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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBPA3OBATEJbHON JUCIIATLIAHBI OY1.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpaMmblI

OO6meoOpa3oBaTenibHasg  JUCHUIUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammbl B cooTBeTcTBUM ¢ PI'OC no cnenuanbHocty 23.02.01 Opranuzanusi nepeBo30K U
yIpaBJICHUE HAa TPAHCIIOPTE (110 BUIAM).

[Tpu peanuzanun paboyeil mporpaMMel 001meo0pa3oBaTebHON yueOHoU nuctuminabl OY J1.07
«XHUMHS» MOTYT OBITh HCIOJB30BaHBI Pa3IMYHbIE 0OpPA30BATEIIbHBIC TEXHOJOTHH, B TOM YHCIIE
AJIEMEHTHI JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, JICKTPOHHOTO 00yUEHUS.

1.2. Heap u niiaHupyeMblie pe3yJibTAThl 0CBOEHUS AN CHMIJIMHbBI:

1.2.1. leanb 061e00pa3oBaTeIbLHON JUCHUTLIMHBI

®opMupoBaHUE y CTYIEHTOB MPEJCTABICHUS O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI TPUHSATHS PEIICHUN B KHU3HCHHBIX W MPOU3BOJCTBECHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOJAHOM cpejie.

3amaun JUCHUTIIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX MPOIECCOB H
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOW HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYSBI HEOPraHWYECKHX M OPraHMYECKUX BEUIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUl, OOBICHATH HUX CMBICI, HMHTEPIPETUPOBATH PE3YyJIbTaThl
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKUX IKCHEPUMEHTATbHBIX
UCCIICIOBAaHMIA C COOIOJICHIEM TPAaBMII O€30MIaCHOTO OOpAaIeHHs C BEIIECTBAMH U JTAOOPaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yMEHHS HCIOJIb30BaTh MHGOPMAIMIO XMMHUYECKOTO XapakTepa U3 Pa3IUyHBIX
HUCTOYHUKOB;

5) chopMupoBaTh YMEHMSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH EATEIbHOCTH U XMMHUECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IMPOLIECCOB;

6) chopMHpOBaTH MOHUMAHKNE 3HAYUMOCTH JOCTHIKCHUH XUMHYECKOW HAYKH W TEXHOJIOTUH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILUIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe @PI'OC COO. Ocoboe 3HaUCHHNE UCIUTUINHA
uMeeT npu (OPMUPOBAHUU U PA3BUTHH OOIIUX KOMITCTCHITHHA



Kon n

Ilnannpyemble pe3yJbTaTbl OCBOCHHUS I CIHILTHHBI

a) 0a3o0Bble JJOrHYecKue JefdcTBUS:
- CaMOCTOATENIBHO (POPMYIMPOBATH U AKTYaJIN3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATb CyHICCTBCHHI)II\/'I IMpU3HaK NN
OCHOBaHMsI Ul CpPaBHEHHs, KJIACCHDUKAIUK U
0000IIIeHNS;

- OTIPENIEIATH TIeNIU ACSITSIIBHOCTH, 3a/1aBaTh MMapaMeTPhl
Y KPUTEPUU UX JOCTUKECHUS;

- BBIBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUYUS B
paccMaTpuBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTUBBI B [€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJbTATOB LIENSAM, OLEHUBATH PHUCKU
IMOCJIEICTBHUI JIEATEILHOCTH,

- pasBuUBaTb KPCAaTHUBHOC MLIIJICHUEC IIPpU PECHICHUN
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIE0BATENbCKUE NeHCTBHS:

HAaHMEHOBaHHe
dopMupyemMbIX O6mme- JlaCunIUIMHAPHbIE?
KOMIIEeTeHI[H I
OK 01. B yacTu TPyA0BOr0 BOCIMTAHUA: - BJIaJICTh CUCTEMOW XUMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAFOIINE
Bri0oupath - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | MOHATHs (XUMHYECKUN 3JIEMEHT, aToM, 3JIEKTpOHHas 000J04YKa atoma, s-, p-, d-
CIT0COOBI MacTepCTBa, TPYAOII00He; AJICKTPOHHBIE opOuTanm aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTh K AKTHBHOM JIESATSILHOCTH | 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKAs CBS3b, MOJIb, MOJISIpHAS
MpoecCHOHANb | TEXHOJOTHYECKONH W COIMAlIbHON HANpaBICHHOCTH, | Macca, MOJSIPHBIN 00beM, YIIIEpOIHBIN CKENeT, PYHKIMOHAILHAS TPYIINa, PaIHKall,
HOI CIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATH W | U30MEPHS, H30MEPhI, TOMOJIOTHYECKUH Psiji, TOMOJIOTH, YIIIEBOIOPOIbI, KHCIOPOA- U
ACATCIIBHOCTHU CaMOCTOATECIIBHO BBIIIOJHATH TaKYIO JCATCIBHOCTD, a3OTCOI[ep)KaHII/I€ COCAMHCHUS, 6I/IOJIOFI/I‘ICCKI/I AKTHUBHBIC BCIICCTBA (yFJIeBOIlI)I,
MPUMEHHUTENILHO | - MHTEpEC K pPas3Iu4yHbIM cdepam NpodecCHOHATBHOM | KHUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE
K Pa3UYHBIM JEATETHLHOCTH, COCJIMHCHUSI,  KPUCTAJUTMUECKas  peIIeTKa, THMbl  XWMHUYSCKHX  peaKiuit
KOHTEKCTaM OBJaneHue YHHBepPCaJIbHBIMH Y4eOHBIMH | (OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE, 9K30-H IHJOTEPMHUUECKUE, PEaKIM HOHHOTO
NMO3HABATEJbLHLIMHU JeiiCTBUSIMH oOMeHa),  pacTBOp,  OJICKTPOJIUTBI,  HEIICKTPOJUTHI,  AJICKTPOJUTHUECKAS

JUCCOLMALMS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOH peakiuy,
XMMHAYECKOE paBHOBECHE), TEOPHMH U 3aKOHBI (TE€OpPHS XHMHUYECKOTO CTPOCHUS
oprannyeckux  BemecTB A.M. bytiepoBa, Teopus  3IEKTPOIUTHYECKON
Jucconuanuy, nepuoaudeckuii 3akoH .M. Menzaeneena, 3aKoH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (DAaKTOJOTMUYECKHE CBEICHHS O
CBOWCTBax, COCTaBe, IOJyYeHHH W OE€30MacHOM HCIONB30BAHUH BaKHEHMITHX
HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JEATEIbHOCTH
YeJ0BeKa;

- YMETh BBIABISATH XapaKTepHblE NPU3HAKK M B3aMMOCBS3b M3YUEHHBIX ITOHATHH,
MPUMEHATh COOTBETCTBYIOIIME TIOHSATHS TPU OINMCAaHUM CTPOEHUS U CBOWCTB
HEOPraHMYeCKHX M OpPraHMYeCKUX BELIECTB M MX IPEBPAIICHHUH; BBIBIATH
B3aUMOCBSI3b XUMHMYECKMX 3HAHMH C TOHATUSIMH M TPEICTABICHHUSMH APYTHX
€CTEeCTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COEAMHEHUH MEXIYHapOIHOTO
COH03a TEOPETUUYECKON U MPUKIIAAHON XUMHUH U TPUBHAJIBbHBIC HA3BaHUS BAXKHEHUIINX
BEIECTB (ITHIICH, alleTWIEH, MINIEpHH, GeHou, popMasiberni, yKCycHast KHCIIOTa,

1 VkaswIBatoTCs MYHOCTHBIE N MeTANpeMeTHBIE pe3ynbTaThl n3 ®IOC COO (B mocneaneii pexakmun ot 12.08.2022) B otraronsHoit popme, GopMUpyeMbie
0011e00pa30BaTEILHON AUCITUTLTHHON
JucturumHapHsle (TpeaMeTHbIE) pe3ysbTaThl YKa3bIBAIOTCS B COOTBETCTBHU C METOIMKOH ITPENOAaBaHHsI AUCIUTUTHHEI




- BJAJICTh HAaBBIKAMHU Yy4eOHO-HCCIICAOBATEILCKON U
MPOCKTHOW JICSATEIBPHOCTH, HABBIKAMU Pa3peIlCHUs
mpooIeMm;

- BBIBISATH NPUYUHHO-CIEACTBCHHBIC CBS3H W
aKTyaJIu3UpOBaTh 3aJlady, BBIJBUTATh THIIOTE3y €€
pellicHHs, HAXOJHWTh ApTyMEHTHI JJISl JIOKa3aTelnbCTBa
CBOMX YTBEPXJICHUH, 3a7aBaTh MapaMeTPbl U KPUTECPHUU

pelieHus;
- aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PEIICHUs 3a1a4n
Pe3yIbTaTHl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTbh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTh MEPEHOCHUTh 3HAHUS B IO3HABATENLHYIO H
MPAKTHYECKYIO 00JIACTH KU3HEACATCIHLHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSA U3 PA3HBIX IIPEAMETHBIX
obnacrei;

- BBIBUTaTh HOBBIC HJICH, TpeaiaraTb OpUTHHATIbHbIC
MOJXOABI U PELICHUS;

- CITOCOOHOCTH MX HCIIOIB30BAHMUS B ITO3HABATEILHOMN
COIMANTLHOU TIPAKTHKE

[JIMIWH, YTapHBIM ra3, YIIEKHUCTBIM ra3, aMMHaK, raiieHas H3BeCTb, HeramieHas
W3BECTh, NMHTHEBAs COJA W IPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHHMYECKUX W
OpPTaHMYECKUX BEIIECTB, YPAaBHEHUS! XUMHUYECKHUX PEAKIHI, OOBSICHATh MX CMBICI;
MOATBEPKIATh XapaKTEpPHbIE XUMHUUECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMU U 3alUCAMH YPAaBHEHUN XUMHUUYECKUX PEAKIIUML;

- yYMeTh YCTaHABIWBATh MPHHAIEKHOCTh W3YYEHHBIX HEOPTaHUYECKHX U
OpTraHWYEeCKUX BEIIECTB K OMNpENEICHHBIM KilaccaM U TpyIIaM COEIUHCHU,
XapaKTepU30BaTh UX COCTAB U BaXKHEHININE CBOMCTBA; ONPEIETSATh BUABI XUMUYECKUX
cBs3el  (KOBaJIeHTHAs,  WOHHAs,  METAJUIMYecKas,  BOJOPOAHAS),  THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCUPUIIMPOBATh XUMHUIECKUE PEaKIINH;

- chopMUpOBaTh MPEJCTaBIICHHUS: 0 XUMHUYECKOMN COCTaBJISIOLLEH
€CTEeCTBEHHOHAYYHOUH KapTHHBI MHUPA, POJIM XMMHH B TIO3HAHUU SBICHUH IIPUPOJIBL, B
(OpPMUPOBAaHUN MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOMN
rpaMOTHOCTH, HGO6XOI[I/IMOI\/'I AJid pCHICHUA NPAKTUYCCKUX 3adad U OKOJOTMYCCKH
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

- YMETh MMPOBOAUTH PACUETHI IO XUMUIECKUM (OpPMYIIaM 1 YPaBHEHUSM XUMHIECKAX
peaxiuii ¢ CToIb30BaHNueM (DU3MUYECKUX BEIHYNH, XapaKTEPU3YIONINX BEIIECTBA C
KOJIMYECTBCHHONH CTOPOHBI: MacChl, 0O0beMa (HOPMaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; NCTIOIH30BATh CHCTEMHBIC XUMUYECKUE 3HAHUS JJIS TPHHSATHUS
pelIeHni B KOHKPETHBIX XU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMIECTBAMH M UX
IMPUMCHCHUEM

OK 02.
Hcnonb3oBaTh
COBpPEMEHHbBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
UHPOPMALTMOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3ag1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B 001acTH IEHHOCTH HAYYHOTO MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JMaJioTe  KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIHCKOU
KyJbTYpbl Kak CpEJCTBA B3aUMOJEHUCTBUS MEXKIY
JIIOABMU U MTO3HAHUS MUPA;

- OCO3HAaHWE IEHHOCTH HAY4YHOH JeATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTH MIPOEKTHYIO "
UCCIEI0BATEIbCKYIO AESTEIbHOCTh HUHANBUAYAIBHO U B
rpynre;

OBnaneHue YHHMBeEpPCATbHBIMUI Y4eOHBIMU

NO03HABATEJbHbIMU JeHCTBUSIMM:
B) padoTa ¢ MHpopManmeii:

- YMETh IUIAHMPOBATh M BBIIONHITH XUMHUYECKUNA DKCIIEPUMEHT (IIPEBPAIICHUS
OpPraHMYECKUX BEIECTB NPU HArpeBaHWH, IONyYeHHE JTHUJICHA W H3YYEeHHE €ro
CBOICTB, KaueCTBEHHBIE pPEAKIMW Ha allbJCTHUABI, KpaxMall, YKCYCHYI KHUCIIOTY;
JleHaTypanus OENTKOB TPU HArpeBaHWM, IIBETHBHIC PEaKIUU OEIKOB; IPOBOJUTH
peakiuu UOHHOTO OOMEHa, OIPENeNTh CPely BOJHBIX PACTBOPOB, KaY€CTBEHHBIC
peakiuu Ha cynb(ar-, KapOOHAT- U XJIOPH]I-aHHOHBI, HA KATHOH aMMOHHUS; peliaTh
dKCIIEpUMEHTAIBHBIC 3a7aun 110 TeMaM "Metamsl" u "HemeTtamisl") B COOTBETCTBHHU
C TpaBWIaMH TEXHUKM O€30MaCHOCTH IpH OOpalleHWd C BEIIeCTBaMU U
mabopaTopHbIM ~ OOOpPYAOBAaHUEM; MPEACTABIATh  PE3yNbTaThl  XHUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3aluch YpaBHEHHH COOTBETCTBYIOLIMX peakiui U
(GhopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3YJILTATOB;

- YMETh aHAJIM3WPOBATh XUMHUYECKYI0 WH(POPMAIHIO, IMOIYYaeMyH) U3 Pa3HBIX
MCTOYHUKOB (CPEJICTB MacCOBOW MH(popMaIuu, cetb IHTepHET U npyrue);

- BJQJETh OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHWS BEIIECTB M XUMHUYECKUX
sBIICHUH (HAOII0IeHIEe, U3MEPEHNUE, IKCTIEPUMEHT, MOJICIIMPOBaHUE);

- YMETh MPOBOANTH PACUYETHI [0 XMMUYECKUM (HOpMYJIaM U YPABHEHUSIM XUMHUYECKHUX
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- BIAJAETh HaBBIKAMHU TONyYeHHS HHGOpMALMU U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CaMOCTOSITEIEHO
OCYIIECTBIISITH TIOMCK, AHAJIM3, CUCTEMATH3ALHUIO U
MHTEPIPETANNI0 HWHPOPMALUK PA3TUYHBIX BUAOB H
(dhopM npecTaBICHYS,

- CO371aBaTh TEKCTHI B PA3NUYHBIX (OPMATAX C YUIETOM
HazHaueHus HHQOpPMAIMK M IEJIeBOH ayIUTOpHUH,
BBIOMpasi ONTUMAIbHYI0 (OpMy NpeACTaBICHUS |
BU3YaJIN3alINH;

- OLICHWBATh  JIOCTOBEPHOCTE, JETUTHMHOCTh
WHQOpPMAIUH, €€ COOTBETCTBHE MPABOBBIM 1 MOPAILHO-
ITUYECKHM HOpMaM;

- WCHOJIb30BAaTh CpeICTBA HMH()OPMALMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJIOT U B peliCHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTaHU3allUOHHBIX
3amady C CcoONroIeHueM TpeOOBaHWH HSPTrOHOMUKH,
TEXHHUKH 0€30TaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX M STHUECKUX HOPM, HOPM UH(POPMAIIOHHOM
0€30I1aCHOCTH;

- BJI/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI
uHpopMaIuu, HHGOPMAIIMOHHOW OE30MTaCHOCTH
JIMYHOCTH,

peakiuil ¢ UCIOJIb30BaHUEM (DU3MUYSCKUX BEIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHONM CTOPOHBI: MacChl, o0beMa (HOpMallbHbIE YCIIOBHS) Ta3oB,
KOJINYECTBA BEIIECTBA; UCTIONIL30BATh CHCTEMHBIC XUMUUESCKHIE 3HAHUS JJISI IPUHSITUS
pEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEUISCTBAMH M UX
MPUMEHECHUEM

OK 04.

D¢ dexTuBHO
B3aMMO/IEHICTBOB
aTh 1 paboTaTh B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHUIO, CAMOCTOSITETLHOCTH U
caMOOTpeIeNIEHHIO;

-OBJIaJICHUE HaBbIKAMH Y4eOHO-UCCIICIOBATEIBCKOM,
MPOEKTHOM U COITMATBHOM e TebHOCTH;

OBiaaenue YHUBepCATbHBIMH
KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

0) coBMecTHAsS AeATEeJbHOCTh.

- IOHUMATh U UCIIONIB30BaTh MPEUMYILIECTBA KOMAHTHOU
W MHJIMBHUIYJILHOU paOOThI;

- TMpPUHAMATH IIETH COBMECTHOM NIEATEIHHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBATH NEUCTBUS IO €€
JOCTHXKCHHUIO: COCTaBJISITh j1aH JIEWCTBHH,
pacrmpenensiTe pojid ¢ YYEeTOM MHEHHH yYaCTHUKOB
00CyXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

- yMEeTh ITUIAHUPOBaTh W BHIMOJHATH XUMHUYECKHH HKCIEpUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIECTB NPU HArpeBaHWH, IONyYeHHE JTHUJICHA W W3YYeHHE €ro
CBOWMCTB, Ka4eCTBEHHBIC PEAKIMM Ha albICTHIbI, KpaxMmaj, YKCYCHYIO KHUCIOTY;
JIeHaTypanuss OeNKOB TpPH HArpeBaHUM, I[BETHBIC PEAKIMH OEJKOB; IMPOBOAWTH
peaKkiuu UOHHOTO OOMEHa, OIPENeNsTh CPely BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPH]I-AaHHOHBI, HA KATHOH aMMOHHUS; peliaTh
dKCIIEpUMEHTAIBHBIC 3a7aun 110 TeMaM "Metamsl" u "HemeTtamisl") B COOTBETCTBHHU
C TpaBWIAMH TEXHUKM O€30MacCHOCTH TMpH OOpalleHWd C BellecTBaMU U
nmabopaTopHBEIM  000pYZOBaHHWEM; TPEACTABIATH  PE3YIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX pEakKiui U
(hopMyITUPOBAThH BHIBOABI HA OCHOBE 3THUX PE3YJIbTAaTOB




- KOOpAMHUPOBATH W BBIMNOJJHATH paGOTy B YCJIOBUIX

pealbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aMMOICHUCTBHS,

- OCYUICCTBJISTH  IO3UTUBHOE  CTPATErHYECKOE
MOBEJCHUE B PA3IMYHBIX CHUTYallUsAX, IPOSABIATH
TBOPYECTBO W BOOOpakeHHE, OBITh MHUIINATHBHBIM
OBjaieHue YHHUBEPCAJIBLHBIMH  PEryJssTHBHLIMU
JAeliCTBUSIMU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- IPUHUMATh MOTHUBBI U apPTYMEHTBI JAPYTHX JIFOJCH MpH
aHaJIN3€ Pe3yJIbTaTOB JACATEIBHOCTH;

- TIpPU3HABAaTh CBOE MPABO M MPaBO JAPYTHX JOACH Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
JIPYTOro 4eJI0BeKa,

OK 07.
ConeiicTBOBaTh
COXpaHCHUIO
OKpy>Karolen
CpeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUSA 00
W3MEHEHUHN
KJIMMaTa,
TIPUHIIATIBI
OepexXITNBOTO
MIPOU3BOJICTBA,

3 HEKTHBHO
JIEHCTBOBATh B
Ype3BbIYANHBIX
CUTYyaIHsIX

B 06s1acTH 3K0I0TrHYECKOT0 BOCTIMTAHMSA:

- c(hOpMHUPOBAaHHOCTb  AKOJIOTUYECKOW  KYIBTYpPHI,
MOHMMAHUE  BIUAHUS  COLMAJIbHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOMW M COLMAIBHOU
cpenpl, OCO3HaHUE rJI00aTEHOTO XapaxkTepa
JKOJIOTMYECKUX MTPOOIIEM;

- [UIAHUPOBaHUWE U OCYIIECTBIEHHUE JIEUCTBUN B
OKpY>Kalollled Ccpele Ha OCHOBE 3HaHUS Iesel
YCTOMYMBOI'O Pa3BUTHA YEIOBEUECTBA;

AKTHBHOE HEINPUATUE JNECUCTBHM, INPUHOCAIIUX BpPEX
OKpY>Kalolllel cpese;

- YMEHHME  IHPOTHO3UPOBATH
9KOJIOTUYECKUE  TOCIEACTBUS
JICUCTBUM, IPENOTBpALIATh UX;

- pacHIMpEHHUE ONBITA JCSITEIBHOCTU 3KOJIOTMYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABbIKAMHU Y4eOHO-HUCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COLIMANILHOM I€SITEbHOCTH;

HeOIaronpuaTHbIE
HPEAIPUHAMAEMBIX

- chopMupoBaTh MPEACTABICHHUS: 0 XUMHUYECKOMN COCTABJISIIOIIEH
€CTEeCTBEHHOHAYYHOUH KapTHHBI MHUPA, PO XIMMHH B TIO3HAHUU SBICHUH IIPUPOJIBL, B
(GopMHpPOBaHMH MBIIUICHAS W KYJIbTYPBl JIMYHOCTH, ¢€ (DYHKIMOHAIBHOM
rpaMOTHOCTH, HCO6XOI[I/IMOI>1 AJid pCHICHUA NPAKTUYCCKUX 3adad U OKOJOTMYCCKH
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U TIPUPOHON Cpefie;

- YMeTh COOJIIOaTh TPaBUiIa YKOJOTHUECKH 11eJIeCO00Pa3HOro MOBEACHHS B ObITY U
TPY/ZIOBOH JEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBbSI M OKpPY)KarolIeH
MIPUPOJTHOW CpEeIbl; YUYHTHIBATh OIACHOCTH BO3JICWCTBUS HA JKHUBBIE OpPTaHH3MBI
OTIpe/IeNICHHBIX BEIIECTB, TIOHUMAs CMBICI TIOKa3aTems MPeAeabHON IOMYCTUMON
KOHIIEHTpaluu







2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bupa yueOHoii padoThI Oo0bem
4acoB
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
BT. U.
OcCHOBHOE cojIep:KaHue 66
BT. U.
TEOPETUIECKOe 00ydeHNe 30
MIPAKTUYECKHE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 12
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 6
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEeOpeTU4ecKoe o0ydeHue 2
4

MPAKTUYCCKUC 3aHATUA
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2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HanmenoBanue Conep:xanue yueOHOro Marepuaia(0CHOBHOE M NMPo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), Obbem | MopmupyembI
pa3aeyioB U TEM JadopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb JacoB e
KOMIIETeHIIH U
| cemecTp 32
PA3JIEJI 1. OCHOBBI CTPOEHUSA BEILIECTBA 8
OcHOBHOe co/iep:KaHue
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
Crtpoenue aToMOB Jleknus, TeopeTnyecKkue 3aHATHS 2
XUMHYICCKHAX CoBpemeHHast MoJieNIb CTpOoeHUs aToMa. CUMBOJIMYECKUN SI3bIK XUMUU. X UMUYECKHUI JJIEMEHT. 2
BJIEMEHTOB U IIPUPOJA | DeKTpOHHAs
XMMHYECKOH CBS3H XHUMHUYECKON KOHHUTyparus aroMa. Kimaccudukaus XAMAIECKUX 3JIEMEHTOB (S-, p-, 0-371eMeHTbI).
BanenTHsle 351eKTpoHbl. BasleHTHOCTh. DIEKTpOHHAS IPUPOIa XUMUYECKOU CBSI3U.
DNEeKTPOOTPUIIATEILHOCTh.  BUABI XUMHUUYECKO CBsI3U (KOBaJIGHTHAs, HOHHAS, METaJIINYeCKasl,
BOZIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS
IIpakTH4eckoe 3ansTHE. 2
Pemmenue 3aganuii Ha UCHOJIL30BAHUE XUMHUUECKOM CUMBOJIMKHA U Ha3BaHUI COeIUHEHUN 110
HOMEHKJIaType
MEKTYHAPOAHOTO COK3a TEOPETUUECKON M MPUKIIATHOW XUMHUH U TPUBUAJIBHBIX Ha3BAHUM JJIsI
COCTaBJICHHS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COSAMHEHU (OKCHIOB, CYIb(PHUI0B, TUIPHUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHUM OTICIIbHBIX KJIACCOB.
[IpakTHueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB
Y TIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUU
¢ nosioxxeHueM lleprnognyeckoi CUCTEMBI.
Tema 1.2. Conep:xxaHue yueOHOro MaTepuaJa 4 OK 01
[lepuonnueckuii Jlekumsi, TeOpeTHYCCKUE 3AHATHUSA 2 OK 02




3aKOH W TabiuIa [Tepuonuueckas cucrema xumudeckux 3eMeHToB J[.M. Menneneea. uznueckuii CMbICI 2
. U. MenneneeBa | Ilepuoguueckoro 3akona /.M. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoit cucreMe. MupoBo33peHUYECKOE U HAy4YHOE 3HaYEHUE
[Tepuonuueckoro 3akona JI.1. Menzaeneesa. [Ipornossl [{.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
IpakTHYecKoe 3aHsITHE. 2
[IpakTuueckue 3a1aHus HA YCTAaHOBIICHUE CBSI3U MKy CTPOCHHEM aTOMOB XUMHUYECKHX AJIEMEHTOB
Y TIEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCUHEHUN B COOTBETCTBUU
¢ nojoxeHuem [lepuonyeckoii CUCTEMBI.
PA3JEJ 2. PACTBOPbBI 4
Coaep:xanue y4eOHOro MaTepHuaJia 2
Jlekumusi, TeopeTHYEeCKHEe 3aAHATHUS 2
PactBopenne kak (pu3mko-xumMudeckuii mpomecc. PactBopsl. CriocoObl PUTOTOBJICHHSI PACTBOPOB.
Tema 2 1. PactBopuMocTs. MaccoBast nons pacTBopeHHOro BemiecTBa. (CMBICH TOKa3zaTels MpeaelbHO OK'1
ToHsTHe o JONYCTUMOW KOHIUEHTPALIUH U €r0 UCIOJb30BAHHUE B OIIEHKE 3Konomqecxoﬁv 0e301acHOCTH. OK 02
pacTBOpax [IpaBuia 3KOIOTUYECKU 11€]IeCO00Pa3HOTO TOBEZICHHS B OBITY U TPYIIOBOM JEATENLHOCTH B LessX 2 OK 07
COXpaHEHHUs CBOETO 3JI0POBBS U OKPY’KAIOIIEH MPUPOTHON CPEJIbl; OTTACHOCTh BO3ICHCTBUS HA KUBbIE
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemrenue npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPHI, HCTIOJIb3yEeMbIE B OBITOBOM
Y ITPOM3BOJICTBEHHOM JIESITEIBHOCTH YEJIOBEKa
Coaep:xaHue yueOHOro MaTepuaJia 2
Tema 2.2. JlaGoparopuasi paGora 2 OK 04
Uccnenosanue «IIpuroroBiieHNE PaCTBOPOB.
CBOMCTB pactBopoB | I[IpuroToBieHne pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHIIEHTpAlluU 2
Pemenue 3a1a4 Ha TPUTOTOBJICHHE PACTBOPOB
PA3JIEJ 3. XUMHNYECKHUE PEAKIINN 10
Tema 3.1. Conep:xaHue yueOHOro MaTepuasa 4 OK 01
Tunel XUMHUECKUX Jleknusi, TeopeTuyecKue 3aHATHS 2
peakiui Krnaccudukanuys u TUIIbI XUMHUYECKHUX peakluii ¢ yuacTueM HeopraHudeckux Beuiects. CocTaBieHne 2
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ypaBHeHI/Iﬁ peaKquI COCIUHCHHA, PA3JI0KCHUA, 3aMCIICHUA, O6M€Ha, B T.4. peaKuHﬁ TropcHus,
OKHCJICHHUA-BOCCTAHOBJICHU .

ypaBHeHI/IH OKHCIICHHSI-BOCCTAaHOBJICHUS. CTeneHb OKHUCIeHUA. OKUCIUTENb H BOCCTAHOBHUTEb.
CocraBnecHue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ MCTOAOM JJICKTPOHHOI'O
6ananca. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE p€aKuru B IpUpOAC, IPOU3BOACTBCHHBIX ITPOLECCaxX U
KUBHCACATCIbHOCTH OPraHn3MOB

IIpakTH4eckoe 3aHATHE.

KonunuecTBeHHble OTHOIIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110
YpaBHEHMSM XMMMUYECKUX peakuuid. Moib Kak eAMHHUIa KOJMYeCcTBa BellecTBa. MoisipHas Macca.
3aKOHbBI COXpPaHEHUsI MAcChl ¥ 3HEPTUU. 3aKoH ABoraapo. MosspHselil 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTb T'a30B. PacueTsl 10 ypaBHEHUSM XMMHUUECKUX PEaKIUil C UCIOIb30BaHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 3.2.
DNeKTpoIUTHYECKAs
JCCOLHAIs U
HOHHBIN 00MeH

Coaep:xanue yueOHOro MaTepuaJia

.JICKIII/IH, TCOPETHYCCKUEC 3aHATUSA

N

Teopust snexTponurnyeckol auccouuanuu. MoHBL. OIeKTpOIUTHI, HEIIEKTPOIUTHL. Peakuun
HMOHHOr0 OOMeHa.

IIpakTHYeckoe 3aHATHE.

CocraBieHune peakiuii HFOHHOro 0OMeHa ITyTeM COCTaBJICHUS UX MOJHBIX U COKPALICHHBIX HOHHBIX
ypaBHeHUH. KHCIO0THO-OCHOBHBIE peakliUy. 3aJJaHUsl HAa COCTaBJIIEHNE HOHHBIX YpaBHEHUN
peaKuui.

JlabGopaTopHas padora.

THUIIBI XUMHUECKUX PEAKLIUM.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 0OPa3yIOLIMXCsl BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakiuid. [IpoBenenue peakunii MHOHHOro 0OMEHa, OIpeesIeHIe CPe/Ibl
BOJHBIX PaCTBOPOB. 3a/1aHMsI HA COCTABJICHNE HOHHBIX YpaBHEHUMN peaKIuii

OK 01
OK 04

PA3JEJI 4. KHHETUYECKHUE U TEPMOJANHAMUNYECKHUE 3AKOHOMEPHOCTHU ITPOTEKAHUSA
XUMHYECKHUX PEAKITAN

CxopocTb
XUMHAYECKHAX
peaKkuui.
Xumudeckoe
paBHOBecCHE

Conep:xanue yueOHOro MaTepuaJia

JICKHI/ISI, TCOPETUIECCKHUE 3AHATUSA

N

CKOpOCTh peakiii, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPUPOJIBI PEArMPYIOLINX BEIIECTB,
KOHIEHTPALlUU pearupyroniX BEIeCTB, TEMIEPATYPhl U IJIOLIAN PEAKIIMOHHON TOBEPXHOCTH.
TennoBble 3¢ (eKThl XMMUYECKUX peakIiii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH.

OK 1
OK 02
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OO6patuMocTh peakuuil. XUMHUYECKOE PAaBHOBECHE U €r0 CMEILEHHUE M0J1 ACHCTBUEM Pa3InYHbIX
(axTOpOB (KOHLIEHTPAIHMS PEareHTOB UM MPOJYKTOB PEaKIiH, JaBICHHE, TEMIIEpaTypa) s
CO3aHHs ONTUMAJIBHBIX YCIOBHM NPOTeKaHMs xuMuieckux npoueccos. ITpunnun Jle [larense

IIpakTH4eckoe 3aHsATHE. 2
Pemenuie npakTHKO-OPUEHTUPOBAHHBIX 3a/laHUH Ha aHAIU3 (GAKTOPOB, BIHAIOIIMX HA U3MEHEHUE
CKOPOCTH XUMHYECKOH PEaKIIMU M CMEIICHUE XUMHUECKOTO PABHOBECHS
PA3JIEJI 5. CTPOEHUE U CBOMCTBA HEOPTAHUYECKHX BEIIIECTB 16
Tema 5.1. Coaep:xaHue yueOHOro MaTepuaJa 4 OK 01
Knaccuduxanmus, Jlekumsi, TeOpeTHYCCKUE 3AHATHUS 2 OK 02
HOMCHKJIaTypa 1 [Ipenmer Heopranndeckoi xumuu. Kiaccudukarys HeopraHM4ecKUX BEIECTB. IIpOCThIE U CII0KHBIE 2
CTPOCHHC BemectBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHMIBL, THUAPOKCHUIBI, KHCIOTHL, COJIH).
HCOPraHMICCKUX B3aMMOCBA3b HEOPTaHMYECKUX BEILECTB. ATperaTHble COCTOSIHUS BemlecTBa. Kpucrammmueckue u
BCIIECTB amop¢Hble BellecTBa. THUIBl KPUCTAJUIMYECKUX PELIETOK (aroMHas, MOJIEKYJsApHasi, WOHHasi,
MeTaJIn4eckasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMUYECKON PEIIeTKH.
3aBUCHUMOCTh XMMHYECKOH aKTUBHOCTH BCIISCTB OT BHJAa XHMHYECKOW CBS3W W THUIMA
KpUCTAITNYeCKON pemeTku. [IpuanHsl MHOr0oOpasus BelecTB
IIpakTnueckoe 3ansATHE. 2
Homenknarypa HeOpraHu4eCcKuX BEUIECTB: Ha3BaHUE BEUIECTBA UCXO IS U3 KX XUMUYIECKOH (hOPMYIIbI
WIM COCTaBJI€HUE XMMHMYECKON (hOpMyJbl MCXOJS W3 HA3BaHUS BEIIECTBA IO MEXAYHapOIHOU
(MIOITAK) min TpuBHaNbHOM HOMEHKJIATYype.
Pemenne mpakThdeckux 3alaHuil 10 KJIACCU(UKANKA, HOMEHKIIATYpE M XUMHUYSCKUM (opMyiaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHbIi ra3, YriaeKUCIbIH ra3, aMMHUakK, ramieHas
W3BECTh, HETAIllCHAs W3BECTh, NMHUTHEBAas COAAa M JPYrUX): HA3bIBaTh W COCTABIATH (DOPMYITBI
XUMHUYECKHUX BEIIECTB, OMPEACATh MPUHAICKHOCTD K KJIacCy.
Ucrounnku xumudeckoit nHGopMaiuu (CpeCcTB MacCOBOM nHQpopMaluu, ceTb UHTEepHET 1 Ipyrue).
ITonck nabopManum no HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyam
Temas.2. Conep:kanue y4eOHOIro MaTepuaa 2 OK 01
dusuko-xumuueckue | Jlekuusi, TeopeTudecKue 3aHATUS 2 OK 02
CBOICTBA Mertannsl. O6mue puznyeckue 1 XUMUYecKue CBoicTBa MeTaioB. CriocoObl MOMy4YeHus. 3HAaUeHUe 2
HEOPraHMYECKUX METAJIJIOB U HEMETAJJIOB B MPHUPOJAE M KU3HEAEATEIbHOCTU YelloBeKa M opranu3moB. Kopposus
BCIICCTB METAJUIOB: BUJIbI KOPPO3HUH, CIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU
Il cemecTp 42
Tema5s.2. Conep:xanue yueOHOro MaTepuaJa 8 OK 01
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®uzuko-xumuueckne | Jlekmusi, TeopeTudecKkue 3aHATHS 4 OK 02
CBONCTBA Hemeramnel. OOmue ¢usnyueckue W XUMHYECKHE CBOMCTBA HEMETAUIOB. THUIUYHBIE CBOWCTBA 2
HEOPraHN9eCKnX HemetaiioB  IV-VII rpynn. Krnaccudukamuss U HOMEHKIAaTypa COEAMHEHHHA HEMETaJUIOB.
BCIICCTB KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHUIOB, THIPOKCHUIIOB, 2

KHMCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB IPOCTBIX BELIECTB, BOJOPOJHBIX

COEJIMHEHM, BHICIIIMX OKCHJIOB M TUIPOKCUIIOB

IIpakTu4yeckoe 3aHsATHE. 2

CocraBiieHrnEe YpaBHEHUM XUMHUYECKUX PEAKIUI C Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX

BEIIECTB: METAJUIOB M HEMETAJIOB; OKCHIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB;

HEOPraHMYECKUX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCHAOB; HEOPTaHHMYECKUX COJEH,

XapaKTEepU3YyIOIIMUX UX CBOMCTBA. PerieHne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha

CBOICTBA, COCTaB, MOJTYYCHHE U 0€30MaCHOE UCIOIb30BAHNE BAKHEHIIINX HEOPTAaHUYECKUX BEIIECTB

B OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA

JlabopaTopHas padora 2

['unponus coneit u onpeneneHne cpeabl BOIHBIX PACTBOPOB.
Tema 5.3. Conep:xanue yueOHOro MaTepuaJia 2 OK 01
I'enernyeckas cBsi3b | JlaGopaTopHasi pagora. 2 OK 02
MEXIY KnaccaMu Pemrenne skcniepUMEHTANBHBIX 3a7a4. [ eHeTHYecKas CBA3b MEXIy KJIacCaMU HEOPTaHUYECKUX 2 OK 04
HEOPraHUYeCcKuX COeIMHEHMIH
COETMHEHU N
PA3JEJI 6. CTPOEHUE Y CBOMCTBA OPTAHMYECKHNX BEIIECTB 24
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJa 4 OK 01
Knaccugukanms, Jlekumsi, TeopeTHYECKUE 3AHATHS 2
CTPOCHHC 1 [TosiBnenue u pa3BUTHE OpraHMYecKoi XUMUM Kak Hayku. [Ipeaqmer opranndeckoit xumun. Mecto u 2
HOMCHKJIaTypa OpraHMYECKHUX 3HAYECHHUE OPraHMIECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
OpTaHMHiCCKuX BemleCTB XUMHYECKOE CTPOCHHE KaK MOPSAOK COCJAMHEHHS aTOMOB B MOJIEKYJIC COTJIACHO WX
BELIECTB

BAJIECHTHOCTU. OCHOBHBIE TOJIO)KEHUSI TEOPUU XUMUYECKOIO CTPOEHUS OPraHUYECKUX COEIUHEHUH
A.M. ByrnepoBa. YTiepoIHblil CKEJIET OPraHnYeCKON MOJIEKYIIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHMS MOJIEKYJI. I

N3omepus u U30MepHI.

[lonsitue o QynkunonanbHoM rpynne. Panukan. IlpuHuMnbl KiaccupuUKaMyd OpraHUYECKHX
COEIMHEHUM.
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MesxiyHapoiHas HOMEHKJIATypa ¥ PUHIUIIBI HOMEHKIJIATYpbl OpraHu4eckux coequHeHuii. [lonstue
00 a30Tco/IepIKaIINX COSAMHEHHX, OMOJIOTHYECKH aKTUBHBIX BEIIeCTBax (YIJIeBOIaX, JKUpPax, Oenkax
U JIp.), BHICOKOMOJIEKYJISIPHBIX COeIMHEHUSX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3aHsiTHE.

HomenknaTypa OpraHn4ecKuX COSAMHEHHUH OT/ACIbHBIX KJIACCOB (HACHINICHHBIC, HEHACKIICHHBIC U
apOMAaTHYECKUE YIIIEBOIOPO/IbI, CIIUPTHI, (DEHOJIbI, AJTbICTHIbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI U JIp.)
CocraBiieHHE TOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BELIECTB OTACIbHBIX
KJIACCOB, MCITOJIb3YSl MX Ha3BaHHsI [0 CHCTEMATHYECKON M TPUBHAJIBHON HOMEHKIJIAType (STHIICH,
alleTHIICH, TIHIEpUH (eHo, GopMalbAeru/, YKCyCHas KHCIOTa, MIMIKH). PacueTsl mpocteiiiieit
(hopMyITbI OpraHu9IeCcKON

MOJICKYJIbI, HCXOJISl M3 3JIEMEHTHOTO cocTaBa (B %)

Tema 6.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

Conep:xanue yueOHOro MaTepuasa

14

JIEKI[I/IH, TCOPETHYCCKUEC 3AHATUSA

DU3NKO-XUMUYECKHE — CBOICTBAa OPraHUYECKUX COCTUHEHUN OTAEIbHBIX — KJIacCOB
(ocobenHocTH

KJ1accu(UKaLMU 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUH psaa U oOmias popmya;
n30Mepus; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOTyUeHUS ):

— TIpeeNbHbIe YITIEBOJOPO/IbI (aJKaHbl M LIMKIIOANKaHbI). 'opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHHKOB TEIJIa B TPOMBIIIJICHHOCTH U ObITy. CBOMCTBA PUPOIHBIX YTIIEBOAOPOIOB,
HaXO0XXJICHUE B IIPUPO/IE U IPUMEHEHHE aIKaHOB;

— HempeebHbIe (AIKEHbI, aJIKUHBI U aJIKaJMEHbI) U apOMaTHYECKUE YIiIeBo10poabl. ['opeHue
alleTUJIeHA KaK HCTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

Kucnoponcoaep:xaiue coequHeHust (CIUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI,
aJIbJIETU/Ibl U KETOHBI, KUPBI, yIriaeBoabl). I[pakTHueckoe npuMeHeHne TUIEHITIMKOIIA, TIULEPUHA,
¢denona. [Ipumenenune

¢dopmanpaeruia, aeTanbIeruia, yKCyCHOM KMCI0Thl. MblIa Kak COJM BBICIIUX KapOOHOBBIX
KHUCIOT. Moroniue cBOMCTBa MblIa

A3zoTconepkalue coeAMHeHHs (AMUHBI 1 aMUHOKHCIIOTHI, OSJTKH).

BricokoMouieKysIsipHbIE COeAMHEHUSI (CHHTETUUECKHEe U OMOJIOrMuecKru-akTUBHbIE). MoHOMED,
IIOJIUMED, CTPYKTYpHOE 3BeHO. llomMepusarus sTuIeHa Kak OCHOBHOE HAIPABIICHUE €TI0
UCIIOJIb30BaHUS.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTH4eckoe 3aHATHE.

OK 01
OK 02
OK 04
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CBoiicTBa OPraHUYECKUX COCAMHEHUN OTJIENbHBIX KJIACCOB (TPUBHANIbHASI U MEXKIYHAPOAHAS
HOMEHKJIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI TIOJYUYESHHS ): IPEACTbHBIC (AIKAHBI U
LUKJIOAJIKAHbI ), HENPEeIbHbIE (aJIKEHbI, aTKUHBI U AJIKaJIUEHbI) U apOMaTHYECKUE yTIeBOJ0PO/IbI,
CHUPTHI U (DEHOITBI, KAPOOHOBBIC KHCIOTHI U Y(PHUPHI, AJTbICTHIBI K KETOHBI, AMUHBI U
AMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3a/IaHHs HA COCTABIICHUE YPABHEHUN
XMMHYECKHUX PEAKIMN C YYaCTUEM OPraHUYECKUX BELIECTB HA OCHOBAHMM UX COCTaBA U CTPOCHHUS

IIpakTu4yeckoe 3aHsATHE.

I'enernueckas cBs3b MeXAY yrieBojgopoaaMu CocTaBIEHUE CXEM peakluii (B TOM YHCIIE 10
MIPEIJIOKEHHBIM [IEMOYKaM MTPEBPALCHHH ), XapaKTePU3YIOIINX

XUMHYECKHE CBOMCTBA OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIaCCOB, CIOCOOBI X IMOJIy4CHUA U
Ha3BaHHE OPraHMYECKUX COCAMHEHH M0 TPUBUATBHON MIIM MEXKIYHAPOIHON CHCTEMaTHYECKOU
HOMEHKJIAType.

Pemenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJJaHUI Ha CBOMCTBA OPraHUYECKUX
COGI[I/IHGHI/If/'I OTACJIBHBIX KJIaCCOB

JlaGoparopHas padora.
[Tonyyenue sTHICHA U U3yYEHUE €r0 CBONCTB.

Tema 6.3.
Nnentuduxarnus
OpraHUYECKUX
BEILECTB, X 3HAUECHUE
Y IPUMEHEHHUE B
OLITOBOH U
MIPOU3BOJCTBEHHOMN
NESITENLHOCTH
YyeJIoBeKa.

Coaep:xanue yueOHOro MaTepuaJia

.JICK].[I/IH, TCOPETHYECCKUE 3AHATHUS

N

bruooprannueckue coenuHenus. lIpumeHeHne u Ouosormueckass posib yrieBojaoB. OKHCIEHHE
YIJIEBOOB- HMCTOYHUK JHEPrMM >KUBBIX OpraHu3zmMoB. OO0JacTM TNPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss O6enkoB numu B opraHu3me. buonormueckue ¢yHkiuu OenkoB. buonormueckue
¢byHKIMU xupoB. Posb opraHnyeckoil XMMUM B pellIeHUMH TPOOJIeM MUIEeBOI 6€30MacHOCTH

Ponb opranmdeckoit XuMuu B pelieHuy mMpo0sIeM dHEPTreTHIECKON 0€30MacCHOCTH, B Pa3BUTHHU
MEIUIINHBI, CO3/IaHUU HOBBIX MaTEpHUaIOB, HOBBIX HCTOYHUKOB SHEPTUH (AJIbTEPHATUBHBIE
HMCTOYHHUKHU dHEPTUn).OnacHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MbI OPTaHUYECKHUX BEIECTB
OTJIENBHBIX KJIACCOB (YTIEBOAOPOABI, CIIUPTHI, (DEHOIIBI, XJIOPOPTaHUYECKHE MTPOU3BOIHBIE,
AJBJACTUIBI U JIP.), CMBICJI ITOKA3aTeNs MPEICIbHO TOMYCTUMON KOHIICHTPAIIHI

JlabopaTopnasi padora.

Wnentudukanus opraHi4ecKux COeAMHEHNN OTJENIbHBIX KJIACCOB

Wnentudukaius opraHuYecKuX COeMHEHNUH OTJENbHBIX KIIACCOB (Ha MPUMEpPE albJACTHIOB,
KpaxMaja, YKCYCHON KHCIIOTBI, OSJIKOB | T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB
Y XapaKTepHBIX KaueCTBEHHBIX peakiuii. JleHartyparus Oenka npu HarpeBanuu. L[BeTHbIe peakiun
OEJIKOB.

OK 01
OK 02
OK 04
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IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CONEPKAHUE TPUKJIATHOTO MOXYJIs)

PA3JIEJ 7. XUMMSI B BBITY U TIPOU3BOJACTBEHHOM JEATEJBHOCTH YEJIOBEKA

Conep:xanue yueOHOro MaTepuaJia 6 OK 01
Jleknus, TeopeTuyecKue 3aHATHSA 2 OK 02
Hogeiime n0CTHXKEHUST XMUMHUYECKOM HAyKM W XMMHUYECKOM TexHosoruu. Ponb XumMum B 2 OK 04
00eCTIeYeHNN HKOJIOTHYECKON, YHEPreTHUECKOW M MUIIEBOM 0€30MacHOCTH, Pa3BUTHUH MEIHMIIMHBI. OK 07
Tema 7.1 [IpaBmia moucka ¥ aHanM3a XUMHUYECKON WMHGOpMAlMU M3 PAa3IUYHBIX MCTOYHUKOB (Hay4yHas U
Xumus B ObITY 1 yueOHO-Hay4dHas JIUTepaTypa, CpecTBAa MaccoBor MH(OpMaIuu, cetb MHTepHeT)
IPOM3BO/ICTBECHHON IpakTuyeckoe 3aHATHE. 2
ACATEIIBHOCTH [Touck u aHanu3 KEWCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB U TEXHOJIOTHM C ydeToM Oyayuiei
HEJIOBCKA npodeccnoHanbHOM  AEATETbHOCTH IO TEMaM: Ba)KHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIHOHHBIE
MaTepHualibl, KPACKH, CTEKJI0, KEPAMHUKA, MAaTEPUAIIBI JUIS DJIEKTPOHUKHU, HAHOMATEPHUAJIbI
IIpakTHYeckoe 3aHATHE. 2
3amuTa: [IpeacraBnenue pe3yiabTaToB pelieHUs KeHcoB B opMe MUHH-TIOKIIA/IA C IPE3eHTaIuei
Bcero: 72
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3. YCJIOBHUS PEAJIM3AIIMA PABOYEM ITPOTPAMMbBI YYEBHOM JAUCHUILIAHBI

3.1. Tpe6oBaHuA K MUHMMAJIbHOMY MAaTepHAJbHO-TEXHHYECKOMY 00ecre4eHn 0

OcBoeHne mnporpaMmbl y4eOHOH AMCHUUIUIMHBI «XHMHUSA» [peanojaraeT Hajludue B
npodeccuoHaIbHON 00pa30BaTENIbHON OpraHU3alty, PeaTn3yIoiel 00pa3oBaTeIbHYIO IPOTPaMMy
cpennero obmero oopazoanus B npenenax ocBoeHuss OITOIT CITO na 6a3e 0oCHOBHOro 00IIEro
o0Opa3oBaHus, KAOMHETAa XUMHUH € JJabopaTopueil u 1ab0OpaHTCKOM KOMHATOM.

[Tomemienne kabuHeTa XUMHHU, JIAOOPATOPUIl M JTAOOPAHTCKOM KOMHATHI YAOBJIETBOPSET
tpeboBanusaM CaHHTAPHO-3IHAEMHUOIOrHUECKUX paBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02).

OcHarnienre yueOHOro KabnHera:

e I10CAJOYHBIC MECTA 10 KOJUYECTBY CTY/IEHTOB;

o pabouee MeCTO MpenoiaBarTes;

e II€YATHBIE U SKPAHHO-3BYKOBbIE CPEJCTBA O0yUEHUS,;

e DJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

Texnuueckue cpencTsa o0Oyue

HUS:

o MyJbTHUMEIUITHOE 000PYA0BaHHE;

o koMmmuiekT DVD nuckoB ¢ y4eOHBIMU (HIIbMaMH MO0 XHMHUH,

e HuTepHer.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOPATOPHH:

o KOMIUIEKT J1a00paTOPHBIX CTOJIOB,;

e BBITSDKHOM HIKad;

o KOMIUIEKTBI JIaDOpaTOpHOW TMOCYAbl, OOOPYIOBAaHUS UM PEAKTHBOB HA  KaXJblii
71a00paTOPHBIHA CTOJ IO COOTBETCTBYIOIIUM TEMaM,

o HaTypajlbHble  OOBEKTHI, MoOJENM, MNpuOOpel M  HAOOphl AN [OCTAHOBKH
JIEMOHCTPAIIMOHHOTO SKCIIEPHMEHTA,

 BCIIOMOTaTesIbHOE 000pYyI0BaHUE U HHCTPYKIIHH.

[Ipu peanuzanuu paboueil nporpammsl yueOHONW muctumiinHbl OY /(.11 «Xumus» moxer
OBITH HCIOJIL30BAHO MporpaMMHoe obecneyenue Big Blue Button (BBB), Moodle, S-muck.

3.2. UudopmannoHHoe odecrieyeHue 00ydeHHs, NepedeHb PEKOMEHAYeMbIX Y4eOHBIX
n3nanuii, UHTepHeT-pecypcoB, 10NOJTHUTEILHON JUTEPATYPbI

OcHoBHas nTuTepaTypa:

1. Xumus. bazossiit yposens. 11 kinace: yuebnuk / O. C. I'abpuensu, cepust Beprukanb
— M. Hpoda, 2020

2. Xumus. bazosslil yposens. 10 kiacc: yuebnuk / O. C. 'abpuensn, cepust Beprukanp
— M. Hpoda, 2020

3. XuMus : yaeOHUK 1715 cpeiHero npodeccuoHanbHoro oopazosanus / 0. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. Illanoan ; mox o6meii penakuueii I'. H. ®aneesa. — 2-e u3g.,
nepepad. u jgom. — Mocksa : MsnmarensctBo IOpaiit, 2023. — 431 c. — (IlpodeccronanpHoe
obpaszoBanue). — ISBN 978-5-9916-7723-3. — Tekct : snekrponHslii // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/513073

4. CaBunkuna E.B. O6mas u Heopranndeckas xumusi. B 2 Tomax. T. 1: 3akoHBI U KOHIIETIIUN
/ CaBunkuna E.B., MuxaiinoB B.A., Kucenés KO.M.. — Mocksa : Jlaboparopus 3uanuid, 2022. —
403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — Tekcr : anexkTpoHHbli // [PR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/121996.html

5. Audunorenosa, . B. Xumust : y4eOHUK U TPAKTUKYM JJISI CPETHETO MPOPECCHOHATHHOTO
obpazoBanus / 1. B. Audpunorenosa, A. B. badkos, B. A. [TonikoB. — 2-¢ w31., UCIP. U JIOM. —
Mocksa : WzparensctBo [Opaiit, 2023. — 291 c. — (IIpodeccuonanbHoe o0Opa3oBaHue). —
ISBN 978-5-534-11719-6. — Texkcr : anekTponHbIii // O0pa3zoBatenbHas margopma KOpait [caiT].



https://urait.ru/bcode/513073
https://www.iprbookshop.ru/121996.html

— URL.: https://urait.ru/bcode/513807
6.Tynmukun, E. 1. Xumusa. B 2 4. Yacts 2. Opranudeckass XuMus : YI€OHHUK IS CPETHETO

npodeccuonansHoro obOpaszoBanusi/ E. W. Tynukun. — 2-¢ w3a., wcnp. m gom. — MoOcCKBa :
NznarensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanbproe obpazoBanue). — ISBN 978-5-534-
02749-5. — Tekct : oanekrpoHHbld // OOpaszoBarenpHass miatdpopma HOpailt [caiit]. —

URL: https://urait.ru/bcode/513731

JlononHuTEeNpHAS IUTEPATYpA:

1. O6mas u Heoprannveckas xumus. B 2 tomax. T. 2: Xumwus snementos / JI.JO. Anuk6epoBa
[u 1p.].. — Mocksa : JIabopatopust 3nanuii, 2022. — 555 ¢. — ISBN 978-5-93208-577-6 (1.2), 978-
5-93208-575-2. — Tekcr : oamekrponnbii // IPR  SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121998.html

2. Opranunueckas Xxumus : Meroaudeckue pekomenmanuu / A.H. U3smectheB [u ap.].. —
Mocksa : M3natensckuit lom MUCuC, 2022. — 72 ¢. — Texct : anextponssiii / IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/129903.html

NHuTtepHeT-pecypcesl

www.dic.academic.ru (OHJIAHH-CJIOBAPH M SHIIMKJIONICIUHN ).
www. biorosinfo.ru (ob6mecTBo 6morexHonaoros Poccun).
www.nano-info.ru (yuebHble MaTepHalibl O pa3BUTHU HAHOTEXHOJIOTHIA).
www.xumuk.ru (caiiT 0 XuMun).
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT AJIS MKOIBHUKOB «XUMUS»).
www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA 10 XUMUH).
www.enauki.ru (MHTEepHeT-u3aHue Ui yunreneil «KEctecTBeHHbIE HAYKNY ).
www. hvsh. ru (kypHan «Xwmust B mkone»). www.hij.ru (kypHan «XuMus H

NGO~ wWNE

KU3ZHBY).

9.  www.chemistry-chemists.com (3J1€KTpOHHBIH KypHaT «XUMUKU H XUMHSI).
10. 9BC «IPRSmart»

3.3. MeTronnyeckoe obecnmedeHHe o00pa3oBaTeILHOIO mpomecca sl 00y4YeHHs
HHBAJM/IO0B H JIUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS

VYcnoBusi opraHuzaliMi U COACp)KaHWE OOY4YEHUsS W KOHTPOJS 3HAHUM WHBAIUJIOB U
oOydaromuxcsi ¢ OB3 mo aucuuruimHe «XuUMUS» OINPEAENSIOTCS MPOrpaMMON JUCIHUILIUHBL,
aJanTUPOBAHHOM MPU HEOOXOAMMOCTH JIJIs1 OOYUECHHS YKa3aHHBIX 00y4JarOIINXCA.

Opranuzaius o0y4eHus, TEKyIIeH U MPOMEKYTOUHOM aTTeCTallui CTYCHTOB-UHBAIHJIOB U
ctynentoB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEH MCUXO(PU3UYECKOTO Pa3BUTHSA,
WHAWBUAYAIbHBIX BOZMOKHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00YJAIOIINUXCS.

Ucxonst n3 ncuxopu3nyueckoro pa3BUTHUSI U COCTOSHUS 3JI0POBbSI CTYJCHTOB-UHBAIUIOB U
ctyneHToB ¢ OB3, opranusyroTcs 3aHsITH COBMECTHO C APYTUMHU 00YJarOIIUMHUCS B OOIIUX TPyHnax,
WCIIOJIB3YSl COIMAIbHO-aKTUBHBIE M DPEQIICKCUBHBIE METOABl 00y4YeHHUs CO3/1aHHsi KOM(OPTHOTO
MICUXOJIOTUYECKOTO KJIMMaTa B CTYJEHYECKOW TpYIIE WIH, MPU COOTBETCTBYIOIIEM 3asBICHUU
TaKOro 00YyYaromerocs, Mo WHAWBUAYATHHOM MTporpaMMme, KOTopasi sIBJISETCS MOIU(PUITUIPOBAHHBIM
BapHAaHTOM OCHOBHOW pabouell mporpaMMbl TUCHUIUTMHEL. [Ipu 3TOM copepkaHue MPOrpaMMBbI
JTUCIUTIINHBI HE U3MEHsIeTCsl. VI3MEHSIOTCsI, KaK mpaBuiio, GopMbl 0OOydeHHs] M KOHTPOJIS 3HAHUH,
o0Opa3oBaTeNbHbIe TEXHOJIOTHH U TUAAKTHUYECKHE MaTEPUaJIbL.

OOyueHne CTyIEHTOB-WHBAIHAOB W CTyneHTOB ¢ OB3 Takke MOXXET OCyIIeCTBIATHCS
WHAWBUAYAILHO W/WIIM C MPUMEHEHUEM TUCTAHITMOHHBIX TEXHOJIOTUH.

JluctaniimoHHOE 00y4YeHHe 00ecreynBaeT BO3MOKHOCTh KOMMYHUKAIIMH C TIPETNO1aBaTelieM,
a TaKkKe C JpYrMMH OOydyaeMbIMH TOCPEICTBOM BeOMHApOB (HampuMep, C HCIOIb30BAaHUEM
nporpaMMbl SKype), 9To CIocoOCTBYET CILIOYCHHIO TPYIIIbI, HAMPaBIsSET y4eOHYIO TPYIIy Ha
COBMECTHYIO PalboTy, 00CYXAeHHE, TPUHSITHE TPYIIIOBOTO PEIICHHUS.

B yueGHOM mpoliecce s MOBBINIEHUS YPOBHS BOCHPHUSATHS M MepepaboTKu yueOHOU
uH(pOpMAIIUK CTYACHTOB-UHBATHIOB M CTyneHTOB ¢ OB3 mpuMeHSIOTCS MyNIbTHUMETUNHBIE U
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CHEIMAIM3UPOBAHHBIE TEXHUYECKHUE CpPEICTBA MpHeMa-liepenadn y4eOHOH uHPoOpManuu B
JOCTYIHBIX (QOpMax Ui CTYICHTOB C pPa3IMYHBIMH HapYIICHUSMH, OOECICUMBACTCS BBIITYCK
ATBTEPHATHBHBIX  (OPMATOB TEUATHBIX MaTepuanoB (KPyMHBIH MPUQPT), SICKTPOHHBIX
00pa3oBaTeNLHBIX PECYpPCOB B OPMaX, aIalTHPOBAHHBIX K OTPAHUYCHHUSIM 3JI0POBbsI 00YJaIOIIIXCS,
HaJIM4Me HEOOXOIMMOT0 MaTepHaIbHO-TEXHHUECKOTO OCHAIICHUSI.

[TonGop 1 pa3paboTKa yueOHBIX MaTEPHUAIOB IIPOU3BOIUTCS MPETIOAABATEIIEM C YIETOM TOTO,
4TOOBI CTYAEGHTHl C HapyIIEHUSAMH Clyxa HOJy4aldd HH(POPMALHUIO BH3YaJIbHO, C HAPYIICHUSMH
3peHHS — ayTUAIbHO (HAIPUMeEp, C UCIIOJIb30BaHHEM IIPOTPaMM-CHHTE3aTOPOB PEUN ).

Ilpumeuanue: Ilpenooasamenu, yueOHvle KypCbl KOMOPbIX mMpebdylom om cmyoeHmos
BbINOJIHEHUS ONPEOeNeHHbIX Cneyupuueckux Oelcmesutl U npedcmasiasuux coooi npooiemy uiu
oeticmeue, HeGbLINOIHUMOE O/l CHYOEHMO8, UCHbIMbIBAIOWUX MPYOHOCMU C NepedsudceHuem U
peuvto, oosazanvl 6 PIIJ] yuecmv smu ocobennocmu u npeonazamv CMyOeHMAaM-UHBATUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie Memoobvl 3aKpenieHus u3yiaemo20 mamepuaia.

JIssi OCYIIECTBIICHUSI TPOIEIYpP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTrecTanuu oOydarommxcst HHBaIuI0B U i ¢ OB3 (oHI OLEHOYHBIX CPENCTB MO AUCIUILIUHE,
MIO3BOJISIOIINN OLEHUTH JOCTH)KEHHE UMHU PE3yJIbTaTOB O0YYCHHUS U YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIIMH, TPEAYCMOTPEHHBIX YUYEOHBIM IUTAaHOM W pabodell MporpaMMoi JAMCUUIUIMHBL,
aIaNITUPYETCs IUTst 00yJarOIIMXCsl MHBAIUIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI C
Y4ETOM MHIUBUAYAIBHBIX MCHUXO(PH3UOIOITHYECKIX OCOOCHHOCTEH (YCTHO, TMCBMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMITbIOTEpE, B (hOpME TECTHPOBAHUS U T.I1.). [Ipn HEOOXOAMMOCTH 00YYAIOIUMCS
IPEJOCTABIISETCS JOMOJHUTEIBHOE BPEMS ISl TIOATOTOBKH OTBETA MIPU MPOXOXKIACHNHU aTTECTAIINH.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITIJIMHBbI

Texkymmii KOHTPOJIb M OLEHKA pEe3ylIbTaTOB OCBOCHMS AMCLMILIMHBI OCYLIECTBIISETCS
npernojiaBaTeseM B Ipoliecce MNPOBEACHMs IMPAKTUYECKUX 3aHATHH U J1abOpaTOpHBIX pPadoT,
TECTUPOBAHUS, a TAK)KE BBIIOJIHEHUS 00Yy4aloMMUCS MHANBUYaNIbHBIX 3a1aHuil. [IpomexxyTounas
aTTecTanus Bo 2 ceMectpe B popme auddepeHnrpoBaHHOro 3a4era.

Oo0mue
komnereHuu | Moayas/Pa3nen/Tema THbI OLEHOYHBIX MEPONPUATHI
u

Pasnen 1. OcHOBBI CTPOEHHS BeleCTBa

OK 01 CrpoeHne aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX IIEMEHTOB
XUMHUYECKUX 3JIEMEHTOB U |U IPUPOJA XUMUYECKOU CBA3M.
IIPUPOIA XMMUYECKON 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (HOpMYIT
CBSI3U JIBYXaTOMHBIX CO€IMHEHUN (OKCHUJIOB, CYJIb(HIOB,

THJIPUJIOB U T.I1.).

3. 3agaHus Ha MCITOJIb30BAHUE XMMUYECKOM
CHMBOJIMKH U Ha3BaHWHM COeTUHEHUH MO
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJTHON XUMHUH U
TPUBUAITBHBIX HA3BAHHM JIT COCTABIICHUS
XUMHUYECKUX (POPMYI IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KIIACCOB

OK 01 [lepuoanueckuii 3akoH u | 1. Tect «Mertamunueckue / HeMeTaJUIMYECKHE
OK 02 tabmuua 1. CBOMCTBA, AIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
Meneneena AIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE

C UX DJIEKTPOHHBIM CTPOEHUEM U TIOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMUYECKHUX JIIEMEHTOB
JI.. MeHnzaeneeBa.
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2. [IpakTryeckue 3aJjaHusl HA yCTAaHOBJIEHUE CBSI3U
MCKAY CTPOCHHUEM ATOMOB XUMHUYCCKUX 3JICMCHTOB
U TIEPUOANYECKUM U3MEHEHUEM CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COCIII/IHCHI/Iﬁ B
COOTBETCTBUU C nonoxenuem [lepuoauueckoit
cUCTeMeE.

3. [IpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKUE
3a/IaHMs] Ha XapaKTepU3aALNI0 XUMUYECKUX
a51eMeHTOB: «MeTalTn4ecke / HeMeTallTnYecKIe
CBOMCTBA, AJIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX 3JICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MEPUOANYECKON CHCTeMe XUMHYECKUX 3JIEMEHTOB
JI.1. MennaeneeBay

Pa3nes 2. XumMnueckue peakuuu

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIIuii:

— COEIMHEHMS, 3aMeIlIeHUs, Pa3lI0KeHUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTAaHOBUTEJIbHBIX PEAKIIUi C UCTIOIb30BAHUEM
METO/1a AIIEKTPOHHOTO OajaHca.

2. 3ajaym Ha pacueT Macchl BElIeCcTBa WK 00bEMa
ra30B M0 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE
WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEILIECTB; PaCU€ThI

Macchl (00bEMa, KOJTMUecTBa BEIIECTBA) IPOAYKTOB
pEaKIMH, €CIM OJHO U3 BEHIECTB MMEET IPUMECH

DIIEKTPOJIUTHYECKAS
JTACCOLIHALINS U HOHHBIA
o0MeH

1. 3amanus Ha coCTaBIEHHE MOJIEKYIISIPHBIX U
HMOHHBIX PEaKINil C y4aCTHEM KUCJIOT, OCHOBAaHUM U
COJIEH, YCTaHOBJIEHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peakuit"

Pa3pnen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKHUX BelleCTB
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OK 01

Knaccudukanms,
HOMEHKJIATYpa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

1. Tect «HomeHnkiarypa u Ha3BaHue
HEOPraHUYECKHUX BEIECTB UCXOS U3 UX
XUMHUYECKON (hOPMYIIbI UM COCTABJIICHHE
XUMHYECKON (POPMYITBI UCXOIs U3 HAa3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM U TPUBUATBHON
HOMEHKJIATYpe».

2. 3agaum Ha pacyeT MacCOBOM J10JIH (MacChl)
XUMHUYECKOTO AJIeMEHTa (COSIMHEHNS) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3a1aHus 10 KIACCU(PHUKAINH,
HOMEHKJIAType U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha ONpeesieHUue
XUMHUYECKON aKTUBHOCTHU BEILIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBSA3H U TUIA KPUCTAJUIMYECKOM
pelIeTKH

OK 01
OK 02

Duznko-xuMHuUYeCcKue
CBOWCTBA HEOPTAaHUYECKUX
BEIIECTB

1. Tect «OcoOEHHOCTH XUMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJICH.

2. 3agaHus Ha COCTABJICHUE YPABHEHUM XUMHUYECKHUX
PEeaKIMil C y9acTHEeM MPOCTHIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: OKCHI0B METAJJIOB,
HEMETAJUIOB U aM(OTEPHBIX PJIEMEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U aM(pOTEPHBIX
TUJIPOKCHIOB, HEOPTaHUYECKUX COJIEH,
XapaKkTepU3YIOIINUX UX CBOMCTBA U CITOCOOBI
MOJTYYCHUSI.

3. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
3aJlaHMs HA CBOMCTBA M TMOJyYE€HUE HEOPTaHUUECKHUX
BEIISCTB

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHWYECKUX BEIIECTB

1. IlpakTHKO-OpUEHTHPOBAHHBIE 3aaHUS IO
COCTABJICHUIO XUMHUYECKUX PEAKIHNA C yIaCTHEM
HEOPraHMYECKUX BEIIECTB, UCIOJIb3YEMbIX JJIS UX
UACHTU(DUKAIIH.

2.JIaGopatopHas pabota: “UneHtudukanus
HEOPraHWYECKHUX BEIIECTB”

Pa3nen 4. CtpoeHue M cBOlicTBa OPraHN4YecKMX BellecTB
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OK 01

Knaccudukanms,
CTPOCHHE U HOMEHKJIATypa
OpPraHMYECKUX BEIECTB

1. 3amanus Ha COCTABIICHUE HA3BaHUI OPraHUYECKUX
COCIMHEHUH 110 TPUBUAJIBHON WIA MEKIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJIEHHE MOJIHBIX U COKPALIEHHbIX
CTPYKTYPHBIX (hOpMYJI OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajgauu Ha ompeneeHre mpocTeneld GopmMyITbl
OpraHMYECKON MOJIEKYJIbI, UCXO/IS U3 AIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHCHUN_

1. 3aganus Ha COCTaBIIEHHE YPAaBHEHUN XUMUYECKUX
peakiuii C ydacTHeM OPraHMYEeCKUX BEIIECTB Ha
OCHOBaHHUU UX COCTaBa U CTPOCHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUUYECKUX
peaxuil, WIUTFOCTPUPYIOIIUX XUMHUYECKHE CBOICTBA
C YYETOM MEXaHHU3MOB IMPOTEKAHUS JTAHHBIX PEaKIIUN
Y TEHETUYECKOH CBS3U OPraHUYECKUX BEIECTB
pa3HbIX KJIACCOB.

3. PacueTrHble 3a/1a4u O ypaBHEHUSM PEAKIIHii ¢
y4acTHEM OPTaHHUYECKUX BEIICCTB.

4., JTaboparopnas pabota “IIpeBpamieHus
OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu"

OK 01
OK 02
OK 04

Nnentuduxanus
OpPTraHUYECKUX BEIICCTB,
UX 3HaYCHHE U
pUMEHEHHE B OBITOBOW U
POU3BOACTBECHHOM
NeSITeTbHOCTH YeJI0BEKa

1.IIpakTuKO-OpUEHTUPOBAHHBIE 3aJaHHUS 110
COCTaBJICHUIO XHMHUYECKUX PEAKIUN C ydacTHEeM
OpPraHUYECKUX BEIIECTB, B T.U. UCIIOIb3YEMbIX IS
WX UJICHTU(PUKAIUU B OBITY ¥ IIPOMBIIIICHHOCTH.
2.JIaboparopnas pabota: “UaeHTHdUKAITISA
OpTraHWYECKUX COCAMHEHHH OT/EIbHBIX KJIAaCCOB™

Pazgen S. Kuneruveckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECKHX PeaKIui

OK 01
OK 02

CKOpOCTh XMMHYECKUX
peakuuii. XuMU4ecKoe
paBHOBECHE

ITpakTHKO-OPHEHTHPOBAHHBIE TEOPETUYECKUE
3aJjaHus Ha aHaiau3 (GaKTOPOB, BIUAIOMINX HA
MU3MEHEHHE CKOPOCTH XMMHYECKON PEaKIIUH.
[TpakTHKO-OpHEHTHPOBAHHBIE 33JaHUSI Ha
npuMeHeHne npunuuna Jle-Illarense puis
HaXO0X/ICHUS HaIlPaBJIEHUSI CMEILIEHUs] PaBHOBECHS
XMMUYECKOHN peakIuy U aHajau3 paKkTopoB,
BIIUSIIOLINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS

Paspnen 6. PacTBopsl

OK 01 [TonsiTue o pacTBopax 1. 3amaum Ha MPUTOTOBJIEHNUE PACTBOPOB.

OK 02 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIE 3a/1aHUS
Ha JIUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yeMbI€ B OBITOBOM
Y TIPOM3BOJICTBEHHOM /I€ATEIbHOCTH YeJIOBEeKa

OK 01 HccnenoBanue cBoiicts  |JlaboparopHas pabota

OK 04 pacTBOpOB “IIpuroroBiaeHue pacTBOPOB”
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Pasznes 7. Xumus B ObITY U IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

OK 01 Xumus B OBITY H Keiic (¢ yaerom Oynymieit nmpodeccnoHaaIbHOM

OK 02 IIPOU3BOJCTBEHHON JIESITEIIBHOCTH )

OK 04 NEeITEIbHOCTY YelioBeKa |Bo3MOXKHBIE TEMBI KEHCOB:

OK 07 1. [Torennenue KMMaTa U BBICBOOOKICHHE ra30BhIX

THJIPaTOB CO JHA OKEAHA.

2. Byaymue marepuaisl 1S aBua-, MalllMHO- U
pUOOPOCTPOCHUS.

3. HoBble MaTepHaibl AJisi COTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX IIPENAPATOB

O01mme KpUTEPUN OLIEHKH Pe3yJIbTATOB OCBOCHUS Y4€OHOM M CIUNINHbBI

B yCTHBIX M INHCBMEHHBIX OTBETaX CTYICHTOB Ha IPAKTUYECKUX (CEMHUHApPCKUX U
7a00paTOPHBIX) 3aHATUAX, B COOOIIGHUSX M JOKJIanax, U Jpyrux ¢Gopmax ayIuTOpHOU U
CaMOCTOSITENIbHOM paboOThI, a TaKKe B TEKYIIMX KOHTPOJIBbHBIX padOTax Y4YUTHIBAIOTCS: TIyOMHA
3HAHUU, BJaJIeHHE HEOOXOMUMBIMU YMEHHSIMH (B 00bEME MPOrpaMMbl), JTOTUYHOCTh U3IOKEHUS
MaTepuiia, BKIIoYasi 00001eH s, BEIBOBI, COOTIOIEHNE HOPM JINTEPATYPHOH pEyH.

OLEHKY «OTJIMYHO» 3aCIYXUBAET CTYJIEHT, TBEPAO 3HAIOMIMI MPOrpaMMHBIN Marepua,
CUCTEMHO M TPaMOTHO U3JAralIiuid €ro, JEMOHCTPUPYIOIIMI HEOOXOAUMBI ypOBEHb
KOMIIETEHIINM, YETKUE, CKAaTbhle OTBETHl HA JOMOJHHUTEIbHBIE BOMPOCHL, CBOOOJHO BiaJCIOLIUI
MIOHATHUIHBIM aIllapaToM.

OLEHKY «XOpOLI0» 3acily’kKUBaeT CTYJEHT, MPOSBUBIIMI IOJIHOE 3HAHUE IPOrPAMMHOrO
Marepuaia, JEMOHCTPUPYIOIIUK CHOPMHUPOBAHHBIE HA JIOCTATOYHOM YPOBHE YMEHHS W HaBBIKH,
yYKa3aHHbIE B IpOrpaMMe KOMIIETEHIHWH, JONYCKAIOMIHWA HENPUHUMUIINAIbHBIE HETOYHOCTU IIPH
W3JI0KEHUU OTBETA Ha BOIPOCHI.

OneHKy «yA0BJIETBOPUTEIbHO» 3aCITyKUBAET CTYIEHT, OOHAPYKUBIIUN 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO HE YCBOMBIIMHA [eTajld, JOMYCKAIOUIUI OIIMOKU MPUHUUIIHAIBHOIO
XapakTepa, JIEMOHCTPUPYIOIIMH HE /0 KOHIA CQHOPMHPOBAHHBIE KOMIIETCHIIMU, YMEHHUs
CHUCTEMAaTHU3UPOBATh MATEPUAI U 1EJIaTh BBIBOJBI.

OneHKy «HeyI0BJEeTBOPHTEJIBHO» 3aCIIy’)KMBAcT CTYJIEHT, HE YCBOMBIIUN OCHOBHOIO
CoJlep’KaHusl MaTepualla, He YMEIOIUN CHUCTeMaTU3UpoBaTh MHPOPMAIUIO, J1e1aTh HEOOXOANMbIE
BBIBO/JIbI, YETKO ¥ TPAMOTHO OTBEYaTh HA 3a/IaHHbIE BOIIPOCHI, IEMOHCTPUPYIOLINI HU3KUHA YPOBEHD
OBJIaJICHUS] HEOOXOAUMBIMU KOMIIETEHIIUSMH.

OuenuBanme cTyeHTa Ha AU (PepeHHHPOBAHHOM 3a4eTe M0 Y4eOHO# M CUUIJINHe

OneHKa «OTJIMYHO» BBICTABISAETCS CTYJEHTY, €CIM OH TIJIyOOKO M TPOYHO YCBOWII
IPOrpaMMHBIM MaTepua, MCUYEpPIbIBAIOLIE, MOCIEeI0BATENIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
u3jaraeT, yMeeT TECHO YBS3bIBaTb TEOPHUIO C INPAKTHUKOW, CBOOOAHO CIIpaBIseTCS C 3a/ladamu,
BOIpOCAaMM U JPYIMMHM BHJIAMU TPUMEHEHHUs 3HAaHUN, HE 3aTpyIHSAETCSs C OTBETOM IpHU
BUJOM3MEHEHUH  3aJlaHui, TpaBHJIBHO  OOOCHOBBIBAET  MPHUHATOE  pEIleHHe,  BIAJAEET
Pa3HOCTOPOHHUMU HAaBBIKAMM U TPUEMAMU BBIMOJTHEHUS MPAKTUYECKUX 3a]1a4.

OneHka «X0poIIo» BBICTABIISETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MAaTepUall, TPAMOTHO U
[0 CYUIECTBY H3JIaraeT ero, He JOIMycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIIPOC,
IIPABWJIBHO NPUMEHSET TEOPETUUECKHE MTOJIOKEHUS ITPU PEILIEHUH MPAKTUYECKUX BOIIPOCOB U 3a/]ad,
BJIa/IeeT HEOOXOAMMBIMU HaBbIKAMH U MPUEMAMH UX BBIITOJIHEHUS.

OneHka «yI0BJIETBOPHUTEIBHO» BBICTABIISIETCS CTYINEHTY, €CJIM OH MMEET 3HAHUS TOJIBKO
OCHOBHOTO Marepuajia, HO HE YCBOWJI €ro Jerajeil, JOMyCKaeT HETOYHOCTH, HEIO0CTaTOYHO
npaBUiIbHbIE (OPMYIMPOBKH, HApYyLIEHUs JIOTUYECKOM TMOCIEI0BATENIbHOCTH B HU3JI0XKEHUU
IIPOrpaMMHOI0 MaTepHalia, UCIBIThIBAET 3aTPYyIHEHHUS IPU BBHITIOJHEHUH NTPAKTUYECKUX paldoT.

OneHka «HeyJ0BJETBOPHUTEJIbHO» BBICTABISAETCS CTYJIEHTY, KOTOpPBIi HE 3HaeT
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT CYIIECTBEHHbIE OUTMOKH, HEYBEPEHHO,
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IlepeyeHb BONPOCOB /il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIMU
1o y4yeOHOW qucuunanue « XuMus»

CoBpeMeHHast MOJIeIb CTPOCHHUSI aTOMa
OnekTpoHHas KOHGUTypalus aToma.
Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, 0-371eMEHTHI).
DNeKTpOHHAs TPUPOJIa XUMUYECKOM CBSI3U.
Buabl xumuyeckol cBs3M (KOBaJICHTHAs, HOHHAsI, METaJUTMYECKasi, BOAOPOAHAs) U
crocoObl ee 00pa3oBaHUs
Ilepnonnueckas cucrema xummdeckux 3ineMeHToB .M. Menneneesa.
Pu3N4ECKU CMBICI
Ilepuonnueckoro 3akona J1.11. Menneneena.
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoanyeckoro 3akona /.M. Menneneena.

. PacTBopenue kak pU3NKO-XMMHUYECKHIA TIporiecc. PacTBopsr
11.
12.

PactBopuMocTs. MaccoBas 107151 paCTBOPEHHOI'O BELLIECTBA.

Cwmbicn mokasaresis MpeAesibHO JOMYCTUMOM KOHLIEHTPAIlMU U €r0 UCIIOJIb30BAaHUE B
OILICHKE 9KOJIOTUYECKON OE30MaCHOCTH. ONAaCHOCTh BO3/ICHCTBUS Ha KUBBIE OPraHU3MBbI
OIpE/IENIEHHBIX BEIIECTB.

OnacHOCTh BO3/IEUCTBHS HA )KMBBIE OPTaHU3MBbI OIIPEICIICHHBIX BEIIECTB.
Krnaccudukanus u THITBI XUMAYECKUX PEAKIUI ¢ y9aCTHEM HEOPTaHUICCKUX BEIIECTB.
CreneHb OKHCIIEHUSA. YPaBHEHUS OKHUCICHHUS-BOCCTAHOBIICHUs. OKHCIUTEND
BOCCTAaHOBUTEb.

Teopust 3NEKTPOIUTUUECKON TUCCOLUALIUN

DIIEKTPOHUTHI, HEAIEKTPOIUTHL. Peakiiuu noHHOro 0OMeHa.

CKopoCThb peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

TerutoBbie 23(HEKTHl XUMUYECKUX pEaKIUid. DK30- U SHIOTCPMUICCKIE, PCAKIUH.
OO6patumocTh peakiuil. XMMHUYECKOE PaBHOBECHE W €r0 CMEIIEHHE IMOJA JEHCTBUEM
pa3uyHbIX (HaKTOPOB

[Tpenmet Heopranndeckoit xumun. Kiaccudukanys HeOpraHHUeCKUX BEIIECTB.
OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHUIBI, THAPOKCHUIBI, KHCIOTHI, COJIH).
Kpucrannundeckue u amop¢Hbie BemecTBa. TUIBI KPUCTATNIMYECKUX PEIIETOK
3aBUCUMOCTH (PU3UYECKUX CBOMCTB BEUIECTBA OT THIA KPUCTAINIMYECKON PEIIETKH.
3aBUCUMOCTh XMMUYECKOM aKTMBHOCTH BEUIECTB OT BHUJA XMMHUYECKOH CBS3U U THUIIA
KPUCTAJUIMYECKON PEHIETKH.

O6mue ¢puznyeckrue 1 XMMUYECKUE CBOWCTBA METAIIJIOB.
Croco0bI MoTy4YeHus: METaJJIOB

Koppo3us metannos

3HavueHHE METAUIOB W HEMETAUIOB B MPUPOJAEC W SKU3HEACATEIHPHOCTH YeJIOBEKa U
OpraHU3MOB

OO6mme ¢puznueckrue 1 XMMUIECKHE CBOMCTBA HEMETAIJIOB

Tunuunsle cBoiicTBa HemeTaos 1V-VII rpynn

Knaccudukanmst 1 HOMEHKIIaTypa COeIMHEHU HEMETaJIOB.
KpyroBopoTbl OMOTEHHBIX AJIIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OKCHUJIOB.

XUMHYECKUE CBOMCTBA THAPOKCUIOB.

XUMHUYECKUE CBOMCTBA KUCIIOT.

XUMHUYECKUE CBOWCTBA COJIEH.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIICCTR.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BOJOPOAHBIX COCTMHEHHIH,
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB BBICIITUX OKCHJIOB U THAPOKCHJIOB
['eneTnueckasi CBA3b MEXIY KJIaCCAMH HEOPTraHUYECKUX COECTMHEHUM
[IpenMeTt opraHUnYeCcKO XMMUH.
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OcHOBHBIE [T0JIOKEHUSI TEOPUHU XUMUYECKOTO CTPOEHUSI OPTaHNYECKUX COeqMHEHNH A.M.

bytneposga.
W3omepus 1 U30Mephl.
[TpuHIMIBI KTacCUPUKALIMA OPIaHUYECKUX COCIUHEHUH.

MexayHapoaHas HOMEHKJIATypa M IPHUHOMUIBI  HOMEHKIATYPbl  OPTaHMYECKHUX

COCTUHEHUN.

CBolicTBa IPUPOIHBIX YIIIEBOJOPOJIOB, HAXOXKCHHE B IPUPOC U TPUMEHECHUE
0COOCHHOCTHU

Knaccudukanuu 1 HOMEHKIATYpbl BHYTPH KJlacca YTriIeBOJAOPOIOB.

[IpenenbHbIE YTIEBOJOPOIBI

HenpenenpHbie yriieBoj0pOIbI

Kucnoponconepxauue coequnenus. Knaccudukanus

[TpakTHYeckoe MpUMEHEHUE KUCIOPOICOISPKAIIIX COSTMHEHUI

Mpia Kak cOJIM BBICIIUX KapOOHOBBIX KHCIIOT

A3oTcoaepikalle coeIMHEHUsI. AMUHBI.

A3oTconepkalue CoeIMHEHUSI. AMUHOKHUCIIOTHI.

A3zoTtcoaepikaiue coenuHeHus1. benku.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU OPTraHHUYECKUX COSIMHEHHM.
BricokoMoeKkysipHbIe COSTUHEHUS (CHHTETHYSCKHE U OMOJIOTMUECKU-aKTUBHBIE).
buooprannueckue coeTuHEHUS.

[TpumeHeHre U OMOIOTHYECKast POJIh YTIICBOJIOB.

Ob6nactu npuMeHeHus: aMUHOKHUCTOT. [IpeBpariennst 0eIKOB MUILK B OpraHU3Me.
buonornueckne GyHKIIUU OSIKOB.

buonoruueckue GyHKIIUU )KUPOB.

Ponb opranudeckoli XUMHUH B PEIICHUH TIPOOJIEM MHUIIEBON 0€30MacHOCTH.

Pounb oprannydeckoil XuMuu B pelieHuH MpoOIeM SHepreTudeckoil 6€30MacHOCTH.
ANbTEpHATUBHBIC HCTOYHUKH SHEPTHU.

Ponb opranndeckoit XuMuu B pa3BUTUU MEIULIUHBL.

Ponb opranndeckoii XMMHH B CO3JTAaHUM HOBBIX MaTEPHUAJIOB.

OmnacHOCTb BO3JCHCTBUS Ha >KUBEIC OpTraHu3Mbl OPraHUYCCKHUX BCHICCTB OTACIBbHBIX

KJIaCCOB.
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