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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEEHOM
JANCHUIIJIIMHBI «XUMUS»

1.1. MecTO0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOIi mnpodeccuoHaIbLHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob61eoOpa3oBaTeNibHasl TUCHUIUIMHA « XUMUSD» SBIAETCS 0053aTEIbHON YaCThIO
o01reo0pa3zoBaTenbHOTO UKIA oOpa3zoBaTenbHoM mporpammbl CI1O B cOOTBETCTBUU €
®I'OC mno cneunampHocTH 11.02.06 TexHuueckass 3KcIUTyaTalusi TPAHCHOPTHOTO
PaAMO3JIEKTPOHHOTO 000pyI0BaHUs (110 BUJAM TPAHCIIOPTA).

1.2.1. Ilesb 001me00pa3oBaTeIbHOM AN CHUATIIHHBI
enp aucumauHbl «XUMHUS»: CPOPMHUPOBATH y OOYUYAIONIUXCS 3HAHUS U
yMEHUsT B 00JacTH sI3bIKa, HABBIKM MX MPUMEHEHUS B IMPAKTUYECKOU

npoheCCUOHATIBHON JIEATEIIbHOCTH.

1.2.2. Ilnanupyemble  pe3yJIbTATHI OCBOCHUA 001eo0pa3oBaTeIbHOIM
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHEe NUCUUILIMHA UMeeT npu (hopmupoBanuu U pa3Butuu OK u
[IK: OK 01, OK 02, OK 04, OK 07, I[IK 1.7



Koa u IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIJIHHBI
HAMMEHOBaHUe
(popmupyembix Oo0mue JucuuniMHapHbIe
KOMIIeTeHIHi
OK 01. B yacTu Tpy/10BOro BOCIIUTAHUS: - BJAJETh CHUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpas BKIJIOYAET:

Bri6upaTh ciocoOb!
peleHus 3a1a4
poheCCUOHANTBHOMN
JIeSITEITbHOCTH
MPUMEHUTEITHLHO K
pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K Tpyay,
MacTepcTBa, TPYI0TH00HE;

- TOTOBHOCTbH K aKTHUBHOH ACATCIIbHOCTHU
TEXHOJIOTUYECKON M COIMAJIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIBHOCTD;

- MHTEPEC K Pa3IMYHBIM cdepaM mpodecCHOHaATHHON
NeSITeIbHOCTH,

Ognaoenue YHUGEPCAIbHBIMU
NO3HABAMENIbHBIMU OCUCMGUAMU:
a) 0a30BBIC JIOTHYCCKHE JCHCTBUS:
- CaMOCTOSITEIILHO dbopmynupoBaTh u
aKTyaJIM3upoOBaTh NPOOJIEeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBCHHBIﬁ IIpHU3HAK MU
OCHOBaHUs i1 CpaBHEHHS, KilaccupUKaluu U
00001eHMS,

- OmpedensaTh IeNu JeATeIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,
- BBIABJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SIBIICHUSAX;

- BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh, OLIEHUBATH
COOTBCTCTBUEC PE3YJILTATOB LCJIAM, OLICHUBATbL PUCKHU
MOCIIEACTBHUM JIEATEINHHOCTH;

- pa3BUBATh KPEATUBHOC MBIIUJICHUC TIPpU PCIICHUN
YKU3HEHHBIX TIPo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIAJCTh HABBIKAMU Y4E€OHO-HCCIEIOBATENILCKONU U

OCO3HAaHUE 1T CHHOCTHU

yueoOHbIMU

3aJaBaTb

OCHOBOIIOJIATalOIIME  MOHATUA  (XUMUYECKUI
3JIEKTPOHHAas 000JI04Ka aToMa, S-, p-,
d-37eKTpoHHBIE OpOMTAIM aTOMOB, HMOH, MOJICKYJa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIIEHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIPHAsE Macca, MOJIIPHBIM OOBEM, YIJIEPOJIHBIM CKEJNeT,
GyHKUMOHANbHAS ~ TpyNNa,  pajuKal,  HM30MepUs,  H30MEpHl,
TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOJA- H
a30TcoJiepKalllue COEJUHEHUs, OMOJIOrMYeCKH AaKTHUBHBIC BELIECTBA
(YyraeBogpl, KHUPBI, OCIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS, KPUCTAJUINYECKAsl PEIIeTKa, TUIIbI
XUMHUYECKUX peakuuil (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-U
HHJIOTEPMHUUYECKHE, PEaKLIUU HOHHOIO 0OMEHA), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT AMCCOLUAINS, OKHCIUTEINb,
BOCCTAHOBUTENb, CKOPOCTb XMMHMYECKOM pPEaKIHMH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOCHHUS
opraHuyeckux BemecTs A.M. bytiiepoBa, TeOpus 3JIEKTPOIUTHIECKON
quccoumanuu, mnepuoandeckuii 3akoH .M. MeHnneneeBa, 3akoH
COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XMMHH,
(GakToNIOrMYecKUe CBEJECHHUS O CBOICTBaX, COCTaBe, IOJYYEHHH U
0e30macHOM  HCIMOJIb30BAaHUM  B@KHEHIIMX  HEOPraHWYEeCKHX U
OpraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKON J1eATeIbHOCTH
4eJI0BEKa;

- YMETb BBISABIATh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b M3yUEHHBIX
MOHATUM, NPUMEHATH COOTBETCTBYIOIIME IIOHATHUS IPU ONHUCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB U UX
IIPEBpPALCHUM; BBIABIATH B3aMMOCBA3b XUMHYECKMX 3HAHUI C
MNOHATUSIMM M TPEJICTaBICHUSIMH JPYTUX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

3JIEMEHT,  aToM,




NPOCKTHON NIeATEILHOCTH, HABBIKAMU Da3peIICHUS
npo0Jem;

- BBIBJISATH TNPUYUHHO-CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATh 3a/la4y, BbIJBUI'aTb THUIIOTC3Y €C
peIIeHHsI, HAXOUTh apIyYMEHTHI JIJIsl I0OKa3aTeIbCTBA
CBOMX YTBEpXKACHMH, 3aJaBaTb [apaMmeTpbl U
KPUTEPHH PEUICHUS;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOJ€ PCHICHUA
3aJjauyd  pe3ysbTaThl, KPUTHYECKH OILCHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHCHHE B
HOBBIX YCJIOBUSIX;

- YMCTb INICPCHOCUTL 3HAHUS B IMO3HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- yMETh HWHTErPUpPOBaTH 3HAHUS W3 Pa3HBIX
MIPEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJeu, npeaiaraTh

OpPUT'MHAJIbHBIE ITOJXO0/Ibl U PELLECHUS;
- CIIOCOOHOCTh UX UCIOJIb30BaHUs B I03HABATEIbHON
Y COLIMAJIIBHON ITPAKTUKE

- YMETb HCIIOJIb30BATh HAMMEHOBAaHUS XUMHYECKHX COCIMHEHUHI
MEKIYHApOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOM XUMUHA U
TPUBHMAJbHBIE HA3BaHUS BAXXHEHWIIMX BeLIECTB (3TUJIECH, aleTHJIEH,
rnuieput, Qenon, ¢GopManbIeTHA, YKCYCHas KHUCIOTa, TIIUIHH,
yrapHblii Ta3, YTJIEKUACIbINA Ta3, aMMUAK, TallleHasi U3BECTh, HEraleHas
U3BECTh, TMHUThEBas COJa M JPYI'HX), COCTaBIATH (HOPMYJIBI
HEOPraHWYECKUX U OPraHMYECKHX BELIECTB, YPAaBHEHUS XMMHYECKHX
peakuui, OOBSACHATH MX CMBICH; IOATBEPAKAATH XapaKTEpHBIE
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLUIMMH YKCIEPUMEHTAMU
Y 3aIMCSIMU YPAaBHEHUM XUMHUYECKUX PEaKIINA;

- YMETb yCTaHABIMBAaTh IPUHAIIE)KHOCTh U3YUYEHHBIX HEOPraHUYECKUX
U OpPraHWYEeCKHX BEUIECTB K OINPEICICHHBIM KJaccaM M TIpyniam
COCIMHEHUH, XapaKTEpHU30BaThb MX COCTaB M BaXHEHILNE CBOMCTBA;
ONpeAeNsaTh BHUIbl XUMHUYECKUX CBs3eM (KOBaJeHTHAas, WOHHAasi,
METaJUINYeCcKas, BOAOPOJAHAs), THUIBl KPUCTAUIMYECKHX PELIETOK
BELIECTB; KJIacCU(PUIIMPOBATh XUMUYECKHE PEaKLIUU;

- chopMHUpOBaTh MpPEICTABICHHUS: O XHMHYECKOH COCTaBIsIOIIEH
€CTECTBEHHOHAy4YHOM KapTHHBI MHpPA, POJM XHMHM B II03HAHUHU
SBIICHUA TPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS H KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHONW TI'PaMOTHOCTH, HEOOXOAMMOM [yis
pellleHusT NPAaKTHUYECKUX 3aJad U IKOJOTHYECKH OOOCHOBaHHOIO
OTHOLLEHHUS K CBOEMY 3I0POBBIO U IIPUPOJHOM CPELE;

- yYMeThb HpPOBOAMUTH pacyeTbl MO XUMHYECKMM QopmyiaaM U
YPaBHEHMSIM XUMMUYECKMX PEAKIMH C HUCIOIb30BaHUEM (PU3MUECKUX
BEJINYMH, XAPAKTEPU3YIOIMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HopMallbHbIE YCIOBHUsI) Ta30B, KOJMYECTBA BEILIECTBA;
HCIIOJIB30BAaTh CUCTEMHBIE XWMHYECKHE 3HAHUSA U1 IPUHATUSA
pElICHUN B KOHKPETHBIX JKM3HEHHBIX CUTyalUsX, CBS3aHHBIX C
BEIIECTBAMM M X TPUMEHEHUEM

OK 02.
Wcnonn3oBath
COBpPEMEHHbIE
CpeJ/ICTBa MONCKA,
a”aju3a u

B 00.1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HayKM M  OOLIECTBEHHOW MPAKTUKH,

- YMCTHb IUIAaHUPOBATh U BBIIIOJHATH XUMHYCSCKHI OKCIICPUMCHT
(HpeBpaH.[eHI/IH OpTraHU4YCCKUX BCUICCTB IMpPU HAIpCBAHUU, ITOJIYUCHUC
OTWJICHA W H3YUCHHUE €TI0 CBOI\/’ICTB, Kau€CTBCHHBIC pC€aKOWM Ha
AIBACTUABI, KpaxMall, YKCYCHYIO KHCJIOTY, ACHATypalusd OCIIKOB npu




UHTEPIPETaluU
nH)OpPMAITIH 1
UH(POPMAITMOHHBIC
TEXHOJIOTHH JJIs1
BBITTOJTHEHHUS 3129
podeCCHOHATEHOM
JIESATEIIbHOCTH

OCHOBAHHOT'O Ha Jiasnore KYJBTYp,
CIIOCOOCTBYIOILIIETO OCO3HAHHWIO CBOErO0 MeECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpPUICHCTBOBAHHME S3bIKOBOW M YHUTATEIILCKOU
KyJIbTYpbl KaK CpEICTBA B3aWMOJICHCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HaHHWE UEHHOCTHM HAYYHOU JeATEIbHOCTH,

TFOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh WHAMBUIYATbHO
U B TPYIIIIE;

Osnaoenue YHUGEPCAIbHBIMU yueoHvIMU

NO3HABAMENILHBIMU OCUICIGUAMU:

B) paboTa ¢ uHpopMaIuei:

- BJANETh HABBIKAMH TOJNy4YeHHUS HH(OpManuu w3
UCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYIICCTBIISITh TMOUCK, aHAIW3, CUCTEMATH3AIMI0 W
UHTEpIpETAN0 HHOOPMAIIMKA Pa3IMYHBIX BUJIOB U
dbop™m mpeacTaBIeHuUs;

- CO3/1aBaTh TEKCThI B pasIUYHBIX (opmarax ¢
y4eTOM Ha3HaueHus uHpoOpManMu U  LeJIeBOU

ayIUTOpUM,  BBIOMpas ~ ONTUMalbHYIO  (opmy
IIPEJICTaBICHNS U BU3yaIU3aluy;
- OLEHUBaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uH(pOpMallUK, €€ COOTBETCTBHE
MOPaTbHO-ITHYECCKHM HOPMaM;

- HCMOJb30BaTh CpPEICTBA HH(DPOPMAIMOHHBIX U
KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOFI/II\/II B peIIICHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpTaHU3AIMOHHBIX 3a1a4 c cOOJTI0IEHHEM
TpeOOBaHUN JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI,  pecypcocOepexeHusi, MpaBOBBIX U
TUYECKUX  HOPM, HOpPM  WH(OPMAIIMOHHOU
0€30I1aCHOCTH;

MpaBOBBIM U1

HarpeBaHuM, IBETHbIC PEaKIUU OENIKOB; MPOBOJUTH PEaKLUU MOHHOTO
oOMeHa, ompeneNsaTh Cpeay BOAHBIX pPACTBOPOB, KadeCTBCHHBIC
peakuuu Ha cyiabdar-, xkapOOHAT- M XJIOPUA-aHUOHBI, HAa KaTHUOH
aMMOHWUSI; pelIaTh KCIIEPUMEHTaIbHbIC 3a7aun 1Mo TeMaM "Meramib"
u "Hemeramipl") B COOTBETCTBUHU C TIPABUIIAMH TEXHUKU 0€301MaCHOCTH
npu OOpalleHUuN C BeIIeCTBAMH M J1a00paTOPHBIM OO0OPYIOBAHUEM;
MPEJICTaBIATh Pe3yAbTaThl XMMHYECKOTO SKCIIepUMEHTa B (dopme
3alUCH YpPaBHEHUN COOTBETCTBYIOIIUX PEAKIUA H (POPMYyITHUPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATH XUMHUYECKYI0 MH(MOPMAIUIO, TTOIYIaeMyl0 U3
pa3HbIX UCTOYHUKOB (CpeicTB MaccoBoil nHpopmanuu, cetb HTEepHET
" Jpyrue);

- BIIaZITh OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS BEIIECTB U

XUMUYECKUX SIBJICHUH (HaONMOJeHHe, W3MEpeHHe, HKCIEPUMEHT,
MO/JICJIUPOBAHUE);
- yMeTh TPOBOJUTH pacyeThl IO XHUMHUYECKUM GopMynaM |

YpaBHEHUSM XHMUYECKUX PEAKLHUH C HMCIOIb30BaHHEM (UIUIECKUX
BCJIMYHMH, XapPaKTCPUIYIONIUX BEIICCTBA C KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHUS) I'a30B, KOJUYECTBA BEIIECTBA;
UCMOJb30BaTh CUCTEMHBbIE XHMMYECKHE 3HaHWUA [UId TNPUHATHA
pCHIeHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTyalUsaX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




- BJaJAeTh HAaBBIKAMHM DPACHO3HABAaHMUS M 3alUTHI
uHpopMmanuy, HHGOPMAIMOHHOH  0e30macHOCTH
JUYHOCTH,

OK 04.

Db dexTuBHO
B3aUMOJIEHCTBOBATH
1 paboTaTh B
KOJUIEKTUBE U
KOMaH/1ie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOATEIbHOCTU
U CaMOOTPE/IEIICHUIO;

-OBJIaJICHHE HABBIKAMU Y4eOHO-HCCIIEeI0BATEIbCKOH,
MIPOEKTHOM U COIMANILHOM e TEIbHOCTH;
Osnaodenue YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCIICIBUAMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TOHMMaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- TpPUHUMATh LEIH COBMECTHOH JAeSITeTbHOCTH,
OpPraHU30BBIBATH U KOOPJUHUPOBATH JIEHCTBUS 110 €€
JOCTHMIKEHHUIO:  COCTaBNSATh  IUIaH  JEHCTBHIA,
pacopenenarTb pojid ¢ y4eTOM MHEHHMH y4aCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPIAMHUPOBATH M BHIMOIHATH paObOTy B YCIOBHAX
peasbHOro, BUPTYAJbHOIO U KOMOMHHMPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYHIECTBJIATb  ITO3UTUBHOE  CTPATETMYECKOE
MOBE/IEHUE B pA3IMYHBIX CHUTYyallUsiX, MPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
Osnadenue yHUBEPCATbHLIMU  PECYAMUCHBIMU
delicmeuamu:

T) IpUHSTHE ceOs U IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX IOJeH
IIPU aHAJIM3€E PE3yNbTAaTOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U IMPaBO APYTUX JIOACH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU
JPYTOro 4eJ0BeKa;

- YMEThb IIJJaHUPOBaThb U BBIIOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpalleHuss OPraHUYEeCKUX BEIIECTB IPU HArpeBaHUU, HOJIY4YEHUE
TWJIEHA U MW3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIC pEaKUUU Ha
allbJIETU/IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OeJKOB Ipu
HarpeBaHWH, IBETHBIC PEaKIUU OEJIKOB; MPOBOIUTH PEAKIIMA MOHHOTO
oOMeHa, omnpenensTb Cpeldy BOJHBIX PAacTBOPOB, KauyeCTBEHHBIE
peaknuu Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha KATHOH
aMMOHMSI; pellaTh 3KCIIepUMEHTalIbHbIE 3a7auu 1o TeMaMm "Metaibr"
u "Hemerasuibl") B COOTBETCTBUHM C NPAaBUIAMH TEXHUKU 0€30I1aCHOCTU
npu oOpallleHMM ¢ BELIeCTBaMU U J1a0OpaTOpHBIM 000pPYIOBaHHEM;
NPEJCTABIATh PE3YNbTAaThl XUMHUYECKOTO OJKCIIEpHMEHTa B (opme
3allUCH YpaBHEHHH COOTBETCTBYIOILIMX peakiuil U (opMyIHpOBaThH
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB




OK 07. B 06.1acTH 3K0J10rH4€CKOT0 BOCITUTAHMS S - copmHupoBaTh NPEICTABICHUS: O XUMHUYECKOHW COCTaBISIOLICH
CopneiicTBOBaTh - chOPMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU XHMHH B TIO3HAHHUU
COXPaHEHHUIO MOHMMAHHUE BIIUAHUA COLHUAIbHO-D)KOHOMUYECKHUX | SBJICHUNH MPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
OKpY>Karoleu MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLMATBHON | TUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW IS
Cpenbl, Cpelpl,  OCO3HAaHUE  TJ00AJIbHOIO  XapakTepa | pelIeHHs NPAKTHUYECKHUX 3aJad U IKOJIOTUYECKH OOOCHOBaHHOIO
pecypcocOepexer | 3KOJIOrMYECKHX MpolieM; OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEAE;
U0, IPUMEHSATH - IUIAaHMPOBAHHE U OCYLIECTBICHHE JACUCTBUNA B |- yMeThb COONIOAATh TpaBHJAa SKOJIOTHMYECKH IIeJIeCO00pa3HOro
3HaHUS 00 OKpYXKalolled cpele Ha OCHOBE 3HAHUS LeNed | IOBEJACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IIENSX COXPAHEHUS
U3MEHEHUU YCTOHYHMBOTO Pa3BUTHS YEJIOBEUECTBA; CBOETO 3/0pPOBbsI U OKpPY)KAIOIIEH NPUPOIHON Cpelbl; YYUTHIBATh
KIIUMaTa, AKTUBHOE HENPUATHC JCHCTBHUH, MPUHOCSIIAX BPEI | OMACHOCTh BO3IACHCTBHS HA JKUBBIE OPTraHU3MBI  OIPEICICHHBIX
MPUHIIUIIBI OKpYXKarolliei cpene; BEIIECTB, IMOHUMAs CMBICH T[IOKa3aTels MpeNelbHON JOMyCTUMOM
OepeKITMBOTO - yYMEHHE TIPOTHO3HPOBATH  HEOJIATONPHUSATHBIC | KOHIICHTPAIIUN
MIPOU3BO/JICTBA, 9KOJIOTHYECKHE TOCHEACTBUS MPEeANPUHUMAEMbIX
3P PEeKTHBHO JeICTBUH, IPeIOTBpALLATh UX;
NeiCTBOBATH B - pacIIMpeHue OmbITa ACSITEIbHOCTH SKOJIOTUYECKOU
Ype3BBIYANHBIX HAIPABIICHHOCTH;
CUTYaIUsAX - OBJIaJICHHE HaBbIKAMU y4eOHO-HCCIIEI0BATENbCKOM,

MIPOEKTHOM M COLIMAJIbHOM NEATEIbHOCTH;
[K 1.7 B yacTu TPpy/10BOro BOCIUTAHUS: - BIIQJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHMS BEIECTB U
OcymiecTBiATh - TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH | XUMUYECKUX SIBIICHHH (HAOIroOJeHWe, W3MEpeHHe, JKCIIEPHUMEHT,
perJaMeHTHOe MacTepcTBa, TpyI0Ito0ue; MOJIEJTMPOBAHUE);

o0cimy>)KuBaHUE U
3aMEeHY PaCcXOJHBIX
MaTepHraoB
nepugepuitHoro,
CETEeBOTO H
CEpBEPHOTO
000opyI0BaHUS
UH(POKOMMYHUKA-
IIUOHHBIX CUCTEM

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHHUIO U
camM000pa30BaHUIO HAa MIPOTSKEHUH BCEH JKU3HU;

Ognaoenue YHUBEPCAIbHBIMU yueonvimu
NnO3HABAMENILHBIMU OCICIGUAMU
a) 6a30BBIC TOTUYECKHUE ICUCTBUS:
OTpeAeNnsaTh  LeTd  JACSITeNbHOCTH,  3a/1aBaTh

napaMeTpsl U KPUTSPUHU UX JOCTHKCHHS,
Osnadenue yHUBEPCANbHLIMU  Pe2Y/IAMUBHBIMU
oelicmeusamu:

0) CaMOKOHTPOJIb:
JaBaTh  OICHKY
KOPPEKTUBBI B

BHOCHUTH
OLCHMBATH

HOBBIM CUTyallusiIM,
JACATCIIBHOCTD,

-COCTaBJIATh YpPaBHCHHA XHMHUUYCCKUX PpCaKIUHU HOHHOI'O obMeHa C
Y4aCTUuEM HEOPTaHUYCCKUX BCIICCTB

- KJ'IaCCI/I(l)I/HII/II)OBaTB HCOPraHM4YCCKUEC U OPraHUYCCKHUEC BCHICCTBA B
COOTBCTCTBUH C UX CTPOCHUCM

-OICHHUBATHh IOCICACTBUA OBITOBOM n HpOHSBOI[CTBGHHOfI
ACATCIIBHOCTHU 4YCJIOBCKA C HO3I/IHHI>'I 9KOJIOTHYECKOM 0€30IaCHOCTH




COOTBETCTBUEC PE3YJIIbTATOB LECIIAM;
YMCTb OLICHUBATh pUCKHU u CBOCBPCMCHHO
IIPUHHUMATh PECIICHUSA 110 UX CHUXXCHUIO,
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O0beM TUCHUILINHBI H BBl y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.U.

OcHoBHOe cojiep:KaHue 66
BT. 4.

TEOpeTUIeCcKoe 00ydeHne 32
[PAKTUYECKHE 3aHITUS (B T. Y. KOHTPOJIbHBIE PAOOTHI) 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NPHUKJIATHOT0 MOTYJISA)

BT. 4.:

TEOpeTU4eCcKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xxyTouHasi aTTecTanus
(1 depeHnupoBaHHbIN 324€T)
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2.2 TemaTu4eCcKHUii MJIAH U COJIEPKAHNE JTUCHUILTUHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/iesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb 4acoB KOMITETEeHIHH
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHUS BelleCcTBa 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atTomoB | Teopernuyeckoe o0ydeHHe 2
XUMHIICCKHX CoBpemenHass Mojelb CTpoeHuss aroMa. CHMBOJIMYCCKHUM S3BIK XUMHH. XHUMHYCCKHH DIIEMEHT.
SJICMCHTOB 1 OnekrporHas KoHpurypamus atoma. Kinaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-31eMeHTHI).
fipupoaa BaseHTHBIC ~ 9JIEKTPOHBI.  BajeHTHOCTh.  DJEKTPOHHAs ~ MPUPOJAa  XUMHYECKOH  CBSI3W. 2
XUMUHCCKON CBA3M |5 51ekTpOOTPULIATENILHOCTh.  BHIABI XMMHMYECKOH CBA3M (KOBAaJEHTHAs, MOHHAs, MeTaUIMYecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IpakTHyecKue 3aHATHS 2
IIpakTuyeckoe 3anusitue 1 Pemenne 3aiannii Ha UCTIOIB30BAaHUE XUMUYECKONH CUMBOJIMKY M Ha3BaHUU
COCIMHEHHI 110 HOMEHKJIATYpE MEXKIYHApPOJHOIO CO03a TEOPETHYECKOW W NPHUKIAJHON XUMHH H
TPUBHAIBHBIX HAa3BaHWUM [UIS COCTABICHUSI XMMHUYECKUX (POPMYJT JIBYXaTOMHBIX COCTHMHEHUI (OKCHIOB,
CyNb(GUIO0B, THAPHIOB | T.I1.) M APYTUX HEOPTraHUYECKUX COCTUHEHHUI OTIEIbHBIX KIIACCOB. 2
[pakTHYecKre 3aJaHusl Ha YCTAHOBJICHHUE CBSA3M MEXIY CTPOSHHEM aTOMOB XMMHUYECKUX 3JIEMCHTOB H
HEePUOIMYSCKUM HU3MEHEHHEM CBOWCTB XMMHYECKHX 3JEMEHTOB M MX COCAWHCHHUI B COOTBETCTBUH C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 4 OK 01
Ileproanueckuii IIpakTHyeckue 3aHATHSA 4 OK 02
3aKOH ¥ TaOnuIa IpakTuyeckoe 3ausaTue 2 [leproanueckas cucreMa XuMHIecKux semeHToB J[. 1. Meneneesa.
AN Menneneesa | @yuspueckuii embicn [eproaudeckoro 3akona J|.1. MeHnencesa. 3aK0HOMEPHOCTH H3MEHEHHS CBONCTB
XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH HIPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBHU C
TIOJIO)KEHUEM XHMHYECKOTO dieMenTa B [leprnoandeckoit cucreme. MEPOBO33pEHYECKOE U HAYTHOE
3Hauenue [lepnonnueckoro 3akona /.M. Menneneesa. IIpornossr JI.1. Menneneesa. OTKpbITHE HOBBIX 4

XUMHUYCCKUX DJICMCHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIJaHUN HA XapaKTepU3aLUI0 XUMUUYECKHUX
271eMEHTOB «MeTaTnyecKkre / HeMeTaUTMYeCKUE CBOMCTBA, DJIEKTPOOTPUIIATEIBHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MIEPUOANYECKON cUCTEME
xumudeckux ayemenToB .M. MeneneeBay
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Paznen 2. XuMu4ecKkue peakiuumu

10

Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMHUYECKUX Teopernueckoe o0yuenue 2 K 1.7
peakui Knaccugukarus 1 THIIBI XUMHUECKUX PEAKIU C yUacTHEM HeopraHuueckux BemiecTB. CocTaBiieHue

YpaBHEHM peakluii COeANHEHMs], PA3JI0KEHHs], 3aMellleHHs], 0OOMEeHa, B T.4. peaKIUi TOpeHus,

OKHCIICHUS-BOCCTAaHOBJICHHUS.

VYpaBHEeHMsI OKUCIIEHUs-BOcCTaHOBIIeHUs. CTeneHb OKucieHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHBIC PEAKIIUU B IIPUPOJIE, IPOU3BOICTBEHHBIX IIpoLieccax U

KHU3HENICATEIIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHSA 4

IIpakTnyeckoe 3ansiTue3 KonnuecTBEHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI

B XMMHH U PacyeThl M0 YPABHEHUSIM XUMHUYECKUX peakiuii. Moib Kak eIuHHIIa KOJMYECTBA BEIIECTBA.

MossipHast Macca. 3aKOHBI COXpaHEHHs Macchl M 3HEPruM. 3akoH ABoraJapo. MousipHblil 00beM Ta3oB. 4

OTHOCHUTENBHAS MJIOTHOCTH Ta30B. PacueTsl 10 ypaBHEHHSIM XUMHUYECKUX PEAKIMU C MCIOIb30BaHUEM

Macchbl, 00beMa (HOpMasIbHbIE YCJIOBHSI) I'a30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPOIUTUIECKAs | TeopeTHuecKkoe 06ydeHHe 2 OK 04
AACCOTMaNus 1 Teopust IEKTPOTUTHYECKON JrcCOnUan. MOHBI. DIEKTPOIUTHI, HEXIEKTPOIUTHI. Peakiuy HOHHOIO IK 1.7
MOHHbIH 0OMEH obmena. CocraBiieHHe peaknuii MOHHOTO OOMEHa IYTEM COCTAaBJICHUS WX TOJHBIX M COKpAIIEHHBIX 2

MOHHBIX yYpaBHeHHH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusi Ha COCTaBJIEHUE HOHHBIX Peaklnit

JlabopaTropHble 3aHATHUS 2

JlabopaTopnas 3ansitue Nel “Tunbl XUMHUYECKUX PEAKIHiL’”.

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXcs BEIIECTB) U MPU3HAKOB 9

XUMHUYECKHX peakuuil. [IpoBenenune peakuuiit HOHHOTO 0OOMEHa, OIPEEIIEHNE CPEIbl BOJHBIX

pacTBOPOB. 3aJlaHNs HA COCTAaBJIEHNE HOHHBIX peakLuil
Paznen 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccndpuxanus, Teopernueckoe o0yyeHune 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cocTosiHUA BenlecTBa. Kpucrannmnyeckue u aMmopdHbie
BCIICCTBA. Tumsr KPpUCTAJUINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIApHasi, MOHHAasd, MeTaJIJII/I‘ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEeHIeTKU. 3aBUCUMOCTD
XUMHYECKON aKTUBHOCTH BCIICCTB OT BUAA XHUMHUYECKOH CBSA3U U THIIA KpI/ICTaHJIH‘{eCKOI;'I PCLICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTnyeckoe 3ansaTue 4 HomeHkiiaTypa HEOpraHM4eCKUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3
UX XUMUYECKOH (OPMYJIbI MM COCTABIEHUE XUMHUECKOH (hOpMyJIbl UCXOJI U3 Ha3BaHMs BELECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM 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
BEIIECTB, OTMPEACIATH MPHHAICKHOCTD K KIIaccy.

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

OK 02
IIK 1.7

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

Mertamnel. O6mue (usnueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl MOdy4yeHHs. 3HAUeHHE
METAJUIOB M HEMETAJUIOB B MPHUPOJEC M JKU3HEAEATEIIbHOCTHM 4eJOBeKa W opraHu3MoB. 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 JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJieii u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTHyeckne 3aHATHA

OK 01
OK 02
IIK 1.7
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IIpakTnyeckoe 3anaTue 5 CocTaBieHUE YPABHEHHI XMMHYECKHUX PEAKIHUN C Y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETaJUIOB; OKCHUJIOB METAJJIOB, HEMETaNIOB U
aM(bOTepHBIX 3JICMCHTOB; HCOPraHWUYCCKUX KHCJIOT, OCHOBaHUU U aM(l)OTeprIX THAPOKCHUOOB;

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. 2

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJYYECHHE U

0e30IacHOE HCHOJIb30BAHUE BAXKHEHWIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M NPAKTHYECKOM

JIeATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHH4eCKuX Jla6oparopuasn 3ausTue Ne2 «/aeHTH(hHKALNSA HEOPraHUYECKHUX BEIIECTBY. OK 04
BCIICCTB Pemienue sKcriepuMEHTaNbHBIX 3a/ad [0 XWMHYECKHMM CBOWCTBAM METAUIOB M HEMETAJIOB, IO

Pacro3HABAHMIO U NTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJUIOB. 2

WnenTudukanysi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAaHHEM HX (PH3MKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KayecTBEHHbIX peakuuii. KadecTBeHHBbIE peakuuu Ha cyibdar-, KapOOHAT- U XJIOPUA-

AQHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaceupukanus, Teoperuueckoe obyuenue 2 K 1.7
CTpOCHHME 1 [losiBneHne M pa3BUTHE OPTaHUYECKONW XUMUU Kak Hayku. [Ipenmer oprannyeckoi xumMun. Mecto u
HOMEHKJIaTypa 3HAUYEHUE OPTraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHMMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
BELIECTB OcCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OpraHudeckux coeauHeHnid A.M. byrneposa.

VriepoaHslii CKEIET OpPraHWYeCKOW MOJEKYNbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO 9

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI.

[TonsstTue o ¢yHknuoHanbHOM rpynne. Pagukan. IlpuHnunel KiaccMpUKaMyd — OpraHUYECKHUX

coequHeHUN. MexayHapoaHas HOMEHKJIATypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEANHEHUH.

[TonsiTre 00 a30TcoAepKALUX COETMHEHUSAX, OMOIOIMUECKH aKTUBHBIX BellecTBax (yrieBojax, )KMpax,

OenKax U Jp.), BBICOKOMOJICKYJISIPHBIX CO€IMHEHMSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA 2

IIpakTuyeckoe 3anaTMe 6 HomeHkiaTypa OpPraHMYECKMX COCIMHEHHHA OTHENBbHBIX KIIACCOB

(HachIlICHHbIe, HEHACHIIIEHHBIE M apOMAaTUYECKUE YIJIEBOJOPOJbI, CIUPTHL, (EHONbI, allbICTHbI, 2

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (POpMYI
OpPraHMYECKHUX BELIECTB OTJEIbHBIX KJIACCOB, MCHOJb3Ysl MX HA3BaHUA 10 CHCTEMATHYECKOH U
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TPUBHAIBHON HOMEHKIIaType (3TUJIeH, alleTUiIeH, TIulepuH, heHol, popmanpaerus], yKkCcycHasi KHCIoTa,
rmnuH). PacueTsl mpocreiiiieit popmysibl OpraHUUecKON MOJIEKYIIbI, HCXO/ U3 3JIEMEHTHOI'O COCTaBa

(B %0)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:kaHue

14

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOMCTBA OpPraHMYECKUX COCIUHEHUI OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJaccu(pUKauy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTMYECKHHA psia U o0mmas Gpopmyia; nzomepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYECHHUS):

— TpelesbHbIE YIIIEBOAOPOAbl (aJIKaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIIa B MMPOMBIIUICHHOCTH U ObITY. CBOHCTBA MPUPOIHBIX YIJICBOIOPOIOB, HAXOXKICHHUE B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempeneibHble (AJKEHBI, aJKWHBI M QJIKaJWEHbl) U apoOMaTUYECKue YriaeBoaopoiasl. ['openwue
alleTUJICHA KaK HCTOYHUK BBICOKOTEMITEPATYPHOTO TJIAMEHU ISl CBAPKHU U PE3KU METAJIJIOB

— KUCJIOPOJCOJEpIKAIINE COeTUHEHHS (CIUPTHI U (EHOIIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, allbJETUIbI
U KETOHBI, XHUPHI, yrIeBoasl). [IpakTHyeckoe TPUMEHEHHE OJTHUJICHTIIMKOJA, TIUIepuHa, (eHona.
[Ipumenenue Qopmanpaeruaa, amneTanbleruaa, YKCYCHOM KHCIOThL. Mplla Kak COJIM  BBICHIMX
KapOOHOBBIX KHUCJIOT. MOIOIIME CBOMCTBA MbLIa

— a30TCOJepKallKe COeTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€JIKK). BhICOKOMOJIEKYISIpHBIE COEAMHEHUS
(cunTeTHyeckMe W OMOJIOTMYECKU-AaKTUBHbIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anyst STHIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTnyecKas CBSI3b MEXAY KJaCCaMHM OPraHU4YECKUX COEIMHEHUIN

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3ansitue 7 CBONCTBA OPraHUYECKUX COCTUHEHHUM OTIENbHBIX KJIACCOB (TpUBHAIbHAS U
MEXyHapo/AHas HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CLIOCOOBI MOTYUEHUs): MpeesbHble (AJIKaHbl U
LUKJIOAJIKaHbl), HEIpe/ebHble (AIKEHbl, aJKWHBl M AJKaJWEHbl) U apOMaTHYECKHUE YIIJIEBOJOPOJBI,
cUpThl U (heHoIbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, albAETHIbl U KETOHbI, aMUHBI 1 aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3a/JlaHus Ha COCTaBJICHHE YpPaBHEHUN XUMHUYECKHUX peakUui C
y4acTHUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUS

IIpakTnyeckoe 3ansitue 8 CocraBineHne cxeM peakuuil (B TOM YHCIE MO MPESIOKEHHBIM IeMoYKam
MPEBpalleHN), XapaKTepU3YIOIMIUX XUMHYECKHE CBOWCTBA OpPraHMYECKHX COEAMHEHUN OTAEIbHBIX
KJIACCOB, CMOCOOBI MX TOJIyY€HHs M Ha3BaHUE OPraHWYECKUX COEAMHEHHH IO TPUBHMAIBHON WM
MEXIYHAPOJAHOW CHCTEMATHYECKOW HOMEHKIIATYPE.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHX

OK 01
OK 02
OK 04
IIK 1.7
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COEIUHEHUHN OTAENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGoparopnas 3ansaTue Ne 3“I[peBpanieHusi OpraHU4E€CKUX BEILIECTB IIPU HarpeBaHUM'".
ITonmy4yenue 3TUIeHA U U3y4YEHUE €ro CBOMCTB. MozaennpoBaHue MOJIEKY U XMMUYECKUX MIPEBpaLlCHUI
Ha IpUMEpPE dTaHa, ITUICHA, alleTUIICHA U JIP.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Wnenrndukarus Teopernueckoe o0yueHue OK 02
OpTaHIICCKUX buooprannueckue coenuHenus. I[lpumeHenne u Ouosoruueckas poJib yriaeBonoB. OxuciaeHue OK 04
BCILICCTB, HX YIJIEBOAOB — HWCTOYHMK OHHEPIUU JKUBBIX oOpraHuzMoB. OOjacTé NpPUMEHEHHs aMHHOKHUCIIOT.
SHATCHHC 1 [TpeBpamenust OenkoB NHUILKM B opraHusMme. buonormueckue @yHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B (byHKLUY XUpoB. Posib oprannyeckoil XuMHUM B pelIeHnd Npo0sieM NHUILEeBOH 6e3011aCHOCTH
ObITOBOI M . | Ponp opranuueckoii XuMuUM B peHIEHUM IpOOJIEM 3HEPreTUYECKO Oe30macHOCTH, B Pa3BUTUU
TPOHMSBOACTBEHHON | o yiHbI, CO3MaHMH HOBBIX MaTepHaioB, HOBbIX UCTOYHUKOB 3HEPruM (aJIbTepHATUBHbIE UCTOYHUKU
ACATCIILHOCTH sHeprum). OnacHOCTh BO3JECHCTBUS HA JKUBbIE OPTaHU3Mbl OPraHMUECKUX BEIIECTB OT/IEIbHBIX KJIacCOB
HesoBeka (YyriaeBoJopozpbl, CIUPThI, (DEHOJbI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, albAETHIbl U Jp.), CMBICI
[I0Ka3aTessl NPeAebHO TOMYCTUMON KOHIEHTPAluU
JlaGopaTopHble 3aHATHSA
JlaGopatopHas 3ansitue Ne4 “VneHTudukanns opraHMuecKuX COSTUHEHNH OTAEIbHBIX KJIacCcoB”
Nnentuduxanus opraHnueckuX COECIUHEHUH OTIENbHBIX KJIAcCOB (Ha MpUMEpe ajbAETUA0B, KpaxMmana,
YKCYCHOW KHCJIOTBI, OEJIKOB U T.I1.) C UCTIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KaueCcTBEHHbIX peakuui. [leHarypauus Oenka npu HarpeBaHuW. L[BeTHble peakiuu OENKOB.
BO3HUKHOBEHNE aHAIMTUYECKOTO CUTHAJA C TOYKHM 3PEHUS XMMUYECKHX IPOLECCOB MPHU MPOTEKAHUU
KayeCTBEHHOW peaKIliH, MO3BOJISIIOIIEH HACHTU(DUIIMPOBATh MTPEII0KEHHBIE OpraHMYECKHEe BEllecTBa
P 5 Kunernveckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX
ACT S peaxkiuii
Tema 5.1 CkopocTts | OCHOBHOE coepKaHne OK 01
XUMHYECKUX OK 02

Teopernueckoe o0yueHue
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PeaKIHid. CKOpOCTh peakLuH, €€ 3aBHUCHUMOCTb OT Pa3IMuYHbIX (AKTOPOB: NMPHPOJbl pPEarupyrolluX BeEIECTB,
XuUMUYECKOe KOHIIGHTPAallMM pEearupyrolux BeILECTB, TEMIIEpPAaTypbl M IJIOLIAJM PEAKIMOHHON IOBEPXHOCTH.
paBHOBeCHE TennoBbie 3¢ (GeKTh XUMUYECKUX peakIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. 5
OOparuMocTh peakiuil. XMMHYECKOE pPAaBHOBECHE M €ro CMELIEHHWE I0J JEHCTBUEM pa3IMYHbIX
(bakTOpOB (KOHIEHTpALMs PEeareHTOB MM MPOJYKTOB PEAaKIMH, TaBICHUE, TEMIIepaTypa) Uil CO3JaHHs
ONTUMAJILHBIX YCJIOBHH NpOTeKaHUs XUMU4eckux npoueccoB. [Ipunuun Jle Ilarense
IIpakTnyeckue 3aHATHS 2
IIpakTnyeckoe 3ansaTHe 9 PemeHue NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUK Ha aHAINU3 (PAKTOPOB,
BIMSIOIMX HAa HU3MEHEHHE CKOPOCTH XHMHYECKOM peakuuu, B T.4. C MO3ULHUH HKOJOTMUYECKH
11e51eco00pa3HOro MoBeIeHUs B OBITY U TPYAOBOM JEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBbHS
Y OKPY’KaloIlel MPUPOIHON CpeJibl. 2
Pemienne npakTMKO-OPMEHTHPOBAHHBIX 3aldaHUM Ha npumeHeHue npuHuuna Jle-Illarense st
HAXOXKJCHUs HAalpaBJIEHUs] CMEIIEHUS paBHOBECHs XUMMUYECKOW peakuuu U aHaiu3 (PakTopos,
BJIMSFOIIIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS
Paspeu 6. PacrTBoOpnI
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenue 2 OK 02
pacTeopax PacTBopeHne Kak (GU3MKO-XMMHYECKUM mporecc. PactBopbl. CrocoGbl IPUTOTOBIEHHS PACTBOPOB. OK 07
PactBopumocts. MaccoBast 1onii  pacTBOpeHHOro BemiecTBa. CMbICH TOKazaTels MpPeaesIbHO MK 1.7
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE YKOJIOTUIECKON 0€30MacHOCTH.
[TpaBuia 5KOJIOTMYECKH LIE1eCO00pa3HOro IMOBEIEHUS B OBITY M TPYJOBOH JAEATENBHOCTH B IIEINAX 9
COXpPaHEHHsI CBOETO 37I0POBbSI U OKPYKAIOUIEH NMPHPOIHON CPEbl; ONACHOCTh BO3JCHCTBUS HA KHUBHIC
OpraHU3MbI ONPE/IETICHHBIX BEILECTB.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUi Ha PACTBOPHI, HCIIOJIb3yeMble B OBITOBON U
POM3BOJICTBEHHOM JIETEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Hccnenopanme JlabopaTopHbIe 3aHATHS 2 OK 02
CBOHCTB PacTBOPOB JlaGoparopnas 3ansatue Ne 5 «I[IpurotoBieHre pacTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aaHHOM (MaccoBOW, %) KOHIEHTpaIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 9 MK 1.7

BOIIPOCAMHM ) U ONPENIETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3aay Ha IPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COAEPKaAHME (COAePKAHNE MPUKJIIATHOTO MOTYJIs1)

18




Paznen 7. Xumusi B ObITY U MPOU3BOJICTBEHHO /IeITETbHOCTH YeJI0BEKa 6 OK 01
Tema 7.1 Xumus B |OcHoBHOe coaep:kanue 6 OK 02
ObiTy 1 . | Teopernueckoe o0yyeHue OK 04
MPOU3BOACTBEHHOU — - - OK 07
NeATeNbHOCTH Hogeitmme I[OSTI/I)KCHI/HI XI/IMI/I‘-ICVCKOI/I HayKI/IvI/I XAMHYECKON TEXHOJIOrNH. POJIb XUMUK B 00eCIIEUYEHU N K 1.7
JeIoBEKa OKOJIOTMYECKON, SHEPIr€TUYCCKOU U IMUIICBOU 6630HaCHOCTI/I, Pa3sBUTHU MCIHUIIUHBI. HpaBHna IIOUCKa " ) :

aHAJIM3a XUMUYECKOW WHQPOpMAIMU W3 PA3IUYHBIX HMCTOYHUKOB (Hay4yHass M Yy4eOHO-HaydHas

JUTEpaTypa, CpeacTBa MaccoBor nHpopmaluu, cetb IHTepHET)

IIpakTHYeckune 3aHATHSA 4

IIpakTnyeckoe 3ansitue 10 [lomck u aHaiM3 KEWCOB O NPUMEHEHMM XMMHMYECKHUX BEUIECTB U

TEXHOJIOTUH C YUeTOM 6yzlymel71 HpO(i)CCCHOHaHbHOfI ACATCIIBHOCTH II0 TEMaM: BaKHEHIIINE

CTPOUTCJIbHBIC MAaTCPpUalibl, KOHCTPYKIMOHHBIC MaTCPUaAJIbl, KpaCKH, CTCKJIO, KEpaMHKa, MaTCpHUAJIbl IJIA

OJICKTPOHUKH, HaHOMATCPHaAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHW OHCPIrUHU, OPraHHYCCKHUC U 4

MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHbBIE BEIIECTBA, OBITOBAST XUMUSI.

IIpakTuyeckoe 3ansitue 11 3amura: [IpeacraBnenue pe3ynbTaToB pelIeHUs! KeiicoB B (opme MUHH-

JIOKJIaJia C Mpe3eHTaAlNEN

IIpomexyTouHasi aTTecTanus Mo AMCUUILINHE (U PepeHIMPOBAHHBIH 324eT) -

Bcero 72
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3. YcaoBust peaju3anuu nporpaMmmsl 001eo0pa3oBaTeIbHON JUCHUTITIMHBI

3.1. MaTepua/iIbHO-TeXHHYECKOE 0O0ecnevyeHue

JUis  peanm3anyii  TPOTpamMMbl  YI€OHOW JUCHUIUIHHBI TPETyCMOTPEHBI  CIICTYIOIINe
CHelHalIbHbIC TOMEIICHHUS:

- Ka0HMHET OC30IAaCHOCTHU KHM3HCACATCILHOCTH, OCHAIICHHBIM B COOTBETCTBHMM C II. 6.1.2.1
oOpaszoBarenbHOW TporpamMmbl 1o  crenuanbHOCTH  11.02.06 TexHudYeckass 3KCIUTyaTarus
TPAHCIIOPTHOTO PATUOIICKTPOHHOTO 000pyA0BaHwMsI (IO BHIaM TPAHCIIOPTA);

- IOMEIIEHUE JJIS1 CAMOCTOSITENIbHOIM paboThl — OMOIMOTEKA, YUTATBHBIN 321, OCHAILIEHHBIN B
coorBercTBUM ¢ 1. 6.1.2.2 oOpa3oBatensHOH mporpammbl 1o cnenuanbHocTH  11.02.06
TexHuueckasi SKCIUTyaTalys TPaHCHOPTHOTO PAaTUO3JIEKTPOHHOrO 000pyaoBaHus (1O BHIIAM
TPAHCIIOPTA).

3.2. UnopmannonHoe odecnevenne peajusanum NporpaMmbl

Jns  peanu3anuy  TporpaMMbl  OMOMMOTEdHBIH (oHA 00pa3oBaTENbHOW OpraHU3aluu
YKOMIUIEKTOBAH MEYaTHBIMU U (WJIM) 3JIEKTPOHHBIMM 00pa30BaTeNbHBIMU U HMH(POPMALMOHHBIMU
pecypcamMu, peKOMEHI0BaHHBIMH U HCTIOJIB30BAHUS B 00pa30BaTEIBHOM MPOLIECCE.

3.2.1. OcHOBHBIE 3JIeKTPOHHbIE U3TAHUS

1. Tabpuensn, O. C. Xumus: 10-i kimacc: 6a30Bbiid ypoBens : yueOnuk / O. C. ['abpuensn, .
I'. Octpoymos, C. A. CrnagkoB. — 5-e u3l., crep. — Mocksa : [Ipocsemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcrt: »51ekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmuoreuynas cucrtema. — URL: https://e.lanbook.com/book/335039 (mara oOpaieHus:
27.09.2023). — Pexxum roctyma: Jyisi aBTOPHU3. MOJIb30BATEIICH.

2. Tabpuensn, O. C. Xumus: 11-i knacc: 6a30BbIif ypoBens : yueOnuk / O. C. ['abpuensn, 1.
I'. Octpoymos, C. A. CnagkoB. — 5-e u3j., ctep. — Mocksa : [IpocBenienue, 2023. — 127
c. — ISBN 978-5-09-103623-7. — Tekcr : 37eKTpoHHbII // JlaHb : 93JEKTPOHHO-
oubmmoteuynas cucrema. — URL: https://e.lanbook.com/book/335036 (nmata obOpaiieHus:
27.09.2023). — PesxuM 0CTyNA: U aBTOPH3. TIOJIb30BATEINEH.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. Epoxun, 0. M. Xumus s npodeccuil 1 crienqualbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
Hay4HOTO TIpoduiiel : yueOHUK IS CTY. YUpexkaeHuu cpena. mpod. oopazosanus / 0. M.
Epoxun, U. b. KoBanesa. - 8-¢ uzn., crep. - M. : U3narensckuit nentp "Axagemus", 2021. -
496 c. - ISBN 978-5-4468-7897-0. — TekcT : HEMOCPEICTBEHHBIM.

2. Huxonwsckuii, A. b. Xumus : yueOHUK M MPAKTHUKYM I CPETHETO MPOQPECCHOHATBHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u31., iepepad. u jon. — MockBa
: U3marensctBo HOpaiit, 2023. — 507 c¢. — (IIpodeccuonanpaoe obpazoBanue). — ISBN
978-5-534-01209-5. — Tekct : anekrpoHHbd // OOpa3oBarenbHas 1iardhopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/513537 (nmata obOpamenus: 15.12.2023). — Pexum
JOCTYTIA: JIUISl aBTOPH3. TIOJTH30BaTEIICH.

3. Aspeesa, I'. JI. Xumus : cnpaBounoe nocodbue / I'. JI. ABneeBa. — Mocksa : YMI] XK/IT,
2022. — 184 ¢. — Texkcr : anekrponnsit / YMI XKAT : smekrponHas OubiamoTeka. —
URL : http://umczdt.ru/books/1303/261970/. — Pexum goctyma : JUIsl aBTOPHS3.
MOJIb30BaTENEH.
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4. KOHTpOJIb M OLIeHKA Pe3y1bTATOB 0CBOEHHs 00111e00pa30BaTeJIbHOM

AUCIHUILINHBI

KoHTpoib W oOmEeHKa pacKpbIBaIOTCA 4Yepe3 IUCHUIUIMHAPHBIE PE3yNbTaThl,
YCBOCHHBIE 3HAHUS M MPUOOpPETEHHBIE CTYJACHTAMH YMEHHUS, HaIpaBJiCHHbIC Ha
dbopmupoBaHre 00MKX U MPOoheCCHOHATBHBIX KOMITETEHIIUN.

Oo6mas/npogeccuonanbuast
KOMIeTEeHIIUs

Pa3znen/Tema

Tun oueHOYHbIX MePONPUSITHIT

OK 01. Beibupats crioco0bt
peuIeHus 3a1a4

P1, Temsr 1.1, 1.2
P2, Tems1 2.1, 2.2

- IUCbMEHHBIN OI1pOC;
- TECTUPOBAHUE;

npodeccuoHalbHOM P 3, Temnr 3.1,3.2,3.3 - IPAKTUYECKOE 3aHATHUE;
JeATeIbHOCTU P4 Temb14.1,4.2,4.3 - 1abopaTopHOE 3aHSATHUE;
IPUMEHHATENBHO K paznuygnbiM | P 5, Temsr 5.1 - nudepeHITMpPOBaHHBIN 3a4eT
KOHTEKCTaM P 6, Temsr 6.1, 62

P7,Tema7.1
OK 02. Ucnonb30BaTh P1, Tema 1.2 - MUCbMEHHBIN OMpPOC;

COBpPCMCHHBIC CPEACTBA
IIOMCKa, aHaJIn3a u

P 3, Temsr 3.1, 3.2,3.3
P4, Temr1 4.2, 4.3

- TECTUPOBAHUE;
- IPAKTUYECKOE 3aHATHE;

uHTepnperanuu nHpopmanuu | P 5, Tema 5.1 - 1abOpaTOPHOE 3AHSITHE;
U HH(POPMALMOHHbIE P 6, Temr1 6.1, 6.2 - nudepeHITMPOBaHHBIN 3a4eT
TEXHOJOTUHU IJIs1 BHIITOJTHEHUS P7,Tema7.1
3aa4 npodeccnoHaIbHON
JeATeILHOCTH
OK 04. D¢ddexruBHO P2, Tema 2.2 - IMCBbMEHHBIN OIPOC;
B3aUMOJIEHCTBOBATh U P 3, Tema 3.3 - TECTUPOBAHUE;
paboTaTh B KOJUICKTUBE U P4, Temr14.2,4.3 - IIPAKTHYECKOE 3aHATHUE;
KOMaHJIe P 6, Tema 6.1 - 1abOPaTOPHOE 3aHSATHE;

P 7, Tema 7.1 - T PepeHIIMPOBAHHBIN 3a4eT
OK 07. CopneiictBoBath P 6, Tema 6.1 - MUCHMEHHBIH OIPOC;
COXPaHEHHUIO OKpYKarouen P 7, Tema 7.1 - TECTUPOBAHHE;

Cpelbl, pecypcocOepesKeHHIO,
MIPUMEHATH 3HAHUS 00
M3MEHEHUH KIIUMaTa,
NPUHLMIIEI OEPEKITMBOTO
MPOU3BOACTBA, YPPEKTHBHO
JIECTBOBATh B UPE3BbIYANTHBIX
CUTYyalusx

- IPaKTUYECKOE 3aHATHE;
- TabopaTOPHOE 3aHSITHE;
- i pepeHIIMPOBAHHBIN 3a4eT

IIK 1.7. OcyuiecTBisTh
perIamMeHTHOe 00CTyKUBaHHE
1 3aMEHY PaCXOHBIX
MaTepuanoB nepudepuitHoro,
CETEBOI'O U CEPBEPHOIO
000opymoBaHUS
WH(POKOMMYHHUKAITHOHHBIX
CUCTEM

P2, Temrr 2.1, 2.2
P 3, Temsr 3.1, 3.2
P4, Temr1 4.1, 4.2
P 6, Tema 6.1, 6.2
P7, Tema7.1

- MUCBMEHHBIN OMpPOC;

- TECTUPOBAHUE;

- IPaKTUYECKOE 3aHATHUE;

- 1a0opaToOpHOE 3aHATHE;

- i depeHIIpOBaHHBIN 3a4eT
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