHarypauus OelIKOB Npu
HarpeBaHuM, LBETHbIE pEaKUUU OEIKOB; MPOBOJUTH PEAKIMH HOHHOIO
oOMeHa, OIpeneNsaTh Cpeay BOIHBIX PAaCTBOPOB, KAYECTBEHHbIE PEaKIIMH Ha
cynbdar-, KapOOHAT-, XJIOPUI-aHUOHBI, HAa KAaTHOH AaMMOHHS, pEIIaTh
SKCIIEpUMEHTaNIbHBIE 3afaund mo TemaMm «Metamney u «Hemeranns») B
COOTBETCTBUHM C NPAaBWIAMU TEXHHKH OE€30MMacCHOCTH TPH OOpameHuu ¢
BEIIECTBAMH U J1a0OPAaTOPHBIM O0OpPYAOBAaHUEM; MPEACTABIATh PE3yIbTaTh
XUMHUYECKOIO JKCIIEPUMEHTA B bopme 3anucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuuii U (OpMyJIUpPOBATh BHIBOJBI HA OCHOBE ATHX
pe3yJIbTaTOB.

I1P6 09

CdopMupoBaHHOCTh YMEHHUS aHAIM3HPOBATh XUMUYECKYIO HH(OpPMAIIUIO,
NOJYYCHHYI0 WX Pa3HBIX HCTOYHHMKOB (CPEICTB MacCOBOW HH(pOpMAIHH,
ceTh MIHTEpHET U apyrue).

I1P6 10

ChopMHpPOBAaHHOCT, ~ YMEHUM  COOJIOJATh  MpaBHJIa  DKOJOTHYECKH
1es1eco00pa3Horo MoBeACHHUsI B ObITY M TPYJIOBOM AEATENBHOCTH B LIEJSIX
COXpAaHEHHsT CBOETO 3JI0pPOBbS W OKPYXKAKOLIEM NPUPOJHOU Cpe.bl;
YYUTBHIBaTh ONACHOCTb BO3ACUCTBHS HA JKUBBIE OPraHU3MBI OIPEIEICHHBIX
BCIICECTB, IIOHUMas CMBICJI I10Ka3aTeiid HpGHGJ’ILHOﬁ I[OHyCTHMOﬁ
KOHIIEHTPALMH.

I1P6 11

I[J'ISI 06yqa10u11/1xcsi C OrpaHUYCHHBIMHM BO3MOXHOCTAMHU  310POBbBA:
C(i)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX
METOJaX IMO3HAHWA BCHICCTB U XUMHUNYCCKUX SABJICHHUAX.




Konn

[Limanupyemble pe3yJIbTaThl OCBOCHUS JUCLIUIIIIMHBI

HAaUMEHOBAaHUE

bopmMupyeMbIX OO6mme JlucuunImHapHbIe

KOMIIETCHIINI
OK.01 JIP 06. B yacTi Tpy10BOIr0 BOCIMTAHMS: IIP6 02 - Brnamers cucreMoll XMMHMUYECKUX 3HAHUU, KOTOpash BKJIKOYACT:
Bri6upats - TOTOBHOCTb K TPYyly, OCO3HAHHUE LIEHHOCTHU OCHOBOIOJIAraroiue MOHATHS (XUMUYECKUI AJIEMEHT aToM, 3JEKTPOHHAas

CIIOCOOBI PeIICHUs
3a1a4
npodeccHnoHATEHOM
JEATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

MacTepCTBa, TPYA0II00HE;
- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJOTUYECKON U ONUIHAIBHON HAIIPaBJICH-
HOCTH, CTIOCOOHOCTh HHUITUUPOBATb,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJIHATH
TaKylo JesTeIbHOCTbD;

- HHTEpeC K pa3InyHbIM chepam

PO eCCUOHAIBHON JEATEIHHOCTH.

MP 01. OBiaeHue yHuBepcaJbHbIMU
y4eOHbIMHU NPodecCHOHATBHBIMH
JIeiCTBUAMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENbHO (HOPMYIHPOBATH U
aKTyalM3upoBaTh MpoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK WU
OCHOBAHWUS JIJISI CPABHCHHUS, KIIACCU(PUKAIINN 1
0000IIECHMS;

- OIIPEJIEIISTH [EJTN IeATEIIBHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B PAaCCMaTPUBAEMBIX SIBICHHUSIX;

- BHOCUTH KOPPCKTHUBBI

B JACATCIBbHOCTD,
OICHUBATH COOTBCTCTBUC PC3YJILTATOB LICIISAM,

oboyouka aroma, S,p,d- DJIEKTPOHHBIE OpOWUTANHM, WOH, MOJIEKYIa,
BaJIEHTHOCTD, 3JCKTPOOTPUIATEILHOCTh, CTEICHh OKHUCIICHHUS, XHUMHYECKAs
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YTJIEPOJHBIN CKEJET,
GbyHKIIMOHATIBHAS TPYIINA, PaauKall, H30MEPHsI, H30MEPbI, TOMOJOTHYCCKUI
Psijl, TOMOJIOTH, YIJICBOJOPO/IbI, KHCIOPO/I- U a30TCO/IEPIKAIIUE COCAUHCHUS,
OMOJIOTMYECKA aKTHUBHbBIC BeIIeCTBa (YIJIEBOJBI, JKUPbI, OCIKH), MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEOWHEHUS,
KPUCTAJUINYECKas PEIICTKA, TUIbl XMMHUYECKMX peakiuil (OKUCIUTEIBLHO-
BOCCTAaHOBUTCIIBHBIC, DK30- 1 3HIIOTCpMI/I‘~ICCKI/I€, peaKHI/II/I HNOHHOTI'O 06MeHa),

PacTBOp, QJICKTPOJIUTHBI nu HEOJICKTPOJIMTEI, QJICKTPOJIUTHYCCKAA
aucconranus, OKHCIIMTEIIb, BOCCTAHOBUTCIIb, CKOPOCTH XHUMHYICCKOU
pcaKknuu, XUMHUYCCKOC paBHOBeCI/Ie), TEOpUHU U  3aKOHBI (Teopm[

XUMHUYECKOTO CTPOCHHSI opraHuyeckux BemectB A.M. bytieposa, Teopus
JJIEKTPOJUTAYECKON  AUCCOLMAalMM,  nepuoaudeckuii  3akon .M.
MeHieneeBa, 3aK0OH COXPaHEHUsI MACChI), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUI
S3BIK  XUMHH, (AKTOJIOTUYECKHUE CBEJEHUs, O CBOMCTBaX, COCTaBe,
MOJTy4YeHUN U O€30MacHOM HCIOJIb30BAHUU BAXXKHEUIIMX HEOPTAHHMYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH IeATEeIHbHOCTH YEJIOBEKa;
IIP6 03 - ymerb BBIABIATH XapaKTEpHblE MPU3HAKM W B3aUMOCBS3b
W3YUYEHHBIX TIOHSATHH, NPUMEHATH COOTBETCTBYIOIIME TOHATHS MPHU
ONMCAaHUM CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB U
WX TPEeBpallleHUH; BBISIBIATH B3aUMOCBSI3b XHMHMUYECKUX 3HAHUM C
TOHSATUSAMH | MPEJCTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
IIP6 04 - ymeTh MCHOJIb30BaTh HAMMEHOBAHUS XMMHMUYECKHX COEIMHEHHI




OIICHUBATh PUCKU MOCIIEICTBUIN ACITETbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHHE TPU
pElICHNH KU3HEHHBIX MPOOIIeMm;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJIETh HaBBIKAMH Hay4YHO-
HCCIEAOBATEIIbCKOM MW TPOCKTHOM JeSATENb-
HOCTH, HABBIKAMH pa3pelIeHUs MpooIeM;

- BBISABJISTH NMPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIM3UPOBATh 33]]a9y BBIJIBUTATh TUIIOTE3Y
€e paspelleHus, HaXOAWTb apryMEHTBl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKJICHHH,
3a/1aBaTh MapaMeTPhbl ¥ KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIE B  XOJC
pelleHrs 3aJayd  pe3yJbTaThl, KPUTUUYECKH
OIICHWBATh HX JOCTOBEPHOCTHb, TPOTHO-
3UpOBaTh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATENbHYI0O W TIPAKTHUYECKYIO0 00JacTh
JKU3HEIEATENHLHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAIILHBIC TIOIXO/TBI U PEIICHHUS;

- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHON MTPAKTHKE.

MEXKIYHAPOAHOIO COK3a TEOPETUYECKOM W NPUKIAJAHOW XUMHUM U
TPUBHAIbHbIE HAa3BaHMA BaXKHEHIIMX BEIIECTB (3TWIIEH, AaleTUJIEH,
rueput, (enosn, GopMmanbaerus, yKCycHas KHCIOTa, TJIMIHMH, yTrapHBIA
ra3, yrieKucIblii ra3, aMMuak, ramieHas U3BeCTb, IUThEBAs COJ M JPYIHX),
COCTaBIIATH  (OPMYJBI HEOPraHMYECKUX M OPraHMYECKHUX BEUIECTB,
YPaBHEHMsI XUMHUYECKUX peakUuil, OObACHATh UX CMBICI; IOJTBEPHKAATh
XapakTepHble XMMHMUYECKHE CBOMCTBa BEIIECTB  COOTBETCTBYIOIIMMHU
9KCIIEPUMEHTAMH U 3aIlIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKLUM;

IIP6 05 - ymers YycTaHaBiIMBaThb IMPUHAIIEHKHOCTh H3YUYEHHBIX
HEOPraHWYECKUX M OPraHUYeCKHX BELIECTB K OIPENEICHHBIM KiaccaM U
IpyIIIaM COCIMHEHNM, XapaKTepU30BaTh UX COCTAB U BAKHEUILNE CBOWCTBA;
ONpeNeNaATh  BHJbl  XHMHYECKHUX  CBsized  (KOB&JIEGHTHAs, MOHHAs,
MeTaJlJIn4yecKasi, BOAOPOJIHAs), TUIII KPUCTAIUNIMYECKUX PELIETOK BEIIECTB;
KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUY;

IIP6 01 - chopmupoBaTh MpENCTABICHUS: O XUMHYECKOW COCTABISIOMICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHM B IIO3HAHUU SIBICHUU
NpUpOAbl, B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHON I'PaMOTHOCTH, HEOOXOJUMOM JJISl PELIeHUs TPAKTUYECKUX
3a/1a4 U 9KOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJIE;

IIP6 07 - ymerb NHPOBOAWTH pacueTbl MO XUMHUYECKHM (opmynaam Hu
YPaBHEHMSM XHMMHUYECKMX peakIUil ¢ UCMIONb30BaHUEM (DU3MUYECKHX
BEJIMYMH, XapaKTEepPHU3YIOIIMX BEIIEeCTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, oObemMa (H.y.) Tra30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHUS JJIs NPUHATUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM.




OK 02.
Hcnoas3oBaTh
COBpEMEHHBIC
CpelICTBa MOUCKa,
aHaju3a u
WHTEpIpeTaIHs
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH

JUISL BBITTOJTHECHHMS
3as1a4 nmpodeccuo-
HaJIbHOU
JIEATEIBHOCTH

JIP 08. B 00s1acTH IeHHOCTH HAY4YHOT'0
MO3HAHUSA:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH 1 OOLIECTBEHHOMN
IIPAKTUKHU, OCHOBAHHOTO Ha Janore
KYJbTYp, CIIOCOOCTBYIOIIIEIO OCO3HAHUIO
CBOET0 MecTa B IOJUKYJIbTYPHOM MUPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOU U
YUTATENICKOM KyJIbTYphI KaK CpeJICTBa
B3aMMOJICHCTBHS MEXTy JTFOJbMHU H MTO3HAHUS
MUDA;

- OCO3HAaHME ILIEHHOCTH HAYYHOU
NesTeIbHOCTH, TOTOBHOCTh  OCYILECTBIISTh
MPOEKTHYIO U UCCJIEI0BATENIbCKYIO
JesTeIbHOCTh HHANBUYAIBHO U B TPYIIIIE;
MP 01. OBiageHue YHHMBepPCAJIbHBIMH
Y4eOHBbIMH

MO03HABATEJILHBIMH 1efiCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJIQJIETh HaBBIKAMH TOJTyYeHHs HH(POpMAIUN
U3 UCTOYHUKOB pas3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISTh MOUCK,
aHaJIN3, CUCTEMATU3allUI0 U HHTepIpeTaIys
nH(pOpMaLIUU PA3IUYHBIX BUIOB U HOpM
MIPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX (popMaTax
y4eTOM Ha3HaueHHs WH(POpPMAIUU U 11eJIEeBOM
ayJIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OpMY

IIP6 08 - ymMerp IUIaHMPOBAaTh U BBIIOJHATH XMMHMUECKUH SKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKHX BEIIECTB IPU HArpeBaHHUM, IOJIyYECHUE
STWIEHA U U3Y4YEHHME €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIUU HA allbJETU[BL,
Kpaxmall, YKCYyCHYIO KHUCIOTY; JeHarTypauus OeJIKOB IpH HarpeBaHUW,
[BETHBIE peaKIuu ONKOB; MPOBOAUTH pEAKIUH HMOHHOTO OOMEHa,
OTIpEEIISATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cylbdar-,
KapOOHaT- M  XJOpUA-aHWOHBI, HAa KATHOH aMMOHHS;  peularhb
IKCIICpUMEHTANIbHBIC 3amaun 1Mo Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUHM C NPAaBWIAMH TEXHHKH OE€30MAacCHOCTH TPH OOpalieHuu ¢
BelIeCTBaMH U J1abopaTOpHble 000PYAOBAHUEM; MPEICTABIATh PE3YJIbTATHI
XUMHYECKOI0 JKCIIEPUMEHTA B dopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (opMyIUpPOBATh BHIBOJBI Ha OCHOBE ATHX
pe3yJIbTaToB;

IIP6 09 - ymeTh aHAIM3UPOBATh XUMHUYECKYIO MH(OPMALIUIO, ITOTYYaeMyO
13 Pa3sHbIX UCTOYHUKOB (CpeICTB MaccoBOo MH(popmanuu, cetb MHTepHeT 1

ApyTHe);

IIP6 06 - BiaseTb OCHOBHBIMH METOJAaMHU HAyYHOTO TO3HAHUS BEIIECTB U
XUMHYECKUX  sABIEHUN  (HaOmoJgeHue, HM3MEpeHHe,  SKCIEPUMEHT,
MOJICIUPOBAHUE);

IIP6 07 -ymeTpb MNPOBOAUTH pacyeThl IO XUMHUYECKHUM (opmynam
YPAaBHCHUAM XHMHUYCCKHUX peaKHI/II\/II C HCIIOJIB30BaAHUEM (1)H31/I‘IGCKI/IX
BEIIMYMH, XapaKTEepPHU3YIOIIMX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, oO0beMa (HOpMalbHBIE YCJIOBHUS) Ta30B, KOJMWYECTBA BEIIECTBA;
WCIONIb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUS AJIA MPHUHIATHS pPElICHUN B
KOHKPCTHBIX JXHU3HCHHBIX CHTyalUsaX, CBA3aHHBIX C BCIICCTBAMH U HX
MIPUMEHEHHEM;
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IIPEACTABIICHUS U BU3YAJIU3ALHY;

- OLICHHUBATh J1OCTOBEPHOCTb, IETUTUMHOCTD
nH(pOpMaINH, €€ COOTBETCTBHUE IIPABOBBIM U
MOPAJILHO-3TUYECKUM HOPHAM;

- YICTIOJIb30BaTh cpencrea HHpopMa-
[IHOHHBIX ¥ KOMMYHHUKAIMOHHBIX
TEXHOIOTHI B PCIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OPraHH3al[MOHHBIX
3amad ¢ co0uroiIeHreM TpeOOBaHMIA
IPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IpaBOBbIX

1 OTHYECKUX HOPM, HOPM HMH()OPMAIMOHHOM
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHMS U
3amuUThl HH(QOPMALIUY, HTHPOPMAITHOHHOMN
0€30IaCHOCTH.

OK 04.

OS¢ dexTuBHO
B3aMMOJECHCTBO-
BaTh U paboTaTh
B KOJIJICKTHBE U
KOMaH/1e

MP 03. -roTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATEIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0Ba-
TEJIbCKOU, MPOEKTHOM U COLUAIILHON
NEeATEIbHOCTH;

MP 02. B1ageHne yHHBepCaJIbHbIMH
KOMMYHUKATHBHBIMU /1efiCTBUSAMM:

6) COBMECTHasl 1€ATEIIbHOCTb!

- IOHUMaTb W HCIIOJIB30BAaTh NIPEUMY-
11eCTBa KOMAaHIHOW M MHIMBUTyaJIbHOU
paboTHI;

- IpUHUMATh LEJIU COBMECTHOW JEATEINb-
HOCTH, OPraHU30BBIBATH U KOOPJAUHHUPOBATH
JIEUCTBHUS 10 €€ JOCTUKEHHUs: COCTABIIATh

IIP6 08 - ymMmerh IUIaHUPOBAaTh U BBINOJHATH XMMHMUYECKUN HKCIIEPUMEHT
(mpeBpaleHus OpPraHUYECKUX BELIECTB IPU HArpeBaHWM, IOJIy4YEeHHE
STWJIEHA U W3YYEHHME €ro CBOWCTB, KAUECTBEHHbIE PEaKIMU Ha allbJIerH]Ibl,
KpaxMall, YKCYCHYIO KHUCIIOTy; JeHaTypalus O€JKOB IpH HarpeBaHUH,
LBETHBIE peaKuu OEJIKOB; IPOBOJANUTh PEAaKIIMM  HOHHOTO OOMEHa, ompe-
JeNATh Cpely BOJHBIX PACTBOPOB, KAaUECTBEHHBIE pEaKIUM Ha CyibgaTt-,
KapOOHaT- M  XJOPUA-aHWOHBI, HAa KATHOH AaMMOHHS;  peularhb
JKCIIEpUMEHTaNbHbIe 3a1aun mo TemMaM "Mertamisl" u "Hemetamnsl") B
COOTBETCTBUHM C MpABWIAMHM TEXHUKU OE30MaCHOCTU MpH OOpALEHUH C
BEIIECTBAaMH U J1abOpaTOpHbIE 000pYA0BaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOTO 3KCHEPUMEHTaB ¢dbopMme 3anuCcH ypaBHEHUN COOTBET-
CTBYIOUIMX peakuuii u (¢OopMyIMpOBaTh BBIBOABI Ha OCHOBE JTHX
Pe3yNbTaTOoB;
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IUIaH JEWCTBUM, PACIPEICIATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB 00CYyXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPAMHUPOBATh U BBIIIOJIHATH paboTy B
YCIIOBUSAX PEAbHOTO, BUPTYaJIbHOTOU
KOMOHMHUPOBAaHHOI'O B3aUMOACHCTBUS;

- OCYLIECTBIIATD MO3UTHUBHOE
CTpaTErMuecKOe MOBEICHHE B PA3TUYHBIX
CUTYaIHSX, IPOSBIISTH TBOPUYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

MP 03. OBiageHue YHHMBePCAJIbHBIMH
peryJsiITHBHbIMHU 1eiCTBUSIMMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- IPUHUMATh MOTHUBBI U ApPIYMEHTHI IPYTUX
JIIOJICH IIPU aHAJIM3€E PE3YJIBTATOB
NesTeNbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX
JIIOZICH Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh TOHUMATh MHpP C
MO3UIIMU APYTOrO YEJIOBEKA;

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpyKaroleun
CpeIbl,
pecypcocbepe-
KCHUIO, IIPUMEHSATh
3HaHUA 00 U3MEHe-
HUU KJIMMATa,
TIPUHIIMIIBI

JIP 07. B 006J1acTH 3K0JIOTHYECKOT0
BOCIUTAHUS:

- cpOPMUPOBAHHOCTH IKOJIOTHIECKOM
KyJIbTYPBbI, TOHUMaHUE BIUSIHUS COITUAIbHO-
SKOHOMHUYECKHX MPOIIECCOB HAa COCTOSTHUE
MIPUPOJTHON U COIIMAILHOM CpPe/ibl, OCO3HAHHE
I00ATBHOTO XapaKTepa AKOJIOTHIECKUX
npobiuem;

- IUTAHUPOBAHKE U OCYIIECTBIICHUE AEHCTBUI B
OKPY’KaIoIlleH cpejie Ha OCHOBE 3HAHUs Lenei

IIP6 01 - chopMupoBaTh MPECTABIECHUSA: O XUMHUYECKOW COCTaBIISIFOIIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, POJU XUMHMU B TO3HAHUM SIBJICHUMN
NpUpOAbl, B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHON I'PaMOTHOCTH, HEOOXOJUMOM JJISl PELIeHUs TPAKTUYECKUX
3a/1a4 ¥ 9KOJOTM4YeCKHM OOOCHOBAHHOT'O OTHOILIEHHUS! K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJE;

IIP6 10 - ymers coOMOAAaTh TPaBHIA DKOJOTHYECKH IE€JIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOU JEATEIbHOCTU B IENSAX COXPAHEHUS CBOETO
30POBbSl W OKpYXKArOUIEH NPUPOJHOM CpEeabl; YYUTHIBATH ONACHOCTh
BO3/ICWCTBUSI HAa JKUBBIE OpPraHM3MbI OIPEJICICHHBIX BEIIECTB, MOHMMAas
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OepexKIMBOTO
MIPOU3BO/ICTBA,
3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BBIYANHBIX
CUTYaLUsX.

YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX
BpEJl OKPYKAKOUIEN CpeE;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMIPUSITHBIE
9KOJIOTUYECKHE MOCIIEACTBUS
NpEINPUHUMAEMBbIX JICHCTBUMH,
MpeA0TBpaIIATh UX;

- pacUIMpEeHHE OIbITA AESTEIBHOCTH SKOJIOTU-
YECKOW HAIPaBJICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIBHOW JI€SATEIbHOCTH;

CMBICJI ITOKA3aTelsl IPEAEIbHON T0IyCTUMOUM KOHIICHTPALUX
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2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJBLHOM IUCIIATIJINHBI
BJ1.07 XUMUA

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buo yueonoit pabomut Oobvem uacos

O0BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIIIUNHBI 56
B TOM YHCJIE:

OcHOBHOE coJiepKaHue 54
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHUe 30
MPAKTUYECKUE 3aAHATUS 12
71a00paTOPHBIE 3aHATHS 12

[TpodheccnonanbHO-OpUEHTUPOBAHHOE COAEPKAHKE (COMEpKaHNE

2
MPUKJIATHOTO MOJTYJIS)

B TOM YHCJIC:

TEOpeTU4ecKoe o0ydeHue 2

[TpomexyTrouHas aTrectauus (AUPpPepeHIPOBAHHBIN 3a4€T) 3a CUET
BPEMEHH, OTBEJICHHOT'O JIJIsl OCBOEHUS! I CLIUIIIIMHbI




2.2. TemaTH4ecKHUil IJIAH H coJlep:KaHNe 0011e00pa30BaTeIbHON AUCHMILVINHBI XUMUS

dopmMupyemblie
HanMeHoBamme Conep:xanue ydyeOHOro Mmarepuasa (0OCHOBHOE M PO eccHOHAIBLHO- } O6nem KOMITETCHINH
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM
pa3aesioB M TeM MOZY1b 4acoB (IMYHOCTHBIE,
MeTanpeIMeTHbIe)
1 2 3 5
OcHOBHOe co/iep:KaHue 56
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU 18
Tema 1.1. Cooeporcanue yuebHo2o mamepuana OK.01
OCHOBHbBIE XUMUYECKUE | XUMHYECKHl DTIeMEHT. ATOM. SAnpo aroma, U30TOMBI. DIEKTPOHHASI 000T0UKA.
TIOHATHS U 3aKOHBI, DHepreTuyeckue ypoBHHU, NOypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- FIIEMEHTHI. )
CTPOCHUE aTOMOB Oco0eHHOCTH pacnpeeNieHUs JIEKTPOHOB MO OpPOUTAIISIM B aTOMax 3JIEMEHTOB
XUMHYECKHUX 3JICMEHTOB | [iepBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAsS KOH(pUTyparus aroMoB. OCHOBHBIE
XUMUYECKHUE 3aKOHBI
Cooeporcanue yuebHo2o mamepuania
OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 110 YPABHEHUSAM XUMHUYECKUX
peaKkuuit
OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsIpHast Maccbl. MonspHasa Macca. KonudecTo )
BelecTBa. MaccoBas 10J1s BellecTBa. 3akoH ABoraapo. MoJisspHbIil 00bEM Ta30B.
OTHOCUTENbHAs TUIOTHOCTh T'a30B. PacyeTsl M0 ypaBHEHHUSIM XUMHUECKUX PEAKIIHil C
HCIIOJIb30BaHNEM MacCOBOMH JI0JIM BeleCTBa, 00beMa (HOpMaIbHbIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEUIECTBA
Tema 1.2. Ilpakmuueckue 3anamus OK.01  OK.02
Ilepuonnueckuit 3akoH u | [IpakTuyeckas padora Nel.
[lepuoanueckas cucrema | «M3yueHrne nepuoaUYEeCKX 3aKOHOMEPHOCTEH M HMX B3aUMOCBSI3U CO CTPOCHHEM
XUMHUYECKUX JJIEMEHTOB | aTOMOBY. 2

. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOPHEN CTPOEHUS

Ilepuonnueckass cucrema xumuueckux asnemeHtoB .M. Mengeneea. CBsA3b
nepuoanyeckoro 3akoHa u llepuoamdeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB C
COBPEMEHHON Teopuer CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
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aTOMOB XUMHUYECKHX JJIEMEHTOB, 00pPa3yeMbIX HMH IMPOCTHIX M CIIOKHBIX BEIIECTB IO TPyIIam
u nepuogam lleproanueckoil cucrembl. 3HaYyeHHE MEPUOIUYECKOTO 3aKOHA U CUCTEMBbI
XUMHYeCKUX 3neMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.
YcTaHOBIEHHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XUMUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C nosioxkeHreM [leproanueckoi CUCTEMBI.
Tema 1.3. Cooeporcanue yuebHoeo mamepuanid OK.01
CrtpoeHue BelecTBa Crtpoenue BemecTBa. XMMHUUECKasi CBs3b. BUIbI XUMUYECKOM CBA3M (KOBaJCHTHAs
Y IIPUPOJIa XUMUYECKON | HEMOJsIpHAs U NOJISPHAs, HIOHHAS, METaJUTHUecKas ). MexaHu3Mbl 00pa3oBaHUs
cBsi3u. MHOroOoOpasue KOBAJICHTHOM XMMHYECKOM CBSI3M (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). Bogopoanas
BEIIIECTB CBs3b. BalleHTHOCTD. DJIEKTPOOTpUIATeIbHOCTh. CTeneHb OKucIeHus. FIOHbI: KaTHOHBI
Y QaHUOHBI
Tema 1.4. Ipaxmuueckue 3anamus OK 01
Krnaccudukanus, [TpakTraeckast padorta No2. OK 02
Y HOMEHKJIaTypa «HoMeHnknaTypa HEOPraHU4eCKUX BEIIECTBY.
HEOPraHUYECKUX Pemenue npakTiyecKux 3alaHui MO KJIACCH(PUKAIINN, HOMEHKIIATYPE U XUMHIECKUM
BEILIECTB dbopMyIiaM HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB (YrapHBbIi ra3, yrieKUCIIbIi
ra3, aMMHUaK, ranieHasi U3BeCTh, HeTalleHas U3BeCThb, MUTHEBAs COJIa U APYTHUX):
Ha3BaHUs BelecTB Mo MexayHapoaHoi (MIOITAK) wnu TpuBHanbHON HOMEHKIIAType
Y COCTaBJICHUE (POPMYIIbI XUMHUUYECKHUX BEIECTB, ONPEIeTICHNE TPUHAIJIC)KHOCTH K
KJIaccy.
Tema 1.5. Cooeporcanue yuebHo2o mamepuaia OK 01
Tumst XUMHUYECKUX | XuMuueckas peakius. Knaccudukaiums XuMHUECKUX peakliuii B HEOPTaHUYECKO U
peakiuit OpTraHUYECKON XUMHUHU. 3aKOHBI COXPAHEHHUS MACChl BEIIECTBA, COXpAaHEHUS U

MPEBpAIeHHs] SHEPTUU TPU XUMHUECKUX peakiusax. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE peaKiny (ypaBHEHUS OKUCIICHUSA-BOCCTAHOBJICHHUS, CTCTICHb
OKHCJICHUS, OKUCIIUTENh U BOCCTAHOBUTEIND, OKUCITUTEILHO-BOCCTAHOBUTEIHHBIE
PEaKIuu B IPUPO/IE, IMPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACATECITHHOCTH
OpPTaHH3MOB)
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Tema 1.6. Jlabopamopuvie 3auamus OK 01
Ckopocts xuMmuueckux | JJaboparopnas pabora Nel «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh XUMUYECKUX OK 02
peakuuii. XUMHUYECKOE | peaKUUid U CMEMIEHUE XUMHYECKOTO PABHOBECHSI».
paBHOBecHE Pemenuie npakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUI Ha aHaIu3 (AKTOPOB, BIMSIOMIMX Ha

M3MEHEHUE CKOPOCTU XUMUYECKON peaKkIuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU

peaklMu OT IPUCYTCTBUS KaTaau3aropa Ha MpUMepe pa3ioKEeHUs IEPOKCHIa

BOJIOpPO/Ia C MOMOIIIBIO JUOKCHJIA MapraHiia U Katajiasbl. Penienue mpakTuko-

OPUEHTHPOBAHHBIX 33JaHNil Ha npuMeHeHue npunuuna Jle-lllarense s HaxXoXKAEHUS

HAIPABIICHUS CMEIICHUSI PABHOBECHSI XHMHUYECKOHN peakiny U aHau3 (PakTopoB.,

BIIMSIOIIMX HA CMEUIEHUE XUMHUYECKOT0 paBHOBECHS
Tema 1.7. OK 01
PacTEoOpH, Teopus Cooepoicanue yuebHo2o mamepuana OK 02
MEKTPOHTHYECKO PacTtBOpBI. BH1BI paCTBOPOB 110 COAEPKAHUIO PACTBOPEHHOTO BEIIECTBA. OK 04
MCCOLMALIN 1 HOHHBI PactBopumocTs. IlonsTue o qucnepcHbix cucteMax. MIcTUHHBIE U KOJIJIOUIHBIE OK 07

00MeH

pacTBopbl. MaccoBas 107151 BeIecTBa B pactBope. [loHsATHE 0 BOIOPOIHOM MOKa3aTese
(pH) pacTtBopa. DnekTponutuyeckas auccoruanys. CHUIbHbIE U CIa0ble AIEKTPOIUTHI,
HEDJICKTPOJIUTHI. Peakiinu noHHOTO 0OMeHa

Jlabopamopnvie 3anamus

JlaGopaTtopHnas pabota Ne2 «[IpuroroBneHnue pacTBOpPOBY.

[TpuroTtoBneHne pacTBOPOB 33JAHHON MacCcOBOIl J10Jiel paCTBOPEHHOTO BEIIECTBA,
NPOBE/ICHUE PEaKIHii HOHHOTO 0OMEHa, OTIPe/IeTICHNE CPEIbl PACTBOPOB BEIIIECTB C
MOMOIIbIO0 YHUBEPCAILHOTO MHAUKATOpa (KHCcas, HeWTpalibHas, IenoyHas). 3aianus
Ha COCTABJICHME MOHHBIX peakluil. Perenre npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX
3a/laHuil Ha PaCTBOPBI, UCTIOTIB3yeMbIe B OBITOBOW U IPOU3BOJACTBEHHOM J€ATEILHOCTH
YeJIoBeKa
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Pasnea 2. Heopranuyeckasi xumusi

10

Tema 2.1. dusnko-
XUMHYECKHE CBOMCTBA
HEOPTraHUYECKHUX
BCIISCTB

Cooepoicanue yuebrHoeo mamepuaid

Mertannsl. [lonoxxenue meramios B [lepuoanueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. Oomue
¢bu3nveckue cBoiicTBa MeTauioB. CIUTaBbl METAIIIIOB. DIEKTPOXUMHUUCCKHUH Pl
HaIpsKEHUH METaNIOB. XMMHUUECKHE CBOMCTBA BAXKHEHUIITUX METAJIJIOB (HATPUH,
KaJui, KaJblIUi, MarHui, amoOMUHUHN, [IUHK, XPOM, JKeJIe30, MeJlb) U UX COCAMHECHUH.
O6mme cocoObI moTyYeHust MeTaIUIOB. [IpiMeHeHne MeTaIoB B OBITY M TEXHUKE

Cooeparcanue yuebHo2o mamepuana

Hewmertamnsl. [Tonoxxenue HemeramioB B [lepuoanueckoil cucreMe XUMUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOCHHOCTH CTpOEHUS aTOMOB. Du3nyeckue
CBOICTBa HEMETAIIOB. AJIOTPOIKS HEMETAIUIOB (Ha MPUMEpPE KUCIOPOaa, CephI,
docdopa u yrinepoaa). XuMHUIECKHE CBOMCTBA M MPUMEHEHHIE BaKHEHTITHX
HEMETAJIOB (TaJlOTeHOB, Cepbl, a30Ta, hocdopa, yriepoaa U KpeMHUs) U UX
COCTMHEHUH (OKCHI0B, KHCIIOPOICOAEPKAIINX KHCIOT, BOJAOPOIHBIX COSIUHEHU).
[TpuMeHeHre BaXHENIIINX HEMETAJIOB M UX COSAMHEHUIH

Jlabopamopnoe 3ansamue

JlaGopatopHas pabota Ne3.

«DU3UKO-XUMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTBY.

IIpoBeneHrEe XUMUYECKUX PEAKLIUNA C y4aCTUEM IPOCTBIX U CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJVIOB M HEMETAJIJIOB; OKCHUJOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX
HJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHHUH M aMQOTEpHBIX THIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIIUX UX CBOMCTBA.

PacuéTsl Macchl BeliecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLMU BEIIECTB, PACUETHI MACChl
(06BéMa, KoJIMYeCcTBa BEILIECTBA) MPOYKTOB PEAKIIUHU, €CIH OJTHO U3 BEIIECTB UMEET
IIPUMECH.

OK 01
OK 02
OK 04

Tema 2.2.
Nnentuduxarms
HEOPraHU4eCcKUX

Jlabopamopnule 3anamus
JlabopaTtopnast pabota No4
«MnenTudukanys HEOPraHMUECKUX BEIISCTBY.

OK 01
OK 02
OK 04
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BCIICCTB

Pemienne skciepUMEHTANBHBIX 3a7a4 [10 XMMUYECKUM CBOMCTBAM METAJLIOB U
HEMETAJIJIOB, IO PAaCIIO3HABAHUIO U IOIYYCHHUIO COCAMHEHUHA METAJJIOB U HEMETAJIJIOB
(B3auMoielicTBME THIPOKCH/IA AIFOMUHHUS C PACTBOPAMHU KHUCIIOT U IIETIOYEN, ).

W nenTudukanyst HEOPraHM4EeCKUX BELIECTB C UCIOIb30BAaHUEM MX (PU3UKO-
XUMUYECKHUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakuuil. KayecTBeHHbIE peakuuu
Ha cyJib(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATUOHBI METAJJIOB U KATUOH aMMOHHMSI

KonTtpoJubnas padora 1

OcHOBBI 0011IeH U HEOpTraHUYECKON XUMUH (10 paznenam 1-2)

Paznen 3. Teopernueckue 0CHOBBI OPraHMYeCKO XMMHUM

Tema 3.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX BEIIECTB

Cooeparcanue yuebHo2o mamepuana

[lpeamer opraHuveckoil Xumuu: €€ BO3HHKHOBEHHE, Da3BUTHC M 3HAYCHHE B
MOJIyYCHUH HOBBIX BEIIECTB ¥ MAaTepuajoB. Teopus CTPOSHUS OPraHUYECKUX
coenquHeHuii A.M. BbytiepoBa, e€ ocHoBHble ToNOXeHUA. CTpyKTypHBIE (HOPMYIIbI
OpPTaHWYECKUX BeHIeCTB. [ oMoIorus, u3oMepus. XUMHUYECKasi CBSA3b B OPraHUYCCKUX
COCJIMHEHUSX: KPaTHBIC CBS3H, G- U M-CBSI3U.

[TpencraBnenue o kiraccuukanu opraHuveckux BemecTs. Homenkmarypa
OpPTaHMYECKUX COSAMHEHUI (CUCTeMaTHYecKas) U TPUBUAIbHbBIC Ha3BAaHUS BAXKHEUIITHX
NpEeJCTaBUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

Hpakmultecmte SAHANUA

[TpakTrueckas padorta Ne3.

«HomeHkI1aTypa OpraHn4ecKuX BEILECTBY.

OsnakomiieHHe ¢ 00pa3liaMi OPraHUYECKHX BEIECTB U MaTepHaIaMy Ha UX OCHOBE,
MOJIEIMPOBAHNE MOJIEKYJI OPraHMUECKUX BEIIECTB, HA0IIOICHHE U OITUCAHUE
ACMOHCTPAIMOHHBIX OIIBITOB IO NPECBPANICHUIO OPraHNYCCKHUX BCUICCTB MIPU
HarpeBaHuu (IaBjieHHe, o0yrinBaHue U ropenue). CocraBieHue MONHBIX U
COKpPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpTaHUYECKUX BEIIECTB OTCIBHBIX KJIACCOB,
UCTOJIb3YS UX Ha3BaHMs [0 CUCTEMAaTHUECKOW U TPUBUATLHONW HOMEHKIIAType (3TUJIECH,
alleTUJICH, TIHMIEPHH, GEHOI, GOopMaITbACTH I, YKCyCHas! KUCIIOTA, TIUINH). PacueTsl
npocteinielt GopMysIbl OpraHMUECKOW MOJIEKYJIIbI, HCXO/ISl U3 3JIEMEHTHOI'O cOCTaBa (B

%)

OK 01
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Paznen 4. YrieBoaopoabt

Tema 4.1.
YrieBoaopoabl U X
MPUPOIHBIE UCTOUHUKH

Cooeporcanue yuebHoeo mamepuanid

[TpenenpHBIC YIIIEBOJOPOIbI (ATKAHBI): COCTaB M CTPOCHUE, TOMOJIOTUIECKHUH Psi.
MertaH ¥ 3TaH: cOCTaB, CTpOeHHE, PU3NICCKUE M XUMHUYECKHE CBOMCTBA (PEaKIH
3aMeIeHUs] M TOPEHUs), MOJIYICHHUE U IPUMEHEHUE.

Cooeporcanue yuebHoeo mamepuania

HenpenenbHbie yrieBogopoibl (aIKEHbl, alKaJAUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMUECKHI psll. DTUICH M IMPOMHICH: COCTaB,
CTpoeHHE, (GU3MYSCKHE H XHMHYECKHE CBOWCTBA (PEaKkiMu TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS, TUIPATAIUU, OKUCICHHUS ¢ TOJUMEpU3AIMH) TONyYCHHE H
MIpUMEHEHUE.

Ankanuensl: OytanueH-1,3 u metunOytagues-1,3, XuMu4eckoe CTpOEHHUE, CBOMCTBA
(peakiusi moJIMMepHU3aIim ), MPUMEHEHHE (711 CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO
Kay4yKa U Pe3UHbI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Psil. AIICTHIICH: COCTaB,
XUMHUYECKOE CTpOeHHUE, (PU3NICCKHE U XMMHUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TATIOTEHUPOBAHMS, TUPATAIIMN TOPEHHS ), TOTyYeHHE U TPUMEHEHUE
(MCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB)

Cooeporcanue yuebHo2o mamepuana

Apomaruyeckue yriaeBoJopoJsl (apeHsl). beH3om W Todyon: cocTaB, CTpPOEHHE,
¢u3znyeckue M XMMHUYECKHE CBOMCTBa (peakiUu TajJOreHUPOBAaHUS U HUTPOBAHUS),
NOJy4eHHe U TNpUMEHeHHe. TOKCHMYHOCTh apeHOB (BIMsHUE O€H30jla Ha OpraHu3M
yeyoBeka). ['eHeTHueckas CBA3b MEXIY YIJIEBOJOPOAAMHU, NPUHAICKAIIUMUA K
pa3IM4YHBIM KJIaccaM.

[TpupoaHbIe HCTOYHUKH YyTII€BOA0POAOB. [IprpoaHblil ra3 u nonyTHble HEPTSIHBIE
ra3sl. Hetpb 1 €€ mpoucxoxnenue. CriocoOsl nepepaboTku He(hTH: EpEeroHKa,
KPEKUHT (TepMHUYECKU, KaTanuTUYecKuil), mupoiu3. [IpoaykTel nepepaboTku HedTH,
UX IPUMEHEHHUE B TPOMBIIIJIEHHOCTH

U B ObITy. KaMeHHBIH yrosib ¥ MPOAYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04

Tema 4.2.
Ddusznko-xuMuuecKue

Jlabopamopnule 3anamus
JlaGopaTtopHast pabota Ne5 «CBo#CTBa yriIeBOAOPOIOBY.

OK 02
OK 04
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CBOMCTBA
YIJIEBOJIOPOIOB

TpuBuanbHas 1 MEXIyHapOAHAS HOMEHKJIATypa, XUMHUECKUE CBOICTBA, CIIOCOOBI
MOJIyYE€HUS yTiaeBoA0poA0B. [lonyyeHue 3TriieHa U n3y4eHue ero CBOMCTB.
MonenupoBaHue MOJIEKYJ U XUMUYECKUX MTPEBPALLEHUI YTIIIEBOJOPOIOB (Ha IpUMeEpe
9TaHa, STUJICHA, alleTUJIeHa U Jp.) ¥ raJOreHOMPOU3BOIHBIX

Pazgea S. Kuciopomocoa

€pRalme OPprauHnvdeCKue COCANHECHUA

Tema 5.1.
Cnuptel. ®eHon

Cooeporcanue yuebHoeo mamepuania

[IpenenpHBIE OHOATOMHBIE CHUPTHI (METAHON W ATAHOJ): CTpOCHUE, (pu3mueckue u
XUMHYECKHE CBOWCTBAa (PEaKIMU C AaKTUBHBIMH METAJUIAMH, TaJOTCHOBOJOPOJAMH,
TOpeHHe), MpHUMEHEHHe. BomoponHbie CBS3M MEXIYy MOJEKYJIaMH CIUPTOB.
du3nonornyeckoe ISHCTBIE METAHOJIA M ATAHOJIA HA OPTaHN3M YEJIOBEKa.
MHoOroaToMHbI€ CIUPTHI (ITUJICHIVIMKONb M TIHUIEPUH): CTPOCHUE, (U3NYECKHE H
XUMHYECKHE CBOWMCTBA (B3aUMOJICHCTBUE CO INEIOYHBIMH METaJUIAMHU, KaueCTBCHHAs
peakiysi Ha MHOTOATOMHBIE CIUPTHI). DPHU3HONIOTHYECKOe ACWCTBHE HA OpPraHU3M
4esoBeka. [[puMeHeHre MIIHIEePUHA U ATHIICHTITHKOJISL.

®enoi. CTpoeHne MOJIEKYIbI, pU3nYecKre 1 XUMUIECKHEe CBOMCTBA (heHoIa.
TokcnyHOCTh (heHoa, ero GU3NOIOTHUECKOEe ACHCTBUE HA OPraHU3M YeIIOBEKa.
[Tpumenenue deHona

OK 01
OK 07

Tema 5.2.
AJbIeTuIbI.
KapOoHOBBIE KHCTOTHI.
Cnoxubie 3¢upsbl

Cooeporcanue yuebnozo mamepuana

Anpneruapl M KETOHBI  ((hopManbaeruj, aneTadbJeruja, aleToH): CTPOEHHUeE,
¢u3nueckne M XUMHUECKHE CBOICTBAa (peakUUu OKHUCIEHHS U BOCCTaHOBIJIEHUS,
KayeCTBEHHbIE PEaKIIMH), OJTYyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiesibHble KapOOHOBbIE KHUCIOTHI (MypaBbMHas M YKCyCHas
KHUCJIOTHI): CTpOeHHE, (hU3HUEcCKHe U XUMHUECKHe CBOMCTBa (00IIMe CcBOMCTBAa KUCIIOT,
peakuus >TepudHKalMK), MoJydyeHHe M mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBas
KHUCJIOTHI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCJIOT. Mbljla KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIIEE AeHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHU3 CIIOKHBIX
a¢upos. Kupsl. ['maponus sxupos. Ilpumenenue xxupoB. buonorndeckas posb KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrieBoabl

Cooeporcanue yuebHoeo mamepuania
VYrneBoasl: cocTaB, KiacCU(UKAIUS YIJIEBOJOB (MOHO-, JU- M TOJHCAXapHbl).
['moko3a  — mpocTedInuii  MOHOCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBL,

OK 01
OK 02
OK 04
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du3MYECKNe W XUMHUYECKHE CBOWCTBA TIIOKO3bl (B3aMMOJICHCTBHE C THIPOKCHIIOM
memu (II), okucnenne aMMHuadHBIM pacTBOpoM okcuza cepedbpa (I), BocctaHOBICHME,
OpO’KEeHHE TIIFOKO3bI), HAX0XKICHUE B MPUPOJE, MPUMEHEHHE TITFOKO3bI, OMOJIOTHYeCKast
POJIb B )KU3HEICITEIBHOCTH OpraHn3Ma 4yenoBeka. dorocunte3. Opykro3a Kak u3omep
TJIFOKO3BI.

Caxapo3a — TMpencTaBUTEIb JAHCAXapPHUIIOB, TUAPOIU3 Caxapo3bl, HAXOXKICHUE B
MPHUPOJIC U TIPUMEHEHUE.

[Tonucaxapuabl: Kpaxmal U LEJUTI0JI03a KaK MPUPOAHbIe moauMepbl. CTpoeHue
KpaxmaJjia v [eJUTIOJIO3b], ((U3NYecKre 1 XMMHUYSCKHAE CBOMCTBA Kpaxmaia (THIpOoIn3,
Ka4eCTBEHHAsI PEaKIHsi C HOJIOM)

Pasnen 6. A3oTcoaepikaiye opraHnyeckue coeIMHeHUus

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxu

Cooepoicanue yuebHo2o mamepuana

AMUHBI: METWJIAMUH — MPOCTEHLINI NpPEICTaBUTEIb aMUHOB: COCTaB, XUMHUYECKOE
CTpoeHue, (pu3nyecKkre 1 XUMUYECKHUEe CBOMCTBA, HAXOXKJCHHUE B IIPUPOJIE.
AMUHOKHCIOTBl Kak aM(OTEpHblE OpraHUYecKHe coeluHeHusd. Pusnueckue Hu
XMMHUYECKHE CBOMCTBa aMMHOKUCIOT (Ha Mpumepe IMLuHA). buonorudeckoe
3Hau€HUEe aMMHOKUCIOT. [lenTupl.

benkn kak npupoansie noaumepsl. [lepBudHas, BropuyHas U TpETUUHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, I€HATypalusl, KaUeCTBEHHbIE
peakiy Ha OeJIKH

Jlabopamopuvie 3auamus

JlaGopatopHas pabota Neb.

«nenTudukaims OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHECHHIN.
DU3NKO-XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB KUCIOPOJACOAEPKAIINX U
a30TCO/ICPIKAIINX OPTaHUYECKUX coeMHeHuH, KauecTBeHHbIE peakIlui Ha OCHOBHBIE
(GYHKIIMOHATIBHBIC TPYMIIBI: CIUPTHI OAHOATOMHBIE, CITUPTHl MHOTOATOMHBIE, (PEHOJIBI,
aJIbJACTU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, COJIM KapOOHOBBIX KHCIIOT, YTJICBOIBI,
aMUHBI, OEITKH, TOJTUMEPHBIE MaTepPHAIIbl, BOJIOKHA.

OK 01
OK 02
OK 04

KonTtpoubnas paéora 3

CTpyKTypa 1 CBOMCTBA OpraHM4YeCKUX BeulecTs (1o pasnenam 3-7)
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Pa3zpnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKa
(ITpodeccnoHATIBLHO-OPHUEHTHPOBAHHOE CO/IeP:KaHue (CoaepKaHne MPUKJIIATHOTO MOYJISA))

Tema 7.1.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHEBHOM

1 IpoeCCHOHAIBHOI
JIESITEILHOCTH YeJIOBEKa

Cooepoicanue yuebHoeo mamepuaid

[lpaBuia SKOJOTHYSCKH I[EIECOOOPA3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JCSITEIBHOCTH B IEJISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAMOIICH MPUPOIHON
Cpelibl, OIMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPraHU3Mbl OPraHUYECKUX BEIICCTB
OTICIBHBIX  KJIAacCOB  (YIJICBOAOPOABI, CIHUPTHI, (PCHOJBI, XJIOPOPraHUYCCKHE
POU3BOIHBIC, ATBACTH/IBI U JIp.), TIOKA3aTes b MPEACIbHO JTOMYCTUMOM KOHIICHTPAIIUH
U €r0 MCIOJIb30BaHHUE.

Poab xuMuH B OOCCICUCHHH 3KOJOTHYECKOM, HSHEPreTHMYECKOM W  MHUIIEBOU
0€30I1aCHOCTH, Pa3BUTUN MEIUIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB (B 3aBUCMOCTH OT
BUJa  MPO(ECCHOHANBHOW  JEATEIBHOCTH),  HOBBIX  HCTOYHHKOB  DHEPTUH
(abTepHATUBHBIC HCTOYHUKK SHEPruu). [IOHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMHUYCCKHUX peaknuii. [IpencrapieHus 00 OOIIUX HAYYHBIX MPHHIMIIAX
NPOMBIIIJICHHOTO MOJYYCHHUs BaKHEHIIUX BEHISCTB (HA MpUMepax IMPOU3BOCTBA
aMMHUaKa, CepHON KHCIIOThI, MCTAHOJA).

XUMHS ¥ 3I0pOBbE YEJIOBEKA: MpaBuiia 0E30MaCHOTO MCIOJIB30BAHMUS JICKAPCTBEHHBIX
npernapaToB, OBITOBOM XMMHUHU B TIOBCETHEBHOW KH3HH

OK 01
OK 02
OK 04
OK 07

[TpomexxyTounas arrecrarus (B hopme nuddepeHIInpOBaHHOTO 3a4eTa)

Bcero

56
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3. YCJIOBHs PEAJIM3ALIMH PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHBI .07 XUMMUSA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Jns peanuzanuu pabodedl mporpammbl 0011€00pa30BaTEIbHOM JUCHUIUIMHBIL JOJKHBI
OBITH IPEYCMOTPEHBI CIICAYIONINE CTICIUAbHBIC TOMELICHN: Y4eOHbI KaOMHET XUMHUH W/HITH
y4eOHON XMMUYECKOH JIabopaToOpHH.

Oo6opynoBanusi yueOHOro KabuHera:

Pabouee mecTo mpenopaBares.

Paboune mecra oOyvarommxcs

CranuoHnapHas J1ocka.

[TpoekTop (nepeHOoCHOM).

DKpaH 1J1s TpoeKTopa (IEPEHOCHOH ).

Hoyt6yk (nepenocHoit) ¢ ycranoBiaeHHbIM 110, nogkmtouennem k MHTepHeT M oOecnieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely (punana.

IIpunTep

Harasaable moco0usi: HaOOphl LIAPOCTEPXKHEBBIX MOJIENEH MOJEKYJI, MOJENIn
KPUCTAUNTMIECKUX PEMIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX BEHIECTB /WM KOJUICKIIUU
HOJIMMEPOB, KOJUIEKIUS TOPHBIX OPOJ U MUHEpaJoB, Tabnuia MenzeneeBa, yueOHble (UIbMBI,
1 (ppoBble 00pa30BaTEIbHBIE PECYPCHI.

OobopynoBanue sadoparopuu M padouux MecT Ja0OPATOPMHU: MEH3YPKH, MMHUIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbI, TPEIMETHbIE W TOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUI KameJIbHBIX peakiuid, (uibTpoBajibHas Oymara, HPOMBIBAIKH, CTEKJISHHbIE NPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKW, HAOOpP PEAKTHBOB, CTEKISHHBIC NaJOYKH, INTATHUBBI JUIS
poOUPOK, MEPHbIE LIUJIMHPHI, BODOHKH CTEKJISTHHbIE, BOPOHKHU JEJIUTENbHbIC IMINHAPUYECKUE
(50-100 mum), cTynku ¢ mecTukoM, (GaphopoBbIe YAIIKH, MUHIETHI, (GUIBTPHI OyMakHbIE, BaTa,
MapJsi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIAOOpAaTOpHbIE ILUTATUBBI, CIHUPTOBBIE TOPEIIKH,
CIUYKH, IpUOOp Ul MOTY4YeHHs Ta30B (MM MpoOHMpKa C Ta300TBOJHOM TpyOKoOil), Aep:KaTenn
JUIS IPOOUPOK, CKIISIHKH Ul XpaHEHUs PEaKTHBOB, pa3fdaTOUHbIE JIOTKH, XUMUUYECKHE CTaKaHbI
(50, 100 u 200 mu), mmarenu, TUHIETHI, TUTEIbHbBIE MBI, CEKYHJIOMEPHI (TaliMepbl), MEPHBIE
npobupku (10, 20 mu), mepubie koa6bI (25, 50, 100 u 200 mu), BoasHas OaHs WU TEPMOCTAT,
CTEKJISIHHBbIE TAJIOYKH, KOHHWYeckue Kojobl anst tutpoBaHus (50 m 100 mur), MHAMKATOpHbIE
NOJIOCKU sl ompexaeneHus pH M craHgapTHas WHAMKATOpHas IIKajla, YHHUBEPCAJIbHBIN
uHAMKaTOp, nmunetku Ha 1, 10 u 50 mui, GropeTKu A TUTPOBAHUS, MEAUIIMHCKHUE ILIPHUIIBI Ha
100-150 min, mnabGopaTopHble W/WIM aHANUTHYECKUEe Bechl, pH-MeTpel, cymuiabHble mKadp U
JIpyroe 1abopaTopHoe 000pyI0BaHUE.

IIporpammHoe obecnieyenne:

Onepannonnas cucreMa Microsoft Windows 10

[MTaxet npuxnagusix nporpaMmm Microsoft Office Professional Plus 2010 Rus,
AnTtuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security nyst Ouszneca-
Pacmmpennsiii Rus Edition,

PeaZip, Adobe Acrobat Reader DC

3.2 NndopmanuoHHOe o0ecnedyeHre peaju3aluy NporpaMmsl

Ilepeyenn PeKoOMeHyeMbIX Y4eOHBbIX U3/IaHUH, HNHTepHeT-pecypcos,
JAOMOJIHUTEILHON JTUTEPATYPHI
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OCHOBHBIE HCTOYHHKH:

. Pymutuc, I'. E. Xumus. bazossiii ypoBens. Yueonuk mus CI1O / @. I'. ®enpaman; I'. E.
Pynsutuc .— 2-e usn., crep. — Mocksa : IIpocsemenue, 2025 .— 337 c. : wi. —
(«Yuebnuk CIIO») .— ISBN 978-5-09-124954-5 (amextp. u3n.) .— ISBN 978-5-09-
121347-8 (nmeu. uzn.) .— URL: https://lib.rucont.ru/efd/878758

I[OHOJIHI/ITG.HBHBIC HCTOYHUKHU

. T'abpuensa, O.C. Xumus. 10 xmacc. Yuebnuk : yuyeOnuk / W.I. Octpoymos, C.A.
Cnankos; O.C. I'abpuensa .— 7-e u3a., ctep. — Mocksa : [Ipocsemenue, 2025 .— 129
c. : uin. — ISBN 978-5-09-124953-8 (anextp. uza.) .— ISBN 978-5-09-120190-1 (neu.
m3a.) .— URL: https://lib.rucont.ru/efd/838866

. T'abpuensn, O.C. Xumus. 11 xmacc. Yuebnuk : yueOnuk / WM.I. Octpoymos, C.A.
Cnankos; O.C. I'abpuensa .— 6-e u3a., ctep. — Mocksa : [Ipocsemenue, 2024 .— 129
c. : wi. — ISBN 978-5-09-116777-1 (anextp. uzn.) .— ISBN 978-5-09-112177-3 (meu.
nu3a.) .— URL: https://lib.rucont.ru/efd/838865

. Xumus. 10 kmace. YueObnuk. YrayOnéHuslii ypoBens : yueOnuk / B.B. Epemun, H.E.
Ky3bmenko, B.U. Tepenun; pen. B.B. Jlynun .— 1l-e usn., crep. — Mocksa :
[Ipoceemenue, 2024 .— 449 c. : wi1. — ABT. yka3zansl Ha o0opote TuT. 1. — [SBN 978-
5-09-116510-4 (snmektp. u3n.) .— ISBN 978-5-09-112282-4 (meu. usn.) .— URL:
https://lib.rucont.ru/efd/838758

. Xumus. 11 kiacc. YueOHuK. YriayOnéHusiii yposenb : yueOHuk / B.B. Epemun, H.E.
Kyspmenko, A.A. Jlpoznos, B.B. Jlynun; pen. B.B. Jlyaun .— 11-e usn., crep. —
Mocksa : [Ipocsemenue, 2024 .— 481 c. : uin. — ABT. ykazaHbl Ha 000pOTE THUT. JI. —
ISBN 978-5-09-116511-1 (onextp. uzn.) .— ISBN 978-5-09-112283-1 (meu. uzn.) .—
URL: https://lib.rucont.ru/efd/838762

HNurepHeT-pecypchl

. https://postnauka.ru/themes/chemistry — nekuuu no xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynspHbIii  MpoekT «JeMeHThl Ooybliol Hayku» (duszuka, XuMmus,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O KH3HU, Hayku o 3emie). HoBocTH Hayku, KHUTH,
Hay4YHO-TIOMYJIIPHBIE CTaThH, JIEKIIUH, SHIIUKJIONETUH.

. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-momnyssspHoro sxypHaia «llorennuam». Xypnan uzmaércs ¢ 2005r., ¢
2011 r. — paznen «Xumus».

. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-IIOIYJISIPHOTO JKypHaa « XUMuUs U sku3Hb». JKypHan uznaércs ¢ 1965 r.

. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTast SIEKTpOHHAs OuOIMoTeKa XuMuyeckoro moptana «Chemnet», comepX uT
y4eOHbIe U MH(OPMAITHOHHBIC MaTEPHAIBI IS IIKOJIBPHUKOB U yunuTeneld. B Helt MokHO
HAaWTH Yy4eOHMKHM TIO OOmeld W HEOPraHMYecKOM XWMHUU, OPTaHMYECKON XHUMUH,
MyJIbTUMEINAMATEPHUAIIBI, @ TAKKE 33/1a9M XUMHUYECKUX OJIMMITHA]T C PEIICHHUSIMHU, 3a1a4l
BCTYMHUTENBHBIX IK3aMEHOB JIJIsl a0UTYpPUEHTOB.

. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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10.

11.

12.

13.

14

Nudopmanmonnsie  marepuanbl 00 — onmuMmnuagax:  MOCKOBCKOW — TOpPOJICKOM,
Bcepoccutickoi, MeHeneeBckonu, MexayHapoaHOM. [IpuBeneHs! 3a1a4u
TEOPETUYECKUX M OKCIEPUMEHTAJIbHBIX TYypOB, MOAPOOHBIE pELICHHUS, CHUCKU H
dororpaduu nodeguTenei.

http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTAaHIIMOHHOTO OOYYEHHUS, HAPABICHHAS B TIEPBYIO OYEpelb HA MOATOTOBKY
K OJIUMIIMAJaM BCEX YPOBHEH — OT WIKOJBHBIX J0 MexayHapoaHou. CalT COaepXuT
OTPOMHOE KOJMYECTBO 3a/1a4, CrPYNIHPOBAHHBIX KaK MO TeMaM, TaK U IO OJMMITHA]IaM.
[To BceM OCHOBHBIM pa3jieiaM XMMHH IPUBEIEH TEOPETUUECKUI MaTepual U pa3o0opaHsbl
pElICHUs TUTIOBBIX 3a/a4.

http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanotexHoJorusiM. OCHOBHasl el — pa3BUTHE 00pa3oBaHUS B 00JACTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIUMITUA/IE TI0 HAHOTEXHOJIOTHSIM.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas mHdopmanus 0 XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIMCKOM SI3BIKE).

http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKoOA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  OHJaiH-0Opa30BaHUs, COJEPKUT MHOIO  HMHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB M BHJICOJIEKIIMHA MAJISi LIKOJIBHUKOB, CTYACHTOB U YYHUTEIEH.
EcTh HECKOITBKO KypCOB 110 XHMHH.

http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIH B MHpE XHUMHUHU
MH(OPMALIMOHHBIA UHTEPHET-PECypcC (CalT IIATHBINH).

http://www.organic-chemistry.org/

[Topran no opraHu4YecKoil XUMHUH HA aHTIIUHCKOM SI3bIKE.

http://www.xumuk.ru

CaliT 0 XUMHH: KJIacCHUeCKHe YYEOHUKH, CIPABOYHUKH, OSHIMUKIOMEIUU, TMOUCK
OpPraHNYECKHUX U HEOPraHUYECKUX PEaKIUM, COCTABIICHUE YPABHEHUN PEAKIIUN.

. http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIA TPAKTHUECKOH paboTe B 1abopaTopuun
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI .07 XUMMUSA

KoHTponb W OIEHKa pe3yibTaTOB OCBOSHHs OO0IIe00pa30BaTENbHON AMCHUIUINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIC Ha (POPMHUPOBAHUE OOILINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHGTCHHI/Iﬁ 110 pasgeiaM U TEMaM COACpKaHU A yqe6H0ro Marcpuralia.

Oob6masi/npogeccuoHanbHAs

THun oeHOYHBIX

OepexIIMBOro MPOU3BOACTBA, 3PHEKTUBHO
JIEICTBOBAThH B YPE3BbIYANHBIX CUTYALUIX

Pa3znen/Tema .
KOMIIETeHIHS MepOonpUATHH
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IeATeIFHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 Haomronenue 3a xoqoM
Tema 7.1 BBIMIOJTHEHUS TPAKTUKO-
Tema 8.1 OPUEHTHUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpEJCTBA MOKCKA, aHAJIN3a U 1.6,1.7 pe3yJIbTaTOB
UHTEpIIpEeTaluy HH(OPMAIIUH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUH JJIs Tema 4.1, 4.2 1abopaTopHbIX paboT
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XUMUYECKOTO
NEeATEILHOCTH Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Brinosinenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
O} dexTUBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 pasziejiam JuCHUILIAHBI
pa60TaTb B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 OHCHKa CaMOCTOSATCIBHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3aIaHUI
Tema 6.1 3amuTa peneHus Keic-
Tema 7.1 3a1ay4 (c yuyeTom Oyaymiei
Tema 8.1 npodeccuoHaTbLHON
OK 07. ConeiicTBOBaTh COXpPaHEHUIO Tema 1.7 JIeSITEIbHOCTH )
OKPYXaroIlIeH Cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepexeHuto, IpuMeHsTh 3Hanus | Tema 8.1 IIPOMEKYTOYHON
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI aTTecTaluu
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