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Paccmotpeno na 3acenanuum LIK

JMCIHILIHH €CTECTBEHHO-HAYYHOTO LIUKJIA

1 GU3NIECKOH KyIbTYpHI

nporokon Ne 8 ot «1» anpens 2024 r.
[Mpencenarens A /Tuxanosa E.J./
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denepanbHOTO rocyJapcTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTA CPEAHEro o0Imero oopa3oBaHHS,
YTBEP)KJICHHOTO TIpuKa3oM MuHucTepcTBa oopazoBanust u Hayku PD ot 17 mast 2012 1. Ne 413.

Pa3pabotunk  mporpammbl:  ¢minan  (eaepadbHOrO0  TOCYJAapCTBEHHOTO  OIOJKETHOTO
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yHUBepcUTeT Tyred cooOmienus Wmmepatopa Anekcanapa I» B 1. fApocnasne (SApocnaBckuit
¢unuan [MI'YIIC)
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1. OBIIASI XAPAKTEPHCTHKA PABOYEI ITPOTPAMMBI
YYEBHOM JUCLUILIUHBI
00/1.04 XUMMUSI

1.1 MecTo IUMCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHON 00pa3oBaTe/IbHOM
NPOrpaMMblI

Vuebnas  mucnummaa — OOJM.04  Xumus — sBiasercss  o0s3aTelIbHOM — YacThIO
0011e00pa3oBaTeILHOrO IUKIA 00pa3oBareabHOU nporpammbel B cootBeTcTBUE ¢ @I'OC CITIO mo
cnenuansHocTr 09.02.09 Beb-pazpaboTka.

1.2. llesn U niIaHMpPyeMble pe3yabTaThbl OCBOCHHS U CHUIIIHHBI

1.2.1. lleau u 3a1a49u AMCUMIIJIMHBI

@®opmupoBaHue y OOy4aroUuxcs MpeACTaBICHUS O XUMHYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBl MHUpa KaK OCHOBBI TPUHATHSA pEIICHUHW B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO MTOBEJCHUS B IPUPOIHOM CpeIe.

3ajaun TUCIUTIIIUHBIL:

- chopMHpOBATh TOHUMAHHWE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHYECKHX IPOIECCOB M
SIBIEHUM B OKpYXKalollel cpeae, M[eJOCTHOM HaydyHOW KapTHHBI MHpA, B3aWMMOCBA3UM U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh yMEHHS COCTaBJIATH (OPMYJIBI HEOPraHWYECKUX W OPraHMYECKHUX BEIIECTB,
YpaBHEHUW XHUMHYECKUX pEaKIHi, OOBSCHATh WX CMBICT, HHTEPIPETUPOBATh PE3yIbTaThI
XUMHUYECKUX IKCIIEPUMEHTOB;

- chOpMHpPOBATh HABBIKM TMPOBEJACHUS TMPOCTEHINNX XUMUUYECKUX OSKCIIEPUMEHTAIBHBIX
HCcCce0BaHUM C COOJIIOICHUEM MPaBHII O€30TIaCHOTO OOpAIEHUs ¢ BEIIECTBAMHU U JIA0OPATOPHBIM
000pyI0BaHUEM;

- Pa3BUTh YMEHHS HUCIOJb30BaTh MH(GOPMALMIO XMMHUYECKOTO XapakTepa M3 pa3iIHYHBIX
HCTOYHUKOB;

- copMUpOBaTE YMEHHsSI TMPOTHO3UPOBATH TMOCIEACTBHUS CBOEH  JEATENIBHOCTH U
XMUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

- copMUpOBaTH MOHUMAHUE 3HAYUMOCTH JOCTH)KEHUNM XUMUYECKOW HAYKH U TEXHOJIOTUH
JUIS Pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3y/bTaTbl OCBOeHHsI 0011€00pa30BATEILHOM AUCUUIJIMHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue qucHUIUIMHA uMeeT pu GpopmupoBanuu U passutuu OK u I1K: OK 01.;
OK 02.; OK 04.; OK 07.; IIK 1.2.



Kon u

[Inmanupyemble pe3ysbTaThl OCBOCHHS JUCIUIUINHBI

HauMMEHOBAHMEC

bopMupyemMBbIX O6mmue JucuuminHapHbIe

KOMIICTCHIIUH

OK 01. B yacTu TPpY10BOIr0 BOCIIUTAHUSA: - BJAJCTh CHUCTEMOM XMMHMYECKHX 3HAHMM, KOTOpas BKIIIOYAET:

Bribupars ciocoOst
pelIeHus 3a1a4
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMCHUTCIBHO K
pa3TAYHBIM
KOHTEKCTaM

- TOTOBHOCTb K Tpydy, OCO3HAaHHUE IICHHOCTU
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  AaKTHBHOH  JI€ATEIBHOCTU
TEXHOJOTHYECKOW M COLMAIBHOW HAINpPaBJICHHOCTH,
COCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBAThH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKYIO JACSITEIHHOCTD;

- UHTEpeC K pa3NIuyHbIM chepam mpodeccruoHaabHOM
JIEeSITEILHOCTH,

Osnadenue yHugepcaibHbiMu yueoOHbIMU

NO3HABAM ETIbHBIMU OCUCIGUAMIL:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITEJIBHO (hopMyIUpOBaTH u
aKTyaJIM3MupoOBaTh MPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIICCTBCHHBIM MpPH3HAK WU
OCHOBaHHUS JUIA CpaBHCHHS, KIaCCU(DUKALUKA U
0000111eHM;

- ONpeneNiATh IEeNIH JCATCIbHOCTH, 3aJ1aBaTh

mapaMeTpbl U KPUTEPHH UX JTOCTHKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBICHHSIX;

- BHOCHTb KOPPEKTHUBBI B JEATCILHOCTH, OL[CHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEJISAM, OLICHUBATH PUCKH
MOCIICICTBUI IEATEIBHOCTH,

- pa3BHBaTh KPEaTHMBHOE MBIIUICHHE MPU PEIICHUU
YKU3HEHHBIX MPOOIIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIQJICTh HABBIKAMHU YYE€OHO-UCCIICAOBATEILCKOW U

OCHOBOTIOJIATAIONINE  TIOHATHS  (XMMHYECKHH  DJIEMEHT,  aToM,
3JIEKTpOHHAas 000JI0YKa aToMa, S-, p-,

d-aneKTpoHHBIE OpOWTaNM aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTH,
3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIEHHUS, XMMHMUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIpHBIM OOBEM, YIJIEPOJHBIM CKEJeT,
byHKIIMOHATBHAS ~ TpyNma,  paadkal,  HU30MEpHUs,  H30MEpHI,
TOMOJIOTHUECKUN psii, TOMOJIOTH, YIJIE€BOAOPOIbI, KUCIOPOI- U
a30TCOJIEp>Kallie COEIUHEHHUS, OMOJOTMYEeCKH aKTHUBHBIE BeEIECTBa
(yrneBofpl, KHUpbI, O€lKH), MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS, KPUCTATNYECKAsT PEIIeTKa, TUTTBI
XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-U
SHAOTEPMHUYECKUE, PEaKIIM HIOHHOTO 0OMEHa), pacTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,  AJIEKTPOJIUTUYECKAsT JUCCOLMAINS, OKHCIUTEINb,
BOCCTaHOBUTENb, CKOPOCTh XHMHMYECKOM pEaKklUUH, XUMHUYECKOe
paBHOBECHE), TCOPUHU M 3aKOHBI (TCOpHUS XHUMHUYECKOTO CTPOCHUS
opranndeckux BemiecTB A.M. BytinepoBa, Teopust 3JIEKTPOIUTHIECKON
aucconuanuu, mnepuoandeckuid 3axkoH J[.M. MenneneeBa, 3akoH
COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUH,
dakTosorMuecKue CBEACHUS O CBOICTBAaX, COCTaBe, IOJYYEHUU U
0e30MacHOM  HCIOJIb30BAHMM  BAKHEWIIUX  HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON NeATEIbHOCTU
YeII0BEKa,

- YMETb BBISBIISATH XapaKTEPHbIC MPU3HAKH U B3aUMOCBS3b U3yYEHHBIX
HNOHSTHUM, NPUMEHSATh COOTBETCTBYIOIIME TMOHSTHUS TPU OINUCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB U UX

npeBpameHI/Iﬁ; BBISBJIATL B3aMMOCBS3b XHMMHYECKHX 3HAHHM C
MNOHATUAMU W HOPCACTABJICHUAMHU  JPYIrUX CCTCCTBCHHOHAYYHBIX
MMpeaAMCTOB;
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HpOCKTHOI‘/JI ACATCIIBHOCTHU, HABBIKAMH Pa3pCHICHUA
po0em;

- BBIABJIATL NPUYUHHO-CIICACTBCHHLIC CBA3HW H
AKTYaJIM3UPOBATh 3a/4ady, BBIABUI'aTb TUIIOTE3Y €€
peIICHMA, HAXOAUTh apryMEHTHBI AJId JO0Ka3aTCIIbCTBA
CBOMX YTBEpXKACHMM, 3aJaBaTb DapaMmeTpbl U
KPUTEPUU pELICHNUS;

- AQHAJIM3HUPOBATH IIOJYUCHHBIC B XOAC PCHICHUA
3aa4u  pEe3yJabTaThbl, KPUTUYCCKHU OLCHUBATH HX
JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBUAX;

- YMETh HNCPCHOCHUTH 3HAHHA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO oOiactu KHUBHEACATCIBHOCTHU,

- YMETH HHTCIpHUpPOBATH 3HaHUA N3  PAa3HBIX
MpeIMETHBIX o0nacTeit;
- BbIIBHUI'aTh HOBBIC niaeu, npeaiaratb

OPHUTHMHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CITIOCOOHOCTH UX MCIIOJIBL30BaHUS B TO3HABATEILHOM
U COLIMAIBHOM MPaKTUKE

- YMETb HCIIOJb30BaTh HAUMEHOBAHUS XMMHUYECKUX COCAUHEHUU
MEKIYHAPOJHOTO CO03a TEOPETHYECKOW M NPUKIATHONW XUMHUU U
TPUBUAJIbHBIE HA3BaHUS BaKHEUIIMX BEIIECTB (ITUJIEH, allETUJIEH,
rmuepuH, ¢eHon, QopManbaerua, YKCycHas KHCIOTa, TIIHIWH,
YTapHBIN T'a3, YIJIEKUCIBIM ra3, aMMHUaK, ralieHasl M3BeCTh, HeraueHas
U3BECTh, TMUThEBAs COJa W JIPYTHX), COCTABIATH  (OPMYIIBI
HEOPraHWYECKUX M OPraHMYECKHUX BEIECTB, YPABHEHUS XUMUYECKHX
peakuuii, OOBACHATP MX CMBICHI; MOATBEPXKAAaTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOUIMMH HKCIIEPUMEHTAMHU
Y 3aIMCSIMU YPAaBHEHHMM XMMHUYECKUX PEaKLINN;

- YMETh YCTAaHABJIMBATh NMPUHAJUICKHOCTh U3yYEHHBIX HEOPIraHUYECKUX
YU OpPraHWYECKHMX BEIIECTB K OIPEICIICHHBIM KlaccaM M TpyImam
COCMHEHUM, XapaKTepHU30BaTh HX COCTAaB M BAKHEWIIME CBOWCTBA;
OTpENeNaTh BUIbl XUMHYECKUX CBsi3ed (KOBaJeHTHas, WOHHafi,
METaJIJINYecKasi, BOJOPOJHAs), THUIbBIl KPUCTAJUIMUECKUX PELIETOK
BELIECTB; KIacCU(UIMPOBATh XUMUUECKHUE PEAKIIIH;

- chopMHUpOBaTh TPEICTABICHUS: O XHWMHYECKOW COCTaBIISIONICH
€CTCCTBCHHOHAyYHOM KapTHHBI MHUpPA, POJIM XHMHM B IIO3HAHHUH
SBICHUA MpUpOAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW Juis
pelIeHus] MPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLICHMSI K CBOEMY 310POBbIO U IIPUPOJHOM CpPEAE;

- yMeThb IHPOBOJUTH pacyeTbl IO XUMHUYECKUM ¢opMmylniaM U
YPaBHEHMSAM XMMMUYECKMX pPEAaKLUH C HUCMOJb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMaJibHbIE YCIOBHUS) ra30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIE XUMHUYECKUE 3HAHMUS U1 I[PUHATHA
pelIeHN!I B KOHKDETHBIX JKM3HEHHBIX CUTYyallUsX, CBA3aHHBIX C
BEUIECCTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
CpeJICTBA MOUCKA,

B 06;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHU,
COOTBCTCTBYIOILICTO COBPEMCHHOMY YPOBHIO
Ppa3sBUTUA HAYKH U 06L[ICCTBCHHOI>'I ITPAKTHUKH,

- yYMeThb IIJJAaHUPOBAaTh U BBINOJHATh XUMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHns OPraHNYEeCKUX BEIIECTB NpPU HArpeBaHUH, MOJIyuyeHUe
STWIEHA M M3YyYEHHE €ro CBOMCTB, KAauECTBEHHBIE pEaKUUU Ha
JIbJIETUbI, KpaxMal, YKCYCHYIO KHUCJIOTY; JeHaTypauus OelKOB IpHu
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aHamM3a u
MHTEPIpETaNN
nHpOpMAINU 1
MH(POPMAIIMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccnoHaIbHO N
JEATEINbHOCTH

OCHOBAHHOTO Ha JMaJIore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILCHCTBOBAHUE S3bIKOBOM W YHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJCHUCTBUA MEXIY
JIOJIbMU U MTO3HAHUS MUDA;

- OCO3HAaHME IIEHHOCTH HAY4YHON JESATEIbHOCTH,

TOTOBHOCTH OCYLIECTBJIATh IIPOEKTHYIO "
HCCIEA0BATENBCKYIO ACSITENBHOCTh MHAWBUIYAIbHO
U B rpynIe;

Ognaoenue ynugepcanbHolMu y4eoOHbIMU
NO3HAGAMENILHBIMU OCICINGUAMU:

B) paboTa ¢ uHpopMaluei:

- BIIAJETh HaBBIKAMM IMOJIy4eHHUS HH(OpMAIUHU U3
HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSTCIBHO
OCYIIIECTBIISITh TIOWCK, aHAIW3, CUCTEMAaTH3aIlHI0 U
MHTEPIIPETANI0 NHPOPMAIMK PA3IUYHBIX BHUIOB U
dhopm mpencTaBIeHUs;

- CO3[aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C
ydeToOM Ha3Ha4eHUs WHOPOPMAIMd |  IeJeBOM

ayIUTOPUH,  BBIOMpas  ONTUMalIbHYIO  (dopmy
MIPEJCTABICHHUS U BU3YaTH3AIIHH;
- OIICHUBaTh  JIOCTOBEPHOCTh,  JICTUTHMHOCTh

I/IH(bOpMaI_[I/II/I, €€ COOTBETCTBHUC
MOPAJIBHO-3TUYCCKHUM HOPMaM;,
- HCIIOJIb30BAaTb CPCIACTBaA HH(bOpMaI_II/IOHHBIX n

MpaBOBbBIM U

KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHu3aIHOHHBIX 3aja4 c coOmroIeHneM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THUTHEHBI,  PECypCOCOCpPEKEHUs,  MPaBOBBIX W
THMYECKMX  HOpPM, HOPM  HH(OPMAIMOHHOU
0€30IMacHOCTH;

HarpeBaHUH, LIBETHBIC PEaKIMH OEJNKOB; MIPOBOIUTH PEAKIIMA MOHHOTO
oOMeHa, ompenensiTh Cpeay BOTHBIX PacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; peliaTh 3KCIIEpUMEHTANIbHBIE 3a1a4l 10 TemaMm "Meramisl"
u "Hemeramibl") B COOTBETCTBUHU C IpaBUIIaMHU TEXHUKU 0€3011aCHOCTHU
pu OOpaIllEHWH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHUEM;
IPEJCTaBISITh PE3yAbTaTbl XUMHUYECKOTO HSKCIEepUMeHTa B (opMme
3alMCH YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (opMyaupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

- YyMETh aHAJIM3UPOBATh XMMHUYECKYIO0 MH(}OpMaILHIO, NOJydaeMyl U3
pa3HbIX HCTOYHHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb MHTEpHET
H Ipyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMU HAy4YHOTO T[IO3HAaHHUS BELIECTB U
XUMHYECKUX sBJIEHUN (HAOMIOJeHHe, W3MEpeHue, OSKCIIEPUMEHT,
MOJICTMPOBAHNE);

- yMeTh TPOBOJUTH pacueTbl MO XHMHUYECKUM (GopMylnaM |
YPaBHEHHUSAM XMMMUYECKMX pPEAaKLUH C HUCMOJIb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIECTBA;
UCNOJb30BAaTh CUCTEMHBbIE XMMHYECKME 3HaHUA Ul [PUHATUA
pelIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYalHUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM




- BJAaJACTb HAaBBbIKaMHW PACIIO3HABAHUA U 3alllMThI
uHpopmanuy, HHOOPMAIIMOHHONH  0e30macHOCTH
JIUYHOCTHU

OK 04.

Db dexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSITEIbHOCTU
U CaMOOIIPEIECIICHUIO;

-OBJIaZICHUE HaBBbIKAMM Y4€OHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM ¥ COLMAJIbHOM JIEATEIIbHOCTH;
Osnaodenue ynusepcaipHoimu
KOMMYHUKAMUGHBIMU OCUCM GUAMU:

0) coBMecTHast ICSITeIbHOCTD:

- TOHMMAaThb W HCHOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UH/IMBUIyalbHOU paboThI;

- TMPUHAMATH T€IM COBMECTHOM JI€ATEIHLHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JICUCTBHS 110 €€
IOCTH)XEHUIO: COCTaBJISTH IJIaH JIeHCTBH,
pacrnpenensaTh pojid ¢ y4eTOM MHEHUH yJaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAThH U BBINOJHATH pabOTy B YCIOBHSIX

peaqbHOTO, BUPTYATHPHOTO M KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS,
- OCYHICCTBJISTH  IO3UTUBHOE  CTPATErHYECKOE

MOBEJICHUE B PA3JIUYHBIX CHUTYaIlUAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
Osnadenue yYHUBEPCAIbHBIMU  Pe2Y/IAMUGHBIMU
oelicmeuamu:

I) IPUHSTHE CeOs U PYTUX JFOCH:

- MPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX JIIOJAeH
IIPU aHATU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JPYTUX JIOACH Ha
OLLIMOKH;

- pa3BHUBaTh CIIOCOOHOCTH TOHMMATh MUP C MO3HIIUU
JPYroro 4ejoBeKa

- yMeThb IUJJaHUPOBaTh M BBIINOJHATH XUMMUYECKUN OSKCIIEPUMEHT
(mpeBpallleHHsT OPraHU4YEeCKUX BEILECTB IPU HArpeBaHUM, MOJY4YEHUE
TWJIEHA W M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKUuu Ha
IBJETUABI, KpaxMal, YKCYCHYIO KHCJIOTY; JIeHaTypanus OeJKOB MpH
HarpeBaHuU, IBETHbIE PEaKIUU OEJIKOB; MPOBOJIUTH PEAKIIMU MOHHOTO
oOMEeHa, ompenensTb Cpely BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiabdar-, kapOOHAT- W XJIOpPUA-aHUOHBI, HA KATHOH
aMMOHHUS; peniaTh SKCIIEPUMEHTANIbHBIE 3a/1aud 1Mo TemaM "Metamibr"
u "Hemeramibl") B COOTBETCTBHHM C MpaBUIIaMHU TEXHUKU 0€30MaCHOCTH
npu oOpallleHud C BelecTBaMH U JabopaTOpHBIM OO0OpYIOBaHUEM;
IPEJCTaBISATh PE3yAbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B Qopme
3aMMcU YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB




OK 07 B o0Js1acTH 3K0J10rMYECKOr0 BOCTIMTAHMS: - copMuUpoOBaTh TMPEICTABICHHUS: O XHUMHYECKOW COCTaBIISIOLICH
ConelicTBOBATH - c(hOpMHPOBAHHOCTh JKOJOTHYECKOH KYIbTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XHUMHH B TIO3HAHHUH
COXPAHEHUIO MOHMUMAHKUE BIIHMSHHUS COLMATHHO-O)KOHOMUYECCKUX | SIBJICHHHA TMPHUPOABI, B (OPMHUPOBAHUM MBIIUIICHHS € KYJIbTYPHI
OKpYKaroleu MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON M COIMAIBHOM | IMIHOCTH, €¢ (YHKIMOHAIHHOW T'PAMOTHOCTH, HEOOXOJAMMOUW JUIs
cpenbl, Cpenbl,  OCO3HAHME  TJIOOAIBHOTO  XapakTepa | PEIICHHS TMPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO
pecypcocOepekeHr | SKOJOTHYECKUX MpooieM; OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpELIE;
10, IPUMEHATH - TUIAHUPOBAaHUE U OCYIIECTBJICHHE JEUCTBUH B | - YMETh COOJIOIaTh TMpaBUjia SKOJOTHYECKH I1eJ1ecO00pa3HOro
3HaHUA 00 OKpYXalolllel cpele Ha OCHOBE 3HAHUA IeJel | MoBeAeHUs B OBITY M TPYJIOBOHM NEATEILHOCTH B IEISIX COXpPaHEHUS
W3MEHEHUHU YCTOWYMBOTO Pa3BUTHA YEIIOBEUECTBA; CBOETO 3J0pPOBbS M OKPYKAWOWIEH NPUPOJHON CPEIbl; YYUTHIBAThH
KJINMAaTa, MPUHIUIBI | AKTUBHOE HENPHUATHE JCUCTBHM, MPUHOCAIIMX BPEJ | OMACHOCTh BO3JACHCTBUS HA JKUBBIE OPraHU3Mbl OIPEIACICHHBIX
OepexIIMBOTO OKpYXKarollen cpeae; BEIIECTB, MOHMMAas CMBICH [OKa3aTelisl NPEeAeNbHON TOMyCTUMOU
MPOU3BOJICTBA, - YMEHHE TPOTHO3UPOBATh HEOJIATONPHUATHBIC | KOHIICHTPAIUH
3¢ deKTUBHO 9KOJIOTHYECKHUE TOCIEACTBUS  MpPeapPUHUMAEMbIX
NENCTBOBATH B JNENCTBHMN, MPEAOTBPAIATh UX;
YpE3BhIYANHBIX - pacUIMpeHHEe OMbITa IEATEIIBHOCTH SKOJIOTHYECKOM
CUTYalUsIX HaNpaBJIEHHOCTH;
- OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM U COIMAJILHON JEATEIbHOCTH
K 1.2. B yacTu TPy10BOro BOCIIUTAHMS: c(OpMHUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
PaspabarsiBath FOTOBHOCTb K  TPydy, OCO3HaHME LIEHHOCTH | €CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJIA XUMHUU B IO3HAHUHU
HHTEP(EiiChI MacTepCTBa, TPYAOIIO0HE; ABIIGHUW TpPUPOJIbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPbI
II0JIb30BATCIIA Oenadenue ynusepcaibHvimu JUYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIMMOW st
KOMMYHUKAMUGHBIMU OCTCMEUAMU: pEeIICHUST TPAKTUYECKUX 3a7ad W IKOJOTUYECKH OOOCHOBAHHOTO
0) coBMECTHAs JEATEIBHOCTD: OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOIHOM Cpejie
- TOHMMAaThb M MWCHOJbB30BaThb IPEUMYLIECTBA

KOMaHJHOU U MHIWBUIyaTbHOU paboThI;

- MpPUHUMATHh 1€ COBMECTHOH JI€ATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JICHCTBHS IO €€
JIOCTHIKEHMIO: COCTaBJIATh IUIaH JIeVCTBUH,
pacnpenensiaTb pojd ¢ y4eTOM MHEHUN Y4aCTHHKOB
00CY)KJaTh pe3ylbTaThl COBMECTHOM pabOThI




2. CTPYKTYPA U COJAEPKAHUE YUYEFHON JUCITATLIAHBI

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.U.

OcHOBHOE coJiep:KaHue 66
BT. U..

TEOpeTUYECKoe 00yIeHne 32
MPaKTUYECKUE 3aHATHS (B T. 4. KOHTPOJIbHBIE paOOThI) 24
abopaTOPHBIC 3AHITHS 10
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COIepPKAHUE 6
NMPUKJIATHOTO MO/YJIsA)

BT. U..

TeOpeTHYecKoe 00ydeHue 2
MPAKTUYECKHUE 3aHATHSI 4

IIpome:kyTounas arrecrtauus (AuddepeHUMPOBAHHDbIN 3a4eT)
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2.2 TeMaTHYECKHI IJIaH H coaepiKaHue TUCIHUIIJINHBI

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuaaa (0CHOBHOe U NMPogecCHOHATBHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE H O0bem ®opMupyeMble
pa3fesioB U TeM NpaKTHYeCKHe 3aHATHSI, TPUKJIATHOH MOAYJIb 4acoB KOMIIeTeH M I
1 2 3 4

Paznen 1. OcHOBBI CTpOEHHS BellleCTBA 8
Tema 1.1. OcHOBHOE cojiepKaHue 4 OK 01
Ctpoenne aToMOB Teopernyeckoe o0yueHue 2
XUMHUYCCKUX CoBpeMeHHast Mozenb CTpoeHHs aToMa. CHMBOJMYECKHH SA3BIK XUMHUH. XHUMHYECKUH 3JEMEHT. DJEKTpOHHAas
SJICMCHTOB 1 KoH(wurypamus aroma. Knaccudukaiyss XUMAYECKAX 3JIEMEHTOB (s-, P-, d-31emMeHTbI). BaneHTHbIC 3JeKTPOHBI. )
npupoaa BanentHoCcTh. DneKTpOHHAs MPUPOAA XUMHUYECKOH CBSI3U. DJIEKTPOOTPUIATENFHOCTh. BUIBI XMMHUUYECKON CBSI3U
XUMHUYCCKOW CBA3M (kKoBaJIeHTHAsI, MOHHAS, METAJNIMYECKasl, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHuUs

IIpakTH4YecKHe 3aHATHSA 2

IIpakTnuyeckoe 3ansTue 1 Pemenue 3amaHuii Ha WCIONB30BAHWE XWMHYECKONH CHMBOJIMKH W Ha3BaHUU

COEMHEHNH M0 HOMEHKJIAType MEXIYHapOIHOTO COI3a TEOPETHUECKON M MPHUKIATHOW XUMHUHA U TPUBHAIBHBIX

HA3BaHWM JUTS COCTABJICHHUS XUMHUECKUX (OPMYII IByXaTOMHBIX COCAMHEHHN (OKCHUIOB, CYIb(MHUIOB, TUAPHUIOB U

T.I.) ¥ IPYTHX HEOPTaHMYECKUX COCTUHEHNN OTJENbHBIX KIacCOB. 2

[IpakTndeckue 3agaHUsl HAa YCTAaHOBJEHHE CBS3W MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHMX DJJEMEHTOB M

MIEPUOINYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUHU C IOJIOXKEHUEM

Ileproanyeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE cojiepsKaHne 4 OK 01
[Iepuomnueckuit IIpakTHYecKue 3aHATHS 4 OK 02
3aKOH U Talnuia IpakTnyeckoe 3ansaTue 2 [lepnonnyeckas cucreMa XuMuaecknx sneMeHToB .M. Menneneea. Ou3ndecKuii
J.W. Menneneesa cmeict [leprmommaeckoro 3akoHa .M. MenaeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHUCCKUX

3JIEMEHTOB, 00Pa3yeMbIX MU ITPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHUEM XUMHUIECKOTO

anemeHTa B Ilepronnueckoit cucrteme. MupoBo33peHueckoe U HaydHoe 3HaueHue Ilepuonnyeckoro 3akona [1.1.

Menneneesa. [Ipornossr JI.U. MenneneeBa. OTKPBITHE HOBBIX XUMHUYCCKHIX DJIEMECHTOB. 4

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha XapaKTEpU3aLUI0 XUMUYECKUX 3JIEMEHTOB

«Metandeckre / HeMeTaIDTMIeCKue CBOMCTBA, SJIEKTPOOTPULIATEIEHOCTh XUMHUIECKUX JIEMEHTOB B

COOTBETCTBHH C UX JIEKTPOHHBIM CTPOECHUEM U MOJOKEHUEM B MEPUOJUUECKON CHCTEME XUMUYECKUX PJIEMEHTOB

J.W. MenneneeBay
Pa3zgen 2. XumMnueckne peakunu 10
Tema 2.1. Tumsr OCHOBHOe coIepKaHue 6 OK 01
XUMHYECKUX Teopernueckoe o0yyenue 2 IIK 1.2.
peakuuii Knaccudukanms u TUIIBI XHMAYECKUX PEAKIIUi C y9acTHEM HeOpTaHW4YecKHuX BemecTB. CocTaBIeHne YpaBHEHUHA

peaxmuii coennHeHws, pa3ioKeHus, 3aMellleHus, 0OMEHa, B T.4. PEaKIINii TOPEHUs!, OKUCIEHUS-BOCCTAHOBJICHHUS. 2

ypaBHeHI/IH OKHCIIeHUs-BoccTaHoBIIeHHs. CteneHb okuciaeHus. OKUCINTENb U BOCCTaHOBUTEIb. CocTaBIeHHUE U
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YpaBHHUBAHUEC OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKIII/II‘/'I METOAOM 3JICKTPOHHOI'O 6ananca. OKHCIUTEIBHO-
BOCCTAHOBUTCJILHLIC pCaKIMU B ITPUPOAC, IPON3BOACTBCHHBIX MMPOLECCAX U KU3HCACATCIIbBHOCTH OPIraHN3MOB

IIpakTH4YecKne 3aHATHSA 4

HpaKaneCKoe 3ansaTHe3 KonnuecTBeHHBIE OTHOIIECHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMHU

W pacuerhl Mo ypaBHEHHSAM XMMHUYECKUX peakuuii. Mollb Kak eMHUIa KOJM4YecTBa BemlecTBa. MomspHas Macca.

3aKOHBI COXpPAaHEHHsI MACChl M dHEpPruu. 3akoH ABoraapo. MomnspHeiid 00beM ra3oB. OTHOCHTENBHAS TLIOTHOCTD 4

ra3oB. Pacuerbl Mo ypaBHEHHMSM XHMHYECKHX PEaKUWH C HCIONB30BAaHMEM MacChl, o0bema (HOpMaJbHbBIE

YCIIOBHI) Fa30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cojlepKaHue 4 OK 01
Onextponurudeckas | Teoperndyeckoe ofyuenne 2 OK 04
JMccolalus u Teopust ayekTponuTHYECKOH ancconuanui. VMOoHbL DIEKTPOIHUTHI, HEAJIEKTPOIUTHI. Peakiiuy MOHHOrO oOMeHa. 1K 1.2.
MOHHBIN OOMEH CocraBiieHre peaknuii HOHHOrO OOMeHa IyTeM COCTaBIICHHS WX TOJHBIX U COKPAIEHHBIX MOHHBIX YpaBHEHUH. 2

Kuc10THO-0CHOBHBIEC peakiiny. 3aJaHusl Ha COCTABIICHUE NOHHBIX PEaKINi

JlabopaTopHble 3aHATHS 2

JlaGopaTopHas 3ansitue Nel “Tunbl XUMUYECKUX peakiinuii”.

HUccnenoBanne THTIOB (110 COCTaBY M KOJIWYECTBY UCXOJHBIX U 00OPa3YIOIINXCS BEIIECTB) U IPU3HAKOB )

XUMHYeckuXx peakiuii. [IpoBesenne peakiuii HOHHOrO 0OMeHa, OIpeieeHre Cpe/ibl BOJHBIX PACTBOPOB. 3aJlaHHS

Ha COCTaBJICHWE HOHHBIX PEAaKIUil
Paznen 3. CTpoeHuUe U CBOIICTBA HEOPraHN4YeCKHX BellecTB 16
Tema 3.1. OcHOBHOe colepKaHue 6 OK 01
Knaccnduxanus, Teopernueckoe o0yueHue 2 OK 02
HOMCHKJIaTypa 1 [Ipenmer Heopranuueckor xumun. Kinaccurkaiys HEOPraHUIECKUX BEIIeCTB. [IpocThie U CIIOKHBIC BEIIECTBA. 1K 1.2.
CTpOCHUE OCHOBHBIE KJIaCCHI CIIOKHBIX BEIIECTB (OKCHABI, TUAPOKCHIBI, KUCIOTHI, COH). B3anMOCBSI3b HEOPTaHIMYECKIX
HEOPraHN9ECKUX BEIIeCTB. ATperaTHbsie COCTOSHAA BemecTBa. Kpucrammideckne u aMmop(HbIe BeliecTBa. THITBI KpHCTAIITHIECKUX 5
BCIICCTB pemreTok (aToMHasi, MOJIEKYJIsIpHasl, HOHHAS, METAIUTNYECKast). 3aBUCUMOCTh (PM3UIECKUX CBOICTB BEIECTBA OT

THUTIA KPUCTAINTHIECKON PEMIeTKH. 3aBUCUMOCTh XUMHUIECKON aKTHBHOCTH BEIIECTB OT BHUJIA XUMUYECKOHN CBSI3U U

THUTIA KPUCTAIITHIECKON pemeTku. [IpnanHp MHOT00Opasust BEMIECTB

IIpakTHyecKue 3aHATHS 4

IIpakTuueckoe 3ansaTue 4 HoMeHKIaTypa HEOPraHWYECKUX BEIIECTB: HA3BaHUE BEIECTBA UCXOAS U3 UX

XUMHUYECKON (POPMYITBI HITH COCTABIICHHE XUMIYECKON (DOPMYITBI UCXOIsl M3 Ha3BaHH BEIIECTBA 110

mexayrapogHor (MIOITAK) umu TpuBranpHOM HOMEHKIATYPE.

Pemenve mpakTHyecknx 3amaHWN MO0 KIacCH(PUKAIMHM, HOMEHKIAType W XUMHUYEeCKUM QopMmyrnam 4

HEOPraHMYEeCKUX BEUIECTB PAa3JIMYHBIX KJIACCOB (yrapHbIA TIa3, YIJIEKHCIBIA Ta3, aMMMaK, TallieHas H3BECTb,
HeramieHasi U3BeCTb, NUTHEBAsS COJA W JPYruX): Ha3blBaTh M COCTABIATH (DOPMYJIBI XMMHYECKUX BEIIECTB,
OIIpEeNsTh NPUHAISKHOCTD K KIaccy.

HcTounnkn xumuueckoi nHpopmaiuu (cpeicTs MaccoBoi nHGopmarmu, cetb UaTepHeT u apyrue). [ouck
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nH(OPMAaIUK N0 Ha3BaHUSM, UIACHTH(HUKATOPAM, CTPYKTYPHBIM (hopMynaM

Tema 3.2. Ousuko- OcHOBHOe cojiepKaHue 8 OK 01
XUMHUYCCKUE CBOUCTBA | Teopernueckoe o0yueHne 6 OK 02
HEOpPraHnICCKUX Meramibl. O0mmue Gpu3nuecKkue 1 XUMUIECKUE CBOMCTBA MeTa/uIoB. CrIOCOOBI MONTyueHus. 3HaUCHHE METAJIOB U HK 1.2.
BCICCTB HEMETAJUIOB B MPUPOJE U KU3HENEATEIbHOCTH 4elloBeKa M opraHu3MoB. Koppo3usi MeTayljioB: BUABI KOPPO3HH, 2

CIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UH

Hemertamnpl. O0mue (pu3nyueckue ¥ XMMUYSCKHE CBOMCTBA HEMETAJUIOB. THIUYHBIC CBOMCTBA HemerauioB [V—

VII rpynn. Knaccudukanus 1 HOMEHKIAaTypa COeqJUHEHHH HeMeTaluioB. KpyroBopoTsl OMOT'eHHBIX 3JIEMEHTOB B 2

IpUPOJIe

XUMHUYECKH € CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHX BEIIECTB (OKCHAOB, THIPOKCUAOB, KUCIIOT, COJIEH U

Ip.). 3aKOHOMEPHOCTH B M3MEHEHNH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEANMHEHUH, BBICIINX OKCHIOB U 2

THIPOKCHIIOB

IIpakTHYecKne 3aHATHSA 2

IIpakTuyeckoe 3anAaTHEe 5 CocTaBieHHE YpaBHEHHH XMMHUYECKHX PEAKIUH C y4aCTHEM MPOCTBIX M CIOXKHBIX

HEOPraHWYECKUX BENIECTB: METAIIOB U HEMETAJUIOB; OKCHJIOB METAIIJIOB, HEMETAJUIOB B aM()OTEPHBIX 3JIEMEHTOB;

HEOPTraHWYECKUX KHCJIOT, OCHOBaHUH U aM(OTEPHBIX THAPOKCHIOB; HEOPTAHUUECKHUX COJICH, XapaKTephU3yIOIIuX 5

WX CBOMCTBA.

Pemenrie mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3a/JaHUil Ha CBOWCTBA, COCTaB, MOMy4YeHHE M Oe30macHoe

HCIOJIb30BaHUE BAXKHEHIIIMX HEOPraHMUECKUX BEIIECTB B OBITY U NIPAKTUYECKON JEATEIbHOCTH YeJI0BEKa
Tema 3.3. OcHOBHOe colepKaHue 2 OK 01
Wnentuduranus JlaGopaTopHble 3aHATHS 2 OK 02
HEOpraHUYeCKuX JlaGopaTopHas 3ansitue Ne2 «/nenTudukarus HeOpraHMIECKNX BEIIECTB. OK 04
BCILIECTB Pemienue skciepruMeHTaIbHBIX 33/1a4 0 XUMUYECKUM CBOMCTBAM METaJIJIOB U HEMETAJIOB, 10 PACIO3HABAHUIO U

MTOJTyYEHHIO COEIMHEHUI METAJNIOB U HEMETAJIIOB. 5

WnenTuduxanus HEOPraHUUECKUX BEILIECTB C HCIOIb30BAHUEM HUX (PU3MKO-XUMHYECKHX CBOICTB, XapaKTEPHBIX

Ka4yeCcTBEHHbIX peakuuil. KadecTBeHHble peaknuu Ha cyiabdaT-, KapOoHaT- M XJIOPUA-aHHOHBI, HA KaTHOH

aMMOHUS
Pa3ngen 4. CTpoeHue U CBOWCTBA OPraHHYeCKHX BelleCTB 24
Tema 4.1. OcHOBHOe cojiepKaHue 4 OK 01
Knaccnduxanus, TeopeTnueckoe 00ydyeHne 2 OK 07
CTpOCHHE U TlosiBNICHYE M pa3BUTHE OPTAHUYECKON XMMHH KaK HayKH. IIpeMeT opraHudeckoii XuMuu. MecTo H 3HaYeHHe HK 1.2.
HOMCEHKJIaTypa OpPTaHHYECKON XHMHH B CHCTEME €CTECTBEHHBIX HayK.
OpraHHYCCKHUX XUMHYECKOE CTPOEHUE KaK IMOPAJOK COEAMHEHHUS aTOMOB B MOJEKYJE COTJaCHO MX BaJleHTHOCTH. OCHOBHBIE 5
BEICCTB MTOJIOKEHUS] TEOPHUH XUMHUYECKOTO CTPOEHUSI OpraHMYecKuX coennHeHuil A.M. BytnepoBa. YrnepoaHslil ckeneT

OpFaHquCKOﬁ MOIJICKYIJIBL. 3aBHCHMOCTb CBOMCTB BCHICCTB OT XMUMHYCCKOI'0 CTPOCHUS MOJICKYIL. I/I30Mep1/151 n
HN30MCPBLI.
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[oustne o QynkumoHansHOM Tpymnme. Pamukan. IlpuHimmmel knaccuukanuy OpraHUMYECKUX COEAWHEHUH.
MexayHapofHas HOMEHKJIAaTypa W TPUHOUNBI HOMEHKJIATyphl OpraHuueckux coeanHeHuid. [lonstue 00
A30TCOJIEPKAIMX COEJUHEHMIX, OMOJOrMYeCKH AaKTUBHBIX BellecTBax (yrieBonmax, KWpax, Oemkax W 1p.),
BBICOKOMOJIEKYJISIDHBIX COSAMHEHHUSIX (MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaRanecmle 3AHATUA

IIpakTnyeckoe 3ansitne 6 HomeHkiIaTypa OpraHMYECKHMX COEAMHEHUH OTNENbHBIX KJIAcCOB (HACHIIIEHHBIE,
HEHACBIIICHHBIC U apOMAaTUYECKUE YTIIEBOJOPOABI, CIIUPTHI, PEHONbI, albIAerH/bl, KETOHBI, KAPOOHOBBIE KUCIIOTHI
u ap.) CocTaBieHHE TOMHBIX W COKpAIIEHHBIX CTPYKTYPHBIX ()OPMYNl OpPraHMYECKUX BEHIECTB OTIENbHBIX
KJIACCOB, MCIOJB3yd WX Ha3BaHHSA IO CHUCTEMAaTHYECKONH M TPUBHAJIBHOM HOMEHKJAType (ITHIIEH, alleTHJIEH,
TIIMIEeprH, GeHon, Gopmanbaeru, yKCycHas KUCIoTa, TIUIKH). Pacuersl mpocreiimei (opMyibl opraHndecKou
MOJICKYJIBI, HCXOJIS U3 DJIEMEHTHOTr0 cocTana (B %)

Tema 4.2. CsoiicTBa
OpraHUYECKUX
COEIMHEHUH

OcHOBHOe CoacpKaHue

14

TeopeaneCKoe oﬁyqe}me

OH3HKO-XMMHYECKHE CBOHCTBA OPTaHUYECKUX COSMHEHUH OT/IENBHBIX KJIACCOB (0COOEHHOCTH Kiaccu(UKaIUU U
HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJOrMYECKUH psii U obmias ¢Gopmyna; u3oMepus; (Gpuandeckue CBONCTBA;
XUMHYECKHE CBOMCTBA; CLIOCOOBI MOTYUEHHUS):

— TIpeNeNnbHbIe YTIeBOAOPOAB! (AIKaHBI M IUKIIOAJTKAHBI). | OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHHKOB
Tesla B TPOMBIIUIEHHOCTH H ObITy. CBOMCTBa MPHPOTHBIX YIJIEBOAOPOJIOB, HAXOXAECHHE B TPHPONE H
IIPUMEHEHHUE AJIKAHOB;

— HenpezenbHble (aJKEHbI, aJKUHBI U aJKaAUEHbl) U apOMaTHUYECKUE YIJIEBOAOPOIbl. I'opeHue alerusieHa Kak
HCTOYHMK BBICOKOTEMIIEPATYpPHOTO INIAMEHU TSI CBAPKU U PE3KH METAJIIIOB

— KHCJIOPOACOACPIKAIINE COSNUHEHUS (CITUPTHI U PEHOJIBI, KapOOHOBBIE KUCIOTHI U 3(HUPHI, ajbJACTH/Ibl K KCTOHBI,
JKUpPBI, yrieBonsl). [IpakTuueckoe NpPUMEHEHHE OTUJICHIVIMKONS, TJMIepuHa, QeHona. [IpumeHeHuHe
(hopmanbernaa, ameranpaeruaa, YKCyCHON KUCIOTHL. Mplia Kak COJH BBICIIMX KapOOHOBBIX KHCIOT. Morormiue
CBOICTBa MbIa

— a3oTcoAepKaiie COeAWHEHUS (aMHUHBI W aMHHOKHCIOTHI, O€iTKh). BBICOKOMOIIEKYISIpHBIE COEIXUHEHHS
(cuHTeTHUECKWE W OMOJNOTMYeCKH-aKTHBHBIE). MOHOMeEp, MomuMep, CTPYKTypHoe 3BeHo. llommmepusariis
ATUJICHA KaK OCHOBHOE HAIIPABJICHHUE €0 UCITOIE30BAHMS.

I'eHeTnveckas CBA3b MEXAY KIaccaMy OPTaHUYECKUX COSAMHEHUIN

IIpakTyeckne 3aHATHUSA

IpakTuyeckoe 3ansitue 7 CBONCTBAa OPraHWYECKHX COCOWHEHWN OTAENBHBIX KJIAcCOB (TpHBHABHAS U
MEKIyHapOJHAss HOMEHKIATypa, XUMHYECKHE CBOWCTBA, CHOCOOBI MOIydYEHHs): NpelnenbHble (AlIKaHbl U
LUKJIOAJIKaHbl), HEMpenenbHbIe (aJKEHbI, aJKUHbl U aJKaAWEHbl) U apOMAaTUYECKHE YIJIEBOAOPOIbI, CHUPTHI U
(eHomnbl, KapOOHOBBIE KUCIIOTHI U 3(UPHI, AJTbAETUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COEIVHEHNs. 3aJaHNs Ha COCTABJICHUE YPAaBHEHUI XMMHUYECKUX PEAKIUN C y4aCTHEM OPraHWYECKHX BELIECTB Ha
OCHOBaHUH X COCTaBa U CTPOCHUS

HpaKTI/l'{ECKOE 3anaTHe 8 CocraBlleHHE CXEM peaKHHfI (B TOM 4YHCJIC 1O MNPCAJIOKCHHBIM HCIIOYKAM

OK 01
OK 02
OK 04
IK 1.2.
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MPEBpAIICHUH ), XapaKTEPU3YIOMIMX XUMUYECKAE CBOWCTBA OPTraHUYECKUX COCTUHEHHH OTICIBHBIX KJIACCOB,
CrocoObl WX TIONYYCHUS M HA3BaHUE OPTaHMYECKUX COCAWHCHUIN IO TPUBHATBHONH WM MEXKIyHAPOIHON
CHUCTEMaTUYEeCKOM HOMEHKJIAType.

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JIaHMA Ha CBOWCTBA OPraHUYECKUX COCAMHEHUU
OTACNIbHEIX KJIACCOB

JlabopaTtopHasi paboTa 2

JlaGopaTopHas 3ansitne Ne 3“IIpeBpaiiieHust OpraHU4eCKUX BELIECTB NPU HarpeBaHUu'".

ITonydyenue sTwiieHa M HU3y4EHHE €ro CBOMCTB. MOIENMpPOBAaHHE MOJIEKY] M XUMHUYECKMX IPEBpaAlICHUI Ha 2

MIpHUMepe dTaHa, dTHJIEHA, alleTHIIEHA U Jp.
Tema 4.3. OcHOBHOE cojlepKaHue 6 OK 01
Unentudpuxanus Teopernueckoe o0y4eHune 4 OK 02
OpraHM4eCKuX Buooprannueckue coemuHenus. [IpuMmeHeHre u OuoNoOrnyeckas pojib yriieBomoB. OKHCIIEHHE YIJICBOIOB — OK 04
BCILCCTB, X 3HAYCHUC | YCTOYHUK SHEPTUU KHUBBIX OpraHu3MoB. O0JacT MpUMEHEHHS aMUHOKUCIOT. [IpeBpamieHust OENKOB MUIIN B )
W NIPpUMEHCHNE B opranusme. bruonornueckue QyHkiuu OeinkoB. bronornveckue GyHKIUU KUpoB. Pollb opraHnyeckoll XUMUM B
OBITOBO 1 pelieHuy npodieM MUIEeBOM 0€30MacHOCTH
TIPOU3BOJICTBEHHOMN Posib OpraHMYecKoil XMMHH B PEIICHHU MPOOJIeM YHEPreTHUEcKOi OE30MacHOCTH, B Pa3BUTHH MEIMIIUHBI,
ACATCIBHOCTH CO3/IaHWW HOBBIX MaTEpHajOB, HOBBIX HCTOYHMKOB DHEPTUH (JIbTepPHATUBHBIE UCTOYHUKH 3HEPTUH). OMacHOCTh
C/I0BCKA BO3JICWCTBHA Ha JKMBBIE OPTaHU3MBl OPTaHUYECKHWX BEIIECTB OTHENBHBIX KIACCOB (YTIEBOMOPOJBI, CHHUPTHI, 2

(eHOoMNBI, XJIOPOPraHUYECKUE MPOU3BOJAHBIC, AIBJETUABI M JpP.), CMBICH II0KAa3aTels MPEAENbHO IOIMYCTUMON

KOHLIGHTpalUH

JlaGopaTopHble 3aHATHS 2

JladopatopHas 3aHsitTue Ned “HnmeHTHhUKANS OPTaHUIECKUX COCAMHEHUH OTIETBHBIX KIIacCOB™

WnenTuduxanus opraHuyeckux COeqUHEHUH OTHeNbHBIX KJIACCOB (Ha IMPUMEpPE albleruI0B, KpaxMalla, YKCYyCHOMI

KHCIIOThI, OEJKOB U T.I.) C UCIOJIb30BAHHEM HX (PU3UKO-XMMUYECKUX CBOWCTB U XapaKTEPHBIX KaueCTBEHHBIX 5

peakmuii. [lenarypanus Oenka mpu HarpeBaHuW. L[BeTHbIe peakunu OekoB. BO3HWKHOBEHHE aHAIHTHYECKOTO

CUTHQJIa C TOYKH 3PEHUS XUMHUYECKUX IPOLECCOB IPU IPOTEKAHMH KAYECTBEHHOW PEAKLUH, I103BOJIAIOLICH

UACHTU(GHULINPOBATH NPEUIOKEHHBIEC OPIaHUIECKHE BELIECTBA
Paznea 5. KunHeTrnyeckne u TepMOJIMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKHX peaKkiui 4
Tema 5.1 CkopocTb OcHoBHOE cojiep:KaHne 4 OK 01
XUMHYECKUX peakiuil. | TeopeTndyeckoe 00yueHne 2 OK 02
Xumnyeckoe CKOpOCTh peaklny, €€ 3aBUCHMOCTb OT Pa3InYHBIX (h)aKTOPOB: MPUPOABI PEarHPYIOIINX BEIIECTB, KOHIICHTPAIIHH
paBHOBECHE pearupyromumx BELIECTB, TeMIlepaTypbl M IUIOIIAAM PEaKIHOHHOW moBepXHOCTU. TerioBble 3(dexTs

XUMHYECKUX peakluil. DK30- U IHIOTEPMHUUYECKHE, PEAKLIHH. 5

ObpatumocTh peakiuil. XMMHYECKOE PABHOBECME W €ro CMELICHHWE IOJ JCHCTBHEM pa3IM4YHBIX (aKTOpOB
(KOHIIEHTpaLUsl PeareHTOB MJIM INPOAYKTOB PEAKLUH, JaBJICHWE, TEMIepaTypa) IJIsi CO3[aHHs ONTHUMAaJIbHBIX
ycIIOBUM npoTekanust xumuueckux nponeccos. [punnun Jle IlaTtense
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IIpakTH4YecKne 3aHATHSA 2

I[MpakTuyeckoe 3ansaTue 9 PercHre MpakTHKO-OPUESHTUPOBAHHBIX 3aJaHUH HA aHAJIN3 (PAKTOPOB, BIUSIONIMX HA

HW3MEHEHUE CKOPOCTH XMMHYECKOH PEaKUWH, B T.4. C MO3MLIUN IKOJIOTHYECKH ILIEIeco00pa3HOro MoBeICHHS B

OBITY U TPYJIOBOH JICATEIILHOCTH B IENISIX COXPAHCHUS CBOCTO 3I0POBbS M OKPY>KAFOIICH MPUPOIHOMN CPEIbI. 5

Pewmienne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHMi Ha mnpuMmeHeHnue npuHuuna Jle-Illatenve a1 HaxOoXAEHHS

HarpaBJICHUSA CMCUICHHA PaBHOBCCUSA XUMHUYECKOM p€akKuun MU aHaiu3 (I)aKTOpOB, BIUAIOIIUX Ha CMCHICHHC

XUMHUYECKOTO PaBHOBECHUS
Pazgen 6. PacTBOpHI 4
Tema 6.1. OcHOBHOE cojlepKaHue 2 OK 01
[TousTre 0 pacTBopax | TeopeTHuyecKoe 0GyueHne 2 OK 02

PacrBopenne kak (usnko-xumuueckuii mpouecc. PactBopel. CrocoObl  MPHUIrOTOBJICHHS  PacTBOPOB. OK 07

PactBopuMocTs. MaccoBasi nons pacTBOpeHHOro BemiecTBa. CMBICT TOKa3aTens MPEeAenbHO JOMyCTUMOM 1K 1.2.

KOHIIEHTPAIMH U €T0 NCIIOJIb30BaHUE B OIIEHKE HKOJIOTUYECKON 6€30M1acHOCTH.

[IpaBuia 3KOJIOTHYECKH TENIECO00Pa3HOr0 MOBEJCHUST B OBITY W TPYAOBOH JEATENFHOCTH B ILENAX COXPAHEHUS 5

CBOET'0 3JIOPOBBSI M OKPYXKAIOUIEW MPUPONHOW CpeIpl; OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTraHU3MBI

OIIpENIEeNeHHbIX BEIIECTB.

Pemenve mpakTHKO-OPMEHTHPOBAHHBIX PACYETHBIX 33JaHUN Ha PACTBOPHL, HCIOJIB3yeMble B OBITOBOM U

IPOM3BOACTBEHHON NESTEIHLHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE cojiepsKaHne 2 OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS 2 OK 02
CBOICTB PacTBOPOB JladopaTtopHas 3aHsitue Ne 5 «[IpurorosieHne pacTBOPOBY. OK 04

[IpuroroBnenne pacTBOPOB 3aJaHHOW (MaccoBOd, %) KOHIEHTpamuu (C TPaKTUKO-OPUEHTHPOBAHHBIMU 5 1K 1.2.

BONPOCAaMHU) M ONpPEAeTIeHIE CPebl BOAHBIX PACTBOPOB.

Pemrenrie 3aa4 Ha MPUTOTOBJIEHNE PACTBOPOB
IIpodeccnoHaAILHO-OPUEHTHUPOBAHHOE COlep:KaHue (Copep:KaHue MPUKJIATHOTO MOYJIA)
Paszpnen 7. XuMusi B ObITY H IPOU3BOACTBEHHOM 1eATeJIbHOCTH YeJI0BeKa 6 OK 01
Xumus B ObITY 1 OCHOBHOE COep/KAHHE 6 OK 02
NPOU3BOJCTBEHHOM | Teopernyeckoe o0y4yenne 2 OK 04
ACATCIIBHOCTH Hoseifmme mocTukeHWs XUMHYECKOH HAyKH W XHMHYECKOH TeXHomoruu. Pois xumum B oOecredeHun OK 07
HCIIOBCKA JKOIIOTUYECKOH, SHEPTeTHIECKON 1 TMHUIIEBOW 0€30MacHOCTH, Pa3BUTHM MEAWIHHEL [IpaBuia movcka u aHamm3a 2 K 1.2.

XUMHYECKOW HWH(GOpMAIMN W3 Pa3iIMYHBIX MCTOYHUKOB (HaydHas W y4eOHO-HaydHas IIMTepaTypa, CpelcTBa

MaccoBoi mH(popManuu, cetb MHTEpHET)

IIpakTH4yecKkue 3aHATHS

IIpakTnueckoe 3ansaTe 10 Ilonck u aHanM3 KeWCOB O MPUMEHEHUM XHMUYECKUX BEIIECTB U TEXHOJIOTHMHU C

ydeToM Oynymieil TpoQecCHOHAIBHOW MAEATENFHOCTA 10 TeMaM: BaKHEHINE CTPOWUTENbHBIE MaTepHalbl, 4

KOHCTPYKHMOHHBIC MATCpHaJibl, KpPACKH, CTCKJIO, KECpaMMWKa, MATCpHaJIbl JJId JJICKTPOHUKH, HAHOMATCPpUAJIbI,
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TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKMA JHEPTUU, OPraHWYEeCKUe W MHUHEPAIbHBIC YIO0OpEHUs, JICKapCTBCHHBIC
BEIIICCTBA, OBITOBAS] XUMHSL.

MpakTuueckoe 3ansaTue 11 3ammra: [IpencraBnenue pe3ynbTaToB pellcHUs KEHCOB B (hopMe MUHU-JOKIANA C
Mpe3eHTalnen

IIpoMeKyTOUYHASI aTTeCcTANMS Mo JuciuiIune (TuddepeHInpoOBaAHHbINI 3a4eT)

Bcero

72
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3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JACHUILINHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne

Jis  peanu3an  TPOTPaMMBbl  YU€OHOW JUCHUIUIMHBI TPETyCMOTPEHBI  CIICTYIOLINE
CHeIHAIbHBIC TOMEIICHUS:

- KaOMHET eCTECTBEHHOHAYYHBIX JMCIMIUIMH, OCHAIICHHBIA B COOTBETCTBMHU € M. 6.1.2.1
oOpa3oBaTeNbHOM mporpaMmel o cneraibHoctr 09.02.09 Be6-pa3paborka;

- TOMENICHUS Il CaMOCTOSATEIBHOW ¥ BOCHUTATENHHOW pabOTHI, OCHAICHHBIC B
cooTBeTCTBUU ¢ 11.6.1.2.2 oOpa3zoBatenbHON mnporpamMmbl 1o crenuaisHoctd 09.02.09 Be6-
paspaboTka.

3.2. UudopmannoHHoe odecnieueHne 00yueHust

Jiia  peanuzanuu Oporpammbl  OMOIMOTEUHBIM (QOHJ 00pa3oBaTENIbHON OpraHu3alnuu
YKOMIUIEKTOBAH NEYaTHBIMM W/WIM 3JIEKTPOHHBIMU 0Opa30BaTeIbHBIMU U HH(POPMAIMOHHBIMU
pecypcamu, peKOMEH0BaHHBIMU JUIsl HCIIOJIb30BAHUS B 00pa30BaTEIbHOM IPOLECCE.

3.2.1. OcHOBHBIE eYaTHbIE U IJTEKTPOHHbIE U3TAHUS

1. T'abpuensn, O. C. Xumus: 10-i knacc: 6a30BbIi ypoBeHs : yueOHuk / O. C. 'abpuensH,
N. T'. Octpoymos, C. A. CnaakoB. — 5-¢ u3g., crep. — Mocksa : [Ipocsemienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — TexkcT : 3nekTpoHHBIH // JlaHb : 21eKTpOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/335039 (mata oOpamenus: 27.09.2023). — Pexum
JOCTYyTA: U aBTOPHU3. TIOJIb30BaTEIICH.

2. Tabpuensu, O. C. Xumus: 11-# xnacc: 6a3oBbiii ypoBeHb : yueOHuk / O. C. ['abpuensH,
H. T'. Octpoymos, C. A. CnaakoB. — 5-¢ u3n., crep. — Mocksa : [Ipocsemnienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekct : snexkTpoHHBIA // JlaHb : 3JEKTpOHHO-OMONMHOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/335036 (nara obpamienus: 27.09.2023). — Pexum
JOCTyTa: JUIs aBTOPHU3. TOJIb30BaTENEH.

3.2.2. JlonoJIHUTEeIbHbIe HCTOYHHUKH

1. Epoxun, 0. M. Xumus it mnpodeccuid M CIHENHAIBHOCTEH TEXHUYECKOTOo U
€CTECTBEHHO-HAyYHOTO Tpoduiield : yueOHUK JJIs CTyH. YUYpexIACeHUU cpena. mpod. oOpasoBaHus /
10. M. Epoxun, 1. b. KoBanesa. - 8- u3z., crep. - M. : U3natenbckuii nentp "Axagemus”, 2021. -

496 c. - ISBN 978-5-4468-7897-0. — TekcT : HEMOCPEICTBEHHBIH.
2. Huxonbckuii, A. b. Xumus : y4eOHHMK M MPAKTUKYM JUIsI CPEAHETO MPpo(heCcCHOHAITBHOTO

obpaszoBanust / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3a., nmepepadb. u mon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 507 c¢. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-
534-01209-5. — Tekcr : snexTpoHHslii / OOpa3oBatenbHas miatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513537 (mata oOpamenusi: 15.12.2023). — Pexum gocTyna: uis aBTOPU3.
M0JIb30BATEIICH.

3. ABneeBa, I'. JI. Xumus : cipaBounoe nmocoowue / I'. 1. ABgeeBa. — Mocksa : YMII XK/IT,
2022. — 184 c. — Tekcr : anextponnsbiit / YML XIT : snekrponnas 6ubnnoreka. — URL :
http://umczdt.ru/books/1303/261970/. — Pexum mocTyma : AJsl aBTOPH3. MOJIb30BaTENEH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUILIUHBI

KoHTpOJIb M OLIEHKA pacKpBIBAIOTCS 4Yepe3 IUCLUILIMHAPHBIE PE3YJIbTAThl, YCBOCHHBIC
3HaHUS M MPUOOpETEHHBbIE CTYIEHTAMU yMEHUS, HAmpaBJeHHbIE Ha (QOpMHUpOBaHHE OOIMIMX H
po(hecCHOHATBFHBIX KOMIIETECHITHI.

Oo6mas/npodeccuonanbuast
KOMMETEHIU S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHI

OK 01.

Bri6upats ciocoOsl
pereHus 3a1a4
npodeccuoHaTbHOM
JEATEIbHOCTH
MPUMCHUTECIBHO K
Pa3JIMIHBIM KOHTCKCTaM

P1, Temsr 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

P 4, Temr1 4.1, 4.2, 4.3, I1-o/c
PS5, Tema 5.1

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

P 7, Temsr 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTHPOBAHUE;

- caMocTosiTeNbHas paboTa;

- IPaKTHYECKOE 3aHATHE;

- 1aOpaTOPHOE 3aHSTHE;

- i depeHIMpOBaHHBIN 3a4eT

OK 02. Mcnonp3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOMCKA, aHATIU3a U
MHTEpIpeTauu
uHpopmanuu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P 4, Temsr 4.2, 4.3, I1-o/c
PS5, Temas.1

P 6, Temsr 6.1, 6.2, I1-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIN OIIpOC;

- TECTHPOBAHUE;

- caMocTosITeTbHas paboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- i depeHIMpPOBaHHBIN 3a4eT

npodeccunoHaNbHOM

JESTEIbHOCTH

OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIH OTIPOC;
DddexTuBHO P 3, Temnr 3.3 - TECTHPOBAHNC;

B3aHMO,I[eI>'ICTBOBaTI) u
pa6OTaTI> B KOJIJICKTUBE U
KOMaHJC

P 4, Temsr 4.2, 4.3, I1-o/c
P 6, Temsr 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- caMOCTOsTeIbHAs PaboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaTOpHOE 3aHATHC,

- mudepeHIMPOBaHHBIN 3a9eT

OK 07

ConeiicTBOBaTh COXPaHEHHIO
OKpY’KaIoIlel Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, Y((HEKTHBHO
JIIEMCTBOBATh B
Ype3BhIYANHBIX CHUTYAIIUSIX

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

- YCTHBIN OMpoc;

- TECTUPOBAHHUE;

- caMoCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHUE;

- nupepeHIMPOBaHHBIN 3a4eT

1K 1.2. PazpabaTbiBaTh
uHTepQeiichl Monb30BaTeNs

P2, Temsr 2.1., 2.2, T1-o0/c
P 3, Temsr 3.1., 3.2, I1-o/c
P 4, Temnr 4.1, 4.2, IT-o/c
P 6, Tems! 6.1, 6.2, IT-0/c
P 7, Temnr 7.1, I1-o0/c

- YCTHBIN OIIpOC;

- TECTUPOBAHHUE;

- caMocTosTeNbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHE;

- ¢ pepeHIMPOBAHHBIN 3a4eT
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