[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Metposckas AHHa BukTopoBHa
[omkHocTb: [upekTop

[arta nognucanus: 09.10.2025 16:13:02
YHUKanbHbI MPOrpaMMHbIA KIKOY: L
798bda6555fbdebe827768f6f1710bd17a9070c31fdc1bi

P3yY.POD

abacbalf10c8c5199

POCCMACKMA 3KOHOMWYECKWMIA YHMBEPCHTET

WUMEHM I[.B. MNEXAHOBA

MHWMCTEPCTBO HAYRKM M BEICHHETO-ObPA30BAHU A POCCUNCKOU OEJIEPALIN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE BBICIIIETO 00Pa30BaHUS
«Poccuiickuii s5koHOMUYecKui yHuBepcuTeT uMenu 1'.B. [1nexanoBa»

Kpacnonapckuii pumman POY um. I'.B. [Inexanosa

Otaen cpeaHero npogeccuoHanbHOro 00pa3oBaHus

PABOYAS ITPOI'PAMMA
001eo00pa3oBaTeIbHON AU CIUTIIHHBI

OV .10 Xumus

(MHIIEKC ¥ HAMMEHOBAaHME 00I1Ie00pa30BaATEIILHON JUCIIATIIIHEI )

38.02.08 Toprosoe aeJ10

(ko1 1 HAaNMEHOBAHUE CIEITHATBHOCTH)

OYHasdA

(dbopma oOyueHus)

2025



COITTACOBAHA: - Pa3paGorana Ha ocHoBe IIpumepHoit

IIpenMeTHO — IMKIOBOH KOMHCCHEH IHKIIA paboueil nmporpaMmel 0011I€00pa30BaTEILHOM
o011e006pazoBaTeIbHBIX UCIUTLUTHH JUCITUTLTHHBI «Xumus» st
poecCHOHATTBHBIX oOpa3oBaTeIbHBIX

OpraHu3alMii, OIOOPEHHOW Ha 3aceJaHuu
[lemarorudeckoro cosera @DI'BOY IO
HPTIO mportokonom Ne6/2025 ot 18 ampens

2025 rona.
[Ipotokoa Ne 10
ot « 27 » mas 2025 roga
[Ipencenarens npeIMETHO-IIUKIIOBOH KOMHCCHHI 3amecTtuTenb HadabHUKa otaena CI1IO
~/ N.JO. JIykunosa / %pf/ -~ /JL.B. CopokwuHa /
Huunmansl 1 @amunus MIOJNUCH Wuunmansl 1 Gamunus

VYTBEPXIEHA:

Hauansuuk orena CI1O / C.A. Mapxkosckast /

MOJAMUCH Wuunmansl 1 @amunus

CocraBurenb(n):
Jlykunosa W.10., npenonasarens otaena CI10, Kpacnonapekoro punmuana POV
uM. ['.B. Tlnexanosa

(®.M.0., yyeHas crerneHb, 3BaHue, 10DKHOCTb, HaumeHoBanue PI'BOY)
Penen3eHTsr:

Cy606oruna E.A., mnpenojaaBareib BbICHIeH Kareropuu [0cyIapcTBEHHOrO OIOKETHOTO
npodeccuoHaIbHOrO 0Opa3oBarebHOTO yupexaenuss Kpacnomapckoro kpas «KpacHomapckuii

KOJUIEJDK JIEKTPOHHOTO TPHUOOPOCTPOCHHUSI
(®.1.0., yyeHas creneHb, 3BaHKe, J10/DKHOCTh, HanMeHoBaHue GI'BOY)

Weanosa JI.I'., npenonasarens otaena CI1O Kpacnonapckoro ¢punmana POY
umM. ['.B. [InexanoBa

(®.U.0., yueHas cTerneHb, 3BaHKe, J0DKHOCTh, HauMeHoBaHue PI'BOY)



COJAEPXAHUE

1. OBILUAS XAPAKTEPUCTUKA PABOYEN ITPOIPAMMBI
OBIIEOBPA30BATEJIbHOM JUCHUATUIMHBI OV 10 XUMMA ..., 3

2. CTPYKTYPA U COJIEPXKAHME OBIIIEOBPA3OBATEJIBHON JIUCILUIIIAHGI ......... 14

3. YCJIOBUS PEAJTM3ALIAN TTPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JIACLIATITTHBL OV 110 XTIMIIS ... ees e ess e ees e s ess s eeseeseeseeeesenen 26
4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS OBILI[EOBPA3OBATEJILHOM
JIACLIATITTHBL OV 110 XTIMEIS ..o ees e ees e ssess s eeseeseeseesesenen 29



1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMABI
OBIIEOBPA30OBATEJIBHOM JUCHUILJINHBI OY1.10 XUMMUS

1.1. Mecto 001meo0pazoBaresibHOM TUCHMILIMHBI B cTpyKType IIIICC3

OO6meoOpa3oBarenbHasl JUCHMIUIMHA «XUMHUS»  SBISETCS  00S3aTEIbHOM  YacThIO
o0mieoOpa3oBarenbHOro nukia obpasoparenbHoi mporpammbl CITIO B cootBercTBUU ¢ PI'OC
CIIO no cnemunansHoctu 38.02.08 Toprosoe aerno.

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




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.




Kon n

[Limanupyemble pe3yJIbTaThl OCBOCHUS JUCLIUIIIIMHBI

HAaUMEHOBAaHUE

bopmMupyeMbIX OO6mme JucuuminHapubie!

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,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

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 HEOPTraHWYECKUX U OPTaHMYECKUX BEIIECTB U
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B pacCMAaTpUBACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JICATEIbLHOCTD,
OLCHUBATh COOTBCTCTBUC PCIYJIbTATOB LICIIAM,
OIICHUBATh PUCKH IMOCIICICTBUM JACITCIbHOCTH;
- Ppa3BUBATb KpPCATHUBHOC MBIIUICHUC IIPU
PEIICHNH KU3HECHHBIX MPOOJIeM;

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIQJICTh HaBbIKAMHU HAY4YHO-
HCCIICIOBATEIILCKOH W TIPOCKTHOM JICATEIIh-
HOCTH, HaBbIKaMH pa3pelieHus mpooiem;

- BBIABJIATE IMIPUYUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIM3MpOBATh 3a/1a4y BBIIBUTATh TUIIOTE3Y
€C paspClICHHsdA, HaAXOAWUTb APTyYMCHTBI IJid
JI0Ka3aTeJIbCTBA CBOMX YTBEPIKICHHIA,
3aJlaBaTh [apaMeTPhl U KPUTEPUU PEILICHHUS;

- aHaJIM3UpPOBATh IOJNyYCHHBIE B  XOJC
peuleHus 3amadd  pe3yabTaTrhl, KPUTHUYECKHU
OLICHHBATh WX JOCTOBEPHOCTb, MPOTHO-
3UPOBATH UBMCHCHHUEC B HOBBIX YCJIOBUAX,

- YMETh MEPEHOCUTh 3HAHUS B
MMO3HABATEIFHYI0 W TIPAKTHUYECKYI0 0011acTh
KU3HEICITCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00IacTel;

- BbBIJIBUT'aTb HOBBIC UJICH, IIPpEAJIaraTb
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIOCOOHOCTh MX MCIOJIb30BAHUS B
MO3HABATEIHHON U COIUAIILHOMN MPaKTUKE.

WX TPEBpAIllCHUM; BBISIBIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUU C
MOHATUSAMMU U NPEACTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX [TPEAMETOB;
IIP6 04 - ymeTh MCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHEHUI
MEXIYHApPOAHOTO COK03a TEOPETUYECKOM M MPUKIATHOM XUMHUU U
TPUBUAJILHBIE Ha3BaHMS BAXKHEHIIMX BEIIECTB (ITUJIEH, allEeTHUJIEH,
ruepus, Qenon, gopmanpaerun, yKCycHash KHUCIOTa, TJIMIUH, YTapHBIHA
ra3, yrjIeKUCiblid ra3, aMMHak, raiieHas u3BeCThb, IUThEBAs COA U APYTHX),
COCTaBIATh (OpPMYJBI HEOPraHMYECKMX M OPraHUYECKUX  BEIIECTB,
YpaBHEHUSI XMUMHYECKUX PEaKIHMi, OOBICHATH MX CMBICI; TOJITBEPKIATh
XapaKTEepHblE XMMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMH
SKCIEPUMEHTAMH U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

IHP6 05 - ymeTs yCTaHaBIMBAaTh MPUHAICKHOCTh HM3YUEHHBIX
HEOPraHUYECKNX M OPraHUYECKHX BEIIECTB K OMPEIEICHHBIM KiaccaM H
rpyIIaM COEIUHEHUM, XapaKTepU30BaTh UX COCTAaB U BaKHEWILINE CBOWCTBA;
OTpEeNEeNsATh  BHUIBl  XMUMHYECKHX  CBs3ed  (KOBajJeHTHas, HWOHHAas,
MeTaJJIn4ecKasi, BOAOPOJIHAS), TUIIbI KPUCTAIUTMYECKUX PELIECTOK BEIIECTB;
KJIACCU(PUIIUPOBATh XUMHUECKHE PEAKIUY;

IIP6 01 - chopmMupoBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHUpPA, POJM XUMHUHU B TIO3HAHWUH SIBICHHUI
npUpoAbl, B (OPMUPOBAHWU MBIIUIEHUS W KYJbTYpbl IJUYHOCTH, €€
(byHKIIMOHATEHON TPAMOTHOCTH, HEOOXOAMUMOM JJIs pEeUIeHUs MPAKTHIECKUX
3a/la4 ¥ 9KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U
MPUPOIHOM CPEJE;

IIP6 07 - ymerTb TPOBOAWTH pacueThl MO XUMHYECKHM (opmynam u
YpaBHEHUSM XHUMHYECKHX pPEaKIUid C MCIOJb30BaHUEM (PU3UUECKHUX
BEJIMYUH, XapaKTepU3YIOMIMX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, oObemMa (H.y.) Ta30B, KOJHMYECTBA BEIIECTBA; WCIOJb30BATh
CUCTEMHBbIE XMMHYECKHE 3HAHMS JJI1 MPUHATUS PEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX PUMEHECHHEM.




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 IUCIIATIINHBI

OY .10 XUMUA

2.1 O0beM 001meo0pa3oBaTeIbHON AUCHUILINHBI U BUbI Y4eOHOH padoThl

Buo yueonoit pabomut Oobvem uacos

O0BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIIIUNHBI 72
B TOM YHCJIE!

OcHOBHOE coJiepKaHue 70
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHUe 42
MPAKTUYECKUE 3aAHATUS 20
71a00paTOPHBIE 3aHATHS 10
[TpodheccnonanbHO-OpUEHTUPOBAHHOE COAEPKAHKE (COMEpKaHNE )
IPUKIIATHOTO MOAYJIs)

B TOM YHCJIE:

TEOpeTU4ecKoe o0ydeHue 2
[TpomexyTrouHas aTrectauus (AUPpPepeHIPOBAHHBIN 3a4€T) 3a CUET )

BpCMCHH, OTBCACHHOI'O HA OCBOCHHUC AW CIUIIIIMHBI




2.2 TemaTn4yeckuii IUVIaH M coiepKaHue 0011e00pPa30BATEbHOM JUCIUIIIHHBI XHUMHA

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO-

HaumenoBanue . Oo0bem dopmMupyemblie
O — OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHON 4ACOB KOMITETEHIIHH
MOAYJIb
1 2 3 5
OcHoBHOe coaep:kanue 72
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH 26
Tema 1.1. Cooeparcanue yuebHo2o mamepuaia OK.01
OcCHOBHbBIE XUMUYECKUE XuMu4eckuit 3eMeHT. AToM. S1po aTroma, U30TOMbI. DJIEKTPOHHASI 000T0UKa.
MIOHATHUSA U 3aKOHBI, DHepreTuyeckue ypoBHHU, NOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- FIIEMEHTHI.
CTPOCHHE aTOMOB OcoOeHHOCTH pacnipeieNieHUs JIEKTPOHOB MO0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB 2
XUMUYECKUX IJIEMEHTOB NEPBBIX YETHIPEX MEPHOAO0B. DINEKTPOHHAs KOH(pUTyparus aroMoB. OCHOBHBIE
XUMHUYECKHE 3aKOHBI
Ipaxmuyeckue 3anamus
Ilpakmuuecxas paboma Ne |
«OCHOBHBIE KOJMYECTBEHHBbIE 3aKOHBI B XWMHUM M PACUEThl 1O YPaBHEHUSIM
XUMHYECKHUX PEAKIUI.
OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsIpHast Maccbl. MonspHasa Macca. KonudecTBo )

BenlecTBa. MaccoBast 10Ji BeecTBa. 3akoH ABoraapo. MosisipHblii 00beM razos.
OTHOCHTEIBbHAS UIOTHOCTD I'a30B. PacueTsl M0 ypaBHEHUSIM XUMHUECKUX PEAKLUi C
HCTIONIb30BAaHUEM MAaCCOBOM J0JIN BellecTBa, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B,
KOJINYECTBA BEIIECTBA
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Tema 1.2.

Hpaxmuuecm{e 3AaHAMuUA

OK.01

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U HpaKTquCKa;{ pa60Ta No2. OK.02
ITeproguieckas cucrema «3yyeHue nepuoauYecKuxX 3aKOHOMEPHOCTEM M HX B3aUMOCBA3U CO CTPOCHHEM
XUMHNYECKHUX IJIEMCHTOB Z[ aTOMOB)Y).
H. Menneneepa, ux cBs3b ¢ [lepuonuueckass cucrtemMa xumuueckux osiemeHtoB J[.M. MenneneeBa. CBs3b
COBPEMEHHOM TeOpUen MepuoanyYeckoro 3akoHa W Ilepuoanyeckoil CUCTEMbl XMMHUYECKHUX HJIEMEHTOB C
CTpOCHUA aTOMOB COBPEMEHHOI Teopuerd CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHYECKHX DJIEMEHTOB, 00pa3yeMbIX HMH TMPOCTBIX U CIIOXHBIX BELIECTB IO
rpymnmnaMm u nepuojam [lepuonnueckoit cucteMbl. 3HAYEHHE MTEPUOANUECKOTO 3aKOHA
U cUCTeMbl XuMHUYecKHuX 31eMeHToB J[.1. MeHeneeBa B pa3BUTHHU HayKHU.
YcraHoBIIeHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX AJIEMEHTOB U
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C MOJ0XKeHUEM [IeproInUeCKON CUCTEMBI.
Tema 1.3. Cooepoicanue yuebHo2o mamepuania OK.01
Crpoenue BeniecTa Crtpoenue BemiecTBa. XMMHUUECKasi CBsI3b. BUIbI XUMHUYECKOM CBA3M (KOBaJCHTHAs
Y TIPUPOJAa XUMHYECKOM HENoJIspHasl U MOJIApHAsi, HOHHAs, MeTainyeckas). Mexanu3mbl 00pa3oBaHus
cBsi3u. MHOTOOOpasue KOBAJIGHTHON XMMHYECKOU CBSI3M (OOMEHHBIN U TOHOPHO-aKIIETITOPHBIN).
BEIIIECTB Bonopoanas cBa3b. BaneHTHOCT. D7A€KTpOOTpUIATENBHOCTh. CTENEHb OKUCIEHUSI.
WNoHbl: KaTHOHBI U AaHUOHBI
Tema 1.4. Cooeporcanue yuebHo2o mamepuania OK 01
Knaccudukanus, Knaccugukarus Heopranndeckux BeniecTs. HomMeHkIaTypa HeOpraHu4eckux OK 02

Y HOMEHKJIaTypa
HEOPraHUYECKHUX BEILECTB

BCIIICCTB (OKCI/II[LI, THAPOKCUbI, KUCJIOTHI, COJ'II/I). I'emeTnyeckas CBA3b MCXKOY
KJIaCCaMU HEOPraHUYECKUX COEAMHEHUM.

3aBHUCHMOCTH CBOMCTBA BEIIECTB OT COCTAaBa M CTpOeHUs. BeliecTBa MOJIEKyIISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHHUsI. ArperatHble COCTOSIHUS BeulecTBa. Kpucrammueckue
U amopdHBIe BellecTBa. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. THITbI
KPUCTAIIMYECKHUX PEUIETOK (ATOMHAs, MOJIEKYJIsIpHAsl, HOHHAs, METAJUTMYECKas).
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IIpakxmuueckue 3anamus

[TpakTuueckas padota Ne3

«HoMeHkaTypa HEOPraHUYECKUX BEILLECTBY.

Pemienue npakTuueckux 3aaHuil Mo Ki1acCUPUKALMKY, HOMEHKIAType U XMMUYECKUM
¢dopMynaM HEOpraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbIii ras,
YIJIEKHUCIbIN Ta3, aMMHUaK, TallleHas U3BECTb, HeralleHas U3BeCTb, IUThEBas coja U
Jpyrux): Ha3BaHus BeulecTs 110 MexxayHapoHoi (MIOITAK) nnu tpuBnansHol
HOMEHKJIaType M COCTaBJIeHUE (POPMYIIbl XUMHUECKUX BEIIECTB, ONpeAeICHHUE
IIPUHAJJIEKHOCTH K Kiaccy. [lonck nHpopManuu no Ha3BaHusAM, HACHTU(DUKATOPAM,
CTPYKTYPHBIM (popMysiam. AHAJIN3 XUMHUYECKON HH(DOpMAIUH, OJTy4aeMoil 13
pa3HbIX HCTOYHUKOB (CpeACTB MaccoBOM MH(opMaLuu, ceTb MIHTEpHET U Apyrue)

Tema 1.5. Cooepoicanue yuebrHo2o mamepuania OK 01
Tunel XUMHYECKUX Xumnueckas peakius. Kinaccudukanus XuMU4eCKUX peakiuidi B HEOPraHMYECKON U
peakuui OpPraHMYECKON XUMUU. 3aKOHBI COXPAaHEHMS MACCHI BEILIECTBA, COXPAHEHUS U

IIPEBPALIEHMS] SHEPTUU IIPU XUMHUECKUX peakuusax. OKUCIUTEIbHO-

BOCCTaHOBUTEJIbHBIE PEAKLIUU (YpPaBHEHHS OKUCIIEHUS-BOCCTAHOBIICHUS], CTETIEHb

OKHCJIEHHUS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE

peaxkuuyu B IPUPOJE, IPOU3BOICTBEHHBIX IIPOLECCAX U KU3HEAEATEIBHOCTH

OpraHU3MOB)
Tema 1.6. Cooeporcanue yuebnozo mamepuana OK 01
CKOopoCTh XMMHUYECKUX CKopocThb peakiuy, €e 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIBI OK 02

peakuuil. XUMHUYECKOE
paBHOBECHE

pearupyrouux BEUeCTB, KOHLIEHTPALUU PEarupyroIuX BEIECTB, TEMIIEpaTyphl U
IUIOLIA/IA PEAKIIMOHHOM MoBepXHOCTU. TemnoBbie 3 (HEKTh XUMUYECKUX PEaKIUi:

9K30- U SHAOTCPMHUUYCCKUC PCAKIINH. O6paTI/IMLIe peaknuu. XHUMHYECKOE paBHOBECHC.

CDaKTOpI)I, BIIUAOIINEC HA COCTOSSHUC XUMHUYCCKOT O paBHOBGCI/ISI (KOHHGHTpaHI/ISI
pEeareHToB WK MPOAYKTOB Peakluu, JaBjieHue, remneparypa). [Ipunuun Jle
[laTenne
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Jlabopamopnvie 3anamus

JlaGopaTopnass pabora Nel «BnusHue pa3nmuuHbiX (PAKTOPOB HA CKOPOCTh
XUMUYECKHUX PEaKLUN U CMEIICHUE XUMUYECKOTO PABHOBECUS.

Pemenuie npakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUi Ha aHaIu3 (AKTOPOB, BIMSIOMIMX Ha
M3MEHEHUE CKOPOCTU XUMUYECKON peaKkIuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaxkuu OT IPUCYTCTBUS KaTall3aTopa Ha IMpUMepe pa3jioKeHHUs MepoKcuaa
BOJIOpOJia C TOMOUIBIO AMOKCHJIa MapraHiia U Karanassl. Penenue nmpakTuko-
OpPUEHTUPOBAHHBIX 3aJaHui Ha TpuMeHeHue npuniuna Jle-lllarense qs
HAXOJK/ICHUS HAINPaBJICHUs CMEIEHNS PABHOBECUSI XUMUUECKOU PEaKIIMK U aHAJN3
(bakTOpOB, BIUSIOMIMUX HA CMEIICHHE XUMHUECKOTO PABHOBECHS

Tema 1.7.

PactBopsl, Teopust
3JIEKTPOIUTAYECKOMN
JUCCOLIAIUU U MOHHBIN
oOMeH

Cooeporcanue yuebHo2o mamepuaia

PacTtBopbl. Buibl pacTBOpOB MO COJIEp:KaHUIO0 PACTBOPEHHOI'O BEIIECTBA.
PactBopumMocTs. [Tonsitue o gucnepcHbix cucremax. ICTUHHbBIE U KOJJTIOUIHBIE
pacTtBOpbl. MaccoBas 70715 BeliecTBa B pactBope. [loHsTHE 0 BOHOpOAHOM
nokazarene (pH) pactBopa. Dnexrpoautrueckas guccounanus. CuabHbIe U ciiadble
AJIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiinu noHHOTO 0OMeHa

Jlabopamopnvie 3anamus

JlaGopatopHas pabota Ne2 «IIpurotoBieHne pacTBOPOB».

IIpuroroBnenue pacTBOPOB 33 JaHHOM MacCOBOM J0JIEH pACTBOPEHHOTO BEILIECTBA,
IPOBE/IEHUE peaKifii HOHHOTro 0OMeHa, ONpeieIeHNe Cpeibl paCTBOPOB BEILECTB C
MOMOIIbIO0 YHUBEPCAIBHOTIO UHAUKATOpa (KHUCIas, HeUTpasibHas, 1eJouHas). 3a1aHus
Ha COCTaBJICHHE MOHHBIX peakluil. Pelenne npakTuKo-oprueHTUPOBAaHHBIX
pacyYeTHBIX 3aJIaHU HAa PACTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOICTBEHHON
JIeATEIbHOCTH YEJI0BEKA

OK 01
OK 02
OK 04
OK 07

KonTtpoabHnas padora 1

CtpoeHue BeliecTBa 1 XMMUUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannueckasi XuMus

12
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Tema 2.1. ®uszuko-
XUMHYECKHAE CBOMCTBA
HEOPraHUYECKHUX BEIECTB

Cooepoicanue yuebrnoeo mamepuaid

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIECTB (OKCHIOB,
THJIPOKCHUIOB, KUCIIOT, CoJied U 1ip.). ['eHeTHYecKkas CBsi3b HCOPraHMUYECKUX BEIIECTB,
NpUHAUICKAIINX K PA3TMYHBIM KjaccaM. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOMCTB
MPOCTHIX BEIECTB, BOJOPOIHBIX COSAUHEHHIA, BBICIIMX OKCHUIOB U THAPOKCHIIOB

Cooepoicanue yuebHo2o mamepuania

Meramnsl. [Tonoxenue meramios B [lepuoandeckoil cucreMe XUMHYECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHHUS IINEKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB.
Ob6mme ¢usnyeckue cBoiicTBa MeTauioB. CIUTaBbl METAIIOB. DJIEKTPOXUMHYECKHHA
P HANIPSHKEHUN METAIIOB. XMMUYECKUE CBOWCTBA BKHEHIIINX METaJUIOB (HATPUi,
KaJIMi, KaJIbIIUM, MarHui, aIIOMUHUAN, TIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUMN.
O61mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHUKE

Cooeporcanue yuebHo2o mamepuaia

Hewmertamnsl. [Tonoxxenue HemeramioB B [lepuoanueckoil cucreMe XUMUYECKUX
anemenToB J[.W. MenneneeBa u 0cOOEHHOCTH CTPOECHUS aTOMOB. Du3ndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAIJIOB (Ha pUMeEpe KUCIOPOa, CEpHl,
docdopa u yriaepona). XuMHYECKUE CBOWCTBA M PUMEHEHHE BaXKHEHIIINX
HEMETaJJIOB (TalOreHOB, Cepbl, a30Ta, Gocdopa, yriaepoja U KpEMHUS) U UX
COCTMHEHUH (OKCHI0B, KHCIIOPOICOAEPKAIINX KUCIOT, BOJOPOIHBIX COSIUHEHU).
[TprMeHeHre BaXHENIIINX HEMETAJIOB M UX COSAMHEHUIM

llpakxmuueckue 3ansamus

[TpakTuyeckas pabora Ne4.

«PU3BUKO-XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTBY.

CocraBiieHUe YpaBHEHUM XMMHYECKUX PEAKIUN C Yy4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAIIJIOB M HEMETAJNIOB; OKCHJIOB METAJNIOB, HEMETAIIJIOB
U aMpOTEepPHBIX DJIEMEHTOB, HEOPTaHUYECKMX KHCIOT, OCHOBAaHUN U aM(OTEPHBIX
TUJIPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.

Pacu€tpl Macchl BemecTBa Uil 00bEMA ra30B MO U3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce Wik 00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMHU BEIIECTB, PACYETHI MACCHI

OK 01
OK 02
OK 04
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(06BEMa, KoJIMYeCTBA BEILIECTBA) MPOTYKTOB PEAKIINUHU, €CH OJHO U3 BEIIECTB HMEET
npuMmecu. Perienne npakTHKO-OpUEHTHPOBAHHBIX 33/JaHUI HAa CBOIMCTBA, COCTAB,
noJrydeHue u 0e30macHOe UCTIOIb30BaHUE BAXKHEUIITNX HEOPTAHUYECKUX BEIIECTB B
OBITY U ITpO(hecCHOHANIBHOM e TEIbHOCTH YeIOBEKa

Tema 2.2. Jlabopamopuvie 3anamus OK 01
Nnentuduxarnus JlaGopaTtopnast pabota No3 OK 02
HEOpraHmyeckux Bemects | «MaeHTudukanus HEOPraHMYECKHX BEILIECTBY. OK 04
Pemienue skcrieprMeHTaIbHBIX 33/a4 10 XUMUYECKUM CBOMCTBAM METAJIOB U
HEMETAJJIOB, IO PACMIO3HABAHUIO U TMOIYYCHUIO COTMHEHUI METAJUIOB 1 HEMETAJIJIOB
(B3aMMOI€HCTBHE I'MIPOKCUA ATFOMUHUS C paCTBOPAMH KHCIIOT U LIeNIoueit, ).
W nenTudukanyst HEOPraHUMIECKUX BEIIECTB C UCIOIB30BAHUEM HX (PH3UKO-
XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOHBI METAJUIOB M KATHOH
aMMOHHUS
KonTtpouabnas padora 2 CBolicTBa HEOPraHUYECKUX BELIECTB (I10 pa3jeiy 2)
Pasnea 3. Teoperndeckue 0CHOBBI OPraHUYeCKOM XUMHUH
Tema 3.1. Cooeporcanue yuebHo2o mamepuania OK 01

Knaccudukanus, crpoenue
1 HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

IIpeamer oOpraHM4YecKOM XUMHH: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HAYCHUE B
IIOJIyYEHUN HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpPOEHUS OpPraHUYECKUX
coeauHenuit A.M. bytnepoBa, e€ ocHOBHbIE MosiokeHUs. CTPYKTYpHbIE (OPMYIIBI
OpraHWYECKHX BelecTB. I oMonorus, nzomepus. XMMHUYECKas CBSI3b B OPTraHUYECKUX
COCIMHEHUAX: KPATHBIE CBSI3H, G- U T-CBS3HU.

[TpencraBnenue o knaccudukany opranndeckux Bemects. Homenknarypa
OpPraHUYECKUX COeTMHEHUH (CHCTeMaTH4ecKas) U TPUBHAIbHbIE HA3BaHUS
BAKHEHIIMX MPEICTABUTEIEH KJIACCOB OPraHUYECKHUX BEIIECTB

IIpaxkmuueckue 3anamus

[TpaxTiueckast padota Ne6.

«HomeHkI1aTypa OpraHn4ecKux BEIECTBY.

OsnakomieHHe ¢ 00pa3iaMy OPraHUYECKHX BEIIECTB M MaTepHaIaMy Ha UX OCHOBE,
MOJICIMPOBAaHNE MOJIEKYJI OPraHMUECKUX BEIIECTB, HA0JIO/ICHHE U OITMCAHUE
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ACMOHCTPAMOHHBIX OIIBITOB IO INPCBPAICHUIO OPraHUYCCKHUX BCIICCTB IIPU
HarpeBaHuu (IIaBiecHKHEe, 00yrMBaHue u ropenue). CocraBeHUE MONHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPTAaHUYECKUX BEIIECTB OTICIBHBIX KJIACCOB,
UCIIONIB3Ys UX Ha3BaHHS [0 CHCTEMAaTHYECKOM U TPUBHAILHOW HOMEHKIIATYPE
(aTHIICH, alleTHIIeH, TIUIepUH, (eHO, GOpMaNbICTH I, YKCYCHAs KMCIO0TA, TIIUIHH).
PacueTsl ipocreiinieii opMyITbl OpPraHHYECKOW MOJICKYJIbI, HCXOS U3 2JIEMEHTHOI'O
cocrana (B %)

Pa3znen 4. YrieBoaopoanbl

10

Tema 4.1.
VYTIIeBOIOPOIBI U X
MIPUPOJTHBIC HCTOYHUKH

Cooeparcanue yuebHo2o mamepuana

[TpenenbHbIE YIieBOOPO/IbI (AJIKAHBI): COCTAB M CTPOSHHE, TOMOJIOTMYECKHH Psil.
MertaH ¥ 3TaH: cOCTaB, CTpoeHHE, (PU3NIECKHE M XUMHUECKHE CBOMCTBA (PEaKIiu
3aMeIleHUs] U TOPEHUs), NOJyYeHHUE U IPUMEHEHHE.

Teopemuueckoe 0byueHue

HenpenenbHble yriieBogopoibl (aIKEHbI, aIKaUEHBI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUM psANl. DTUIIEH U TMPOIMMICH: COCTaB,
cTpoeHHe, (GUBMYECKHEe ¢ XUMHUYECKHE CBOMCTBA (pEaKkIuud THIAPUPOBAHMS,
TaJIOTEHUPOBAHUS, THUApPATALMMA, OKHUCICHUS U TOJMMEpPHU3AIHMH) TOJy4YeHHEe |
MIPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u MetunOyrtanuen-1,3, XuMU4YeCcKoe CTPOCHHE, CBOMCTBA
(peakuus TONUMEpU3AINH), TNpPUMEHEHWe (AN CHHTE3a MPHUPOJAHOTO H
CHHTETUYECKOTO KayuyKa U PE3UHBI).

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUN Psijl. ATIETHIICH:

COCTaB, XUMHUYECKOE CTpOEHUE, GU3MUECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaTIOTEHUPOBAHUS, TUAPATAIIUU TOPEHUS ), TOTYUSHHE U IPUMEHEHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB)

Cooepoicanue yuebHoeo mamepuand

ApomaTtHueckre yriieBoJopoabl (apeHsl). BeH3om W TONyol: cocTaB, CTPOCHUE,
du3nvecKkue U XUMHUCCKUE CBOMCTBA (PEaKlMU TaJlOreHUPOBAHMS W HUTPOBAHUS),
NoJy4YeHne W npuMeHeHne. TOKCHYHOCTh apeHOB (BIMSHHE OEH30Ja HA OPraHW3M
yejoBeka). ['eHeTHueckash CB3b MEXKIY YIVIEBOJOPOJAMH, NPUHAIICKAIIUMU K
Pa3IUYHBIM KJIACCaM.

OK 01
OK 02
OK 04
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[TpupoaHbIe HCTOYHHUKH YTIAEBOAOPOAOB. IIpUpOAHBI T'a3 U NOMYTHEIE HEPTIHbIE
ra3el. HedTh u e€ npoucxosxnenue. CiocoObl epepaboTku HePTH: TIEpEeroHkKa,
KPEKUHT (TePMHUYECKHM, KaTATUTHUECKUi ), mupoiu3. [IpoayKThl nepepaboTku
He(PTH, UX IPUMEHEHNE B IPOMBIIIEHHOCTH

U B ObiTy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 epepaboTKu

Tema 4.2.
Duznko-xuMHUYECKUE
CBOMCTBA yTJI€BOAOPOIOB

Jlabopamophule 3ansamus

JlabopaTtopHnast pabota Ne4 «CBoiicTBa yriaeBOAOPOIOBY.

TpuBuaibHas ¥ MEXKIIyHapOIHAs HOMEHKJIATYpa, XAMHUECKUE CBOMCTBA, CIIOCOOBI
MOJIyYEeHHUS yTIIeBO0po10B. [lomyueHne aTuIeHa U H3y4eHne ero CBOMCTB.
MojenupoBaHHe MOJICKYJ M XUMHYECKHX TPEBPAIICHUN YTIIEBOJIOPOIOB (Ha
npuMepe 3TaHa, STUJICHA, AllSTHIJICHA M JIP.) U TaJIOTSHOIIPOU3BOTHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaocoaep:kame opranndeckne coeInHeHus!

Tema 5.1.
Crnuptsl. Genon

Cooeparcanue yuebHo2o mamepuaia

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI (METAHOJ M ATAHOJ): CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIUU C aKTUBHBIMH METAJJIaMH, TaJOr¢HOBOOPOJIaMH,
TrOpPeHUE), TpPUMEHEHHE. BoIOpoaHBIE CBS3W MEXKAYy MOJICKYJIaMH CITHPTOB.
Ou3noNIornYecKoe IeHCTBIE METAHOJIA M ATAHOJIA HA OPTaHN3M YeJIOBEKa.
MHoroaroMHble COUPTHI (ITHJICHTJIUKOIL U TIWIEPHUH): CTpOoeHHE, (hU3HuecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MICIIOYHBIMU METAJUTAMH, KaueCTBEHHAS
peakiusi Ha MHOTOATOMHBIE CHHUPTHI). Duznonornueckoe ACHCTBHE HA OPTraHU3M
yenoBeka. [IpuMeHeHne TIuIeprHa U TUIICHTITHKOJIS.

®enon. CTpoeHre MONEKYJbl, GU3NYECKHE U XUMUYECKHE CBOMCTBA (eHoIa.
TokcnyaOCTH (heHoma, ero GU3NOIOTHIECKOE ACUCTBUE HA OPTaHU3M YEIIOBEKA.
[Tpumenenue dheHona

OK 01
OK 07

Tema 5.2.
Anbaeruisl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

Cooeporcanue yuebHo2o mamepuania

Anpreruapl M KeTOHBl  ((opManbAeruj, ameTanblIeruj, aleToH): CTpPOeHHeE,
dusznyeckne M XUMHYECKHE CBOMCTBA (peaklMHM OKHCIEHHS U BOCCTAHOBJICHMS,
KAauECTBEHHBIE PEAKIIMH ), IOJTYyUYEHHE U IPUMEHEHNE.

OOHOOCHOBHBIE TIpe/eNibHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAas M YKCyCHas
KHCJIOTBI): CTpOeHHe, (U3MYecKHe W XHMMHUYEeCKHe CBoiicTBa (00mue CBOHCTBa
KHCJIOT, peakius dSTepuduKaiiu), MojJydyeHne u mnpuMeHenue. CreapwHOBas |

OK 01
OK 02
OK 04
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OJICMHOBAsI KUCJIOTHI KaK MPEJCTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbllla Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeiICTBHE.

CrnosxHbIe 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue sxupos. brosgoruueckas posib KHUPOB

Tema 5.3. Cooepoicanue yuebHoeo mamepuaid OK 01
VrieBoabl VYrieBoabl: coCTaB, KiIacCH(pUKAIMSA YIIIEBOJOB (MOHO-, JHU- M TOJMCAXapHbl). OK 02

['mroko3a — TpocTeHIMii MOHOCAaxXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI, OK 04

dbusznyecKkue U XMMUYECKUE CBOICTBA TIIOKO3BI (B3aMMOJCHCTBHE C THAPOKCUAOM

menu (1), okucnenne amMuayHbIM pacTBOpOM okcujia cepedpa (1), BoccraHoBiieHUE,

Opo’KeHHE TJIIOKO3bI), HAXOXJIEHHWE B MPUPOAE, MNPUMEHEHHE TJIOKO3BI,

Ouosioruueckasi poJjib B IKU3HEAESITEILHOCTH OpraHu3Ma uyesnoBeka. DOTOCHHTES.

®pyKTO32a KaK U30Mep TITIOKO3HbI.

Caxapo3a — TpeACTaBUTENb UCAXapHUJIOB, THUIIPOJIU3 CaXapo3bl, HAXOXKICHUE B

MPUPOJIC U IPUMEHEHHUE.

[Tonucaxapuapl: KpaxMall U HEUII0JI03a KaK MPUPOHbIe moaumMepsl. CTpoeHue

Kpaxmaja ¥ LeJUTI0NIO3b], (pU3nueckre 1 XMMHUYECKre CBOMCTBA Kpaxmana (THIpou3,

KaueCTBEHHAs PEAKITUs C HOJIOM)
Tema 5.4. Ilpakmuueckue 3anamus OK 01
OU3NKO-XUMUYECKUE [TpakTnueckast padorta Ne7. OK 02
CBOMCTBa «HomeHknaTypa KHCIOpPO0COIepKAIIUX OPraHUYECKUX COCTUHEHHI. OK 04
KHCJIOPOIOCOIePKAIIIX TpuBuanbHas U MEXIyHAPOHASI HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CITIOCOOBI
OpPraHUYECKUX COSAMHEHUN | MOJyYEeHUS CIUPTOB U (EHOTIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, albIAETUIOB U

keToHOB. CocTaBlieHHE CXEM peakIuii (B TOM YKCIIE TIO MPEIIOKEHHBIM IIEMOYKaM

MPEBPAILICHHI ), XapaKTEPUIYIOIIUX XUMHUECKHE CBOMCTBA KHCIOPOI0COAEPKAIINUX

OPraHUYEeCKHX COCTMHEHUN
Pasnea 6. Asorcoaepikanue OpraHu4ecKue coeJUHEeHHUs
Tema 6.1. Cooeporcanue yuebHoeo mamepuanid OK 01
AMUHBIL. AMMHBI: METWJIAMHH — MPOCTEHUIINN MPEACTABUTENb aMUHOB: COCTaB, XUMUYECKOE OK 02
AMHUHOKHUCIIOTEL. cTpoeHue, Gu3ndecKue U XMMUIECKHE CBOMCTBA, HAXOXK/IEHHE B IPUPO/IE. OK 04
benku AMUHOKHCIOTHI Kak am{QoTepHble OpraHuyeckue coequHeHus. Duznueckue u

XUMUYECKHE CBOWCTBA AMWHOKHCIOT (Ha TpuMepe TriauirHa). buomornueckoe
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3HAYEeHNE aMUHOKUCIIOT. [lenTuasl.

benku kak npupoaHbie noauMepsbl. [lepBudHas, BropuyHas ¥ TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OCITIKOB: THIPOJIN3, ICHATYpAIsl, KAYeCTBEHHBIC
peakIu Ha OeIKH

Jlabopamopnule 3anamus

JlaGopaTtopHnast pabota No5.

«MnenTudukanust OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUI.
OU3UKO-XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB KUCIOPOACOACPKAIINX U
A30TCOJIEPIKAIIMX OPTAHUYECKUX COeIMHCHNI, KauecTBeHHbIE peakluy Ha OCHOBHBIC
(YHKIIMOHAJIBHBIE TPYIIIBI: CIIUPTHI OJTHOATOMHBIC, CITUPTHl MHOTOATOMHbBIE, (DEHOJTBI,
QJTBJICTHJIBI, KETOHBI, KAPOOHOBBIC KHCIIOTHI, COJIM KAPOOHOBBIX KUCIIOT, YTIJIEBOIHI,
AMHHBI, OCIIKH, TIOJIMMEPHBIC MaTePHAIIbI, BOJIOKHA.

Paspnen 7. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS

Tema 7.1. Cooepoicanue yuebHo2o mamepuania OK 01
[Inmactmaccel. CuHTe3, aHaIM3 U KITacCU(pHUKAIHSI BRICOKOMOJIEKYIISIPHBIX COCTUHEHUH . OK 02
Kayuyku. Bonokna OCHOBHbIE IOHATHUSL XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, IOJIUMED, OK 04

CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3alUuu, CPEIHSAS MOJIEKYJspHas Macca.

OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MTOJIMMEPHU3aLUs U

MOJINKOHCHCAIINS.

O3HakomiIeHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJlacTMAace,

Kay4yKOB: [JJaCTMAcChl (ITOJIMITHIIEH, TOJIUNPONHIIEH, TOTUBUHWIXJIOPU],

MOJIUCTUPOIT); HATYPAIbHBIN U CHHTETHYECKHE KaydyKu (OyTaAHeHOBBIH,

XJIOPOIIPEHOBBIN U N30IIPEHOBBIN); BOJIOKHA (HaTypaJibHbIE (XJIOMOK, HIEPCTh, MIENK),

HCKYCCTBEHHBIE (AIleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U JIABCaH)
KonTtpoJubnas paéora 3 CTpyKTypa 1 CBOMCTBA OpraHM4YeCcKHX BellecTs (1o pasnenam 3-7)
Pasnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA
Tema 8.1. Cooeporcanue yuebHoeo mamepuand OK 01
XHWMHUYECKUE TEXHOJIOTUN [IpaBuna SKOJOTMYECKH II€JIeCOO0pa3HOro TOBEACHUS B OBITY M TPYIOBOM OK 02
B MOBCEHEBHOM JIEATEIIbHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN OK 04
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1 Ipo(pecCHOHANTBHOM
JESATEIbHOCTH YelIOBEKa

Cpelpl, OMAaCHOCTb BO3JCHCTBHS HA KUBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB
OTIIENbHBIX  KJaccoB  (YIJIEBOJAOPOJbI, CHUPTHI, (EHOJBI, XJIOPOPraHUYECKHE
MpPOU3BOJHBIC, AlbJErUABl W Jp.), T[OKa3areiab MPeAeiabHO  JOIMYCTUMOMN
KOHLICHTPALUU U €ro UCIOJIb30BaHUE.

Ponp xuMum B OO0ECHCUEHHUH OKOJOTHYECKOH, DHEPreTUYECKOW W THIINEBOMN
0e30MacHOCTH, Pa3BUTUU MEIULIMHBI, CO3JJaHUN HOBBIX MaTepuaioB (B 3aBUCUMOCTH
OT BHJA TNPOPECCHOHATBHON JIEATEIHHOCTH), HOBBIX WCTOYHHKOB JHEPTUU
(ampTepHATUBHBIE MCTOYHUKH SHEpruu). [loHsATHE O HAy4YHBIX METOAAX MO3HAHHS
BEIIIECTB M XUMUYECKUX peakuuil. [Ipencrapienuss 06 oOmUX HAyYHBIX MPUHIUIIAX
MPOMBINIICHHOTO TMOJYYeHHs] BaXHEHIIMX BellecTB (Ha MpUMepax IPOU3BOJICTBA
aMMHaKa, CepHOM KUCIIOTbI, METAHOJIA).

XUMHUS U 310pOBbE YelIOBEKa: MpaBuiia 0€30IMacHOr0 UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, OBITOBOM XMMHH B ITIOBCETHEBHOMN KH3HU

OK 07

HpOMe)KYTO‘IHaH aTTeCTanusia

(B dopme nuddepeHIpoBaHHOTO 3a4eTa)

Bcero

72
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI OY 1.10 XUMUA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Jlns peanu3anuy MporpamMMbl JUCLMITIIMHBI JOJDKHBI OBITh ITPEyCMOTPEHBI CIIEIyHOINe
CHelManbHble TOMEIICHUS: Y4YeOHBIH KaOWHET XWMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTOpUH.

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
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3.3 UndopmannoHHoe obecniedeHHe peain3aluu NPOrpaMmbl

Ilepeuenn PEeKOMEeH/1yeMbIX Y4eOHBIX U3IaHMH, HNuTepHeT-pecypcos,
JOTIOJTHUTEIbHOM JINTEPaTypPhl

OCHOBHBIE HCTOYHHKM:

1. Pymsuruc, I'. E. Xumus. bazossriii ypoBeHb. Yueonuk mis CIIO / @. I'. @enpaman; I, E.
Pynsutuc .— 2-e usn., crep. — Mocksa : Ilpocsemenue, 2025 .— 337 c. : wi. —
(«Yuebnuk CIIO») .— ISBN 978-5-09-124954-5 (amextp. u3n.) .— ISBN 978-5-09-
121347-8 (meu. w3n.) .— URL: https://lib.rucont.ru/efd/878758 (mara oOpameHus:
24.06.2025)

JlonmoTHUTEIbHBIC MCTOYHUKH

1. Tabpuensn, O.C. Xumusa. 10 kmacc. YueOnuk : yueOHuk / W.I'. Octpoymos, C.A.
Cnankos; O.C. I'aGpuensia .— 7-e u3z., crep. — Mocksa : [Ipocsemenne, 2025 .— 129
c. : un. — ISBN 978-5-09-124953-8 (snextp. uza.) .— ISBN 978-5-09-120190-1 (meu.
u3n.) .— URL: https://lib.rucont.ru/efd/838866 (mara obpamenus: 24.06.2025)

2. Tabpuensn, O.C. Xumusa. 11 xmacc. Yuebnuk : yueOnuk / W.I'. Octpoymos, C.A.
Cnankos; O.C. I'aGpuensa .— 6-e u3z., crep. — Mocksa : [Ipocsemenne, 2024 .— 129
c. : un. — ISBN 978-5-09-116777-1 (snextp. uza.) .— ISBN 978-5-09-112177-3 (meu.
u3n.) .— URL: https://lib.rucont.ru/efd/838865 (mara obpamenus: 24.06.2025)

3. Xumwus. 10 kinacc. YueOHUK. YriayOnéHubii ypoBenb : yueOHuk / B.B. Epemun, H.E.
Kysbmenko, B.M. Tepenun; pen. B.B. Jlynun .— 1l-e usn., crep. — Mocksa :
[Ipoceemienue, 2024 .— 449 c. : un. — ABT. yka3aHsl Ha oboporte Tut. 1. — [SBN 978-
5-09-116510-4 (onextp. u3n.) .— ISBN 978-5-09-112282-4 (meu. m3x.) .— URL:
https://lib.rucont.ru/efd/838758 (mara obpamenus: 24.06.2025)

4. Xummsa. 11 xnacc. YuebHuk. YrinyOn€Huslii ypoBenb : yueOHuk / B.B. Epemun, H.E.
Kyspmenko, A.A. Jlposznos, B.B. Jlynun; pen. B.B. Jlyuun .— 1l-e u3n., crep. —
Mockaa : IIpocsemenue, 2024 .— 481 c. : un. — ABT. ykazadbl Ha 000pOTE THUT. JI. —
ISBN 978-5-09-116511-1 (onextp. uza.) .— ISBN 978-5-09-112283-1 (mey. uznm.) .—
URL: https://lib.rucont.ru/efd/838762 (nara obpamenus: 24.06.2025)

HHTepHeT-pecypchl

1. hvsh.ru — Xypnan «Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nekmuu mo xumMuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-monynspHbIii  MpoekT «JaeMeHThl OoybmioN Hayku» (duzuka, Xumus,
MaTeMaTHKa, aCTPOHOMHUS, HayKH O >KU3HM, Hayku o 3emie). HoBocTH HaykM, KHUIH,
HAYYHO-TIONMYJISIPHBIEC CTaThH, JIEKITUH, SHIIUKIIOTICIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuyHO-nomyJisipHOoro xypHana «llorenmuman». Kypnan msmaérca ¢ 2005 ., c
2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-IIOMYJISIPHOTO JKypHaia « XuMus 1 ku3Hb». JKypHan nznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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10.

11.

12.

13.

14.

15

OTkpbITas dJeKTpoHHas OuOnmoTreka xumuyeckoro mopraita «Chemnet», comepxut
ydeOHbIe 1 HH(POPMAIIMOHHBIC MaTepUabl s IIKOJLHUKOB M yduTene. B Hell MOXKHO
HaWTH Y4YeOHUKH 1O OOINeH W HEOPraHMYeCKOW XHWMHH, OPraHUYECKOW XHMHH,
MYJIbTUMEaMaTePUAITbI, a TAKXKE 3a7]a91 XMMHYECKUX OJMMITUAJL C PEIICHUSIMU, 337291
BCTYMHTEIbHBIX 9K3aMEHOB /17151 a0UTYpPUEHTOB.

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

Wudopmannonnsle  Marepuansl 00  onuMmuanax:  MOCKOBCKOW — TOPOACKOM,
Bcepoccuiickoit, MeHeaeeBCKOH, Mex1yHapoaHOi. [TpuBenensr 3a7a4u
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX TYpOB, NOJIPOOHBIC pEIICHUS, CIHCKH U
¢dboTorpaduu nmodeauTene.

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

Cucrema TUCTaHIIMOHHOTO OOYy4EHHUs, HAlpaBJeHHAsl B IEPBYIO Ouepelb Ha MOATOTOBKY
K OJIMMIIMAJaM BCEX YPOBHEM — OT WIKOJIbHBIX 10 MexayHapoaHou. CallT comepKuT
OTPOMHOE KOJMYECTBO 3a/lay, CrPyNIHPOBAHHBIX KaK MO TeMaM, TaK U MO OJIUMIIHAJIaM.
ITo BceM OCHOBHBIM pa3ieliaM XUMHH MPUBEAEH TEOPETUUECKUI MaTepra U pa3o0paHbl
pelIeHUs TUTIOBBIX 3a]a4.

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

[Topran mo HanotexHonorusiM. OCHOBHas IeNlb — pa3BUTHE 00pa3oBaHUS B 00JACTH
HAHOTEXHOJIOTHH U TIOATOTOBKA K MHTEPHET-OJIMMITHA/IE TIO HAHOTEXHOJIOTHSM.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouyHass mHboOpManus O XUMHUYECKUX DJIEMEHTaX M WX CBOWCTBaxX (Ha
AQHTTIUNCKOM SI3BIKE).

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

Pycckos3bIuHbIN caliT 0 CBOMCTBAX XMMHUYECKUX SJIEMEHTOB.

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

Hexkommepueckuil  caliT  oOHJaiH-0Opa3oBaHUs, COJCPKUT MHOIO  HMHTEPECHBIX
00pa3oBaTEeNbHBIX KypCOB M BHUACOJEKIUH JJISi NIKOJHHUKOB, CTYJCHTOB U yUYUTEIEH.
EcTh HECKOTBKO KypCOB MO XHMHH.

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

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

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

[TopTan mo opraHUYeCcKOl XMMUU HA AaHTJIUMCKOM S3BIKE.

http://www.xumuk.ru

CaliT 0 XUMHH: KIACCHYECKHE YYEOHHKH, CIPABOYHUKH, HHIMKIIONEINH, ITOUCK
OpPraHMYECKUX W HEOPTaHMUECKHUX PeaKIIHii, COCTaBICHIE YPAaBHEHUI PEaKIuil.

. http://orgchemlab.com/

CaiiT, nocBAEHHBIN TPaKTHYECKOH paboTe B 1abopaTopuu

28


http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI OY 1.10 XUMUA

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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