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OPEIbABISEMBIX K  CTPYKType, COAEpPXKAHUI U  pe3ylbTaraM  OCBOEHUS
obmeooOpazoBarenpbHOor  aucnumuimHabl - OO0J[.04 Xumusa, B  COOTBETCTBHH C
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1. O0mas xapakrepucTuKka padoveil nporpaMmbl 0011e00pa30BaTEIbHOM
aucuumianabl OO 1.04 Xumus

1.1.MecT0 OMCHUIUIMHBI B CTPYKType OCHOBHOH mpogeccuoHAIbHOM
00pa3oBaTeJIbHOI MPOTrPAMMBI
O6meobpazoarenpHas auciuimuaa OOJ1.04 Xumus siBiasiercs oOs3aTelbHON

4acThio 001e00pa3oBaTeNbHOTO IMKIa oOpa3oBaTenbHOM mporpamMmbel  CIIO B
cootBeTcTBUM ¢ PI'OC mo cneumansHocT 23.02.06 TexHuueckas SKCILTyaTaIus
MOJIBYKHOTO COCTaBa JKEJIE3HBIX J0POT.

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMHUpPOBaHUE y CTYIECHTOB MPEACTABICHUS O XHMHYECKOM COCTaBIISIIOILEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSTUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B MPUPOTHOM Cpeie.

3axauyu AUCUMILIUHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAaIOWIEH Cpelie, LUEJOCTHOM HAyYHOU KapTUHBI MHpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAHUM €  COOJIOJIEHMEM TpaBui  0€30MacCHOro
oOpalieHus ¢ BEIIecTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WH(MOPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JIEATETLHOCTH U
XUMHUUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XUMUYECKOW HAYKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COLMATBHOM U MTPOU3BOACTBEHHOM cep.

1.2.2. Ilnanupyembie  pe3yJbTaThbl O0CBOCHUA 0011e00pa3oBaTeIbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHHne nUCHIUILTHA UMeeT npu hopmupoBannu u pasButuu OK u
[1K.



Koan

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHUIIJINHBI

HanMMEHOBaHHe
MHPYEMbIX
¢popmupye . O61me JAucuunimHapHbie
KOMIIeTeH U
OK 01. BeibupaTs | B yacTu Tpy/10BOro BOCIHHTAHMS: - BJIAJETh CUCTEMOM XMMHYECKHMX 3HAHMM, KOTOpas  BKIIOYACT:

CIOCOOBI perieHus
3amad
po¢eCCHOHAIBHO
U NesITeNbHOCTH
MIPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYyIy, OCO3HaHUE ILIEHHOCTH
MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTHUBHOH JICSITCIIBHOCTH
TEXHOJIOTHUYECKOM u COLMaILHOM
HaIPaBJIEHHOCTH, CITIOCOOHOCTh MHUITUUPOBAT,
IJITAHUPOBaTh M CAMOCTOSTEILHO BBITIOJHATD
TaKylo JAesITeNbHOCTD;

- HUHTEpeC K Pa3IUYHBIM
po¢eCCUOHAIBHON JEATEIHHOCTH,
OBjaieHHe YHUBEPCAJIbHBIMU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JJOTHYECKHUE JIeliCTBUSI:

- caMOCTOATeNbHO  (OpMyNHUpOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBEHHBIM MPHU3HAK WU
OCHOBaHUS JJisi CpaBHEHUs, Kiaccuukanuu u
0000IIICHHS;

- ONpEeNENATh LENU JAESITeNIbHOCTH, 3a7aBaTh
napamMeTpbl U KpUTEPUHU UX TOCTHKCHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS
B pacCMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JACSITEIbHOCTbD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPHU
pElIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

chepam

yueOHBIMU

OCHOBOINOJIATAIONINE MOHATHS (XUMHUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAas
o0oJiouka aToma, s-, p-, d-3JIeKTpOHHBIC OPOHUTAIM ATOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHCICHHUS, XUMHUYecKas
CBSI3b, MOJb, MOJIIpHas Macca, MOJIAPHBIH 00bEM, YIJIEPOJHBIA CKEJET,
GyHKIIMOHAIbHAS TPYIINA, PaAUKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKHIA
psia, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ- U a30TCOAEpKALLUE COSAUHEHNUS,
OMOJIOTMYeCKH aKTUBHBIC BellecTBa (YIJIEBOAbBI, JKUPBI, OEIKU), MOHOMED,
[OJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHUS,
KpUCTAJIJIMYECKAsl PeIlleTKa, THUIbl XUMHUYECKHX PEaKINil (OKUCIUTEIbHO-
BOCCTAHOBUTENbHbIE, 3K30-U IHIAOTEPMHUUECKUE, PEAKIIMM UOHHOTO 0OMEHa),
pacTBOp, IEKTPOIUTHI, HEINEKTPOIUTHI, SNEKTPOIUTHUECKAs THUCCOIMALINS,
OKHUCJIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMHUECKOE
paBHOBEcHE), TEOpUM U 3aKOHBI (TeOpuUs XHMHYECKOTO CTPOCHUS
opranuueckux BemiectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOMN
JUccolraluy, nepuoaudeckuii 3akon .M. MenneneeBa, 3ak0oH COXpaHEHUs
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XHUMHH, (PaKTOIOTHICCKUE
CBEJICHHS O CBOMCTBaX, COCTaBe, MOJIYYeHUU U O€30MacHOM UCIOIb30BAaHUU
BOKXHCHIINX HEOPTAaHWYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKOHN JEeITeTbHOCTH YeJIOBEKa;

- yYMETh BBISBJIATH XapaKTepHBIC NPHU3HAKA WM B3aMMOCBS3b HM3yYCHHBIX
MOHSTHHA, TPUMEHSTHh COOTBETCTBYIOIINE MOHATHSI IPU OTMMMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHWYECKUX W OPTaHMYECKHX BEIIECTB W WX IPEBpAIlCHUH;

BBIABJIATH  B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUM C  MOHATUAMH U
MNpEaACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEIMETOB,

- YMETh HCHOJIb30BATh HAWMEHOBAaHHUS  XUMHUYECKUX  COEOUHEHHM
MEXKJIYHApPOAHOTO COK03a TEOPETUYECKOM W MPUKIATHOM XUMHH U

TpUBHAJIbHbBIC HA3BaHUS BKHEUIIIMX BEIIECTB (ITHJICH, alleTHIIEH, ITULEPHUH,
denon, Qopmanpaerus, YyKCycHas KHCIOTa, T[JMIMH, YrapHbli ras,




- BJIAJIETh HaBEIKAMHU yaeOHo-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JICITEILHOCTH, HaBEIKAMH paspernieHus
npo0Jem;

- BBIABIIATH NPUYMHHO-CIIEACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTaTh TUIIOTE3Y
€€ pEIlIEHHUs, HAXOAUTh AapPryMEHThl s
JIOKa3aTeJIbCTBA CBOMX YTBEP)KIECHUH, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU PELICHMUS;

- QaHAJIN3UPOBATh MOJYyYEHHBIE B XOJ€ PEILICHUS
3aJ1a4M pe3yibTaThl, KPUTUUECKU OLEHUBATh UX
JOCTOBEPHOCTb, IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETb IIEPEHOCUTH 3HAHMS B II03HABATEIbHYIO
U IPAKTUYECKYIO 00JIaCTU KU3HEAESITEIbHOCTH;
- yMETb HWHTETPUPOBATH 3HAHUS M3 pPa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBABUIATH HOBBIE UJAEH, IpeljaraTb
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELICHHUS;

- CIOCOOHOCTh MX UCIOJIb30BaHUS B
IT0O3HABATEJIBHONW U COLMAIbHOM IPAKTUKE

YIJICKUCIIBIN Ta3, aMMUaK, TallleHas U3BEeCTh, HErallleHas U3BECThb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPTaHHUUYECKUX
BEIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOJTBEPKIATh XapakTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU HKCIEPUMEHTAMH U 3aMUCSIMHU YPABHEHUN XMMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpPraHMYECKUX BEIIECTB K OMpPENIECICHHBIM KJaccaM U TpYIIaM COeIMHEHUH,
XapaKTEepPU30BaTh MX COCTaB M BAKHEWINIME CBOWCTBA; OMPENEISATH BHUIBI
XMMHUYECKUX CBs3el (KOBaJeHTHas, WOHHAs, METa/In4yeckasi, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEIIECTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUCCKUC
peaxiuu;

- chopMUpOBATh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJIM XUMHUU B IO3HAHUM SIBJICHHMA
npupoabl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN IJIsl PEeLICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U
MIPUPOAHOMU Cpele;

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKUM (PopMyliaM M ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHUUH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMarnbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIIOJIH30BAThH
CHUCTEMHbIE XUMHUYECKHE 3HAHWS IS TPHUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKa,
aHanu3a u
WHTEpIpPETALNU
uH(pOopMaluu U
nH(GOpPMaIMOHHBIE
TEXHOJIOTHH IS

B 00/1acTHIIEHHOCTH HAYYHOTI'O IO3HAHMS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKH MU OOIIECTBEHHOM NPAKTHKH,
OCHOBAHHOTO Ha naore KYJIbTYD,
CIIOCOOCTBYIOILET0 OCO3HAHUIO CBOETO MECTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE
YUTATENbCKON  KYJBTYpBI

SI3BLIKOBOU "u
Kak  CpelcTBa

- yMeTh IUIaHUPOBaTh M  BBHIIOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BELIECTB IIPM HArpeBaHUHU, IOIY4YECHHE
STHJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUYECTBEHHbIE PEAKIMH Ha ajJbIETUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAEHaTypauus OeJIKOB IpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJNKOB; MPOBOJUTH pEaKUUd HOHHOrO OOMeHa,
OTIpeNieNATh Cpelly BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cynbdar-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH AaMMOHHS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3a7aun 1o TeMaMm "Mertamnel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMHU TEXHUKH O€30MacHOCTH IMpH OOpalleHuu C




BBIIOJTHEHUS 32034
poeCCHOHATBHO
U IeATeNbHOCTHU

B3aHMOI[eI>'ICTBH$I MCXKAY JIOAbMU W IMO3HAHHWA
MUDA;

- OCO3HaHUE LIEHHOCTU HAayYHOU AESITEeIbHOCTH,
TOTOBHOCTb ~ OCYHIECTBJIATH  INPOEKTHYIO U
HCCIIEI0BATEIBCKYIO NeSATEeIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE;

OBjajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMU
NMO03HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BJIaJIeTh HAaBBIKAMU MOJIY4YeHHs MH(OpMALUU
u3 NCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENILHO OCYILIECTBISTH MOUCK, aHATU3,

CUCTEMATU3aLNIO0 u MHTEPIIPETALNIO
uH(pOpMallUd pa3IMYHBIX BHIOB U  (opm
IIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popmarax c
y4eTOM Ha3HaueHus MHQPOpMaluu M LEJIeBOU
ayaAMTOpUH, BbIOUpas ONTUMAIBHYIO (GopMy
MIPE/ICTaBICHNS U BU3YyaIU3aliy;

- OILICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTB
nH(pOpMalLlUK, €€ COOTBETCTBUE IPABOBHIM HU
MOPaJIbHO-ITUYECKUM HOPMaM;

- UCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U
KOMMYHMKAIIUOHHBIX TEXHOJOTMI B pELICHUH

KOTHUTHUBHBIX, KOMMYHHKaTHUBHBIX u
OpPraHU3allMOHHBIX 33aJady C COOJII0JICHHEM
TpeOoBaHUI 9PrOHOMHMKH, TEXHUKH

0€30MaCHOCTH, THMTHEHBI, pecypcocOepexeHms,
MPaBOBBIX M  OTHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUATHI
uHpopmanuu, UHHOPMAIIMOHHON
0€30IMaCHOCTH JIMYHOCTH,

BelleCTBAMH U J1a00OpaTOPHBIM OOOPYJIOBAHHEM; MPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpMe 3allUCU ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMyITHPOBATEH BBIBOBI HA OCHOBE 3THX PE3Yy/IhbTATOB;

- YMETh aHAJU3UPOBATh XMMHUECKYIO HH(OPMALIKIO, MTOJIyYaeMYI0 U3 Pa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIuu, ceTh IHTEpHET U APYyTHUE);

- BJAJETh OCHOBHBIMM METOJAAMHM HAyYHOI'O I[IO3HAHWS BELIECTB U

XUMUYECKUX  sBJICHUM  (HaOMoJeHHe,  U3MEpEHuEe,  SKCIEPHUMEHT,
MOJCIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl IO XUMHYSCKUM (opMmyrnamM ¥ ypaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HCIOJb30BaHMEM  (DH3WYECKHX  BEIUYHH,

XapaKTEepU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOopManbHbBIE YCJIOBUSI) TIa30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMHYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 04.
DddekTuBHO
B3aMMO/JICHCTBOBAT
b ¥ paboTaTh B
KOJUIEKTHUBE U
KOMaHjie

- TOTOBHOCTD K CaMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON M COLMAIBLHOMN
JIeITEIILHOCTH;

OBianenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) coBMecTHAas JesATeJIbHOCTD.

- TIOHMMaTh W HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUyaIbHOU pabOThI;

- IPUHUMATh eI COBMECTHOM ACSTEIbHOCTH,
OpraHU30BBIBATh U KOOPJIWHHUPOBATH JCHCTBUS
0 €¢ JOCTIDKCHHIO: COCTaBIIATh  IIaH
NEHCTBHUM, pachpeneniarb poilu C Yy4eTOM
MHEHUH YYACTHUKOB OOCYXKIATh pPE3yJbTaThI
COBMECTHOM pabOTHI;

- KOOpPJIMHUPOBATh U BBINOIHATH pPaboOTy B
YCIOBUSIX  pEaJbHOTO,  BUPTYAJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBIATh MO3UTUBHOE CTPATETHYECKOE
IOBEJICHUE B Pa3IMYHBIX CUTYaITUsX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaxKeHHE, OBITH
MHULNHATABHBIM

Osaaaenue YHHBepPCAJbHBIMU
PeryJasiTHBHBIMH € CTBUSIMU:

I') IPUHATHE ce0s M APYTUX JIO/Ieii:

- NPUHUMATh MOTHBBI W aPTyMEHTHI JIPYTHX
JIIoJIeH npu aHalIn3e pe3ynbTaToOB
JIeITEIEHOCTH;

- TpuU3HaBaTh CBOE MPAaBO M TIPAaBO JPYTHX
JII0/IEN Ha OMINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUD C
TIO3HIINH IPYTOTO YEIOBEKa;

- yMeThb IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BELIECTB IMPU HArpeBaHUHU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU HA aJbACTUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauuss O€lKOB IpH HarpeBaHuH,
[BETHBIE pEAaKUUU OCNIKOB; MPOBOAUTH pEAKIMM HMOHHOTO OOMeHa,
OTIPEIeNIATh CPEAY BOAHBIX PACTBOPOB, KAU€CTBEHHBIE pEeaKlIUU Ha Cylbdart-,
kapOOHAT- H  XJOPUA-aHMOHBI, HAa  KAaTHOH AaMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramiel") B
COOTBETCTBUHM C TpPAaBWJIAMH TEXHUKH O€30MacHOCTH IpH OOpalieHuH ¢
BelleCTBAaMH U J1a00OpaTOPHBIM OO0OPYIOBaHHEM; MPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 IKCIIEPUMEHTA B JOpPME 3alIUCU YPAaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK 07. B 001acTHAKOJIOrH4€CKOT0 BOCIIMTAHUA: - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYCCKOW  COCTaBJISIOIICH
CopeiicTBOBaTh - c(hOpMHUPOBAHHOCTH SKOJIOTUYECKOU | €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POJM XUMUM B TO3HAHWM SIBJICHUMN
COXPAHEHHUIO KYJIbTYPbl, MOHUMAHHWE BIUSHUS COIMAIBHO- | IPUPOJLI, B (OPMHUPOBAHMHM MBIIIJICHUS H KYJIbTYPBl JIMYHOCTH, €€
OKpY>Karoleu SKOHOMHUYECKHX TIPOLIECCOB HA COCTOSHUE | (QYHKIIMOHAIILHONH TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHUYCCKUX
cpenbl, MIPUPOJHON U COLMANBHOW Cpeibl, OCO3HAHME | 337]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepexer | rio0aabHOTO Xapakrepa SKOJIOTHYECKUX | IPUPOJIHON CpEE;
UI0, IPUMEHATH pooem; - YMeTh COOIONAaTh MpaBHiia YKOJIOTHUECKU IIeTIECO00pPa3HOTO MOBEACHUS B
3HaHMA 00 - IJIJAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUU B | OBITY M TPYIOBOM JNESATEIBPHOCTH B IIEJISIX COXPAHEHHsI CBOETO 3JI0POBBS U
W3MEHECHUU OKpY>Kalollle Cpelie Ha OCHOBE 3HAHUS LEJEH | OKPYXKAIOIIEH MPUPOJAHON CpeAbl; YYUTHIBATh OMACHOCTh BO3JCHCTBHS Ha
KJIMMaTa, YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA; JKUBBIE OPraHU3Mbl OIPEACIEHHBIX BEIIECTB, TOHMMAsl CMBICT IOKa3aTens
NPUHIATIBI AKTUBHOE HENPUSATUE JEUCTBUM, MPUHOCAIIMX | MPEACTbHON TONMYCTUMONW KOHUEHTPALUMU
OEPEIKITUBOTO BpEJ OKPYXaIoILEel Cpee;
MIPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIC
3 pexTUBHO AKOJIOTUYECKHE MOCIIEACTBUS
JICCTBOBATH B MPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAILATh
Ype3BbIYANHBIX Hux;
CUTYalHsIX - pacupenue OITBITa eI TCIILHOCTH

JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIaICHUEC HABbBIKAMH yqe6H0—

HCCIEA0BATENBCKOM, IPOEKTHON U COLUAIbHOMN

JIESITEIILHOCTH;
IIK 1.1 - OBJAQJCHUWE YMEHMSMH M  HaBBIKAMHU | - BJIAJIETh OCHOBHBIMM METOJJAaMH HAy4YHOTO T[IO3HAHHMS BEIIECTB H
OKCIUTyaTUpPOBaTh | pa3IMYHBIX BHUJIOB MMO3HABATENIbHOM | XUMUYECKHUX  SBJICHUU (HabmroieHme, U3MEpEHNne, JKCIIEPUMEHT,
JKEJIE3HOAOPOXKHBI | IEITEIbHOCTU Il M3YYEHUsI Pa3HBIX CTOPOH | MOJEIUPOBAHME);

Y MOABHMIKHOM
cocTaB (1o BUIaM
MOJABUKHOTO
COCTaBa)

I1IK 1.2 ITpoBoguTh
TEXHUYIECKOE
o0cimy>)KuBaHUE U
PEMOHT
JKEJIE3HOJOPOKHOT

OKPYKaIOIIEero MHUpa;
- MPUMEHEHHUE OCHOBHBIX METOJIOB IO3HAHHUSI
(HaOmro/ieHNst, HAYYHOTO OSKCIEPUMEHTA) JUIs
U3YYCHUSI PA3JIMYHBIX CTOPOH XHUMHUYECKHX
00BEKTOB U MPOLECCOB, C KOTOPHIMH BO3HHKAET
HE00X0IMMOCTD CTaJIKUBAThCS B
npodeccuoHanbHOU cdepe;

- OBJIQJICHHE YMEHUSIMU OIpPEICSITh eI |
3a7a4d  JeSTENbHOCTH, BBIOMpAaTh CpEACTBa

- COCTaBJIATh YPABHCHUSA XUMHUUYCCKUX PCAKIUU MOHHOTI'O oOMeHa ¢ yqyaCTuem
HCOPTaHNYCCKUX BCIICCTB,

- KJIaCCI/I(I)I/ILII/IpOBaTB HCOPTaHUYCCKUC HU OPraHnvYCCKHUE BCIICCTBA B
COOTBETCTBUH C UX CTPOCHUECM;

- YCTaHaBJIMBATb 3aBUCUMOCTD (pI/I3I/II(O-XI/IMI/I‘{eCKI/IX CBOICTB
HCOPTaHNUYCCKUX BCHICCTB OT CTPOCHHUSA aTOMOB M MOJICKYJ, a TAKXXC THIIA
KpHCT&J’IJ’IH‘ICCKOﬁ PCHICTKU

- UCCJICA0OBATDh (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IG CBOMCTBA UCTUHHBIX pacTBOpPOB;

- OHOCHHBATh IIOCJICACTBUA OBITOBON M HpOI/ISBOIlCTBCHHOﬁ JACATCIIbHOCTH




0 TIOJIBHYKHOT'O
COCTaBa B
COOTBETCTBHUH C
TpeOOBaHUSIMU
TEXHOJIOTUYECKUX
IPOLIECCOB

JUISL UX JOCTHXKEHUSI Ha MPAKTHUKE;
- OBJIAJICHUE YMEHUSIMU TPOTHO3UPOBATH
HeOJIaronpusITHbIC DKOJIOTHYCCKHUE
MOCTEJACTBUS  TPEANPUHUMAEMBIX JICHCTBUM,
MpeA0TBpaIIATh UX;

— UCIIOJIB30BAHUE PA3TUYHBIX UCTOYHUKOB JJIsI
MOJIY4EHUsI XUMUYIECKOW MHPOPMAITUH, YMECHUE
OIIEHUTh €€ JOCTOBEPHOCTh [JIs JOCTH)KCHUS
XOpOIIMX pe3ylbTaTOB B MpodecCHOHATBHOU

chepe.

YyeJI0BeKa C MO3UIUI HKOJIOTHUECKOM 0e30IMacHOCTH;

- YyMeTh COOJII0/IaTh MpaBHJIa SKOJOTHYECKHU 1EJIeCO00Pa3HOTO MOBEICHUS B
OBITY U TPYIAOBOH ACSITEILHOCTH B IIENSX COXPAHEHHUS CBOETO 3J0POBBS H
OKPY’KAIOIIEH MPUPOJHON Cpedbl; YUUTHIBATh OIACHOCTHb BO3ICHCTBHS Ha
JKHUBBIC OPraHU3Mbl OMNPCACICHHBIX BCIICCTB, MOHUMAA CMBICI IMOKA3aTCIIA
MpeACIbHON JOMMYCTUMON KOHIICHTPAITUH.
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2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHHUILVIMHBI M BUABI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.U.

OcHoBHOe cojiep:KaHue 66
BT. 4.:

TEOpETUIEeCKOe 00ydeHne 32
PAKTUYECKHUE 3aHSTUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 6
MPUKJIAJTHOT0 MOYJIsA)

BT. U..

TEOpETHUECKOe 00yUueHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpomexyTouynas arrecranusa(auddepeHunpoBaHHbIN 3a4eT)
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Conep:xanue yueOHOro MaTepuaJia

HaumenoBanue Oo6bem dopmMupyembie
(ocHOBHOe M NPO(ecCHOHATIBLHO-0PUEHTHPOBAHHOE),
pa3iesioB U TeM . 4acoB KOMIIETEHIHH
J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb
1 2 3 4
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 8
Tema 1.1. OcHoBHOe co/iep:KaHue 4 OK 01
Crpoenne atomoB | Teopernueckoe o0ydeHune 2
XUMUHCCKUX CoBpemenHass MoOjiellb CTpOeHUST aToma. CHMBOJIMYECKHH SI3BIK  XUMHU. XMUMHYECKHH 3JIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoH(purypamus atoma. Kimaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-31eMeHTHI).
fipupoaa BaseHTHbIE ~ 9JIEKTPOHBI.  BajeHTHOCTh.  DJEKTPOHHAs  MPUPOJAa  XUMHYECKOH  CBS3W. 2
XUMUHCCKON CBA3N |5 51ekTpOOTPULIATENILHOCTh.  BHIABI XMMHYECKOM CBA3M (KOBaJE€HTHAs, MOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IpakTHYecKne 3aHATHS 2
IpakTuyeckoe 3ausitne 1 Pemenue 3aganuii Ha UCIIOIB30BaHUE XMMHUYECKOM CHMBOJIMKH M HA3BaHUIA
COEIMHEHHMH TI0 HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETUUECKOM M IMPUKIAAHON XUMHU M
TPUBHAIBHBIX Ha3BaHWUM IS COCTABJIEHHMsS XHUMHUYECKUX (POPMYII JIBYXaTOMHBIX COEIMHEHHUH (OKCHIOB,
CyNnb(GUIO0B, THAPUIOB | T.I1.) M APYTHUX HEOPraHUUECKUX COETUHEHNIN OTAENbLHBIX KIACCOB. 2
[pakTHYecKre 3aJaHusl Ha YCTAHOBJIEHHE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX DJIEMEHTOB H
HEPHOIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COEIUHEHUH B COOTBETCTBHHU C
nosio)keHreM [1epruondecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 4 OK 01
Ileproanueckuii IIpakTHYeckue 3aHATHSA 4 OK 02
3aKOH 1 TabmIa IpakTuuyeckoe 3ausitue 2 [leprnoauueckas cucTeMa XuMu4YeCKuX semenToB J[.M1. Meneneesa.
AWM. MenneneeBa | @yspyeckuii cMbici [Mepuoanyeckoro 3akona J[.M1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX MK MPOCTHIX M CI0KHBIX BELIECTB B COOTBETCTBHH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepruoandyeckoit cucreMe. MEPOBO33pEHYECKOE U HAYIHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX 4

XUMHUYCCKUX 3JICMCHTOB.

Pemrenne IMMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUICCKUX SallaHI/Iﬁ Ha XapaKTEpHU3aluo XUMUYCCKUX
3JIEMEHTOB «MeTallInuecKrue / HEMETATHICCKHUE CBOI>'ICTB3., QJICKTPOOTPUHATCIIBHOCTD XUMHUYCCKUX
9JICMEHTOB B COOTBCTCTBHHU C UX JJICKTPOHHBIM CTPOCHUEM H ITOJIOKCHHUEM B nepnogmqecxoﬁ CUCTEMCE
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xumMu4ueckux 3yemenToB .M. MengeneeBay

Pa3nen 2. XuMnuyecKue peakunu 10
Tema 2.1. Tunsl OcHoBHoOe coJepKkaHue 6 OK 01
XUMHYECKHUX Teopernueckoe 00yueHue 2 K 1.1
peaxuuii Knaccudukanust 1 TUITBI XUMHYECKUX PEAKIMi ¢ y9acTHEM HeopraHM4YecKux BemiecTB. CocTaBlIeHHE K 1.2

YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEeILIEHUsI, 0OMEHA, B T.4. PEaKIUii TOPEHUs,

OKHCJICHUSI-BOCCTAHOBJICHHUS.

VYpaBHEeHMsI OKUCIIEHUsI-BOcCTaHOBIeHHs. CTeneHb okucieHusl. OKUCINUTENb U BOCCTAHOBUTEb. 2

CocraBieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IPUPOJIE, IPOU3BOJICTBEHHBIX IIpolieccax U

YKU3HEJESTEIIbHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS 4

IIpakTnueckoe 3ansitne 3 KonuyecTBeHHbIe OTHOWIEHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbBIE

3aKOHBI B XMMHH M PACYETHl 10 YPAaBHEHUSM XUMHUYECKHX peakiuil. Moib Kak eIuHHUIA KOJIUYECTBa

BellecTBa. MousipHast Macca. 3aKOHbl COXPAHEHHUS Macchl W SHEpruu. 3akoH ABOraapo. MospHbIi 4

0o0veM razoB. OTHoOcuTeNbHAsl MJIOTHOCTh ra3oB. PacueThl MO ypaBHEHMSIM XUMUYECKUX pEaKUui C

UCIIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA BELECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DNEKTPONUTHYECKAs | Teopernueckoe obyueHne 2 OK 04
AUCCOLHALIS 1 Teopust SIEKTPOIUTUIECKON aucconranun. VOHbI. DIEKTPOJIUTHI, HEXJIEKTPOIUTEL. Peakiuu MOHHOTO 1IK'1.1
MOHHBIH 0OMEH oOmena. CocraBiieHHe peaklUii MOHHOTO OOMEHa IYTEM COCTAaBJIEHUS MX MOJHBIX M COKpAIEHHBIX 2 MK 1.2

MOHHBIX ypaBHeHUH. KHCIOTHO-O0CHOBHBIE peaklUy. 3aJaHUsI HA COCTABJIEHUE MOHHBIX PEaKIil

JlabopaTopHbIe 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunel XUMHUYECKUX PEAKIMMA.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 9

XUMHYecKHX peakuuil. [IpoBenenune peakiuii HOHHOro 0OMeHa, OTpeIeTIeHne CPeibl BOJHBIX

pacTBOpOB. 3a/laHNs HA COCTaBJICHHE NOHHBIX peaklui
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2
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HOMEHKJIaTypa U
CTpPOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranmdeckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BEmIecTB. [IpocThie U CI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOPraHMYECKUX BEIIeCTB. ArperaTHble COCTOSIHUS BemlecTBa. Kpucraminueckue u amopdHbie
BCIICCTBA. Turmsr KPpUCTANIMYCCKUX PCHICTOK (aTOMHaH, MOJICKYJIdpHas, MOHHAasd, MeTaJ'IJII/I‘IeCKaH).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKOM perieTku. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIIIECCTB OT BUAA XHUMHYECKOH CBSA3HU U TUIIA KpHCTEUIJIPI‘ICCKOﬁ PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTuyeckoe 3anaTue 4 HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOS U3
UX XUMUYECKON (hOPMYIIbI UM COCTABICHHE XUMUYECKON (hOPMYIIbI UCXO/ U3 HAa3BaHMsI BEIIECTBA IO
mexayHapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemenne npakTuyeckux 3aJaHuil Mo Kilaccu(UKaMKM, HOMEHKIAType M XHUMHYECKUM (Qopmynam
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB (YrapHBIA Ta3, YIJICKHCIBIA Ta3, aMMHAK, TamieHas
U3BECTb, HETallleHas! U3BECTh, MUTHEBAS COJIAa U JPYTUX): HA3bIBATh M COCTABIATH (POPMYIIbI XUMHUYECKHX
BEIIECTB, OTNPEACIATH MPHHAICKHOCTD K KIIaccy.

HcTounuku xumMuueckoit uuopmaruu (CpeacTB MaccoBoil HHPpopMaIy, ceTh IHTepHET u apyrue).
[Towck wHpOpPMAIMK 110 HA3BAHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hOpMyIam

OK 02
[IK1.1
K 1.2

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

Mertamnel. O6mue (usnueckue U XMMHUYECKHE CBOMCTBAa MeTayuioB. CrocoObl MOdy4YeHHs. 3HAUeHHE
METAJUIOB M HEMETAJUIOB B MPHUPOJE M JKU3HEAEATEIIbHOCTH 4eJoBeKa W opraHuzMoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢Qusnueckue M XMMHUYECKHE CBOMCTBa HEMETaIOB. THUMHMYHBIE CBOWCTBA
HemetayuioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHEeHU HeMeTaioB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIOT,
coJIel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHUN,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTHyeckne 3aHATHA

IIpakTuyeckoe 3anaTue S CocTaBieHUE YpaBHEHUM XMMHUYECKHMX PEAKIMN C y4acTHEM IPOCTBIX U
CJIIOKHBIX HEOPraHWYECKHUX BEILECTB: METAUIOB U HEMETAIIOB;, OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(pOTEepHBIX JJIEMEHTOB; HEOPraHMYECKMX KHCIOT, OCHOBAaHUH M aM(OTEpHBIX T'HAPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

OK 01
OK 02
K 1.1
[IK 1.2
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Pemennie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl HAa CBOMCTBA, COCTaB, MOJy4YEHHE U
0e30MmacHOe HCIIOJIb30BAHWE BAXKHEUIIUX HEOPraHMYECKUX BELIECTB B OBITY U NPaKTHYECKOM
JESTEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentnduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHMICCKHX JlaGopaTopHnas 3ansitue Ne2 «MneHTuukaysi HEOPraHNIeCKUX BEIIECTBY. OK 04
BEIICCTB Pemenne sKCnepUMEHTANBHBIX 337a4 10 XUMUYECKMM CBOWCTBAM METAJJIOB M HEMETALIOB, IO

pacro3HaBaHMIO U MOJYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB. 2

WUnentudukanuss HEOPraHUYECKUX BEIIECTB C MCIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKUX CBOWCTB,

XapaKTEpHBIX KAayeCTBEHHBIX peakuuii. KadecTBeHHBIE peakuuy Ha cyiabdar-, KapOOHAT- U XIJIOPU-

AQHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BelECTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus, Teoperuueckoe obyuenue 2 MK 1.1
CTpoeHHnE " IlosiBneHue u pa3BUTHE OPraHUYECKON XUMUM Kak Hayku. [Ipeamer oprannyeckon xumuu. Mecro u IK' 1.2
HOMCHKJIaTypa 3HaUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHUE KaK IOPSAJOK COEJUHEHMsSI aTOMOB B MOJIEKYJIE COIJIACHO HX BaJEHTHOCTH.
BELIECCTB OcHOBHBIE MOJOXEHUSI TEOPUU XUMUYECKOTO CTPOEHHSI OpraHudeckux coeauHeHuid A.M. byrneposa.

VYriepoaHplii CKEJET OpPraHMYeCKONM MOJIEKYJBl. 3aBHCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO 9

CTpOEHUS MOJIeKyJl. MI3oMepusi U ©30MepHI.

[Tonsatue o QynkumonansHoi rpynme. Panukan. IlpuHnunsl kinaccuukanuy — OpraHUYECcKUX

coenquHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COECTUHEHUH.

[TonsiTHe 00 a30TCOAEPKALIMX COSTMHEHUSX, OMOJIOTHYECKH aKTHBHBIX BelllecTBax (YIiIeBoJax, KUpPax,

OesIkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA 2

IIpakTnyeckoe 3anaTMe 6 HomeHknarypa OpraHMYeCKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HacplllIEeHHbIE, HEHACHIIIEHHbIE M apOMaTHYECKHE YIJIeBOJIOPOAbI, CIUPTHI, (EHOJBI, albIETUIbI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHUE IMOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (OpMyI

OpraHMYECKHUX BELIECTB OTJEIbHBIX KJIACCOB, HCMOJb3Ysl UX HA3BaHHA [0 CHUCTEMaTHYECKOH U 2

TPUBHAIBHOI HOMEHKIIAType (3THJIEH, alleTUIIEH, TIHLIEepHH, GeHom, GopMabaerull, yKCycHas KUCIOTa,

runuH). PacueTsl mpocreiiieil popmysbl opraHMuecKoi MOJIEKYJIbI, HCXO/ U3 3JIEMEHTHOI'O COCTaBa

(B %)
Tema 4.2. CpoiictBa | OcHOBHOE coep:KaHue 14 OK 01
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OpraHN4YeCKHUX
COE€IUHEHUN

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOMCTBA OpPraHMYECKUX COEIUHEHHI OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTUYECKUN psi U o0miast popmMyria; uzomepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHUS):

— TpeleTbHbIE YIIIEBOAOPOAbl (aJIKaHbl M IUKJIOAJKaHbI). ['OpeHre MeTaHa KaK OJUWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B MMPOMBIIUICHHOCTH U ObITY. CBOHCTBA IPUPOIHBIX YIIJIEBOJOPOOB, HAXOXK/ICHNE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempeneiabHble (QJIKEHbI, AJIKWHBI W aJKaJAWCHBI) M apOMaTUYECKHe yriaeBojopoabl. [opeHue
alleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KHCIIOPOJICOAEPIKAIINE COSAMHEHUS (CITUPTH U (PEHOBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, albIeTU/IbI
U KETOHbI, JXMpBI, YyIieBoAbl). [IpakTHueckoe NpPUMEHEHHE STHIEHIVIMKOJ, TIIMLEpHHa, (eHoma.
[Tpumenenue ¢dopmanpaeruaa, aneraibleruja, YKCYCHOM KHCIOThl. Mblla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLJIa

— a30TCoJepKallKe COeTMHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKK). BhICOKOMOIIEKYIsIpHBIE COEAMHEHUS
(cuHTeTHYeckMe W OMOJIOTMYECKU-aKTUBHbIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anys STHUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

["'eHeTHUeCKast CBS3b MEX1Y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansaTHe 7 CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TPUBHAIBHAS U
MEX1yHapo/AHass HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOJyU€HHUs): peAeNbHbIE (aJIKaHbl U
IIUKJIOAJIKAaHbl), HeNpe/eibHble (AIKeHbI, aJKUHBl U alKaJueHbl) M apOMaTHYECKHE YTIEBOAOPOJBI,
cnupThl U (heHosbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAECTUABl U KETOHBI, AMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3a/JlaHus Ha COCTaBJICHHME YpPaBHEHUN XMUMHUYECKHUX pEaklui c
y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

IIpakTuyeckoe 3ansitue 8 CocraBieHUe CXeM PEakIMil (B TOM YHCIE MO MPEATOKEHHBIM IeTOYKaM
MPEBPAICHH), XapaKTepU3YIOIMMUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTICIbHBIX
KJIACCOB, CMOCOOBI WX TMONYYCHHS M Ha3BaHHE OPraHUYECKHX COCIWHEHUN 1O TPUBHAIBLHOW WU
MEXIYHAPOJAHOU CHCTEMATHYECKOW HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBAa OpPraHUYECKHX
COEJMHEHUI OT/ICJIbHBIX KJIACCOB

Jlaboparopnasi pabora

JlabopaTopnas 3ansitue Ne 3 «lIpeBpaiieHnst opraHM4ecKuX BELIECTB IIPH HATPEBAHUM.
ITomy4yeHue 3TUIEHa U N3y4YEHUE €ro CBOWCTB. MoaennpoBaHue MOJIEKY] U XUMUYECKUX MPEBPAICHUI
Ha IIPUMEPE dTaHa, YTUICHA, alleTUIICHA U JIP.

OK 02
OK 04
[IK1.1
K 1.2
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Tema 4.3. OcHOBHOE coiep:KaHHe OK 01
Unentudunkarms Teopernueckoe odyueHue OK 02
OpTaHIICCKuX buooprannueckue coenuHenus. I[lpumeHenne u Ouosoruueckas poiib yriaeBonoB. OxucieHue OK 04
BEILCCTB, X VIJI€BOJOB — MCTOYHHMK SHEPrUU JKUBBIX OpraHu3moB. OOIacTH MPUMEHEHHS aMUHOKHCIIOT.
SHATCHHC 1 [IpeBpamenust OenkOB NHIM B oOpraHu3Me. buonornyeckune ¢yHkuuun OenkoB. buomormueckue
IpUMCHCHNC B dbyHK1MM )xupoB. Posib oprannueckoil XuMuu B pelieHuu npo0sieM NUuiieBoi 6€30nacHOCTH
ObITOBOIH 1 . | Ponp opranmdeckoii XMMHMH B peIICHHMH NPOOJIEeM HHEPreTHYECKOW O€30MacHOCTH, B Pa3BUTHH
TPOM3BOICTBCHHOMN MEJMIIMHBI, CO3JaHUH HOBBIX MaTEpHUaOB, HOBBIX HCTOYHUKOB PHEPTUHU (aJIbTEPHATUBHBIE UCTOYHUKU
JCATCIILHOCTH sHeprum). OnacHoCTh BO3AEHCTBUS Ha JKUBbIE OPTaHU3Mbl OPIraHMUECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
Hesopexa (YyrneBomopobl, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANBJACTUIBI U Jp.), CMBICI

II0Ka3aTelsl IPeAeIbHO TOIMYCTUMON KOHIEHTPAuU

JlaGopaTopHble 3aHATHSA

Jladoparopuasi 3ausitue Ned “VneHTudukanus opraHndecKuX COCTMHCHUH OTICIBHBIX KJIACCOB”™

WnenTudukamnusi OpraHuuecKuX COSIMHEHUI OTIEeNBHBIX KIAacCOB (Ha MpUMeEpe alibAETHIOB, Kpaxmara,

YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIB30BaHUEM UX (PU3MKO-XUMUYECKUX CBOWCTB U XapaKTEPHBIX

KaueCTBEHHbIX  peakuumil.  Jlemarypauus  Oenka npu  HarpeBaHud.  LIBeTHble — peakuuu

0enkoB.BO3HUKHOBEHHE aHATUTUYECKOTO CHUTHAllA C TOYKH 3pEHUS XMMHUYECKUX IMPOILIECCOB IPHU

IPOTEKaHWU KaueCTBEHHOW peakliu, O3BOJIAIOIIEH HACHTU(PUIIMPOBATh NPEJI0KEHHbIE OPraHUYECKHE

BEIIECTBA
Paznea 5. Kunernyeckue u TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
Tema 5.1 Cxkopocts | OCHOBHOE coepKaHne OK 01
XAMUIHCCKIX TeopeTuueckoe o6y4enue OK 02
DCAKIUH. CKopocTh peakliy, €€ 3aBUCUMOCTb OT pa3jMuYHbIX (PAKTOPOB: MPHUPOJBI PEArUPYIOLINX BEILECTB, K11
XMMHHECKOe KOHIEHTPAllUM PpEearupyrollux BEIIEeCTB, TEMIEpaTypbl M IUIOIIAAU PEAKLIUOHHON ITIOBEPXHOCTH. [K 1.2
paBHOBECHE

TemoBbie 3¢ (HEKTHl XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OO6paruMocTh peakiuii. XHMHUYECKOe pPAaBHOBECHE M €ro CMEUICHHWE I0J JEHCTBHEM pa3IMYHbIX
(bakTOpoB (KOHLIEHTPALUS PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHHUE, TEMIIepaTypa) A CO3aHus
ONTUMAJIBHBIX YCIOBUH NIPOTEKAaHUs XUMHUECKUX npoueccoB. [Ipunnun JlelllaTense

[MpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansitue 9 PemieHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (HaKTOPOB,
BIUAIOIIMX HAa U3MEHEHHE CKOPOCTM XUMHUYECKOM peakUuud, B T.4. C IO3ULUU DKOJIOTHYECKU
11€J1eCO00Pa3HOro MOBEIECHUS B OBITY U TPYIOBOM AESITENBHOCTH B LIETSX COXPAHEHUS CBOETO 3JI0POBBS
Y OKPYKaKoIe NPUPOJTHON CPEJIbI.
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PemieHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-lllarense st
HAXOXJ/ICHUS HaNpaBJICHUS CMEILEHUS pPABHOBECHS XHMHUYECKON peaklud U aHanu3 (HaKTopoB,
BJIMAIOINUX HA CMCIICHNC XMMUYCCKOT'O PABHOBCCH A

Pa3nean 6. PacrBopsI
Tema 6.1. OcHoBHOe coaepkaHue OK 01
Honstne o Teopernueckoe o6yuenue OK 02
pacTBopax PacTBOopeHne Kak (M3MKO-XMMHYECKMH mpomecc. PactBopbl. CrnocoObl NPUIOTOBIEHHS PacTBOPOB. OK 07
PactBopumocTs. MaccoBast go5is  pacTBOpeHHOro BemecTtBa. CMbICH TOKazaTesst MPeAesIbHO K 1.1
JIOIYCTUMOM KOHIIEHTPALUK U €r0 HCHOIb30BAHHE B OLIEHKE KOJIOTUYECKOH 6€30I1acHOCTH. MK 1.2
[IpaBuia 5KOJOTHYECKH IIEIECOO0Pa3HOro IOBEAEHUS B OBITY W TPYAOBOH IEATENHLHOCTH B IIEISX
COXPaHEHHs CBOETrO 30POBbA M OKPYKAIOLIEH IIPUPOJHOM Cpelbl; ONaCHOCTh BO3ACHCTBHS Ha KUBBIC
OpPraHU3MBbI OIIPEIEIECHHBIX BEMIECTB.
PelieHne NpakTUKO-OPMEHTUPOBAHHBIX PACYETHBIX 3aJaHMil Ha PACTBOPBI, HCHOIb3yeMbIE B OBITOBOI U
IIPOU3BOJICTBEHHOM JIEATENBHOCTH YEI0BEKA
Tema 6.2. OCHOBHOe CO/IepKaHHe OK 01
Hccnenosanue JlaGopaTopHbIe 3aHATHSI OK 02
CBOUCTB PaCTBOPOB | Jagoparopnas 3ansTHe Ne 5 «[IpUroToBIeHHE PACTBOPOBY. OK 04
[IpuroToBIEHHE PACTBOPOB 3aIaHHOM (MaccoBoit, %) KOHIEHTpaluu (¢ MPaKTUKO-OPUEHTUPOBAHHBIMU MK 1.1
BOIIPOCAMH ) U OTIPEIeTIEHHUE CPEIbl BOAHBIX PACTBOPOB. [IK1.2
Pelnenue 3a1a4 Ha PUTOTOBJIEHUE PACTBOPOB
IpodeccHonanLHO-0PMEHTHPOBAHHOE COlePKaHUe (COAep/KAHMEe IPUKJIATHOI0 MOLYJIsA)
Paszpen 7. Xumusi B ObITY M POU3BOACTBEHHOM A€ATEILHOCTH YeJI0BeKa OK 01
Tema 7.1 Xumus B OcHOBHOE coJep:KkaHue OK 02
OBITY U
y . |Teopernueckoe o0y4yeHue OK 04
IPOU3BO/ICTBEHHOM . v v OK 07
eSTETBHOCTH Hogeiimue T0CTHKEHUS XUMMYECKOM HAYKM U XMMUYECKON TEXHOJIOTUH. POJIb XMMUM B 00eCTIEHEHUH
qeroBeKa SKOJIOTUYECKOM, SHEPIETHYECKOM U MUILEBOM GE30MaCHOCTH, Pa3BUTHH MeUIMHLL. [IpaBuia noucka u IK'1.1
aHaIU3a XMMHYECKOW WH()OPMALMHM M3 Ppa3IMYHBIX HCTOYHMKOB (HAaydyHas U y4eOHO-HAydHas IK 1.2

JUTEpaTypa, CpeJIcCTBa MaccoBOi nHpopmalyu, cetb MuTepHET)

[MpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansitue 10 Ilomck m aHanmM3 KEHCOB O NPUMEHEHUWM XHMHMYECKUX BEIIECTB M
TEXHOJIOTUH C y4yeroM Oyaymedl mnpodecCHOHATbHONM JEsITeIbHOCTH 10 TeMaM: BaKHeHIue
CTPOUTEIIBHBIE MATEpUAIIbl, KOHCTPYKIIMOHHBIE MaTEPHAJIbl, KPACKH, CTEKJIO0, KEpaMUKa, MaTEpUaJIbl JUIs
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JJIEKTPOHUKH, HAHOMAaTepHalbl, TEKCTUIbHBIE BOJIOKHA, HMCTOYHUKU SHEPrHMM, OpraHUYECKHUEe U
MHUHEepaJIbHbIEe YJOOpEHUs, IeKapCTBEHHbIE BELIECTBA, ObITOBAsT XUMHUSL.

IIpakTnyeckoe 3anaTue 11 3ammra:IlpencraBnenne pe3ynbTaToB pelIeHUS KEHCOB B (OpME MHUHU-
JIOKJIa/1a C NIpe3eHTaluei

IIpomexyTouHasi aTTecTANMA MO JUCHUILINHE (1M epeHIIUPOBAHHBIN 3a4eT)

Bcero

72
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3. YciaoBus peaju3ainuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus nporpaMMbl JUCHUIUIMHBL TpeOyeT Haauuus y4eOHOTO KaOMHeTa
€CTECTBEHHO- HAyYHBIX JUCIMIUIUH, OCHAIIEHHOTO C COOTBETCTBUU C MPUIOKEHUEM [
OOII.

3.2. UudopmanuonHoe odecrnedyeHue 00y4eHuUs

Jnst  peanmzaruu mporpaMMbl - OMOMMOTeYHBIA  (GOHA  00pa30BaTEILHOM
OpraHu3alMK JIOJDKEH WMETh TeYaTHBIC W/WIU DJIEKTPOHHBIE 00pa30BaTEeIbHBIC M
uH(OpPMAIIMOHHBIE  PECypChbl,  PEKOMEHJIOBaHHbIE  JUIsI  HWCIOJb30BaHUA B
00pa3oBaTebHOM Tpoliecce, He CTaplle MSATH JeT C MOMEHTA U3/IaHuUs.

3.2.1 OcHoBHas yyeOHAasi IUTEPATypa

1. Pym3utuc, I'. E. Xumus: 6a30Bbiit ypoBeHs : yueOnuk / I'. E. Pynsurtuc, ©. T
®enbaman. — Mocksa : [Ipocsemienue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — TexcT : anexTpoHHbIH // JIaHb : 3MeKTpOHHO-O0MOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/408677

3.2.2 lonosiHuTeIbHASI YUeOHAsl JIUTepaTypa

1. AudpunorenoBa, W.B. Xumusa. ba3oseiii ypoBenb: 10—I11 kmaccsl :
y4eOHUK M cpefaHero odmero obpazosanusi / WM. B. Aupunorenosa, A. B. ba0Okos,
B. A. TlonikoB. — 2-e u3a., ucnop. u nomn. — Mocksa : M3garensctBo FOpaiit, 2024. —
290 c. — (Oo6meo6pa3zoatenpabid 1TUKI). — ISBN 978-5-534-16098-7. — TekcrT
anekTpoHHbii  //  OOpasoBarenpHas  miatdgopma  FOpait  [caiiT]. ——
URL.: https://urait.ru/bcode/544870

2. AudpunorenoBa, W.B. Xumwus : yuyeOHUK U TPAKTUKYM JJI1 CPEIHETrO
poheCCHOHAIBHOTO obpazoBaHus / . B. AaduHOreHOBA, A. B. ba0kog,
B. A. IlonkoB. — 2-e u3n., uctp. u gon. — Mocksa : U3znatensctBo FOpaiit, 2024. —
291 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-11719-6. — Texkcr
:  onekTpoHHeld //  OOpazoBarenbHass  matdopma  FOpait  [caiit]. —
URL.: https://urait.ru/bcode/538526

3. Anmapues, A. . O6masa xumus. COOpHUK 3aJJaHUi C IpUMEpPaMU PEIICHUH |
ydueOHOoe mocolue i cpeHero npodeccuoHanbHoro obpasonanus / A. . AnapHes,
JI. 1. Abonuna. — 2-e wusa., ucnp. u jgon. — Mocksa : UMznarenbctBo FOpaiT,
2024. — 127 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09932-4.
— Texer : osmexktponnsni // OO6pazoBartenbHas miaatdopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/539181

4. T'abpuensn, O. C. Xumus: 10-ii kmacc: 6a30Bbiii ypoBeHs : yueonuk / O. C.

[Na6puensn, U. I'. Octpoymon, C. A. CmagkoB. — 5-¢ u3m., crep. — Mocksa :
[IpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcT :
3NEeKTpoHHbIN //  Jlanb @  2neKTpoHHO-OmOmmoTeunas  cuctema. —  URL:

https://e.lanbook.com/book/335039
5. I'abpuensn, O. C. Xumus: 11-it kinacc: 6a30Bbii ypoBeHb : yueOHuk / O. C.

INabpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3d., crep. — Mocksa :
[IpocBemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — TekcT :
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ANEKTPOHHBIN //  JlaHb :  9SJeKTpoHHO-OMONMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/335036
6. MapteiHoBa, T.B. Xumus: y4eOHUK U TPaKTUKYM JUISS  CPEIHETO

po¢heCCUOHAIBHOTO obpazoBaHus / T. B. MaptbiHOBa, N. B. ApramoHoBa,
E. b.TonynoB ; mox o6mieit penakiuerd T. B. MapTbiHOBON. — 2-€ u3A., UCIp. H
non. — Mocksa : U3parensctBo FOpaiit, 2024. — 368 c. — (IlpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-534-11018-0. — Tekcr : DdJCKTPOHHBIH  //

Oopa3zoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/536721
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHUS 00111e00pa3oBaTe/IbHOI

AUCHUIIIINHDBbI

KOHTpO.]IbI/I OII€EHKA pPaCKpbIBAIOTCA 4YCPE3 MUCHUIIIMHAPHBIC PE3YJbTAThI,

YCBOCHHBLIC 3HAHUA H HpI/IO6p€TCHHLIC 06y‘{aIOIHI/IMI/ICH YMCHHUA, HAIIPpABJICHHBIC Ha

dbopmupoBaHre 00MUX U MPOGHECCUOHATBHBIX KOMIETEHIUH.

Oomasi/npodeccuoHaabLHAasH
KOMIETEHIUS

Pasznen/Tema

Tun oueHoYHbIX MEePONPUATHH

OK 01.

Br16upath ciocoOsbI
pelieHus 3a1a4
npodecCuOHATBHON
JESTEIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTAM

P1,Temer 1.1,1.2

P2, Temsr 2.1., 2.2, IT-0/c

P 3, Temsr 3.1., 3.2, 3.3, I1-o/c
P4, Tems1 4.1,4.2,4.3, I1-o/c
P 5, Tema 5.1

P 6, Tems! 6.1, 6.2, IT-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMocToATeNbHas padboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHUE;

- i depeHIPOBAHHBINA 3a4eT

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHaJIN3a U
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4

P1,Temal.2

P 3, Temnr 3.1., 3.2, 3.3, I1-o/c
P4, Temn1 4.2, 4.3, I1-o/c

P5, Tema 5.1

P 6, Temsl 6.1, 6.2, I1-o/c

P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIpOC;

- TECTUPOBAHUE;

- caMocToATeNbHas paboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHUE;

- T GpepeHIIMPOBAHHBIN 3a4eT

npodecCHOHATbHON

JIeITEIbHOCTH

OK 04. P 2, Temsr 2.2, I1-0/c - YCTHBII OIIpOC;
D deKkTHBHO P 3, Temsr 3.3 - TECTUPOBAHHE;

B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

P 4, Temrs1 4.2, 4.3, I1-o/c
P 6, Tems! 6.2, I1-o/c
P 7, Temsr 7.1, I1-0/c

- caMocToATeNbHas paboTa;

- IPAKTUYECKOE 3AHATHUE;

- n1abopaToOpHOE 3aHATHE;

- muddepeHIIpOBaHHBIN 3a4eT

OK 07

CopnelicTBOBaTh COXpaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
PUMEHSTH 3HaHUA 00
U3MEHEeHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3PPEKTUBHO
JIECTBOBATE B
Ype3BbIYANHBIX CUTYaIUIX

P 4, Temsr 4.1, I1-o/c
P 6, Tems! 6.1, I1-o/c
P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- caMocToATeNbHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- n1abopaTopHOE 3aHATHE;

- nudepeHITMPOBaHHBIN 3a4€T

IIK 1.1 OxcrutyatupoBats
HKEJIE3HOJOPOKHBIN
MOJABUKHOM cocTaB (110
BUJIaM MOJBHKHOI'O COCTaBa)
[IK 1.2 ITpoBOauTH
TEXHUYECKOE 00CITyKUBaHHE
U PEMOHT
KEJIE3HOJJOPOKHOTO
MOJIBU’KHOTO COCTaBa B
COOTBETCTBUHU C

P 2, Temsr 21., 2.2, IT-o0/c
P 3, Tema 3.1, 3.2, IT-o/c
P4, Temad.1,4.2, I1-0/c
P 6, Tema 6.1, I1-o/c
P 7, Tema 7.1, IT-o/c

- YCTHBIH OIIpPOC;

- TECTUPOBAHHUE;

- caMocTosITeIbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- TabopaToOpPHOE 3aHATHUE;

- muddepeHIIPOBaHHBIN 3a4eT
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TpeOOBaHUSIMU
TEXHOJOTUIECKUX MPOIECCOB
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