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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 001e00pa3oBaTeJIbHOM
aucuumanabl OO0 1.04 Xummns

1.1. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHoHATbHOI
00pa3oBaTe/IbHOI MPOTrPAMMBI
O6meobpazoBarenpHas auciuminaa OO0/.04 Xumus sBisieTcs: 00s3aTEIbHON YacThIO
o01reo0pa3oBaTeNbHOTO KMKIA 00pa3oBaTenbHOM nporpamMMbl CIIO B cOOTBETCTBUU €
®I'OC no cneumampHocTH 23.02.06. TexHHYecKkas HKCILTyaTalMsl MOJBHKHOIO
COCTaBa JKEJIE3HBIX JOPOT.

1.2. Ilesiu ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOEHHS JUCIHUILIHHbBI

1.2.1. lean u 3agaun JUCUUIJIMHBI

®opMUpOBaHUE Yy CTYAECHTOB IPEIACTABICHUS O XHWMHYECKOW COCTaBISAIOIICH
€CTECTBEHHO-HAYYHON KapTHHbBI MUpa KaK OCHOBBI IPUHATHUS PEUICHUM B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON Cpeae.

3agaum JMCUMILINHBIL:

1) cdhopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SIBJICHUN B OKPYXKAIOUIEH Cpeie, LEIOCTHOW HAaydyHOM KapTHUHBI MUDA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJbl HEOPraHUYECKUX W OPraHMYECKHX
BELIECTB, YPABHEHUS] XUMUYECKUX pEaKUUi, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATD
pe3yabTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEMIINX  XUMHUYECKHX
DKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAHUA ¢  COOJIOJEHMEM TpaBui  0O€3011aCHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJb30BaTh WH(MOPMAIMI0O XMMHUYECKOIO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIEATEIbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMupoOBaTh MOHMMAHHWE 3HAYUMOCTU JOCTHKEHUNA XMMHUYECKON HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON 1 IPOU3BOACTBEHHOM Ccep.

1.2.2. I[lnanupyemblie  pe3yJabTaThI 0CBOCHUA 001meo0pa3oBaTe/IbHOM
aucuIJIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHe NUCUUILIMHA UMeeT npu (hopmupoBanuu U pa3Butuun OK u
[1K.



Koa n IlnanupyeMsbie pe3yJbTaThbl OCBOCHHS THCIUIIHHBI
HAUMEHOBAHH
e

dpopMupyeMBbIX Oommue JAucuMnyimHapHble

KOMIIeTeHIU i

OK 01. B yacTH Tpy/10BOT0 BOCIIUTAHUS - BIAJCTh CHCTEMOW XUMHUYECKHMX 3HAHUH, KOTOpas  BKJIIOYACT:

Bri6upats - TOTOBHOCTh K TPYyIy, OCO3HAaHWE IEHHOCTU | OCHOBOIIONATAIONINE TOHATHS (XUMHYECKHIA JJIEMEHT, aToOM, JJICKTPOHHAS

CIIOCOOBI MacTepcTBa, TpyAoJto0ue; obojiouka aToma, s-, p-, d-3JIeKTpOHHBIE OPOMTAIM aTOMOB, HOH, MOJIEKYIIA,

pelIeHus 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JCATEILHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XUMHYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpHAs Macca, MOJIAPHBIA 00bEeM, YIJIepOIHBIM CKeNer,

BbHOI CIIOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATh W | (DYHKIIMOHANBHAS TPYIIA, paguKaj, U30MEpHs, U30MEPhI, TOMOJOTHICCKUI

NESATENIbHOCTH | CAMOCTOSATEIHHO BBITIOIHATh TAKYIO IEATENbHOCTD; | PSl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO/I- U a30TCOAEepKAIINE COSTUHEHHUS,

NPUMCHHUTEIBH | - HUHTEpPEC K pa3IMYIHBIM cdepam | OMONIOTHMYECKH aKTHBHBIC BEIIeCTBa (YIJIEBOMABI, JKUPBI, OCIKH), MOHOMED,

0 K Pa3JIM4HBIM | TPO(PECCHOHAILHON ACATEIBHOCTH, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COEIMHEHUS,

KOHTEKCTaM OnjiajleHe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs DPEUIeTKA, THUIBI XUMHYECKHUX PEaKIUH (OKUCIUTEIHHO-
NO3HABATEJILHBLIMH JAeHCTBUSIMMU: BOCCTAaHOBUTEJIBHBIC, IK30-U IHJAOTEPMHUUYCCKHEC, PEAKIIMM HOHHOTO OOMEHa),
a) 0a30BbIE JIOTHYECKHE JIeiiCTBHS: pacTBOp, JIEKTPOIUTHI, HEACKTPOIHTHI, SJIEKTPOITUTHICCKAS JTUCCOIMAIINS,
- CaMOCTOSITENLHO dbopMynupoBath U | OKUCTIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON peaKkliu, XUMUIECKOE
aKTyaJIM3MpOBaTh TMPOOJIEMy, paccMaTpwBaTh €€ | paBHOBECHE), TEOPUU H 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. bytnepoBa, Teopus 3IEKTPOIUTHYECKOMN

- YCTaHaBJIMBAaTb CYIHCCTBCHHBIﬁ IMPU3HAK WA
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpenensaTh LeNu JeATEIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,
- BBIABJISITh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTUBBl B  J€ATEIbHOCTD,
OLCHUBATb COOTBCTCTBHUE PE3YJIbTATOB MLCIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI JAESITEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIINIJIICHHUEC ITPHU PCUHICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATENbLCKHE AeiiCTBHS:

3aJaBaThb

aucconyanuu, nepuoaudeckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (aKTOJIOTHMUYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYeCKMX M OpraHWYeCKMX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa;

- YMETb BBIABJISTH XapaKTEpHbIE NPHU3HAKM M B3aMMOCBA3b M3YYEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMIMCAHUUN CTPOCHHUA U
CBOICTB HEOPraHWYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;

BBIABJIATH B3aMMOCB3b XUMHYCCKHX 3HAHWH C IIOHATUAMU u
MNPpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETH HCIIOJb30BaTh HaMMCHOBaHUA XUMHUYCCKUX COG)IHHGHHI;'I
MCKAYHAPOAHOIo  CORO3a TeOpeTI/ILICCKOI\/'I u HpHKHaI[HOﬁ XUMHUHU H

TPUBHUAJIIBHBIC HA3BAHUA BaOKHEHUIITNX BCIIIECTB (3TI/IJ’ICH, alCTUJICH, TTIMLICPYH,




- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOEKTHOMN JIEATEIILHOCTH, HaBBIKAMH
pasperieHus mpooieM;

- BBIABJIATH TNPUYUHHO-CIICJCTBEHHBIC CBS3M H
aKTyaJII/I3I/IpOBaTB Saﬂaqy, BbBIABHUTI'aTh I‘I/IHOTCSY cc
peIIeHus, HaxOJIUTh apryMeHThI JUIST
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
napaMeTpbl U KPUTCPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIe B XO0I¢C peH_IeHI/ISI
3aJ]auyu  pe3yJbTaThl, KPUTHUYECKU OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMCTB HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJII>HYIO u
NPAaKTUYECKYIO O0JIACTH KU3HEICATEIILHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA W3 pPa3HBIX
IPEeIMETHBIX 00IacTel;

- BbIABUT'ATHb HOBBIC niaeu,
OpUTMHAJILHBIC ITOJIX0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO03HABATEILHOM U COIUAILHON TPAKTUKE

npeniaraTh

denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMIUH, YrapHbIA Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIlICHAs W3BECTh, MTUTHEBAs
cola W JPYTUX), COCTABIATH (HOPMYJIbl HEOPraHWYECKHX M OPTaHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX pEaKIUh, OOBACHITH HUX CMBICI;
MOATBEPXKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMUCSIMU YPAaBHEHUUA XUMHUYECKHUX
peaKuuii;

- YyMETb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX HU
OpTraHU4YCCKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W I'pyIllliaM COGHHHGHHﬁ,
XapaKTepu30BaTh MX COCTAaB U Ba)KHEHIME CBOWCTBA; ONPEAEIATH BHJIBI
XUMUYECKUX CBSI3eM (KOBAJICHTHAsl, MOHHAS, METATMYECKAsi, BOJIOPOIHAsN),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTaBICHUSA: O XHUMHYECKOM  COCTaBIAIOLICH
CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJM XUMHH B IMO3HAHHUU SIBJICHUI
Opupoabl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW IT'PAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3aJja4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/10pOBBIO U
MPUPOAHON CpeliE;

- YyMeThb MNpPOBOJUTH pacueTbl MO XMMHUYECKMM (opMyjaM M ypaBHEHUSIM
XUMHUYCCKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJI NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTyallusaX, CBA3aHHBIX C BEIIECCTBAMUA U UX IIPUMCHCHHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
NIOMCKa,
aHaJM3a u
MHTEPIIPETALNN
uH(pOopMaluu U

B 00.1acTH HEHHOCTH HAYYHOTI'O NO3HAHMSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha Juanore KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE SA3BIKOBOW M YUTATEIILCKOM

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpaleHnss OpPraHWYeCKWX BEIIECTB TIPU HArPEBaHHWH, TIOTYUYEHHUE
OTUJIEHA U U3YYEHUE €Tr0 CBOMCTB, KAUECTBEHHBIE PEAKIMU Ha albIACTUIbI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy;, JCHarypaius OeJIKOB TIpH HarpeBaHHH,
[[BETHBIC pPEAaKIMH OENKOB, MPOBOJWTH pEaKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- MW  XJOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHS;  pelaTh
OKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamel" u "Hemeramisl") B




UH(POPMALIMOHH
bI€ TEXHOJIOTHH
I ¢
BBIMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JESITeIbHOCTH

KYJbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;
- OCO3HAHME LEHHOCTU HAYYHOM JEATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATh ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/MBUYaJIHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4YeOHBIMH

NO03HABATEJIbHBIMH JeHCTBUIAMHU:

B) padoTta ¢ nHpopManmeii:

- BJIaJIETh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUHU U3
WUCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIIATh IIOUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHUS;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opmaTax c
y4eTOM Ha3Ha4yeHus MHGQOpManuu U LEJIeBOH
ayIUTOpUH, BHIOWpas ONTUMAIbHYIO  (GopMy
IIPEJICTaBICHNS U BU3yalU3aluy;

- OLEHHBAaThb JIOCTOBEPHOCTb, JIETMTUMHOCTb
UHpOpMalLlUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPAJIBHO-ITUYECKUM HOPMaM;

- HUCMOJb30BaTh CpEACTBA HMH()OPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTHMM B pELICHUHU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHW3AIlMOHHBIX  337a4 ¢ COOJIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTUEHBI, pPEcypcocOepeXeHUs, MPaBOBbIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH,

COOTBETCTBUHM C TpABWIAMH TEXHUKH OE30MacCHOCTH IpH OOpalieHuH ¢
BEIIECTBaMH U J1a0OpaTOpHBIM 00OPYAOBaHHEM; IMPEICTABISATh PE3YJIBTATHI
XMMUYECKOT0 KCIIEPUMEHTA B (hopMe 3aMHCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATh BEIBO/IBI HA OCHOBE ATHUX PE3YIILTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHHKOB (CpeICTB MaccoBOi HH(popManuu, cetb HTEpHeT U n1pyrue);

- BJAACTh OCHOBHBIMH METOJAaMHM HAYYHOTO IIO3HAHHMSA BEIIECTB U

XUMHUYECKUX  sIBIeHUH  (HaOmiofeHue,  M3MEpPEeHHe,  HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb IPOBOJUTH PACUEThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS PEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBbHOM
JIeSTCIIEHOCTH;

OBaaneHue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eHCTBUAMM:

0) coBMeCTHas 1eATeJIbHOCTD.

- TMOHMMAaTh M UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ MHIMBUYaJIbHOU paboThI;

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS IO
€€ OCTHDKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacnpeensaTh pojid ¢ y4eTOM MHEHUIN y4YaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHIIOJHATH pPabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TIO3UTHBHOE CTPATErHUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaseHue YyHHMBEPCAIbHBIMH PeryJIATHBHBIMHU
JeHCTBUSAMMU:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIeH
IIPU aHAJIM3€E PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOAEH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOro YeI0BEKa;

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIUU HA aJbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus OelKOB IpH HarpeBaHHH,
[[BETHBIC pEAaKUUU OCNIKOB; MPOBOAUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpPABWJIAMH TEXHUKH OE30MacCHOCTH IpH OOpalieHuH ¢
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOI'0 IKCIIEPUMEHTA B (POpME 3aMUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07.
ConeiicTBOBaTh
COXPAHCHHIO

B 00J1acTH 3K0JIOTHY4€CKOr0 BOCIIUTAHUSA
- c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIBTYpHI,
IIOHUMAHHUE BIIUSAHHUA COILMAJIBHO-D3KOHOMHWYCCKUX

- chopmupoBaTh  TpPEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHUM SIBIECHUU
OpUpOAbl, B (OPMHUPOBAHMH MBIIUIEHUS M KYJIbTYphl JIMYHOCTH, €€




OKpY’KaroIleH OpOIECCOB  HAa  COCTOSIHME  NPUPOAHON M | (YHKUIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOMN JJISl PEIICHUs MPAKTHYECKUX

CpE€akbl, COLII/I&J'IBHOFI Cp€abl, OCO3HAHHUC ri100aJILHOTO 3aJa4d U 3KOJIOTUYCCKU 000CHOBAHHOTO OTHOIIEHUS K CBOCMY 3JIOPOBbBIO U

pecypcocOepex | XxapakTepa SKOJIOTHIECKHX podIiem; MIPUPOJHON CpelIE;

CHHIO, - IINTAaHUPOBAHHUEC M OCYHICCTBJIICHHUC ,HCfICTBPIfI B | - YMCTh CO6J'IIO,I[aTb IMpaBujia 3KOJOTrH4YCCKHU I_[eJ'IeCOO6p8.3HOFO ITIOBECACHHUS B

IPUMCHATH OKpY’KaloIlle cpefie Ha OCHOBE 3HaHUsS IeJeil | ObITy U TPYAOBOM JEATETbHOCTH B LIEJISAX COXPAHEHHUS CBOETO 3/I0POBbSI U

3HaHUs 00 YCTOP'I‘II/IBOFO Pa3BUTHA YCTIOBEYCCTBA, 0pr>KaI0H.IeI71 HpHpO,Z[HOfI Cp€Abl; YUYHUTBIBATH OIIACHOCTH BOS,Z[CI;'ICTBHH Ha

NU3MCHCHHNU AKTUBHOC HCIIPUATHC [[GflCTBPIﬁ, MMPUHOCAIIUNX | )KUBBIC OpraHW3Mbl OINPCACICHHLIX BCHICCTB, IMOHMUMAs CMBICJI I10KA3aTCJIA

KJIuMara, BPECa OKPYKAKOIICHU CPEIC, npeaciabHON JOITYCTUMOMN KOHLICHTPpAaIU

PUHIIMITEI - yYMEHHE IPOTHO3UPOBaTh HEOIArONpUSATHBIC

6epe)KJ'II/IBOFO OKOJIOTHYCCKHEC IOCIICACTBUA IHPCAIIPUHUMACMBIX

IMPOM3BOACTBA, ACUCTBUU, NPCAOTBpAIIATE UX;

3 pexTUBHO - paciupenue onbITa AEATEIbHOCTU

JCHUCTBOBATh B 9KOJIOTMYCCKOMN HAITPaBJICHHOCTH,

Ype3BbIYANHBIX | - OBJIaJIcHUE HABBIKAMU y4eOHO-UCCIIEJ0BATENBCKOM,

CUTYyalHIx MPOEKTHOM U COLUAIBHOU JI€ATEIIbHOCTH;

K 1.1 -OBJIQJICHUE yMEHUSIMH U  HaBBIKAMHU | - KJIACCU(PUIIMPOBATh HEOPTAHUYECKHUE U OpraHUYeCKHe BEIIeCTBa

DKCIUTYaTUPO | PA3IMIHBIX BUJI0B MO3HABATEIBLHOM | B COOTBETCTBUU C UX CTPOCHUEM

BaTh JNEATCIBHOCTH  JII1  W3Y4YEHUs] Ppa3HbIX | -yCTaHABIMBATh 3aBUCHUMOCTh (DHM3UKO-XMMHUYECKHUX CBOMCTB

JKEJIE3HOIOPO | CTOPOH OKPY KAIOILIET0 MHUPA; OpPraHNYECKUX BEIIECTB OT CTPOCHUS MOJIEKYII

JKHBIN - MPUMEHEHNUE OCHOBHBIX METOJIOB ITO3HAHMS| -yCTAHABIMBATh 3aBHCUMOCTh  (PU3HKO-XMMHUYECKHUX CBOMNCTB

MOABIKHOM | (HAOIIOIeHUSI, HAYYHOT'O SKCIIEPUMEHTA) 1] HEOPTaHWYECKUX BEIIECTB OT CTPOSHUS aTOMOB M MOJEKYJ, a

coctas (10 M3yYCHUS PA3JTUYHBIX CTOPOH XUMMHUUYECKHUX | TAKXKE TUMA KPUCTATUIMYECKON PEIIETKU

BHUJAM 00BEKTOB U MPOIIECCOB, C KOTOPHIMU -ACCJIIEN0BATh (bUBUKO-XUMHUYECKUE CBOCTBA WCTUHHBIX

MOJABMYKHOTO | BOBHUKAET HEOOXOAUMOCTh CTAJTKUBATHCS B | pACTBOPOB

COCTaBa). npodeccuoHanbHOU chepe; -OLICHUBATH MOCIIEICTBHS OBITOBOM U MPOU3BOICTBEHHON
JEeSITEILHOCTH YEJIOBEKA C TTO3HMITUN SKOJIOTHUECKOM 0€30I1acHOCTH

IIK 1.2 OBJaJICHUE YMEHUSMH W  HaBBIKAMM | - KJACCU(PUIIMPOBATh HEOPTAHUYECKUE U OpPraHUYECKUe BEIIeCTBA

pa3InYHbIX BUJI0B MO3HABATEIBLHOU | B COOTBETCTBUU C UX CTPOEHUEM
ITpoBoanTh JNEATeIbHOCTH  JIJI1  W3Y4YEHUs] Ppa3HbIX | -yCTaHABIMBATH 3aBUCUMOCTh (DU3UKO-XUMHUYECKHUX CBOWCTB
TEXHUYECKOE

CTOPOH OKPYKaloLIEro Mupa;

OpPraHUYCCKHUX BCIICCTB OT CTPOCHUA MOJICKYJI




o0cIyXUBaH
W€ U PEMOHT
KEIJIE3HOZ0PO
AKHOTO
TIOJIBUYKHOTO
cocTaBa B
COOTBETCTBHU
uc
TpeOOBaAHUSIM
u
TEXHOJIOTHYe
CKHUX
TIPOIIECCOB.

-  TNPUMEHEHUE  OCHOBHBIX  METOJOB
MTO3HAHHUS (mabmoneHus, HAay4YHOT'O
HKCIIEPUMEHTA) JJI1 U3YUYEHUS Pa3IUYHBIX

CTOpOH XUMHUYCCKHUX 00BEKTOB )41
IIponeccCosB, C KOTOPBIMHU BO3HHUKACT
HCO6XO,ZIHMOCTB CTAaJIKMBAaTbCA B

npodeccuoHanbHOU cepe;

-yCTaHaBIIMBAaTh 3aBUCHUMOCTHh (PH3UKO-XMMHUYECKUX CBOMCTB
HEOPTaHUYECKUX BEHIECTB OT CTPOCHUS aTOMOB M MOJIEKYH, a
TaK)Ke TUIAa KPUCTAJUIMYECKON PEIIETKH
-hcClieIoBaTh  (PU3UKO-XUMHUYECKUE
pacTBOpOB

-OLIEHMBATh MOCJIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESATEIbHOCTH YEJIOBEKa C TTO3UIUHN IKOJIOTMYECKON 0€30MacHOCTH

CBOMCTBA HNCTHUHHBIX




2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

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..

TEOpeTUIecKoe o0ydeHne 32
[PaKTUYECKUE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (CodepKaHue 6
MPUKJIAJTHOT0 MOYJIsA)

BT. U..

TEOPETHUECKOE 00yUueHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xxyTounasi arrecranus (AudgdepeHUMPOBAHHBIN 3a4eT)
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Conep:xanue yueOHOro MaTepuaJia

HaumenoBanue Oo6bem dopmMupyembie
(ocHOBHOe M NIPO(ecCHOHAIBLHO-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 o0ydeHmne 2
XUMUHCCKUX CoBpemenHass Mojelb CTpoeHuss aroMa. CHMBOJIMYECKUM S3BIK XUMHH. XWUMHYECKHH DJIEMEHT.
SJICMCHTOB OnekrporHas KoHpurypamus atoma. Kimaccudukamus XUMHUYECKUX 3JEMEHTOB (S-, P-, O-371€MEHTHI).
fipupoaa BasmeHTHbIC ~ 9JIEKTPOHBI.  BajeHTHOCTh.  DJEKTPOHHAs  MPUPOJAa  XUMHYECKOH  CBS3W. 2
XUMUHCCKON CBA3M |5 1ek TpOOTPULIATENILHOCTh.  BHIBI  XMMHYECKOM CBs3M (KOBAJEHTHAs, MOHHAS, MeTaIMYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IpakTHYecKne 3aHATHS 2
IpakTuyeckoe 3ausitne 1 Pemenue 3aganuii Ha UCIIOIB30BaHUE XMMHUYECKOM CHMBOJIMKH M HA3BaHUIA
COEIMHEHHMI II0 HOMEHKJIATYpE MEXKIYHAPOAHOIO CO3a TEOPETHYECKOW W NPHUKIATHON XUMUH H
TPUBHAIBHBIX HAa3BaHWUM IS COCTABJIEHHUS XHUMHUYECKUX (POPMYII JIBYXaTOMHBIX COEIMHEHUM (OKCHIOB,
CyNIb(GUIO0B, THAPUIOB H T.I1.) M APYTUX HEOPraHUUECKUX COETUHEHHIN OTIAENbLHBIX KIIACCOB. 2
[pakTHYecKue 3aJaHus Ha YCTAHOBJIEHHE CBSA3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U
HEPHOJUYECKUM U3MEHEHUEM CBOMCTB XMMHMYECKUX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBHHU C
nosto)keHreM [1epruondecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 4 OK 01
Ileproanueckuii IIpakTHYeckue 3aHATHSA 4 OK 02
3aKOH 1 TabmIa IpakTuyeckoe 3ausitue 2 [lepruoauueckas cucteMa XuMuueckux snementos J[.1. Menzerneesa.
AW MenneneeBa | pyspyeckuii cMbici [MTepuoanyeckoro 3akona J[.M1. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJI0KHBIX BELIECTB B COOTBETCTBHH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepuoaudeckoit cucreMe. MEPOBO33pEHYECKOE U HAYIHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX 4

XUMHUYCCKUX 3JICMCHTOB.

Pemrenne IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUICCKUX SaJIaHHfI Ha XapaKTCpUu3aluro XUMUYCCKUX
3JIEMEHTOB «MeTallInuecKrue / HEMETATHYCCKUE CBOﬁCTBa, QJICKTPOOTPUHATCIIBHOCTD XUMHWYCCKUX
9JICMEHTOB B COOTBCTCTBHUU C UX JJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHUEM B H@pHOJIPI‘IGCKOfI CHUCTEMC
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xumMudeckux 3yemMenToB .M. MengeneeBay

Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tunsl OcHoBHoOe coJepKkaHue 6 OK 01
XUMHYECKHUX Teopernueckoe 00yueHue 2 K 1.1
peakuui Knaccudukanust 1 TUITBI XUMHYECKUX PEaKIMi ¢ y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBlieHHE [IK 1.2

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

OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEeHUsI OKUCICHUsI-BOCCTaHOBNIEHUS. CTeneHb okucaeHus. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

Oananca. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, TPOM3BOACTBEHHBIX MPoOLIeccax U

KU3HEJESATEIbHOCTH OpPraHU3MOB

IIpakTH4yeckue 3aHATHS 4

IIpakTuyeckoe 3ansiTHe 3 KoinyecTBeHHbIE OTHOIICHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC

3aKOHBI B XMMHH M PACYETHl 10 YPAaBHEHUSM XMMHUYECKHX peakiuil. Monb Kak eIWHHUIA KOJIUYECTBa

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 >IEKTPOIUTHUECKON IuccoManin. VoHBL. DIEKTPOIMTEI, HEXIEKTPOIUTHL. Peakiuu HOHHOTO IK'1.1
MOHHBIH 0OMEH oOmena. CocraBiieHHe peakUUii MOHHOTO OOMEHa IMYyTEM COCTAaBJIEHUS HUX MOJHBIX M COKpAIEHHBIX 2 MK 1.2

WOHHBIX ypaBHeHHH. KHCIIOTHO-OCHOBHBIE peaknuu. 3alaHusl Ha COCTaBJIEHHE HOHHBIX peaKInil

JlabopaTopHbIe 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunel XUMHUYECKUX PEAKIMMA.

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

XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX

pacTBOpOB. 3alaHMsI Ha COCTABJICHNE HOHHBIX peaKIMii
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 Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ArperaTHble COCTOsSIHUS BenlecTBa. Kpucramnnueckue u amopdHbie
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 CBSA3H U TUIIA KpHCT&JIJIH‘ICCKOfI PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

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
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, HErallleHasl U3BECTh, IUThEBAs COAA U APYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMHUUECKUX
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
K 1.1
K 1.2

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0y4enue

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

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
K 1.1
I[IK 1.2
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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 U HEMETAUIOB, IO

pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB. 2

Nnentuduxanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAaHMEM HX (PUIUKO-XUMHUUYECKUX CBOMCTB,

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

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 MK 1.1
CTPpOCHHUC 1 IlosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u IIK 1.2
HOMCHKJIaTypa 3HaU€HUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX BAJIEHTHOCTH.
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.

[TonsiTe 00 a30TCoAEpKALIMX COSNUHEHUSX, OMOJIOTHYECKH aKTUBHBIX BeIleCTBax (yIJIeBOAAX, )KHUpaXx,

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

IIpakTHyeckue 3aHATHSA 2

IIpakTyeckoe 3anmaTMe 6 HomeHknaTypa OpraHMYEeCKMX 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; COCOObI 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,;

— HempeneibHble (AJKEHBI, aJKWHBI M QJIKaJWEHbl) M apoMaTUyYecKue yriaeBoaopoisl. ['openue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU ISl CBAPKU U PE3KU METAJIIIOB

— KHCIIOPOJICOAEpKAIINe COeAMHEHUS (CIIUPTH U (PEHOBI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, albIeTU/Ibl
U KETOHbI, XMpBI, yrieBoibl). lIpakTuueckoe NpUMEHEHHE STWICHIJIMKOJSA, 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 MEX/1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTHyeckue 3aHATHS

IIpakTnueckoe 3ansaTHe 7 CBOWCTBA OPraHUYECKUX COEIMHEHUN OT/AEIbHBIX KJIACCOB (TPUBHAIbHAS 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 XUMHYECKHUX peakUui C
y4acTHUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHWM UX COCTaBa M CTPOCHUS

IIpakTuyeckoe 3ansitue 8 CocraBneHUe CXeM peakifii (B TOM YHCIE MO MPEATOKEHHBIM IeTOYKaM
MPEBPAICHH), XapaKTepU3YIOIMMUX XUMHUYECKHE CBOWMCTBA OPraHUYECKUX COCIUHEHUN OTICIHHBIX
KJIACCOB, CMOCOOBI WX TMOMYYEHHS M Ha3BaHHE OPraHMYECKHX COCIWHEHUN MO TPUBHAIBLHON WU
MEXIYHAPOJAHOU 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
K 1.1
K 1.2
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Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Unentnduranms Teopernueckoe odyueHue OK 02
OpraHMHuCCKuX buooprannueckue coenuHenusi. I[IpuMenenne u Ouosiormyeckass poJib yriaeBoaoB. OkucieHue OK 04
BCILICCTB, X VIJIEBOJOB — HWCTOYHHK OJHEPrud JKUBBIX oOpraHu3mMoB. OOJacTd NpPUMEHEHUS aMHUHOKHCIIOT.
SHAYCHHC 1 [TpeBpamenuss OenkoB NHUINKM B OpraHu3Me. buonormueckue QyHkuuu OenkoB. buomormueckue
ngMerHHe B GyHKIMH )KUPOB. PoJIb OpraHnyecKoi XMMUU B PEIICHUH MPOOJIeM MUIIEBOH OE3011aCHOCTH
BITOBOU U " »
. . | Pombp opranmueckoii XUMUM B pEHICHHH MPOOJIEM JHEPreTUYECKOW Oe30MmacHOCTH, B Pa3BUTUU
IIPOU3BOACTBEHHON
P a MEUIIMHBI, CO3/IaHUH HOBBIX MATEPHAIIOB, HOBBIX HCTOYHUKOB SHEPTUU (AIbTEPHATHBHBIC UCTOUYHUKH
eSITeJIbHOCTH .
a sHeprun). OnacHOCTh BO3/ICUCTBUS HA )KUBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB OT/ACIIbHBIX KJIACCOB
YyeJIOBEeKa
(YrJIeBOJIOPOIBI, CIHUPTHI, (EHOJIBI, XJIOPOPTAHWUUYECKHE MPOU3BOIHBIC, ANbJACTHUIBI M JpP.), CMBICI
MOoKa3aTelIsl MPeeIbHO TOMYCTUMON KOHIICHTPAIlUU
JlaGopaTopHble 3aHATHSA
Jladoparopuasi 3ansitue Ned “VneHTudukanus opraHn4eCKUX COCTMHCHUH OTIACIBHBIX KJIACCOB”™
Wneatudukanus opraHudecKuX COSIMHEHHI OTICIBHBIX KJIACCOB (Ha MpUMEpE ajlbJACTHAO0B, KpaxMaa,
YKCYCHOM KHCJIOTBI, OSJIKOB U T.II.) C UCIIOJIB30BaHUEM UX (PU3MKO-XUMUYECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakiui. Jlenarypamusi Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu OENKOB.
BO3HUKHOBEHHME aHAMTUYECKOI'O CHUTHATA ¢ TOYKH 3PEHUS XMMHYECKUX IPOIECCOB MPHU MPOTEKAHUU
KaueCTBCHHOW PEAKITNH, MO3BOJISIFOIICH UACHTU(DUIIMPOBATH MTPEIJI0KEHHBIC OPTraHMYECKHE BEIICCTBA
Pazpgen 5. Kunernyeckue U TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX peaKkiuii
Tema 5.1 Ckopocts | OcHOBHOE coaep:kaHue OK 01
XHMqufKHX Teoperuueckoe o0yueHue OK 02
peakuii. : MK 1.1
X CKOpoCTh peakliM, €€ 3aBUCUMOCTh OT Pa3jHyYHbIX (PAKTOPOB: MPHUPOJBI PEArUPYIOIINX BEIIECTB,
HMHAYECK .
ecxoe KOHIIGHTpAIlMd PEarupyrolux BeEIIeCTB, TEMIEpPaTypbl W IUIOMAAN PEaKIIMOHHOW MOBEPXHOCTH. IK 1.2
paBHOBecCHE

TennoBble 3¢ (eKThl XUMUYECKUX peakil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OOpatumocTh peakiuil. XUMHYECKOE PaBHOBECHME W €ro CMEIIEHHWE MOJ JEHCTBHEM pa3IMYHBIX
(bakTOpOB (KOHIEHTpAlLMsl peareHTOB MM MPOJYKTOB PEaKIMHU, JaBJIeHUE, TEMIIepaTypa) i CO3JaHMs
ONTHMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle Hlatenbe

IIpakTHyeckne 3aHATHA

IIpakTuyeckoe 3ansitue 9 PemieHue MPaKTUKO-OPHUEHTUPOBAHHBIX 3aJaHU Ha aHAMU3 (HaKTOPOB,
BJIMAIOOIMX Ha MHN3MCHCHHE CKOPOCTHU XUMHUYECKOH p€akuuu, B T.U. C HOSI/IHI/Iﬁ JOKOJIOTHUYECKHU
1[EJIeCO00Pa3HOT0 TOBEICHUS B OBITY U TPYIOBOU ACSITENLHOCTH B LIETSX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYKAIOIIEeH TPUPOTHON CPEIbI.

PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 3adaHuii Ha mnpumeHeHue npuHuuna Jle-lllarense st
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HAXOXJ/ICHHS HaINpaBJICHUS CMEIEHUS pPABHOBECHS XHMHUECKON peakuud U aHanu3 (HaKTopoB,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

Paznea 6. PacTBopbI
Tema 6.1. OcHoOBHOe cojiep:KaHue OK 01
Howusitie o Teopernyeckoe 06yueHune OK 02
pacTBopax PacTBOopeHre Kak (PU3MKO-XMMHYECKUM mporecc. PactBopbl. CrnocoObl NPUTOTOBIEHHS PAaCTBOPOB. OK 07
PactBopuMocTth. MaccoBass fonsi  pacTBopeHHOro BemiecTBa. CMBICT —TMOKazareis IPeAesbHO K 1.1
JIOITYCTUMON KOHIIEHTPAIMH U €0 UCIOJIh30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[IpaBuiia SKOJOTHMYECKH LIEIECOOOPA3HOr0 MOBEACHUS B OBITY U TPYIOBOW NEATEIBHOCTH B LENSIX
COXPAHEHHUs CBOETO 3J0POBbSI U OKPYKAIOILIEH NPUPOIHON CPEAbl; OMACHOCTh BO3JICHCTBUS Ha YKUBBIC
OpraHU3MBbI ONPEICICHHBIX BEIIECTB.
Pemienne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUil HA PACTBOPHI, UCIOJIB3yEMbIE B OBITOBOI U
MIPOU3BOJICTBEHHON JIESATENLHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenosanue JlaGopaTopHbie 3aHATHS OK 02
CBOUCTB PacTBOPOB | Tagoparopuas 3ansaTue Ne 5 «[IpuroTosieHue pacTBOPOB. OK 04
[TpuroroBneHne pacTBOPOB 3aaHHOM (MaccoBOU, %) KOHLEHTpaUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU K 1.1
BOIIPOCaMH) U OTIpeieNieHUe Cpeibl BOJHBIX PACTBOPOB. nK 1.2
Pemenue 3a1a4 Ha IPUTOTOBJICHHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUe (COaepKaHUe TPUKJIATHOTO MOIYJIs)
Paznen 7. XuMmusi B ObITY U IPOM3BOACTBEHHOM A€ATEIHLHOCTH YeJ0BEKa OK 01
Tema 7.1 Xumus B OcHoOBHOE coJep:kaHue OK 02
OBITY U
y . |Teopernueckoe o0yueHue OK 04
MIPOU3BO/ICTBEHHOM = = = OK 07
eATENLHOCTH Hogeiimre nocTixeHuss XUMUYECKOH HAYKU M XUMHUYECKOH TeXHOJOruu. Pons XxumMuu B obecrieueHuu
— HKOJIOTUYECKOM, SHEPTETUUECKON U TTUIIIEBON O€30MaCHOCTH, Pa3BUTHH MeAUIMHEL. [IpaBuia moucka u HK 1.1
aHalM3a XUMHUYEeCKOoW WHGOpMAllMU U3 PA3IWYHBIX MCTOYHUKOB (Hay4yHas H y4eOHO-HaydHas MK 1.2

JUTepaTypa, CpeicTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA

IIpakTuyeckoe 3ansitue 10 Ilouck u aHanM3 KeHCOB O NPUMEHEHUM XHUMHMUYECKHUX BEIIECTB U
TEXHOJIOTH ¢ yderoM Oyaymed npodecCHOHambHON NeATeTbHOCTH 10 TeMaM: BaKHEWIne
CTPOMUTEIBbHBIE MAaTEpPUaJibl, KOHCTPYKLIMOHHbBIE MaTEpUalbl, KPACKH, CTEKIIO, KEpAMHKA, MaTEpUaJIbl s
ANEKTPOHUKW, HAHOMATEpHalbl, TEKCTHWJIbHbIE BOJOKHA, HMCTOYHHKHA DSHEPTrUH, OPraHUYECKUE U
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MUHEpAJIbHBIE yI0OpEHUS, IEKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
IIpakTuyeckoe 3anusitue 11 3amura: [IpencraBieHne pe3yabTaToB pelIeHUs KEMCOB B (OpMe MUHHU-
JIOKJIaJ1a C MPEe3EHTalnen

IIpomeskyTouHas arTecTauus mo aucuunanne (1uddepeHuupoBaHHbIN 3a4eT)

Bcero

72
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3. YcioBus peaju3anuu nporpaMmMbl 0011€00pa3oBaTeIbHON JUCHUILITHHbBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecIedeHn 0
JUia  peanuzauuu  porpaMmbl  Y4eOHOM  JUCHMILIMHBI JOJDKHBI  OBITH
IPEIyCMOTPEHBI CIEAYIOIIKUE CIEUUaNbHbIE IOMELIEHUS: KaOWHET COLMAIIBHO-
DKOHOMHUYECKUX JTUCIHILINH.
B cocraB y4yeOHO-MeTOAMYECKOT0 W  MAaTePHAJbHO-TEXHHYECKOIO
o0ecrneyeHns NMPOrpaMMsbl y4eOHOM IMCUMIIMHBI BXOJAT:

e CHeHUaAIM3UPOBaHHAs yueOHasi MeOEb;

e 1puOOphl, Ja0OpATOpPHBIE NPUHAMIECKHOCTH, Tnocyna: anmapar Kwma,
JTUCTWUISITOP, TPUOOpP I OMpeeleHHs dJIEKTPOIPOBOJHOCTH BEIECTB, BECHI
TEXHUYECKUE, apeoMeTp, JOCKa g CYIIKH I[OCylbl, BOAsfHas OaHs,
IpoOUpKOJEepKATENIN, KPUCTAUIN3ATOP, WITATUB I NPOOUPOK, KIOBETHI UIs
71a00paTOpHBIX pabOT, MEPHbIE LUIMHIPHI, CTYOKU (apPopoBbIE C MECTUKOM,
BOPOHKA, YaIlIKW BbIIAPUTEIbHBIE, XHMUUECKHE CTAaKaHbI, KOJIObI;

® [ICYAaTHbIE M SKPAHHO-3BYKOBBIE CpEACTBA OOYUEHHUS: KOMIUIEKTHI TaOJHUIl MO
xumuy;  Bugeopuibmbl:  CTpoeHue  aroma, Ilepuonuueckuii  3aKoH
.. MenneneeBa, OOmme CBOHCTBa pacTBOPOB, IJIEKTPOIUTHI, Teopus
ANEKTpONUTHYECKOM nucconmanuu, Kopposus merammoB, A.M byrtnepoB u
TE€OpHUsl CTPOEHUs, YTIeBoabl, benku, CoupTel.

e creHAbl: Psa craHgapTHBIX 3JEKTPOJHBIX MOTEHIMATIOB METAUIOB B BOJIHBIX
pactBopax npu 25 C, PacTBOpUMOCTb, OCaXACHUE U TUAposn3, [lepuonnueckas
cucrema xumudeckux osnmemeHToB J[.M MenneneeBa, Hekoropsie ¢usuko-
XUMHUYECKUE BETUYNHBI U UX €INHHULIBI.

® TEXHUYECKHUE CPEACTBA 0OYUEHUSI: MyJIbTUMEIMA IPOEKTOP, TEIEBU30P.

® UHCTPYKTUBHO-HOPMATHBHAs JIOKYMEHTAlLMs: TOCYJapCTBEHHbIE TPEOOBaHUS K
COJIEP)KAaHUI0 M YPOBHIO TMOATOTOBKH BBIMYCKHUKOB IO CIELUAIBHOCTH;
MHCTPYKIMU TIO OXpaHe TpyJa, INPOTHUBOIOKAPHON OE€30MacHOCTH; MepeyYeHb
MaTepUaIbHO-TEXHUYECKOT0 U yUeOHO-METOINYECKOr0 OCHAIIIEHUsI KaOUHeTa.

3.2. UndopmanmnonHoe odecneyenne 00yueHust

3.2.1. OcHOBHBIE 3JIEKTPOHHbIE U31AHUA

1. Tab6puensn, O. C. Xumus: 10-i kinacc: 6a30Bbiid ypoBeHs : yueOHuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 5-e uzf., crep. — Mocksa : [Ipocemienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekcr : 3nekTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIMOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/335039 (mara oOpamenus: 27.09.2023). —
Pexxwm nocTtyna: st aBTOpHU3. TOIB30BATENEH.

2. T'abpuensn, O. C. Xumus: 11-ii knacc: 6a30Bblit ypoBeHb : yueOHuk / O. C. ['abpuensn, . I
Octpoymos, C. A. CnankoB. — 5-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/335036 (mata oOpamenus: 27.09.2023). —
Pexum noctyna: st aBTOpU3. MOJIb30BATENEH.

3.2.2. lonoJHUTEbHbIE HCTOYHUKH

1. Epoxwun, FO. M. Xumus nns npodeccuil U cnenuasbHOCTEH TEXHUYECKOIO M €CTECTBEHHO-
HAY4YHOTO Tmpoduieil : ydeOHUK Ui CTyJ. YUpekIeHui cpel. npod. obpazoBanus / 0. M.
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Epoxun, 1. b. KoBanesa. - 8- u3a., crep. - M. : U3narensckuii nentp "Axagemus", 2021. -
496 c. - ISBN 978-5-4468-7897-0. — TekcT : HEemoCcpeACTBEHHBIH.

. Hukonbckuii, A. b. Xumus : y4eOHUK U NPAaKTUKYM sl CPEIHEro NpogecCHOHATHLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u mon. — MockBa :
WznatenbcrBo FOpaiit, 2023. — 507 c. — (IIpodeccuonansroe oopazopanne). — ISBN 978-
5-534-01209-5. — Texcr : anextponHHbii // OOpazoBarenbHas miaaTdopma KOpaiit [caiit]. —
URL: https://urait.ru/bcode/513537 (nara obpamienus: 15.12.2023). — Pexum goctyna: s
ABTOPH3. MOJIb30BATEIICH.

. Asneesa, I'. JI. Xumus : cnpaBouynoe mocobue / I'. JI. ABmeeBa. — Mocksa : YMII X/T,
2022. — 184 c¢. — Texcr : anexrponnsid / YMII XK/IT : anexrponnas 6ubnuoreka. — URL :
http://lumczdt.ru/books/1303/261970/. — Pexxum moctyna : jisi aBTOPHU3. TOJIb30BATEIICH.
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4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUs 00111e00pa3oBaTeILHOM

JTUCIHHUILIHHBI

KoHTpoJIb M OllEHKA pACKPBIBAIOTCS 4Ye€pe3 AUCHUIUIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIC 3HAHUSI M MPUOOPETEHHBbIE OOYYalOIUMUCS YMEHUs, HalpaBJICHHbIC Ha
dbopmupoBaHre 00MUX ¥ MPOGHECCHOHATHHBIX KOMIIETECHITHH.

Oo6masi/npodeccuonanbHasi
KOMIIETEHIINS

Paszgen/Tema

THIl OeHOYHBIX MEPONPUATHI

OK 01.

Bribupats cioco6st
penieHus 3a1a4
npohecCHOHATBLHOM
JIeSATEIbHOCTH
MMPUMCHHUTCIILHO K
pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, I1-o/c

P 3, Temnr 3.1., 3.2, 3.3, I1-o/c
P4, Temrr 4.1, 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 OIIpPOC;

- TECTUPOBAHHUE,

- camMocCTosITeIbHas: paboTa;

- IPaKTHYECKOE 3aHSATHE;

- 1abopaTopHOE 3aHSTHE;

- nuddepeHITIPOBaHHBIN 3a4eT

OK 02. cnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIN3a U
UHTEPIIpETaINN
UHPOpPMALIUHU U
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEH U 33124

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, IT-o/c
P 4, Temsr 4.2, 4.3, I1-o/c

P 5, Tema 5.1

P 6, Temsr 6.1, 6.2, IT-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- caMocTosiTebHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1abOpaTOPHOE 3aHATHUE;

- nudepeHITMPOBaHHBIN 3a4eT

po(hecCHOHATTLHOM

JIeITeIIbHOCTH

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

B3aMMOJICIICTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaHjie

P4, Temnr 4.2, 4.3, I1-o/c
P 6, Tems! 6.2, I1-0/c
P 7, Temn 7.1, I1-o/c

- caMocTosiTenbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaTOPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT

OK 07

CopeiicTBOBaTh COXpPaHEHUIO
OKpYXKaroIllel Cpeibl,
pecypcocOepekeHuIo,
IPUMEHSTH 3HaHUs 00
U3MEHEHUH KIMara,
HPUHIUIBI OEPEXKINBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JICMCTBOBATH B
Ype3BhIYAHBIX CUTYAIHIX

P 4, Temr 4.1, I1-o/c
P 6, Tems! 6.1, I1-o/c
P 7, Temn 7.1, I1-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- caMocTosiTeNbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaTOPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT

K 1.1

P 2, Temsr 21., 2.2, IT-o/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, I1-o/c

- YCTHBIH OIpOC;

- TECTUPOBAHHUE;

- caMocTosITeIbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- n1abopaTopHOE 3aHATHE;

- i epeHIpOBaHHBIN 3a4eT
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K 1.2

P 2, Temsl 21., 2.2, IT-0/c
P 3, Tema 3.1, 3.2, Il-o/c
P4, Tema4.1,4.2, IT-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, I1-o/c

- YCTHBIH OIIpPOC;

- TECTUPOBAHHUE,

- caMocToATeNbHas paboTa;

- IPaKTHYECKOE 3aHSATHE;

- 1abopaTopHOE 3aHSTHE;

- nuddepeHITMPOBaHHBIN 3a4eT
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