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oOpa3zoBaHus.
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1. O0mas xapakrepucTuKka padoveil nporpaMmbl 0011e00pa30BaTEIbHOM
aucuumianabl OO 1.04 Xumus

1.1.MecT0 OMCHUIUIMHBI B CTPYKTYpe OCHOBHOM MpPo¢ecCHOHATbHOMI
00pa3oBaTe/IbHOI MPOTrPAMMBI
O6meodbpazoarensHas auciuiuimaa OOJ1.04 Xumus sBisieTcss 005S3aTeIbHOM
4yacThlo 00IIe00pa30BaTeNbHOTO IMKJIa oOpaszoBarenbHOM mnporpamMmbl CIIO B
cootBercTBUM ¢ PI'OC no cnenmansHocTH 23.02.08 CTPOUTENBCTBO KENE3HBIX JOPOT,
IIyTh ¥ IYTEBOE XO3AUCTBO
1.2. Ilesiu ¥ uIaHMPYeMble Pe3yJabTAThHI 0CBOEHH S JUCHUILIUHbBI

1.2.1. lean u 3agaun JUCUUIJIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XHMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA KaK OCHOBBI IPUHSTHS PEUICHUI B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON Cpeae.

3amauyu AUCUMILTHHBI:

1) cdhopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYKAIOUIEH Cpele, LETOCTHOM HAay4YHOW KapTUHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJbl HEOPraHUYECKUX W OPraHMYECKHX
BELIECTB, YPABHEHUS] XUMUYECKUX pEaKUUi, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATD
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEHIINX  XUMHUYECKHX
DKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAHUM €  COOJIOJEHMEM TpaBui  0€30M1acCHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHs MCIOJIb30BaTh MH(OpPMALUI0O XMMHUYECKOIO XapakTepa u3
pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NIEATENbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMupoOBaTh MOHMMAHHWE 3HAYUMOCTU JOCTHKEHUNA XMMHUYECKON HAyKH U
TEXHOJOTHH JIsl pa3BUTHS COLIMATIBHON U IPOU3BOJCTBEHHOM cep.

1.2.2. Ilnanupyemblie  pe3yJabTaThI 0CBOCHUA 001meo0pa3oBaTe/IbHOM
IUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHre JUCIUIUIMHA uMeeT npu hopmupoBanuu u pazputuu OK u



Kon n ILnanupyeMsble pe3yibTaThl OCBOCHHSA AUCHUIIIHHbBI
HAHMEHOBaHHUE
(l)OpMI/IpyeMLIuX Oo0mme JucuuninHapHble
KOMIIeTeHIHI
OK 01. B yacTH TPpY10BOro BOCIUTAHMSA: - BJIAJETh CUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas  BKIIOYACT:
BriGupats - TOTOBHOCTb K TpYyJy, OCO3HAHHE LEHHOCTH | OCHOBOIOJAraroIlue MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHas
CIIOCOOBI MacTepCcTBa, TPYAOIIO0HE; 000J104Ka aToma, S-, p-, d-2JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
peleHus 3a1a4 - TOTOBHOCTb K AaKTMBHOW J€ATEJBHOCTH | BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKHMCIEHUS, XMMHYECKas
po(heCCHOHANIBH | TEXHOJIOTHYSCKON u COLIMAJILHOM | CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM OO0BEM, YIJCPOJHBINA CKEJeT,
Ol IeATENbHOCTH | HAIPAaBJICHHOCTH, CIIOCOOHOCTh MHMULIMUPOBATh, | PyHKIHMOHAIbHAS TPYNINa, pPaguKall, U30MEpUs, U30MEpPbl, FOMOJOTHUECKUI
IIPUMEHUTEIBHO | IUIAHUPOBATh M CaMOCTOATENIBHO BBIIOJHATH | Psll, TOMOJIOTH, YIIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAILINE COCANHEHUS,
K pa3JIMYHbIM TaKyl0 JAESITEIbHOCTD; OMOJIOTMYECKH aKTHBHbBIC BelIeCcTBA (YIJIEBOAbI, YKUPBI, OEJIKU), MOHOMED,
KOHTEKCTam - HUHTEpeC K Ppa3JInYHbIM chepam | mosuMep, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE  COEIUHEHUS,
npodecCHOHATBLHOM 1eATENbHOCTH, KpUCTANINYECKasl pelIeTKa, TUIbl XUMHUYECKUX peakuuil (OKHCIUTEIbHO-
ORilajleHHe YHHBEPCAJBLHBIMH Y4Ye€0HBIMH | BOCCTAHOBUTENIbHbIE, 3K30-U SHAOTEPMHUUYECKUE, PEAKIIMM HOHHOTO 0OMEHa),

MO3HABATEJIbHBIMHM JIeHCTBUSIMH:
a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTh U
aKTyalIu3UpoBaTh MPOOJIEMY, pacCMAaTPUBATL €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CyHlGCTBGHHLIfI IIPpU3HAK HJIN
OCHOBaHUs IJIsl CpaBHEHHs, KilacCHU(PHUKAIMU U
00001IeHMS;

- ONpedensThb UEeNH JAEITeNIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUSA

- BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLCHUBATb COOTBETCTBUC PE3YJIbTAaTOB ULECIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI JESITEIBHOCTH;

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHHUEC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30Bble HCCJIEI0BATENbLCKHE AeiiCTBHS:

pacTBOp, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, FIEKTPOIUTHYECKAs TUCCOLUAIINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. bytiepoBa, Teopus 3IE€KTPOITUTHYECKON
Jucconuanuy, nepuoaudeckuil 3akod [[.J. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHM4eCKUX BEIIeCTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBIABJIATH XapaKTepHblE NPU3HAKM U B3aUMOCBS3b H3YYEHHBIX
MOHSTUH, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;

BBIABJIATH  B3aUMOCBSI3b ~ XMMUYECKMX 3HAHUM C  TMOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX IMTPEAMETOB,

- YMETh HCHOJIb30BATh  HAWMEHOBAaHHS  XUMHUYECKUX  COEOUHEHHI
MEXKJIYHApOAHOTO COI03a TEOPETUYECKOM W MPUKIATHOM XUMHH U

TpPUBMAJIbHBIC HA3BaHUS BKHEUIIINX BEIIECTB (STHJIECH, alleTHIIEH, IIMLEPHH,
denon, Qopmanpaerun, yKCycHas KWUCJIOTa, TJIMIMH, YrapHbli ras,




- BJIAJIETH HaBBIKAMU yaeOHo-
HCCIICIOBATEILCKOM U IPOEKTHOM JeATeIbHOCTH,
HABBIKAMU pa3perieHust mpooiem;

- BBISBJIATH NPUYMHHO-CIICACTBCHHBIC CBSI3U W
aKTyaJIM3UpPOBATh 3a/Jady, BBIIBUTATh THIIOTE3Y
ec  peIIeHHWs, HaXOJWTh AapryMEHTBI  JUISA
JIOKA3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- QHAIM3UPOBATH IMOTYYCHHBIE B XOJIE PEIICHUS
3aJ]auu pe3yJbTaThl, KPUTHYECKH OIICHUBATh HMX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH H3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- yYMETh WHTETPHPOBATh 3HAHWS W3 Pa3HBIX
IIPEeIMETHBIX 00acTel;

- BBIIBWUTaTh HOBLIE  HIEH,
OpPUTHHAIILHBIC TTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTBH UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npearaTh

yFJIeKI/ICJIBIfI ra3, aMMHaK, raimcHas HU3BCCThb, HCramcHas HU3BCCTh, ITMTHCBAsA
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPAaBHCHUA XHMHUUYCCKUX peaKHHﬁ, O6’b$ICH$ITB X CMBICII;
MOJTBEPXKIaTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BEILIECTB
COOTBCTCTBYIOIIMMU SKCIICPUMCHTAMU W 3alIUCAMU ypaBHeHI/Iﬁ XUMHWYCCKUX
peaKIuii;

- YMCTb YCTaHaBJIMBATb HNPHUHANJIC)KHOCTbL H3YUCHHBIX HCOPraHMYCCKUX U
OpraHMYECKUX BEIIECTB K OMpPENICJICHHBIM KJaccaM U TpYIIaM COeIMHEHUH,
XapaKTCpHU30BaTb HUX COCTAB U BaXKHEHTIITHE CBOfICTBa; OIpCaAcCIATbL BHJbL
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKas, BOJOPOIHAs),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCUICCTB, KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNYCCKUC
peaxiuu;

- chopMUpOBaTh TPEACTABICHUS: O XHUMHYCCKOW  COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMMUU B TO3HAHUU SIBICHUM
IpUpoAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOU TPAMOTHOCTH, HEOOXOIUMOMN JJIsl PELICHUS MPAKTUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMeThb IPOBOJAUTH pacueThl MO XUMHUYECKUM (opMmynaM U YpaBHEHHSIM
XUMHUYECKUX  PEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IMPUHATUA pGIHGHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
WHTEpIpPETALNH
uH(pOopMaluu U
UH(OPMALIOHHBI
€ TEXHOJIOTHH

B o0s1acTHLIEHHOCTH HAYYHOI0 MO3HAHUS:

- c(OpMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKd M OOIIECTBEHHOH MPAKTHUKH,
OCHOBAHHOTO Ha Juanore KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpPIIIECHCTBOBAHUE
YUTATEIbCKON  KYJIbTYpPBI

SI3LIKOBOU "u
Kak CcpeacTBa

- yMeTb IUIaHUPOBaTh M  BBINOJHATH XUMUYECKHUH  DKCIEPUMEHT
(mpeBpallleHusT OpPraHUYECKUX BELIECTB IIPM HArpeBaHUHU, IIOIYYECHHE
ATHJIEHA U M3YyYEHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMU HA ajbJETHbI,
KpaxMall, YKCYCHYIO KHCJIOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuw,
[BETHBIE pPEaKIUH OEJIKOB; MPOBOAUTH pEaKIUd HOHHOro oOMeHa,
OTIpeNieNATh Cpelly BOJAHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cynbdat-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaud 1o TeMam "Meramnsl" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH OE€30MacHOCTH MpHU OOpalIeHUH C




JIUISL BBITOJTHEHUS
3a1a4

npoheccCuoHanbH
OU NIeITEeNbHOCTH

B3aUMOJICHCTBUSL MEXIYy JIOJbMH M TO3HAHUS
MUDA;
- OCO3HAaHME IIEHHOCTU HAy4YHOU JEATETbHOCTH,

TFOTOBHOCTb ~ OCYIIECTBJISITH ~ NPOEKTHYHO U
UCCIIEI0BATEIbCKYIO JESTEIIbHOCTD
UH/MBUYaJIHO U B TPYIIIIE;

OgiaieHHe YHHMBEPCAJBHBIMH  Y4YeOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIaJICTh HAaBBIKAMH MOJXYYCHHsS] HHPOpPMAIUH
N3 UCTOYHUKOB PA3HBIX TUIIOB, CaAMOCTOATCIbHO
OCYIIECTBIISITh MOUCK, aHAIN3, CUCTEMATHU3AIINIO
U MHTEPIPETAlri0 WHPOPMALUU PA3TUIHBIX
BUJIOB U (hOpM IpeIcTaBICHUS;

- CcO3JaBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HayeHUs uH(OpMaLUU M LENeBOU
ayJIUTOPUH, BBIOUpAs ONTUMAIBHYIO (opMy
MIPEICTABICHUS U BU3YAIU3alIlNH;

- OHOCHHUBATb JOOCTOBCPHOCTb, JICTUTHUMHOCTDH
uH(pOpMaIlK, €€ COOTBETCTBHUE TMPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpMaM;

- WCIOIIb30BaTh CPEACTBAa MH()OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B peIICHUN

KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX n
OpTraHHu3allMOHHBIX 3aaa4 C CO6J'IIO)I€HI/I€M
Tpe6OBaHI/II71 SpTOHOMUKH, TCXHHUKHU

0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
NpaBOBBIX W OTHYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacllO3HABaHMS U 3AILUTHI
uH(popMalnu, HTHPOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH,

BelIeCTBAMH U J1a00paTOPHBIM OOOPYJIOBAHHEM; MPEACTABISATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIepUMeHTa B (hopMe 3alKcH YPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIhTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoOi nH(MOpMaIuu, cetb IHTEpHET U ApyTHUE);

- BJAJETh OCHOBHBIMH METOJAAaMU HAy4YHOI'O I[IO3HAaHUS BELIECTB U

XUMHYECKUX  sIBJICHWA  (HAONMIOJeHWEe,  HW3MEpPEHHEe,  JIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (HOpMYyJIaM M YpaBHCHHSIM
XMMHUYECKHX  PEaKIUd C  KCIOJIb30BaHHEM  (DU3MUYECKUX  BEJIMYUH,

XapaKTEpU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKUE 3HAHUS AJIs NPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 04.
DddekTuBHO
B3aMMO/ICHICTBOBA
Th U paboOTaTh B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON W COLMaIbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMeCTHas 1eATeJIbHOCTD.

- TOHUMATh M WCIOJb30BATH MPEUMYILECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- NMPUHUMATH LIEJTM COBMECTHOM N1E€ATENHbHOCTH,
OpraHU30BBIBAaTh M KOOPAMHUPOBATH JICHCTBUS
[0 €€ JIOCTHKEHHIO: COCTABIIATE IJIaH JNECHCTBHH,
pacmpenensitb poJd €  Yy4eTOM  MHEHHUHU
YYaCTHUKOB 00CYXIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPAWHHPOBATh U BBHINONHATH pPaboOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIBHOTO "
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILECTBIIATh MO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYalUsIX, MPOSBISATH

TBOPYECTBO H BOOOpaKeHue, OBITE
MHUIIMATHBHBIM

OBaanenue YHHUBepPCAJIbHBIMU
PeryJisiTUBHBIMU €HCTBUSIMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- NpPUHUMATh MOTHUBBI W apTyMEHTHI JIPYTUX

JIOJIeH TIPU aHaNu3€e Pe3yIbTaTOB AESTEILHOCTH,
- MPU3HABATh CBOEC MPABO M MPABO JPYTUX JOICH
Ha OIINOKH;

- pa3BHUBATh CITIOCOOHOCTH TOHUMAThH MUD C
MO3UIUH JIPYTOr0 YeIIOBEKa;

- yMeThb IUIAHUPOBAaTh W  BBINOJHATH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KQU€CTBEHHBIC PEAKIMU Ha ajbICTH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeEHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS;  pelIaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHU C IMPABWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOpMeE 3aITUCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepexe
HUIO, IPUMECHSTH
3HaHUS 00
U3MCHCHUU
KJIUMaTa,
TIPUHITAITBI
OEPEIKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 001acTHAK0710TrHY€CKOr0 BOCIUTAHNS

- ¢(hOPMHUPOBAHHOCTD IKOJIOTHIECKON KYJIbTYPHI,
IMOHUMAaHHE BIIUSTHUS COIAILHO-
SKOHOMHUYECKMX IPOIIECCOB HAa  COCTOSIHUE
MPUPOAHON U COLMAJIBHOM Cpelbl, OCO3HAHUE
r100aJ6HOTO XapakTepa 9KOJIOTHYECKHX
npo0Jem;

- IUTAHUPOBAHME M OCYILECTBJICHUE ICHUCTBUI B
OKPY’KaloIlleW Cpelle Ha OCHOBE 3HAHUsS Leled
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIMPUATHE ACHUCTBUHM, MNPUHOCSIIHNX
BpEJ OKpYXkKarollen cpee;

- yYMEHHE TPOTHO3UPOBATH HEOIATONPHUATHBIE
9KOJIOTHYECKHE MMOCJICICTBHSA
NPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBpPALIATh
HX;

- pacuupeHue OITbITa
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIAACHUEC HABBIKAMHA y‘ie6H0-HCCHeHOBaTeJ’ILCKOﬁ,
HpOGKTHOf/'I )5 COI.IPIaJ'ILHOﬁ ACATCIBbHOCTHU,

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B TMO3HAHUU SIBJICHHUU
OpUpoabl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PELICHUS MPAKTUYECKUX
3aJ1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YyMeTh COOJII0/IaTh MPaBUJIA SKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEICHUS B
OBITY U TPYAOBOH AESTENLHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYKarolllell TPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JICHCTBHUS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MpEAEIbHON TONYCTUMON KOHIEHTPALHU




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM IMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

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

OcHoBHOe cojiep:KaHue 66
BT. 4..

TEOpeTUIEeCcKoe 00ydeHne 32
[PaKTUYECKUE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (CodepKaHue 6
MPUKJIAJTHOT0 MOYJIsA)

BT. U..

TEOPETHUECKOE 00yUueHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpomexyTounas arrecranusa(auddepeHupoBaHHbIN 3a4€T)




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Conep:xanue yueOHOro MaTepuaJia

HaumenoBanue Oo6bem dopmMupyembie
(ocHOBHOe M NPO(ecCHOHATIBLHO-0PUEHTHPOBAHHOE),
pa3iesioB U TeM N 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 Mojiellb CTpOeHUST aToma. CHMBOJIMYECKHH SI3BIK  XUMHU. XMUMHYECKHH 3JIEMEHT.
SJICMCHTOB OnekrporHas KoH(purypamus atoma. Kimaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-371€MEHTHI).
fipupoaa BasmeHTHbIC ~ 9JIEKTPOHBI.  BajeHTHOCTh.  DJEKTPOHHAs  MPUPOJAa  XUMHYECKOH  CBS3W. 2
XUMUHCCKON CBA3N |5 51ekTpOOTPULIATENILHOCTE. BBl XMMHYECKOH CBA3M (KOBaJE€HTHAs, MOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IpakTHYecKne 3aHATHS 2
IpakTuyeckoe 3ausitne 1 Pemenue 3aganuii Ha UCIIOIB30BaHUE XMMHUYECKOM CHMBOJIMKH M HA3BaHUIA
COEIMHEHHMI II0 HOMEHKJIATYPE MEXIYHAPOIHOIO CO3a TEOPETUUYECKOM M IPUKIAAHON XUMHU M
TPUBHAIBHBIX HAa3BaHWUM JUIS COCTABJIEHHUS XMMHUYECKUX (POPMYII JIBYXaTOMHBIX COEIMHEHHUH (OKCHIOB,
CyNIb(GUIO0B, THAPUIOB H T.I1.) M APYTUX HEOPraHUUECKUX COETUHEHHIN OTIAENbLHBIX KIIACCOB. 2
[IpakTHYecKre 3aJaHusl Ha YCTAHOBJIEHHE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB H
HEPHOJUYECKUM U3MEHEHUEM CBOMCTB XMMHMYECKUX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBHHU C
nosto)keHreM [1epruondecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 4 OK 01
Ilepronnyeckuii IpakTHYecKne 3aHATHS 4 OK 02
3aKOH 1 TabmIa IpakTuyeckoe 3ausitue 2 [lepruoauueckas cucteMa XuMuueckux snementos J[.1. Menzerneesa.
AWM. MenneneeBa  |pyspueckuii cMbici [Mepuoanyeckoro 3akona J[.M1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00Pa3yeMbIX MK MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHUH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepuoaudeckoii cucreMe. MEPOBO33pEHYECKOE U HAYIHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX 4

XUMHUYCCKUX 3JICMCHTOB.

Pemrenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX SaJIaHHfI Ha XapaKTEpHu3alnuo XUMUYCCKUX
3JIEMEHTOB «MeTallInuecKrue / HEMETATHYCCKUE CBOﬁCTBa, QJICKTPOOTPUHATCIIBHOCTD XUMHWYCCKUX
9JICMEHTOB B COOTBCTCTBHUU C UX JJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHUEM B H@pHOJIPI‘IGCKOfI CHUCTEMCE
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xumMudeckux 3yemMenToB .M. MengeneeBay

Pa3nen 2. XuMnuyecKue peakunu 10
Tema 2.1. Tunsl OcHoBHoOe coJepKkaHue 6 OK 01
XUMHYECKHX Teopernueckoe o0yueHue 2
peaKHI/Iﬁ KJ'IaCCI/I(bI/IKaI_II/I}I U THUIIBI XUMHYECKUX peaKuI/Iﬁ C y4aCTHEM HEOPTaHUYECKHUX BEIIECTB. CocraBienue

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

OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIEHUsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOIO

Oananca. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, IPOM3BOACTBEHHBIX MPOLIeccax U

KU3HEJESATEIbHOCTH OpPraHU3MOB

IIpakTH4yeckue 3aHATHS 4

IIpakTuyeckoe 3ansiTHe 3 KoinyecTBeHHbIE OTHOIICHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC

3aKOHbl B XMMHUHM U PACYETHl 110 YPaBHEHHUSIM XUMHUYECKHX peakuuil. Mojib Kak eIMHUIAa KOJUYeCTBa

BelecTBa. MossipHas macca. 3aKOHbI COXpPaHEHHUsI MacChl W SHEpruu. 3akoH ABoraapo. MomspHbIi 4

0o0peM razoB. OTHoOcuTeNbHAsl IJIOTHOCTh ra3oB. PacueTsl MO0 ypaBHEHMSIM XUMUYECKUX pEaKUui C

HCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIHMUECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DNEKTPONUTHYECKAs | TeopeTHueckoe ofyueHne 2 OK 04
Aucconmanus 1 Teopusi >IEKTPOIUTHYECKON auccormanyu. VIoHbl. DIeKTPOIMTHI, HEIEKTPOIUTHL. Peakiuu MOHHOro
MOHHBIH 0OMEH oOmena. CocraBiieHHe peakUUii MOHHOTO OOMEHa IMYyTEM COCTAaBJIEHUS HUX MOJHBIX M COKpAIEHHBIX 2

MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliUy. 3aJaHUs] Ha COCTABJIEHUE NOHHBIX PeaKIil

JlabopaTopHbIe 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunel XUMHUYECKUX PEAKIMMA.

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

XUMHYecKkHX peakuuil. [IpoBenenune peakiuii HOHHOro 0OMeHa, OTpeIeTIeHNue CPeibl BOJHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peakluit
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
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranuveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ATperaTHble COCTOSHUA BemecTBa. Kpuctammuyeckue u aMmopgHbie
BeIECTBA. THUIBI KPUCTAIUIMYECKHUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAsl, MOHHAsS, METAJNIMYECKast).
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALUTMIECKON PEIICTKH. 3aBUCHMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJAa XUMUYECKOMN CBSI3U U TUIA KPUCTAINIMYECKON PELIETKH.
[TpuyrHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRne 3aHATHSA

IIpakTnyeckoe 3ansaTue 4 HomeHkiiaTypa HEOpraHM4eCKUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3
UX XUMHUYECKOH (POPMYJIbI UM COCTABICHUE XUMUUECKOH (hOpMyYJIbl UCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE.

Pemienne npakTtuyeckux 3aJaHuil MO KiIacCU(UKALMU, HOMEHKJIAType M XUMHUYECKUM (opMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (YrapHbI Ta3, YIJICKHCIBIA ra3, aMMHaK, ramieHas
U3BECTh, HETAllICHAsl U3BECTh, IUTHEBAs COAA U JAPYTUX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XUMUYECKUX
BEILIECTB, ONPEENIATh IPUHAATIECKHOCTD K KIIaccy.

Hcrounnku xuMudeckoil nHpopmanuu (cpeictB MmaccoBoit HH(GopmManuu, cetb IHTepHeT u apyrue).
[Tonck nHpOpManNK IO HA3BaHUAM, HIICHTH(UKATOpAM, CTPYKTYPHBIM hopMynam

OK 02

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

Mertamnel. O6mue (usnueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl MOdy4yeHHs. 3HAUeHHE
METAJUIOB M HEMETAJUIOB B MPHUPOJE M JKU3HEAEATEIbHOCTH 4YeJoBeKa W opranuzMoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢Qusnueckue M XMMHUYECKHE CBOMCTBa HEMETalIoB. THUMHMYHBIE CBOWCTBA
HemeTayuioB [V— VII rpynn. Knaccudukanus u HoMeHkIaTypa coeuHeHN HemeTamuioB. KpyroBopotsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOTHBIX COSAMHEHUM,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3anaTue S CocTaBieHUE YpaBHEHUN XMMHUYECKHMX PEAKIMN C y4acTHEM IPOCTBIX U
CJIOKHBIX HEOPraHWYECKUX BEILECTB: METAUIOB U HEMETAIIOB; OKCHJIOB METAJLIOB, HEMETAIUIOB U
aM(pOTEepHBIX JJIEMEHTOB; HEOPraHMYECKHMX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX T'HUAPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

OK 01
OK 02
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Pemennie nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl HAa CBOMCTBA, COCTaB, MOJy4YeHHUE U
0e30MmacHOe HCIIOJIb30BAHWE BAXKHEUIIUX HEOPraHMYECKUX BELIECTB B OBITY U MPaKTHUECKOM
JESATEIIBHOCTH YEJI0BEKA

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHMICCKHX JlaGopaTopHnas 3ansitue Ne2 «MneHTuukans HEOPraHNIECKUX BEIIECTBY. OK 04
BCILECTB Pemenne sKCnepUMEHTANBHBIX 337a4 10 XUMUYECKMM CBOWCTBAM METAJJIOB M HEMETAIOB, IO

pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB. 2

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (PU3UKO-XMUMHUUYECKUX CBOMCTB,

XapaKTepHBIX KayeCTBEHHBIX peakuuii. KadecTBeHHBIE peakunu Ha cynbdar-, KapOOHAT- U XIJIOPU-

AQHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BelECTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccuduxanus, Teopernueckoe odyueHune 2
CTpOCHHUE 1 IlosiBneHue u pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. [Ipeamer oprannyeckon xumuu. Mecro u
HOMCHKJIaTypa 3HaU€HUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHHE KaK IOPSAJOK COEJUHEHMsSI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH.
BEILECTB OcHOBHBIE MOJOXEHUSI TEOPUU XUMHUYECKOTO CTPOEHHSI OopraHudeckux coeauHeHuid A.M. byrneposa.

VYTriepoaHblii CKEJET OpPraHMYeCKONM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOIO 9

CTpOEHUS MOJIEKyJ. MI3oMepusi U U30MepHI.

[Tonstue o QyHkuuoHanbHOM rpynme. Panukan. IlpuHnunsl  kimaccuukanmuy — OpraHUYECKUX

coenquHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUH.

[TonsiTue 00 a30TCOAEPKALIMX COSTUHEHUSIX, OMOIOTHYECKH aKTHBHBIX BEIIECTBAX (yIJIEBO/AX, )KUPAX,

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

IIpakTHyeckue 3aHATHSA 2

IIpakTnyeckoe 3anaTMe 6 HomeHknarypa OpraHMYeCKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HachllllEeHHbIE, HEHACHIIIEHHbIE M apOMaTHYECKHe YIIeBOJIOPOAbI, CIUPTHI, (EHOJBI, albIETUIbI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBleHUE TMOJHBIX U COKpAIEHHBIX CTPYKTYPHBIX (OpPMYI

OpraHMYECKUX BELIECTB OTJEIbHBIX KIACCOB, MCIONb3ysd HMX Ha3BaHUS 10 CUCTEMaTHYECKOH U 2

TPUBHAIBHON HOMEHKJIAType (STHIIEH, alleTUIIEeH, TIUIEepHH, (peHomn, popMaabaeru, yKCycHas KUCIOoTa,

runrH). PacueTsl mpocreiinieil popmysibl opraHMuecKON MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOI'O COCTaBa

(8 %)
Tema 4.2. CpoiictBa | OcHOBHOE€ coep:KaHue 14 OK 01
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OpraHN4YeCKHUX
COE€IUHEHUN

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COCOUHEHUI OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJacca; TOMOJIOTHYECKUHN psit U oOmasi popmyria; H30MEpHs;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOJTYUYCHHS):

— TpeleTbHbIE YIIIEBOAOPOAbl (aJIKaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U ObITY. CBOICTBAa MPUPOJHBIX YIIIEBOIOPOA0OB, HAXOXKICHHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempenesnbHble (AIKEHBb, aJKWHBI M aJKaJAUEHbI) M apoMaTHYecKue YriieBoAopoasl. ['openue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU ISl CBAPKU U PE3KU METAJIIIOB

— KHCIIOPOJICOAEPIKAIINE COSAMHEHUS (CITUPTH U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, albIeTU/IbI
U KETOHbI, JXMpBI, yrieBozbl). lIpakTuueckoe HPUMEHEHHME STWICHIJIMKOJS, TIIHUIEepUHa, (eHoa.
[Tpumenenue ¢dopmanpaeruaa, aneraibleruja, YKCYCHOM KHCIOThL. Mblla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

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

["'eHeTHUeCKas CBS3b MEX1Y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTHyeckue 3aHATHS

IIpakTnyeckoe 3ansaTHe 7 CBOWCTBA OPraHUYECKHX COETMHEHUN OT/AEIbHBIX KJIAcCOB (TpUBHAIBbHAS U
MEX1yHapo/AHass HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHHUs): MpeeibHbIE (aJIKaHbl U
IIUKJIOAJIKAaHbl), HENpe/eibHble (AIKeHbI, aJKUHBl U alKaJueHbl) M apOMaTHYECKHE YTIIEBOAOPOBI,
cnupThl U (heHosbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAETUABl U KETOHBI, AMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3a/JlaHus Ha COCTaBJICHHME YpPaBHEHUN XUMHYECKHMX peakUui c
y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

IIpakTuyeckoe 3ansitue 8 CocraBneHUe CXeM peakifii (B TOM YHCIE MO MPEATOKEHHBIM IeTOYKaM
MPEBPAICHH), XapaKTepU3YIOIMMUX XUMHUYECKHE CBOWMCTBA OPraHUYECKUX COCIUHEHUN OTICIHHBIX
KJIACCOB, CMOCOOBI WX TMONYYCHHS M Ha3BaHHE OPraHUYECKHX COCIWHEHUH 1O TPUBHAIBLHOW WU
MEXIYHAPOJAHOW CHCTEMATHYECKOW HOMEHKIIATYPE.

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

Jlaboparopnasi pabora

JlabopaTopnas 3ansitue Ne 3 «lIpeBpaiieHns opraHM4ecKuX BELIECTB IIPU HATPEBAHUM.
ITomy4yenue 3TUIEHa U N3y4YEHUE €ro CBOWCTB. MoaennpoBaHue MOJIEKY] U XUMUYECKUX MPEBpAICHUI
Ha IIPUMEPE dTaHa, YTUICHA, alleTUIICHA U JIP.

OK 02
OK 04
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Tema 4.3. OcHOBHOE coiep:KaHHe OK 01
Unentnduranms Teopernueckoe odyueHue OK 02
OpTaHIICCKHuX buooprannueckue coenuHenus. I[lpumeHenne u Ouosoruueckas poiib yriaeBonoB. OxucieHue OK 04
BEILCCTB, X VIJI€BOJOB — MCTOYHHMK SHEPrUU JKUBBIX OpraHu3moB. OOIacTH MNPUMEHEHHS aMUHOKHCIIOT.
SHATCHHC 1 [IpeBpamenust OenkOB NHIM B oOpraHu3Me. buonornyeckune ¢yHkuuun OenkoB. buomormueckue
IpUMCHCHNC B dbyHK1MM )xupoB. Posib oprannueckoil XuMuu B pelieHuH npo0seM NUuiieBoi 6€30nacHOCTH
ObITOBOIH 1 . | Ponp opranmdeckoil XMMHHM B peIICHHMH MNpPOOJIEeM HHEPreTHUECKOW Oe30MacHOCTH, B Pa3BUTHH
TPOM3BOJICTBCHHOM MEAMIIMHBI, CO3JaHUH HOBBIX MaTEPHUaOB, HOBBIX HCTOYHUKOB PHEPIUU (aJbTEPHATUBHBIE UCTOYHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3EHCTBUS HA KUBbIE OPTaHU3Mbl OPIraHMUECKUX BEIIECTB OT/EIbHBIX KJIacCOB
Hesopexa (YyrneBomopobl, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANBJACTUIBI U Jp.), CMBICI

II0Ka3aTessl IPeAebHO TOMYCTUMON KOHIEHTPAluU

JlaGopaTopHble 3aHATHSA

Jladoparopuasi 3ansitue Ned “VneHTudukanus opraHn4eCKUX COCTMHCHUH OTIACIBHBIX KJIACCOB”™

WnenTudukanmsi opraHuiuecKuX COSAMHEHUN OTIENBHBIX KIacCcoB (Ha MpUMeEpe ajbJerHI0B, Kpaxmala,

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

KaueCTBEHHbIX  peakuumil.  Jlemarypauusa  Oenka npu  HarpeBaHuu.  LIBeTHble — peakuuu

0enkoB.BO3HUKHOBEHHE aHATUTUYECKOTO CHUTHAla C TOYKH 3pPEHUS XUMHUYECKUX IMPOLIECCOB IPHU

IPOTEKaHWU KaueCTBEHHOW peaklrH, MO3BOJIAIOIEH ACHTUPUIMPOBATh NPEI0KEHHbIE OPTraHUYECKHE

BEIIECTBA
Paznea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX pPeaKIui
Tema 5.1 Cxkopocts | OcHOBHOE coaep:kaHue OK 01
XAMUIHCCKIX TeopeTuueckoe o6y4enue OK 02
DCAKIUH. CkopocTh peaklMH, €€ 3aBUCUMOCTb OT pa3jMuYHbIX (AKTOPOB: MPHUPOJbI PEATUPYIOLUIUNX BEIIECTB,
XMMHHECKOe KOHIEHTPALlUM PEarupyroliux BEIIECTB, TEMIIEPaTypbl M IUIOMAAM PEAKIUOHHON IOBEPXHOCTH.
paBHOBECHE

TemoBbie 3¢ (HEKTH XUMUYECKUX peakUuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OO6paruMocTh peakiuii. XUMHUYECKOe DPAaBHOBECHE M €ro CMEUIeHHWE I0J JEHCTBHEM pa3IMYHbIX
(dakTOpoB (KOHLIEHTPALIUS PEareHTOB WM MPOJYKTOB PEaKIMH, AaBJI€HUE, TEMIIEpAaTypa) sl CO3qaHus
ONTUMAJIBHBIX YCIOBUN NPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jlelllatense

[MpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansitue 9 PemieHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHanMu3 (HaKTOPOB,
BIUAIOIMIMX HAa U3MEHEHHE CKOPOCTM XMMHUYECKOM peakiuu, B T.4. C IO3ULUUH IKOJIOTMYECKU
11€JI€CO00Pa3HOro MOBEIEHUS B OBITY U TPYIOBOM AESITENLHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYKAKOIEH TPUPOJTHON CPEJIBIL.
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PemieHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illarense mist
HAXOXJ/ICHUS HAIpaBIICHUS CMEIIEHUS pPABHOBECHS XHMHUYECKON peakuud U aHanu3 (HaKTopoB,
BJIMAIOINUX HA CMCIICHNC XMMUYCCKOT'O PABHOBCCH A

Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHOe coaepkaHue OK 01
Hownstre o Teopernyeckoe o0yueHune OK 02
pacTeopax PacTBopeHne Kak (M3MKO-XMMHYECKMH mpomecc. PactBopbl. CrnocoObl NPUTOTOBIEHHS PacTBOPOB. OK 07
PactBopuMocTh. MaccoBasg [0l pacTBOPEHHOro BemectBa. CMbICH IIOKa3aTels MpeebHO
JOIMYCTUMOM KOHIIEHTPALMK U €r0 HCHOIb30BAHKE B OLIEHKE KOJIOTUYECKON 6€30I1acHOCTH.
[IpaBuiia SKOIOTMYECKH LIEIeCOOOPa3HOro IOBEICHHS B OBITY M TPYAOBOH JEATENLHOCTH B LEIAX
COXPaHEHHs CBOETrO 310POBbA M OKPYKAIOLIEH IIPUPOJHOM Cpelbl; ONaCHOCTh BO3JAEHCTBHS HA KUBBIC
OPraHU3MBI OIIPE/ICJIEHHBIX BELIECTB.
PellieHne NpakTUKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3a[JaHUii Ha PACTBOPHI, UCIOJb3yeMbIe B OBLITOBON 1
IPOM3BOICTBEHHOMN JIEATENLHOCTH YeJI0BEKA
Tema 6.2. OCHOBHOe CO/IepKaHHe OK 01
Hccnenosanue JlaGopaTopHbIe 3aHATHSI OK 02
CBOUCTB PaCTBOPOB | JagopaTopnas 3ansTHe Ne 5 «[IpUroToBIeHHE PACTBOPOBY. OK 04
[IpUroToBIEHHE PACTBOPOB 3aJaHHON (MAacCOBOM, %) KOHIEHTPALMH (C IPAKTHKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMH) U ONPE/IENIEHUE CPEIbI BOAHBIX PACTBOPOB.
Pelenue 3a1a4 Ha IPUIOTOBJIEHHE PACTBOPOB
IpodeccHonanLHO-OPHEHTHPOBAHHOE COleP/KaAHNe (CoAep:KaHue NPHKJIATHOT0 MOIYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM 1€ATEIHLHOCTH YeJ0BeKa OK 01
Tema 7.1 Xumus B OcHOBHOE coJep:KkaHue OK 02
OBITY U
y . |Teopernueckoe o0y4yeHue OK 04
IIPOU3BOJICTBEHHOU v > = OK 07
eATENLHOCTH Hogeiimue T0CTIKEHNS XUMUYECKOH HAYKH U XMMHUYECKOH TeXHONOTHU. Pollb XUMHUK B 0OecriedeHun
qeroBeKa SKOJIOTUYECKOH, SHEPreTHYeCKOl U MUIEeBOl 6e3011acHOCTH, Pa3BUTHU MeIULMHLL. IIpaBuia moucka u

aHaJIM3a XUMHUYECKOW HWHGOpMaluu M3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHass U ydeOHO-Hay4dHas
JUTEpaTypa, CpeICTBa MaccoBOi nHpopmanyu, cetb MHTEpHET)

[MpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansitue 10 Ilomck W aHanmM3 KEHCOB O NPUMEHEHUWM XHMHMYECKUX BEIIECTB U
TEXHOJIOTUH C y4yeroM Oyaymedl mnpodeccuOHaNbHONW JEesITeIbHOCTH 10 TeMaM: BaKHEHIme
CTPOUTEIIbHBIE MATEPUAIIbl, KOHCTPYKIIMOHHBIE MaTEPHUAIIbI, KPACKH, CTEKJIO0, KEpaMHKa, MaTepHaIbl JUIs
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JJIEKTPOHUKH, HAHOMaTepHalbl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKU SHEPrHMM, OPraHUYeCKUe U
MHUHEepaJIbHbIEe YJOOpEHUs, IeKapCTBEHHbIE BELIECTBA, ObITOBAs XUMHUSL.

IIpakTnyeckoe 3anaTue 11 3ammra:IIpencraBnenne pe3ynbTaToB pelIeHUS KeHWCOB 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

CCTCCTBCHHO- HAYUYHbIX TUCHHUIIINH, OCHAIICHHOI'O ¢ COOTBCTCTBUU C IIPUTTIOKCHHUCM 7
OOIL.

3.2. UudopmanuonHoe odecrnedyeHue 00y4eHuUs

Jnst  peanmzaruu mporpaMMbl - OMOMMOTeYHBIA  (GOHA  00pa30BaTEILHOM
OpraHu3alMK JIOJDKEH WMETh TeYaTHBIC W/WIU DJIEKTPOHHBIE 00pa30BaTEeIbHBIC M
WHPOPMAIIMOHHBIE  PECYPChl,  PEKOMEHIOBaHHBIE  JJII  HWCIIOJB30BaHHUS 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. Pyasurtuc, ©. 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 yUeOHAasl IUTEepaTypa

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 u3xa., ucnp. u nomn. — Mocksa : M3garensctBo FOpaiit, 2024. —
290 c. — (O6meobpazoBatenbublii 1uki). — ISBN 978-5-534-16098-7. — Tekcr :
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. Amapres, A. 1. O6mas xumusi. COOpHHK 3aJaHUN C TIPUMEPAMH PEIeHUH !
ydueOHOoe mocolue ajisi cpeHero npodeccuonanbHoro odbpasosanus / A. . AnapHes,
JI. 1. Apornna. — 2-¢ wusm., uchnp. m jaomn. — Mocksa : M3nmarensctBo IOpaiit,
2024. — 127 c. — (IIpodeccuonansHoe obOpa3zoBanue). — 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.

[Nabpuensn, WM. I'. Octpoymon, C. A. CmankoB. — 5-¢ u3a., crep. — Mocksa :
[IpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcT :
MeKTpoHHBIN //  Jlamb @  amekTpoHHO-OMOnmmoreunas  cuctema. —  URL:

https://e.lanbook.com/book/335039

5. I'abpuensu, O. C. Xumus: 11-i1 kimacc: 6a30Bbii ypoBeHb : yueOHuk / O. C.
INabpuensn, WU. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3d., crep. — Mocksa :
[Ipoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — TekcT :
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ANEKTPOHHBIN //  JlaHb :  SJeKTpoHHO-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/335036
6. MapteiHoBa, T.B. Xumus: y4eOHUK UM TPaKTUKYM JUIS  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. — (IIpodeccuonanshoe
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

KoHTposibu oOlleHKa pacKpbIBAIOTCS 4Yepe3 AUCHUIUIMHAPHBIE pPE3yJbTaThl,
YCBOCHHBIE 3HAHUSI U MPUOOPETEHHBIE OOYYaAIOIIUMKCS YMEHUS, HAlpaBIICHHbIE Ha
dbopmupoBaHre 00MUX U MPOGHECCUOHATBHBIX KOMIETEHIUH.

Oomasi/npodeccuoHaabLHAasH
KOMIETEHIUS

Pasznen/Tema

Tun oueHoYHbIX MEePONPUATHH

OK 01.

Br16upath ciocoOsbI
pelieHus 3a1a4
npodecCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM 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, I1-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHUE;

- caMocToATeNbHas paboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHUE;

- muddepeHIIPOBAHHBIN 3a4eT

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHaJIN3a U
UHTEPIIPETAIAN
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-o0/c

P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMocToATeNbHas paboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaTopHOE 3aHATHUE;

- T GpepeHIIMPOBAHHBIN 3a4eT

npodecCHOHATbHON

JIeITEeIILHOCTH

OK 04. P 2, Temsr 2.2, I1-0/c - YCTHBIH OIpOC;
D deKkTuBHO P 3, Temsr 3.3 - TECTUPOBAHHE;

B3aUMOJICUCTBOBATE 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;

- n1abopaTopHOE 3aHATHE;

- muddepeHIIpOBaHHBIN 3a4eT

OK 07

CopneiicTBOBaTh COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPHEKTUBHO
JIECTBOBATE B
Ype3BbIYANHBIX CUTYaIUIX

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

- YCTHBIH OIIpPOC;

- TECTUPOBAHUE;

- caMocToATeNbHas paboTa;

- IPAKTUYECKOE 3AHATHUE;

- n1abopaTopHOE 3aHATHE;

- mudepeHIIMPOBaHHBIN 3a4eT

[IK 3.1. IImanupoBaTe u
OpraHU30BBIBATH PAOOTY MO
TPaHCIOPTHO-
JIOTUCTHYECKOMY
o0cyXUBaHUIO B cdepe
IPY30BBIX IIEPEBO30K

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 OIIPOC;

- TECTUPOBAHHUE;

- caMmocTosITebHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- TabopaTOpPHOE 3aHATHUE;

- ¢ depeHIIPOBaHHBIN 3a4eT
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