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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI «XUMUS».

1.1. MecTo OMCUMIUVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI.

OO61meoOpa3oBaTenbHas AMCHMIUIMHA «XHUMHs» H3ydaeTcs Ha 0a30BOM YpOBHE B
o0meo0pa3oBaTeIbHOM LHMKJIE€ Y4eOHOro IjlaHa OCHOBHOW MpodecCHOHaIbHON
obOpazoBatenbHOI iporpamme:  40.02.24 FOpucnpyaeHIusl.

1.2. llenu u muiaHupyeMble Pe3yJibTAThl OCBOCHUA TUCIUNINHBI.

1.2.1. Hean v 3a1a4i JUCHUILIUHBI

dopMHUpOBaHUE Yy CTYJICHTOB MPEJCTABICHUS O XUMUYECKOM COCTABIISIONICH
€CTCCTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI MIPUHSATHUS PEIICHUH B )KM3HECHHBIX U
IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MOBEJICHUS B IPUPOJTHOM CpeJie.

3ajaum AMCHMIJINHBI:

1) cdopmupoBaTh NOHMMaHWE 3aKOHOMEPHOCTEW TMPOTCKAHHMS XUMHUUYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOLIEH Cpelie, LIEJOCTHOM HAay4YHOM KapTUHBI MUPA,
B3aMMOCBS31 1 B3aMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUThb YMEHHS COCTaBJISITH (POPMYJIBI HEOPraHUYECKUX M OPTraHHUYECKUX
BEIIIECTB, YPABHCHUSI XUMHUUECKUX PEAKIUM, OOBICHATh WX CMBICI, HHTEPIPETUPOBATH
Pe3yIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  IPOBEJAEHUS  MPOCTEHITUX  XHMHYECKHX
AKCTIEPUMEHTATBHBIX UCCIICIOBAHUMN ¢ COONFOCHUEM IPaBHII OE30MIaCHOTO O0paIeHHUs
C BeIIeCTBaMU U J1a00OpaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh yMEHHUS HCIOJIB30BaTh HH(MOPMAIMI0 XUMHUYECKOTO XapakTepa H3
Pa3IMYHBIX KICTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3HPOBATH MOCIEACTBHS CBOSH IEATCILHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U IMTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKCHHH XHUMHYECKOW HAYKH H
TEXHOJIOTHH JUIS PA3BUTHS COITMAIBLHON U MPOU3BOJICTBEHHOM cdep.



1.2.2. Il;manupyemble pe3yJIbTaThl 0CBOCHHs 001e00pa3oBaTebHON JucHUILVINHBI B c0oTBeTcTBHH ¢ ®T'OC CIIO 1 Ha ocHoBe PI'OC

Coo

Koa un
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HﬂaﬂﬂpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oo0mue

Z[I/ICIII/II[J'[I/IHaprIe

OK 01. Beibupats
CHOCOOBI PELIeHUS
3amad
npodecCuoHaTbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

B yacTu TPyA0BOro BOCIIUTAHMS:

- TOTOBHOCTbH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K AKTHBHOM JIEATECIHLHOCTH TEXHOJOTMYECKOM M COIMHAILHOM
HANpaBJIEHHOCTH, CITOCOOHOCTH WHULIMUPOBATh, TJIAHUPOBATh i
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JESATEIbHOCTD;

- UHTEpEC K pa3IuyHbIM chepaM npodhecCHOHATBbHOM e TeIbHOCTH,

OBianenue YHHUBepCaJIbHbIMH y4yeOHBIMHU NMO3HABATEJbHBIMHU
JeHCTBUSAMMU:

a) 0a30BbIe JIOTHYeCKHe TeHCTBUA .

- CaMOCTOSITEILHO  (POpMYyTUPOBaTH M  aAKTYaJU3HPOBATH IMPoOJIEMYy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHMS /IS CPaBHCHMS,
Kkiaccudukanuu u 00001IeHNUS;

- ONpEeNeNsATh IENId JeATCILHOCTH, 33a/laBaTh HapaMeTpbl U KPUTCPUH HX
JIOCTHIKEHMS,

- BBIIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pacCMaTPHUBAEMBIX
SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI 1eATEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIJICHUE TIPHU PEIICHUH )KM3HEHHBIX MPoOJIeM

0) 0a30BbIE HCCJIEA0BATENbCKHE HeHCTBHS:

- BIAJeTb HaBbIKAMU  Y4eOHO-HCCIEIOBATENIbCKOU U
JeSITeNbHOCTH, HaBbIKaMU pa3pelieHus! mpooieM;

- BBIABIIATh NPUYUHHO-CIIEJICTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHs], HAXOIUTh apTyMEHTHI [ J0Ka3aTelbCTBA
CBOUX yTBEP)KJICHUH, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

MPOEKTHOMN

- BIaJeTh CHCTEMOM XHMHYECKHUX 3HAHUM,
KOTOpast BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TIOHSATHS
(XUMUYECKHI  DJIEMEHT, aToM, O3JIEKTPOHHAS
oboyouka aroMa, S-, p-, 0-3IEKTPOHHBIE
opOUTAJIN aTOMOB, MOH, MOJICKYJIa, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCTD, CTEIEHb OKHCJICHHS,
XHUMHYECKass CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBI ~ 00bEM,  YIJIEpOAHBIA  CKEJeT,
GbyHKIMOHAJIbHAS TPYIINa, paguKai, H30Mepus,
HU30MEpbl, TOMOJIOIMYECKUUH psil, TOMOJOTH,
YIJIEBOAOPObI, KHUCIOPOA- U a30TCOJAEpKalue
coeMHEeHUs, OMOJIOrMYeCKH aKTUBHBIE BEIIeCTBa
(yrieBompl, KHphI, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJSPHbBIE
COCIMHEHUS, KPHUCTAJUIMUECKas pEeIIeTKa, THUIIbI
XUMHYECKUX peaxiuit (OKHCIIUTENBHO-
BOCCTaHOBUTEJbHBIC, 9K30-U HHAOTEPMUYECKUE,
peakiuu HOHHOTO oOMmeHa), pacTBop,
AIIEKTPOJIUTHI, HEAIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs JUCCOLUAIUS, OKHUCIHUTENb,
BOCCTaHOBUTEb, CKOpPOCTb XUMHYECKON
peaKkuy, XUMHYECKOE DPAaBHOBECHE), TEOPUH H

3aKOHBl  (Teopusi  XMMHYECKOTO0  CTPOCHMS
oprannueckux seuects A.M. Byrieposa, Teopust
IIEKTPOJINTUYECKOU JUCCOLMAINH,

nepuoanueckuii 3akoH /.M. MenneneeBa, 3ak0H




- aHaHI/IBI/IpOBaTb HOJIy‘IeHHBIe B XOJC peH_IeHI/ISI 3a1a4u pe3yJIBTaTbI,
KpI/ITI/I‘-IeCKI/I OLICHUBATh HUX IIOCTOBepHOCTL, HpOI‘HO3I/Ip0BaTB N3MCHCHHUEC B
HOBBIX yCJIOBI/IﬂX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TGHLHYIO 158 HpaKTI/I‘IGCKyIO O6JIaCTI/I
KUBHECACATCIIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTell;

- BbIIBUT'aTh HOBBIC U]JICHU, npe):[naran, OpI/IFI/IHaJ'II)HI)Ie IO IXO bl 1 pCHICHI/Iﬂ;

- CHOCOOHOCTH MX HMCIIOJIB30BaHUS B MO3HABATENLHON U COIMAIBLHOM
MIPaKTUKE

COXpaHCHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SA3BIK XNMHU, (baKTOJIOI‘I/I‘ICCKI/IC
CBEJICHHSI O CBOWCTBaxX, COCTaBe, IMOJIYYCHUU H
6e30macHOM UCII0JIb30BAHUU BOKHEHUIIIUX
HCOPraHNM4CeCKUX W OpPraHuvYCCKUX BCIICCTB B
OBITY U IPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa;

- YMCTH BBIABJIATH XapPaKTCPHBIC IIPU3HAKU H
B3aMMOCBA3b H3YUYCHHBIX HOH?[TI/II\/’I, MPUMCHATH
COOTBCTCTBYIOIIHE IIOHATUA npu OIMMCaHUU
CTPOCHUA n CBOHCTB HCOPraHNYCCKUX u
OpraHn4eCKux BCIICCTB M HUX HpGBp&IIICHHfI;
BBISIBJISITE B3aMMOCBS3hL XUMHWYECKHX 3HAHUM C
IIOHATUAMN n IpCaACTaBICHUSAMU ApYyrux
CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMETH HUCIIOJIB30BATh HAaNMCHOBAaHUS
XUMHYECKUX  COCAVMHEHHH  MEXIYHapOIHOTO
COI03a TEOPETUYECKOW W TPUKIAJIHON XUMHUHU U
TPUBUAIbHbIE Ha3BaHUS BAXKHEHIIUX BEIIECTB
(aTHIIeH, aIeTuJICH, TJIUICPHH, (henon,
dbopManbaerua, yKCycHas KHUCJIOTa, TJIMIIMH,
yrapHblii Ta3, YIIeKUCIbIN ra3, aMMHuak, ramieHas
U3BECTb, HEraiieHasi M3BeCTb, MHUThEBas coja U
IPYTHX), COCTaBIATH (POPMYJIBI HEOPTaHUYECKUX
u OpraHNUYeCKUX BEIIECTB, ypaBHEHUS
XUMHUYECKUX peakiui, OOBIACHATb HX CMBbICIH,
MOATBEPXKIaTh XapaKTepHbIE XUMHYECKHE
CBOMCTBa BEIIIECTB COOTBETCTBYIOUTUMU
OKCIEPUMEHTaMU M 3allUCAMU  YpaBHEHUU
XUMHUYECKUX PEaKnit;

- yMeTb  YyCTaHaBIUBaTh IMPUHAICKHOCTh
M3YYECHHBIX HEOPraHMYeCKUX M OPTraHUYEeCKUX
BEIIECTB K ONPEJCIICHHBIM KJlaccaM M TpyIaM
COCIMHEHUHN, XapakTepu3oBaTb HX COCTaB H
BaKHEHIIME  CBOWCTBA;  OMPENCNATh  BHJIBI
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XUMHUYECKUX CBsI3eH (KOBAJICHTHAs, WOHHAs,
MeTaJlInyecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJUIMYECKUX peLIEeTOK BEIIECTB;

KJIAaCCU(PUIIMPOBATh XUMHUECKHUE PEAKITUY;

- copMUpOBaATh MPEJCTABICHUA: O XUMUUYECKOM
COCTaBJISIIOIICH E€CTeCTBEHHOHAYYHOW KapTHUHBI
Mupa, poJiM XHMHHU B T[IO3HAHUU SIBJICHUN
npupoabl, B (GOPMUPOBAHMU MBIIUICHUS H
KYIbTYpbl ~ JUYHOCTH, €€ (YHKIIMOHAIBHOMN
rPAaMOTHOCTH, HEOOXOJAMMON sl  pelIeHHs
MPAKTUYCCKUX 3a1a4 u 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO
Y IIPUPOJHOM Cpene;

- YMCTh MPOBOAWUTHL PaCUYEThl IO XUMHUYCCKUM
dbopmynamM M ypaBHEHUSIM XUMUUYECKHX PEAKITUN
C HUCIIOJIB30BaHHUEM (i)I/I3I/I‘-IeCKI/IX BCJINYHNH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIIOBHS)
ra3oB, KOJHMYECTBAa BEIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XHUMHYECKUE 3HAHWS ISl MPUHATUA
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHanu3a u
UHTEPIPETAINH
nHpopManuu u
nH(pOpPMAaMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON

B 00/1acTM HEHHOCTH HAYYHOTI'O MO3HAHMSA:

- cpopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOW MNPAKTUKH, OCHOBAHHOTO Ha
Maiore  KyIbTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOM KYIBTYPHI KaK CpeICTBa
B3aMMO/ICHCTBUS MEXTy JIFOJIBMH U MTO3HAHUS MUPA;

- OCO3HAaHHME IIEHHOCTU HAyYHOW IESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYI0 M HCCIEAOBATENIbCKYIO JEATEIbHOCTh HWHAUBUIYAaTbHO W B
Ipymme;

OB.TIa}leHI/le YHUBEpPCATbHBIMHA y‘leﬁﬂbIMI/I Mo3HaABATC/JIbHBIMH

- YMETb IUIAHUPOBATh U BBIMOIHATE XUMUYECKUIN
OKCIIEPUMEHT  (IIPEBpallleHUs]  OpPraHUYEeCKHX
BEIIECTB IIPU HArpEeBaHUM, MOJIy4YE€HUE STHIIEHA U
U3yYCHHE €ro CBOMCTB, KaueCTBEHHbIC pEaKINH
Ha albJEru/bl, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JieHaTypalus OeKOB IpU HAarpeBaHUM, LBETHbIE
peakuuy OEJKOB; MPOBOAUTH PEAKIMH HOHHOTO
oOMeHa, OmpenensiTh Cpeay BOJHBIX PAacTBOPOB,
KayeCTBEHHbIE peakiUH Ha cyiabdar-, KapOOoHaT-
U XJIOpHUI-aHUOHBI, HA KATHOH aMMOHHUS; peulaThb
DKCIEpPUMEHTAJbHBIE  3aJaud 1O  TeMaM
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JIeSITEIbHOCTH JNefiCTBUAAMU: "Mertamel" u "HemeTamibl") B COOTBETCTBHH C
B) padora ¢ nngopmanmeii: OpaBUJIaMH  TEXHUKH  O€30MacHOCTH  MpH
- BJIAJETh HABBIKAMH TOJyYeHHs HWHPOpPMAIMU W3 HCTOYHHKOB pa3HBIX | OOpalIeHHH C BEUIECTBAMH H JIa0OPATOPHBIM
TUIIOB, CAMOCTOSITENIBHO OCYLIECTBIISITh MOUCK, aHaJIU3, CUCTEMATU3ALMI0 U | O0Opy/IOBaHUEM;  IPEACTaBIATh  PE3YIbTAThI
WHTEPIPETAHIO HHPOPMAINY PA3TUYHBIX BHJIOB U ()OPM MIPEICTABICHUS; XHUMHUYECKOTO OJKCIIEpHMEHTa B (opMe 3arucu
- CO3/aBaTh TEKCThl B pa3M4HbIX (opMaTax C Y4eTOM Ha3HAYEHUS | ypaBHEHUHW  COOTBETCTBYIOIIMX  PEAKUMH U
nHpopMallU¥d M 1LEJIEBOM ayAMTOPHH, BBIOMpas ONTUMAIbHYIO (OpMYy | OPMYIUPOBATH BBIBOJBI HA OCHOBE ATHUX
MIpE/ICTaBICHUS U BU3yalU3aluy; pE3yJIbTaTOB;
- OLIEHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpPMAIMH, €€ COOTBETCTBUE | - YMETh AHAIN3UPOBATH XUMHYECKYIO
MIPaBOBBIM U MOPAJILHO-3TUYECKUM HOpMaM; uH(pOpMallMIO,  TOJy4yaeMyl M3  pa3HbIX
- HCNOJIb30BaTh CpeAcTBa HMHGPOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX | ICTOYHHUKOB (CpEICTB MaccoBOM uH(popMaluuy,
TEXHOJIOTMI B  pENICHWH  KOTHUTUBHBIX, = KOMMYHHKAaTHBHBIX  H | ceTh MIHTEpHET U npyrue);
OpraHM3al[MOHHBIX 3aJa4 C CcoOJIoJieHueM TpeOOBaHUN JPrOHOMHKH, | - BIAJETh OCHOBHBIMH METOJAaMH HAy4yHOTO
TEXHUKH O€30IaCHOCTH, THUTHUEHBI, pPecypcocOepeKeHMs, IPAaBOBBIX U | O3HAHMS BEIIECTB M XUMHUYECKUX SIBJICHUN
ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON 0€30TIaCHOCTH; (HabmroieHue, U3MEpEHHE, AKCIEPUMEHT,
- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3alIUTHl HHPOpMAIUH, MOJIETTUPOBAHUE);
nH(pOpPMaLMOHHON 6E30MaCHOCTH JTUYHOCTH; - yMEeTh MPOBOJIUTH PACYETHI MO XUMHUYECKUM
dbopMynaM M ypaBHEHUSM XUMHUYECKUX PEaKIUi
C  HUCHOJb30BaHWEM  (U3WYECKUX  BEJIMYHH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC YCIIOBHS)
ra3oB, KOJHMYECTBA BEIECTBA; MCIOIb30BATh
CUCTEMHbIE XHUMHYECKUE 3HAHWS ISl MPUHATUA
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX PUMEHEHHEM
OK 04. - TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOTIPEEeNICHUIO; - YMETh IUTAHUPOBATh U BBIMIOJIHATH XUMUYECKUN
DddexTuBHO -OBIIQJICHHE  HABbIKAMU  Y4eOHO-HMCCIIEIOBATENbCKOM, MPOEKTHOM U | OKCIIEPUMEHT  (IpeBpalleHHs]  OPraHHUYeCKUX
B3aMMO/ICHCTBOBATh | COLIMATILHON JESITENbHOCTH; BELIECTB MPU HarpeBaHUH, MOJydeHUE dTUJICHA U

1 paboTath B
KOJUIEKTHBE U
KOMaH/Ie

OBJjaieHNe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH A€ CTBHSIMH:

0) coBMecTHasI 1eSITeJILHOCTD.

- IOHMMaTh ¥ MCIIOJIB30BaTh MPEHMYIIECTBA KOMAaHAHOW M MHIMBUAYAIbHOM
paloThI;

- TPUHUMATH IIEJIH

COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATL U

U3yYCHHE €ro CBOICTB, KAUeCTBEHHbIC PEAKIIMU
Ha albpJETH/bl, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JieHaTypalusi OeKOB NpU HarpeBaHUU, L[BETHbHIC
peakuuu OEJKOB; MPOBOAUTH PEAKIMH HOHHOTO
oOMeHa, OmpenensiTh Cpeay BOJHBIX PAacTBOPOB,
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KOOPJMHHUPOBATh JCUCTBHUS 10 €€ JOCTHKECHUIO: COCTABJIATh IUIAH JICUCTBUM,
pacrpenenaTs pojd ¢ y4eTOM MHEHHMH YYaCTHUKOB OOCYXIAaThb pe3ylbTaThl
COBMECTHOM pabOTHI;

- KOOpAMHMPOBaTb U BBIIOJHATH pabOTy B YCIOBHUSX pEalbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

- OCYIIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHNe, ObITh MHUIIUATUBHBIM
OBJ1aileHUe YHUBEPCAJIbHBIMU PEeryJIsiTUBHBIMHU 1eHCTBUSIMH:

I') NPUHSITHE ce0s1 U IPYTUX JIIO/Iei:

- IPUHUMAaTh MOTUBBI U APTYMEHTHI APYTUX JIOJAEH MMPHU aHATU3€ PE3yJIbTaTOB
NEeATENBHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JPYTUX JIFOJeH Ha OMIHOKY;

- pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JAPYrOro YEI0BEKa,

KayeCTBEHHBIC PEAKINKM Ha Cyibdar-, KapOoHAT-
U XJIOpHU-aHHOHBI, HA KATHOH aMMOHHUS; peliaThb
OKCTIIEPUMEHTANBHBIE  33/a4d 10  TeMaM
"Metamnbl" u "Hemerannel") B COOTBETCTBUM C
NpaBUJIaMH  TEXHUKH  0€30MacHOCTH  MpH
oOpallleHn C BeHIeCTBAMU H JIA0OPATOPHBIM
000py/sl0BaHHMEM;  MPEACTABIATH  PE3yJAbTaThl
XHUMHAYECKOTO OJKCIIEpHUMEHTa B (opMe 3aIlucH

YPaBHEHUH  COOTBETCTBYIOLUIMX  PEAKUUNA U
dopMynupoBaTh BBIBOJIBI Ha OCHOBE ATHX
pe3yJabTaToB

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpY’Karollen cpebl,
pecypcocbepexeHuIo,
MIPUMEHSTH 3HAHUS
00 M3MEHEeHHUH
KJTUMAaTa, MPUHITUATIBI

B o0s1acTH 3K0JI0rM4eCKOro BOCIIMTAHUSA:

- COpPMUPOBAHHOCTb JKOJIOTUYECKOW KYNbTYphl, MOHHUMAaHHUE BIUSHUS
COLIMANIbHO-3KOHOMMYECKUX TIPOLIECCOB HA COCTOSIHUE MPHUPOJHON U
COLIMANIFHOM CpeIbl, OCO3HAHUE TIJIOOATBLHOTO XapakTepa HKOJIOTHYECKHX
npooseM;

- IUIAHUPOBAHUE W OCYILIECTBJIEHUE ICHCTBUH B OKpYXKAIOUIEH Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

AaKTUBHOE HEMpUATHE IECHCTBUHN, IPUHOCALIUX BpEl OKpYKaIoIleh cpelie;

- copMUpOBaTH MPECTABICHUS: O XUMUUYECKOU
COCTABJISIIONICH E€CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, PpOJM XUMHUU B TIO3HAHUM SIBJICHUM
npupoabl, B (GOPMUPOBAHMU MBIIUJICHUS U
KyJIbTYpbl ~ JHMYHOCTH, €€ (YHKIHOHAJIbHOU
rPaMOTHOCTH, HEOOXOJAMMON  JJsl  pelieHHs
MPAKTHYECKUX 3azaq U 9KOJIOTHYECKH
000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO

g;i;fg:;;r;a, - YMCHHE MPOTHO3UPOBATH HEOJArONMPHITHBIC 3KOJOTHYECKHE IMOCIICICTBUS | M PUPOIHOM Cpejie;

> PeKTUBHO MPEeAIPUHUMACMBIX JICHCTBUH, TPEIOTBPALIATh HX; - yMeThb COOJIOJaTh TpaBHJA SKOJOTHYECKU

NeHCTBOBAT B - pacIIMpPEHHUE OIBITA JACSITSILHOCTH YKOJIOTHYSCKOM HAIPABICHHOCTH; 11eJ1eco00pa3Horo MoBEACHUS B OBITY U TPYJIOBOM

4pEe3BBIYANHBIX - OBJIaJICHHE HaBBIKAMHU YU4EOHO-UCCIIEIOBATEILCKON, POSKTHOW 1 JCATCIIBHOCTH B IICNIAX COXPAaHEHHUS CBOECTO

CUTYAIUAX COLIMAJILHOM JeATENbHOCTH; 3I0POBbSI U OKPYKAIOIICH HPUPOIHON CpElbl;
YUUTHIBATh OMACHOCTHh BO3ICHUCTBUS Ha J>KUBBIC
OpraHu3Mbl OIPE/CIICHHBIX BEIICCTB, MOHHMAs
CMBICIT TIOKa3aTesis MpPeIeIbHOW JOMYyCTUMOM
KOHIIEHTPALIUN

nK 1.1 OcymiecTBiATh MpodeccnoHaANbHOE TOJIKOBAaHUE HOPMATHBHBIX TPABOBBIX

AKTOB UIA p€ain3alluu IIpaB I'paKJaaH B C(bepe IMEHCHOHHOTO 00eCIIeUCHUS 1




COLIMAILHOU 3aIllUTEI.




IleHHOCTHBIE OPHEHTHPBI

peaim3aluu nNporpaMmmbl BOCIIMTaAaHHUS, OIIPEACTICHHBIC OTPACJI€BBIMU TpeﬁoBaHl/IHMH

K J€¢JIOBBIM Ka4Ye€CTBaM KIOpUCTa

HamnpaBJICHUSA
BOCIIUTAHUA

IMEHHOCTHBIC OPUCHTHUPLI

rpaXkIaHCKOe
BOCIIMTaHHUEC

— OCO3HaHHO BBIPXKAIOIIUNA CBOIO POCCUICKYIO TI'Pa)KJaHCKYIO
IPUHAJJIEKHOCTD (MIEHTUYHOCTH) B MOJIUKYJIBTYPHOM,
MHOTOHAIIMOHAJFHOM ¥ MHOTOKOH()ECCHOHAIbHOM  POCCHIICKOM
00111eCTBE, B MUPOBOM COOOIIIECTBE.

— Co3Haromuil cBO€ eAMHCTBO C HapoJoM PoccuM Kak HMCTOYHHKOM
BJIACTH U CYOBEKTOM ThICAYENIETHEH POCCUICKOI rocylapCTBEHHOCTH, C
PocculickuM rocynapctBoM, OTBETCTBEHHOCTh 3a €ro pa3BUTHE B
HacTosieM U OyaylleM Ha OCHOBE MCTOPHYECKOTO IPOCBEIICHHUS,
POCCHICKOTO HAITMOHATILHOTO HCTOPUYECKOTO CO3HAHUSI.

— IIposiBasitonuii rpak/1aHCKO-MAaTPUOTHUECKYIO MTO3UIINI0, TOTOBHOCTbD K
3amuTe  PoauHBL,  CHOCOOHBIM  apryMEHTHUPOBAHHO  OTCTaMBATh
CYBEpEHMTET M JOCTOMHCTBO Hapona Poccum wu  Poccuiickoro
rocyzapcTBa, COXpaHsITh U 3aIIUIIATh UCTOPUUYECKYIO TIPABIY.

— OpHeHTUPOBAHHBI HA AKTUBHOE I'PAXKJIAHCKOE Y4acTHE B COLMAJIBHO-
MOJIMTUYECKUX MPOIECCax Ha OCHOBE YBAKEHUS 3aKOHA U MPaBOIOPSJIKA,
MpaB U CBOOO/I COTpaXKaaH.

— Oco3HaHHO U JIEATENIbHO BBIPAKAIOIIUN  HENpHUSATHE 000
JUCKPUMMHALIMA IO  COLMAJBHBIM,  HAlUOHAIbHBIM,  PACOBBIM,
PENIMTHMO3HBIM NIPU3HAKaM, MPOSABIECHUN DKCTpPEMH3Ma, TEppopHU3Ma,
KOPPYILHH, aHTUTOCYJAPCTBEHHOM AEATEIbHOCTH.

— OOmagaromuii  OMBITOM — TPAXIAHCKONM  COIMAIBHO  3HAYMMOM
NEeATeNbHOCTH (B CTYIEHYECKOM CaMOYIIPaBJIEHUH, J0OPOBOIBUYECKOM
JOBVKCHUM, IPEANPUHUMATENBCKON  IEATEIbHOCTH, OJKOJIOTMYECKHX,
BOEHHO-NIATPUOTUYECKHX U Jp. 00bEIUHEHUSX, aKIMAX, IPOrpaMMax.

IMaTpUOTHUYCCKOC
BOCIIMTAHHUC

— Oco3Harouuii CBOI0 HAIMOHAIbHYIO, 3THUYECKYIO MPUHAAICKHOCTD,
JEMOHCTPUPYIOIIUNA MPUBEPKEHHOCTh K POJHOM KYJIbTYpe, JIF0OOBb K
CBOEMY Hapoy.

— CoszHaoumui NPUYACTHOCT K MHOTOHAIMOHAILHOMY  Hapony
Poccuiickoit deneparuu, OTedecTBy, 00MIEPOCCHICKYIO HACHTUYHOCTD.
[IposiBrsiromuii fesiTeIbHOE HEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY U
KyJIbTYPHOMY HaCJIJUI0 CBOEr0 U JApyrux HaponoB Poccum, wux
TpaIUIUsAM, TIPa3IHUKAM.

— IIposiBastonuii yBaKeHHEe K COOTEYECTBEHHHMKAM, MPOKUBAIOIIUM 3a
pyOeXoM, TMOJICPKUBAIOIIMI WX TIpaBa, 3allUTy HMX HMHTEPECOB B
COXPaHEHUHU OOILIEPOCCUICKON UACHTHYHOCTH.




9CTCTHYCCKOC
BOCIIMTaHHUEC

— BeIpaxkaromuil NOHUMAaHHUE LEHHOCTH OTEYECTBEHHOI'O W MHUPOBOIO
HCKYCCTBA, POCCUMCKOIO U MUPOBOTO XYJ0KECTBEHHOIO HACJIEIUs.

— llposABisomui BOCOPUMMYMBOCTh K pa3HbIM BHJAM HCKYCCTBa,
IIOHUMAaHHE SMOLMOHAIBHOIO BO3JCUCTBUS MCKYCCTBA, €r0 BIMSIHUA Ha
NYIIEBHOE COCTOSHUE M IIOBEJICHUE JIIOJACH, YMEIOUUNH KPUTHYECKU
OLICHUBATH JTO BIIUSHUE.

— IIposBisAromui NTOHMMaHUE XyJOKECTBEHHON KyJbTYpbl KaK CpeAcTBa
KOMMYHHKAIIMYA ¥ CAMOBBIPQKEHHUSI B COBPEMEHHOM OOIIECTBE, 3HAUCHHE
HPaBCTBEHHBIX HOPM, IEHHOCTEM, TPAJULIUI B UCKYCCTBE.

— OpUEHTUPOBAHHBIII HAa OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHUE,
peain3aluio TBOPUYECKUX CIIOCOOHOCTEH, Ha AICTETHYECKOE 00yCTPOCTBO
coOcTBEHHOTO OBITa, TPO(ECCUOHATEHOM CPEeIbI

buzmveckoe
BOCITIMTaHHE,
dhopmupoBaHue
KYJBTYPBI
310pOBOTro 00Opasza
KHU3HU U
HMOLMOHATBHOTO
OJIaronoJTyuus

— IloHumaromuil MU BBIpAXKAIOMHUA B MNPAKTUUYECKOW JAESITEILHOCTU
MMOHMMAaHHWE IIEHHOCTH J>KW3HH, 3JI0POBbS M O€30MacHOCTH, 3HAYCHUE
JUYHBIX YCWJIMH B COXPAaHCHHH M YKPEIUICHWH CBOETO 3JI0POBBS H
310pOBbS APYTUX JIFOAEH.

— CoOunromaromuii mpaBuiIa JIMYHOW M OOIIECTBEHHON 0OE€30MacHOCTH, B
TOM YHCJIe 0€301TaCHOTO MOBEJACHUS B UHPOPMAIIMOHHOM Cpe/ie.
Bripaxkaronuii Ha TpaKTUKE YCTAaHOBKY Ha 3J0pPOBBIM 00pa3 JKH3HU
(3mopoBoe mUTaHUE, COOTIOJICHUE THTHMEHBI, PEXKUM 3aHITHH U OT/AbIXA,
peryasipHyr0 (U3UYECKYI0 aKTHUBHOCTH), CTpEeMJICHHE K (PU3UUYECKOMY
COBEPIIICHCTBOBAHUIO.

— IlposBastonuii co3HATEIIPHOE M O0OOCHOBAHHOE HENPUATHE BPEIHBIX
NPUBBIYCK (KypeHHsI, YHMOTPEOJEHUs aJIKOTOJs,, HAPKOTHUKOB, JIFOOBIX
¢bopMm 3aBUCHMMOCTEN), AECTPYKTUBHOTO IIOBEICHUS B OOIIECTBE W
nudpoBoil cpene, NOHMMaHUE UX B ena Uil  (QU3UYECKOTO H
TICUXHYECKOTO 3JI0POBBSI.

—  JleMOHCTpUpYIOIIMHA  HaBBIKU pe(IEKCMH CBOETO  COCTOSIHHS
(¢bu3u4ecKoro, HAMOIMOHAIBLHOTO, IICHXOJIOTHYECKOTO), TOHUMaHUs
COCTOSIHUSL IPYTUX JIFO/ICH.

— JIeMOHCTpHUPYIOIIUN U Pa3BUBAIOLINI CBOIO (DU3MUYECKYIO MOJITOTOBKY,
HEOoOXomuMyI0 Ui  u30paHHOW Mpo(decCHOHATBHOW JeSTENbHOCTH,
CIIOCOOHOCTH aJanTHPOBATHCSI K CTPECCOBBIM CHUTyallUsIM B OOIIEHHH, B
M3MEHSIOIIHUXCS YCIOBUSAX (mpodeccroHanbHbBIX, COLIMAILHBIX,
UHQOPMALIMOHHBIX,  NPHUPOJHBIX), 3(PPEeKTUBHO  JEHCTBOBAaTH B
Ype3BhIUANHBIX CHUTYAIIHSIX.

— Hcnonp3yromuii cpeactBa Gu3MUECKON KyIbTYphl AT COXpAaHEHHS U
YKpETIJICHHUS 37I0POBbs B Tpollecce Mpo(hecCHOHATHHON AeATEeIbHOCTH U
MO/Iep>KaHusl HEOOXOAMMOTO YPOBHS (PU3UYECKOM MOATOTOBIEHHOCTH.

npoeccuoHaIbHO —
TPYJIOBOE

— IloHumaronuii HpO(I)CCCI/IOHaJIBHBIC nacajibl 1 ICHHOCTH, YBa)KaIOH_II/Iﬁ
TPYH, PE3YyJIbTAaThl TPpyJdad, TPYAOBBIC NOCTHUIKCHU pOCCHﬁCKOFO Hapo/Ja,
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BOCIIMTaAaHHUEC

TPYZIOBBIE U MPO(ecCHOHATBHBIE JOCTIKEHHS CBOMX 3€MJISIKOB, MX BKJIAJl
B Pa3BUTHE CBOETO MOCEJICHUS, Kpasl, CTPAHBI.

—  VYyacTByOIIMi B COLUMAJBHO  3HAYUMOW  TPYHAOBOM U
npoecCHOHaNBPHOW ~ JEATENILHOCTM  Pa3HOTO  BHJAa B CEMbeE,
o0Opa3oBaTesbHON OpraHu3auy, Ha 0a3ax MPOU3BOJICTBEHHOM MPAKTHKH,
B CBOE€H MECTHOCTH.

— BpIpaxkammuii  OCO3HAHHYXO TOTOBHOCTb K  HENPEPBIBHOMY
oOpa3oBaHWi0 W  caMOo00pa3oBaHMIO B BBIOpaHHOH  cdepe
podecCHoHATEHOM e TSIILHOCTH.

- [Tornmarommit ceupuKy podeccuoHaIbHO-TPYI0BOM
JESITEIbHOCTH, PETYIMPOBAHUS TPYJOBBIX OTHOLIEHHUM, TOTOBBIN YUUTHCS
U TPYAMTHCS B COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MHpe Ha Oisaro
rocynapcTa 1 o01iecTna.

— OpueHTHpOBaHHBIH Ha OCO3HAHHOE OCBOEHHE BBIOpaHHOU cdepsl
NpoQecCHOHATIbHON  AEATEIbHOCTH C€ YYETOM JIMYHBIX JKU3HEHHBIX
MJIAHOB, TOTPEOHOCTEH CBOECH CeMbH, TOCYapCcTBa U 00IIeCcTBa.

— OO6nagaronuii chOPMUPOBAHHBIMU TIPEACTABICHUSIMUA O 3HAYEHUU U
LIEHHOCTHU BBIOpaHHOI mpodeccuu, MPOSBISIOUINI yBaXKe€HHE K CBOEH
npodeccuun " CBOEMY poheCcCuOHATBHOMY COO0IIIECTBY,
MOJJIEP’KUBAIOIIMI TO3UTHBHBIA 00pa3 M MPECTHXK CBoel mpodeccuu B
oOmiecTBe.

OKOJIOTHYECKOC
BOCITUTaHHUEC

— JleMoHCcTpupyrouii B OBeACHUN CHOPMHUPOBAHHOCTH IKOJIOTHIECKOM
KyJIbTypbl Ha OCHOBE TMOHHUMAaHUS BJIUSHUS COIMAIBHO-IKOHOMUYECKUX
MPOIIECCOB HA TPHUPOAY, B TOM HYHCIE Ha TJIOOAJIBHOM YpPOBHE,
OTBETCTBEHHOCTH 3a JICUCTBUS B IPUPOTHOMN CpEIE.

— BpIpaxkaronuid esaTenbHOe HENpUSITUE NEUCTBUNA, MPUHOCSIIUX BpE.
MPUPOJE, COACUCTBYIOIINI COXPAHEHUIO U 3aIIUTE OKPYKAIOIIEH CPEIbl.
- [TpumeHnstrommit 3HAHUS u3 00111600pa30BaTEIBHBIX u
npodeCCHOHANBHBIX  AWCIHUIUIMH  JUIS  Pa3yMHOTO,  OEpeKJIMBOTO
MIPOU3BOJICTBA U TIPUPOAOTIOIH30BAHUS, PECYpCOCOEepexeHs B ObITY, B
npoeCCHOHAIBHON cpejie, 00IeCTBEHHOM IMPOCTPAHCTRE.

— Hmeromuii ¥ pa3BUBAIOIMIMN OIBIT 3KOJIOTUYECKA HAIPaBJICHHOM,
MIPUPOIOOXPAHHON, pecypcocOeperaroIieii 1eaTeIbHOCTH, B TOM YHCIIE B
paMKax BBIOpaHHOM CIIEIUAJIBHOCTH, CITOCOOCTBYIOIIHMA ero
MPUOOPETEHUIO JTIIOJIbMHU.

LHEHHOCTH HAYYHOTO
IIO3HaHHUA

— JleATenpHO BBIp@KAIOIIMK TO3HABATEJIbHBIE MHTEPEChl B pPa3HbIX
IOpPeIMETHBIX 00JacTIX ¢ Y4€TOM CBOMX MHTEpPECOB, CIOCOOHOCTEH,
JOCTHOKEHUH, BbIOPaHHOTO HanpaBJIeHUs npo¢ecCHOHATIBHOTO
00pa30BaHus U NOATOTOBKH.

— OO6nanaromuii IpejacTaBICHUEM O COBPEMEHHOM HaydyHOM KapTHHE
MHUpa, JIOCTH)KCHUSX HAyKd M TEXHUKH, apryMEHTUPOBAaHHO
BBIPA)XAIOLINH TOHUMaHKWE 3HAUEHHs] HAyKW M T€XHOJIOTUH Ul pa3BUTHUSA
poccuiickoro o6miecTBa 1 o0ecredeHus ero 0e30MacHOCTH.

— JleMOHCTpUpPYIOIIMI HaBBIKM KPUTHUECKOTO MBILUICHHUS, OTIPEACIICHUS
JOCTOBEPHOCTH Hay4yHOM MHpOpMalnuu, B TOM 4Hciae B cdepe
npoeccCHOHATBLHON 1A TEIbHOCTH.

— VYmeromuil BbIOMpaTh CIOCOObI pelIeHus 3a4ad MpodeccHoHalIbHOM
JESTEIbHOCTH IPUMEHUTEIIBHO K Pa3JIMYHBIM KOHTEKCTaM.

— Hcnonp3yromuii COBpEMEHHBIE CpEACTBA IOMCKAa, aHalu3a H
uHTepnpeTanuu HHpopManuy, HHGOPMAIIMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHUS 337124 NPO(HECCHOHAIBHON AEATEIbHOCTH.

— Pa3BuBaronmii 1 MpUMEHSIOMMN HaBBIKK HAOMIO/ICHHsI, HAKOIUICHUS U
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cucremMatru3sanuu (baKTOB, OCMBICJICHUA OIIbITa B eCTeCTBeHHOHay‘-IHOﬁ u
ryMaHUTAPHOH  00JacTAX  MO3HAHMS,  MCCIICJAOBATEIILCKOH U
podecCHOHAIBHON JIeATEIHHOCTH.

2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJBHOM JUCIIUILIVHBI

«XHUMMUS»

2.1. O6beM JUCHUILIMHBI U BU/bI y4eOHOH padoThI

Bua yueoHoii paboTbl

O0beM B yacax

O0beMm oOpa3oBaTesb

HOIl IPOrpaMMbl JUCHUTIMHBI 72

OcHoBHOE coJep:KaHue 64

BT 4.

TEOPETHIECKOE 00yUeH

ne 30

MPAKTUYECKHUE 3aHATHS 24
1ab0paTOPHBIC 3aHIATHUS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COAepPKAHUE 6
NMPUKJIATHOTO MO/YJIf)

B T. 4.

TeopeTuyecKkoe 0oydeHue 2
MPAKTUYECKHUE 3aHITH 4
IIpoMeskyTouHast aTTecTanus (3a4er) 2
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2.2. TemaTHYeCKHUIi MJIAH U COJE€PKAHUE TUCHUILINHBI.

HaumenoBanue
pa3aeJioB U TEM

Conepsxanue yueOHOro Matepuasa (0CHOBHOe U MPogecCHOHAIbHO-0PUEHTUPOBAHHOE), J1a00paTOPHbIE U
MPAKTHYCCKHEC 3AHATHSA, HpHKJIﬂIIHOﬁ MOaYyJIb

0O0BneM yacoB

Koabl komneTeHuuii u
IEHHOCTHBIX
opHeHTHpOB',
¢ opmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT MPOTrPaMMBbI

1 2 3 4
OcHoOBHOE coep:KaHue 64
Pazgea 1. OcHOBBI CTPOEHUS BelIeCTBa 6
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Crpoenne aToMoB LIeHHOCTHBIN OPUEHTHUD
XUMHUYECKIX Teoperuyeckoe o0y4enue 2 MHBapHUaHT:
Pa3BuBaronuii u
AIIEMEHTOB U _ _ N
npuposa CoBpeMeHHast MOJIeb CTpoeHus atoMa. CUMBOJIMYECKUN SI3bIK XUMUU. XUMUAYECKUN 3JIEMEHT. TPUMCHSIOLIH HABBIKH
XHMITICCKOR DnekTpoHHas KoHpurypamus aroma. Kiaccudukarus XUMUYECKUX JIIEMEHTOB (S-, P-, d-2J1EMEHTHI). HabmioNIeHuA,
o HaKOIIVICHUA U
BanenTHbie 3nekTpoHbl. BaleHTHOCTh. DJIEKTPOHHAS IPUPOIA XUMUYECKOU CBSI3H. 2
CBA3HU - CHCTEMATHU3aLMH
DNEeKTPOOTPULIATENBHOCTD. BUbl XuMudecko cBs3M (KOBaJICHTHASI, MOHHASI, METAJIINYeCcKas,
(haKTOB, OCMBICIICHUS
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHMs ONIBITA B
I 5 €CTECTBEHHOHAYYHOU U
PaKTHYeCKUe 3aHATHUS FyMaHHTapHOi
. . . . o0acTsaX MO3HAHUS,
Pemenune 3amaHuii Ha HCMOJNB30BAaHHE XHMHUYECKOM CHMBOJMKH ¥ HA3BAHWH COCAMHEHHUi MO HCCIENOBATENECKOM 1
HOMEHKJIATYpe MEXKIyHApOJHOTO COI03a TEOPETUYECKOW M MPHUKIATHON XUMHUU M TPUBHAIBHBIX MpoeccHoRaTBHOM
Ha3BaHWM JJI COCTABICHUS XUMUYECKUX (POPMYI IBYXaTOMHBIX COCTUHEHUH (OKCUIOB, CYIb(PUIOB, JlesATeNbHOCTH.
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB. 2

HpaKTI/I‘IeCKI/Ie 3alaHu Ha YCTAaHOBJICHUC CBA3U MCKIAY CTPOCHHUEM ATOMOB XHUMHYCCKHUX JJICMCHTOB
" IICPpUOINYCCKUM H3MCHCHUCM CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COCI[I/IHGHI/Iﬁ B COOTBCTCTBHU
C IIOJIOKCHUEM Hepnonnqecxoﬁ CHUCTCMBI.

13




Tema 1.2. OcHoBHOE colep:xaHue 2 OK 01
[Tepuonnueckuii OK 02
3akoH ¥ Ta0mua | IIPAKTHYECKHE 3aHITHS 2 [ {eHHOCTHELH OPHEHTHD
.. MenneneeBa MHBApUAHT:
[Tepuonnueckas cucrema xuMmudeckux aiemMeHToB .M. Menneneea. ®U3nuecKkuii CMbICI VMeromuii  BHIOHpaTh
[Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX CIIOCOOBI pelenus
AJIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM sajad .
XUMUYECKOTO 3r1emMeHTa B [lepuoanueckoii cucremMe. MupoBO33peHYECKOE U HAYYHOE 3HAYCHUE HS;S:—::::)OCI;?IHLHOH
ITepromnueckoro 3axona J[.M. Menneneesa. IIpornoser JI.1. MenneneeBa. OTKpEITHE HOBBIX 5 f[pHMeHHTeHLHO <
XUMHUYCCKHUX JJICMCHTOB. pa3IMYHbIM
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTEPU3AIMI0 XUMUYECKUX KOHTEKCTaM.
aneMeHToB «MeTayunuecke / HEeMETaNIMUYeCKHe CBOMCTBA, JIEKTPOOTPUIIATETFHOCTh XUMHUECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJICKTPOHHBIM CTPOCHHUEM H MOJOKEHUEM B TIEPUOIUIECKOM
cucteMe Xxumudeckux ayemenToB J[.J1. MenaeneeBay
Paspnen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tursr OcHoBHoOE coep:KaHue 4 OK 01
XAUMHUYECKUX LleHHOCTHBI OPUEHTUD
peaKiit Teoperuyeckoe o0yueHue 2 MHBAPUAHT:
Knaccudukanus u TUIBI XUMUYECKUX PEAKIUil C ydacTueM HeopraHuyeckux BeuiecTB. CocTraBieHue Velomuii  BBIGHPATH
ypaBHEHUH peaklil COeIMHEHNUs, PAa3JIOKEHU, 3aMelleHHs], 0OMeHa, B T.4. peakuil TOPEeHHUs, C110coGb! pelenus
OKHCJICHUSA-BOCCTAHOBJICHUS. 3a1a4
YpaBHEHHS OKHCICHUSA-BOCCTaHOBICHUS. CTeneHb okuciieHus1. OKUCIIUTEIb K BOCCTAHOBUTEIIb. 2 npoeccHOHaTbHOM
CocraBiieHHE U YPaBHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO ﬁ;iﬁ?;:::;fm «
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECCax U PATHIHBM
KU3HEACSITEIIbHOCTH OPTraHU3MOB. KOHTEKCTaM.
— Hcnonp3yromuit
IlpakTHyeckue 3aHATHSA 2 COBpEMEHHBIE CPEJICTBA
IIOMCKa, aHaJIn3a u
KonnuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUEThI 110 MHTEpIIpeTaun
YpaBHEHUSIM XUMUYECKUX peakuui. Moilb Kak eJuHUIAa KOJU4ecTBa BeulecTBa. MolsipHas Macca. uHbOpPMAITHH,
3aKOHBI COXpaHEHHsI MacChl U PHEPTUH. 3akoH ABoraapo. MolspHblii 00beM ra3oB. OTHOCHUTENbHAS 2 MH(OPMAIMOHHbIE

IIOTHOCTH T'a30B. PacyeTsl mo YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ C HCIIOJIb30BAaHUECM MACCHI, o0bema
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA

TEXHOJIOTUH I
BBIIIOJJTHCHUA 3a1a4
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podecCHOHaTHHOM

JACATCIBbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOTUTHYECKA OK 04
s guccoIraimsa u TeopeTuquKoe 06yqe}me 2 11eHHOCTHBIN OPUEHTHD
HOHHBIH 00MeH . MHBAPUAHT.
Teopust anexTponutuyeckol auccouuanuu. HoHbl. DIEKTpoONMTHI, HEAIEKTPOJUTHL. Peaknuu Vmeiommii  BhiGHpaTS
noHHoro oOMmeHa. CocTaBiieHHE peaklUuid HOHHOTO OOMEHa IyTeM COCTABJIEHUS HMX IOJHBIX H 5 CI10c06bI pelenns
COKpAILEHHBIX HOHHBIX YpaBHEHHH. KHUCIOTHO-OCHOBHBIE peakIuu. 3aJaHHs Ha COCTaBIICHUE 3a1a4
WOHHBIX PEaKINil npodeccuoHanbHOM
JACATCIBbHOCTH
JlabopaTopHble 3aHATUA 2 TIPUMCHUTEIIBHO K
pa3INYHbIM
JlaGoparopHas paboTa “TUIbl XUMHUYECKUX pEeaKLUi’. KOIiTﬁCC;irI;S it
HccnenoBanue TUIOB (110 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BEUIECTB) U 5 COBpeMeHHbIey(}:(I))L:)lCTBa
MPU3HAKOB XUMHUYECKUX peakiuil. [IpoBenenne peakiuii HOHHOro 0OMeHa, OnpeieJIeHHE CPEIbl HOHCKa, aHATH3 1
BOJIHBIX PaCTBOPOB. 3a/IaHMsI HA COCTABJICHUE HOHHBIX PEAKIUI WHTEpNpETAIHN
uHpopmanuu,
KoHTposIbHast c nHpopMaLnOHHbIE
padora 1 TPOEHUE BEIIECTBA U XUMHUYECKUE PEAKIUN 2 TEXHONOTHH JUTS
BBITNIOJIHCHUS 3a1a4
Pasznen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BellleCTB 16
Tema 3.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa | TeopeTrnueckoe odyuenue 2
IiTezoiI;:;quKHX [Ipenmer Heopranuueckoit xumun. Kiaccudukanus HeopraHnueckux Bemects. [IpocTeie u crnoxxHbie OK 01
p BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, TUAPOKCHUBI, KUCIOTHI, COJIH). OK 04
BelHecTs B3anmocBsI3b HEOPraHMYECKUX BEILIECTB. ATperaTHbie COCTOSIHUSA BeniecTBa. Kpucramimyeckue u LleHHOCTHDIH OpHEHTHD
amopdHble BenecTBa. THUITbI KPUCTATUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYIpHasi, HOHHa, 2 MHBAPUAHT.
MeTajuinyeckas). 3aBUCUMOCTh (PU3MUYECKMX CBOWCTB BEIIECTBA OT TUIMA KPUCTAIIMYECKOMN peIIeTKH. Ymeoumit  BbIOHpaTh
3aBHUCHUMOCTb XUMHUYECKOM aKTUBHOCTH BEIIECTB OT BUJIa XUMUUYECKOH CBSI3U U THIIA ;20:261’1 petHeHiA
KpHUCTaNIn4ecKoil pemerku. [IpuunHbsl MHOr0OOpasus BEIIeCTB sz(l)Q)eCCI/IOHaJILHOI‘/'I
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HpaRaneCRne 3aHATUSA

HomenknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA HCXOS U3 UX XUMUYECKON (DOPMYIIBI
WM COCTaBJIIEHUE XUMUYECKOHN POpMYIIbl UCXOs U3 Ha3BAHUS BEIIECTBA [0 MEXIYHAPOAHON
(MIOITAK) nnu TpuBUaNIbHON HOMEHKIIATYPE.

Pemenne mpakTHYeCKMX 3alaHUM O KIACCH(PHUKAIMKA, HOMEHKIIATYpe M XMUMHUYECKHM (opmyrnam
HEOPraHMYECKUX BEIECTB Pa3jIMYHBbIX KiIaccoB (YrapHblil ras, yrieKMCIbli ras, aMMuak, ramieHas
W3BECTh, HEralleHas H3BECTh, MUTHEBAas COJAa W JPYTUX): Ha3blBaTh W COCTABIATH (POPMYJIBI
XMMHMUYECKUX BEIIECTB, ONPEIEATh MPUHAUIEKHOCTD K KJIacCy.

Ucrounuku xumuyeckoi nadopmaiuu (cpencTs MaccoBor nH(Gopmanuu, cetb UHTEpHET U ipyrue).
[Touck nnpopmaiuu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMysnam

JIESITETHHOCTA
MIPUMEHHUTETBHO K
Pa3ITHYHBIM
KOHTEKCTaM.

— Hcnonp3yromuit

COBpPEMEHHBIE CPEJICTBA
HIOHCKa, aHAIN3a U
MHTEpIpeTALIN
nHpopmanuu,
nH(popManOHHbIE
TEXHOJIOTHH IS
BBINOJTHEHHS 33134

Tema 3.2. Ousuko-
XUMHUYCCKHUEC
CBOIiCTBa
HeOpFaHI/I‘—IeCKI/IX
BEIIECTB

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Mertannsl. O0uue pusnyueckue U XUMHUYEcKUe cBoiicTBa MeTaysioB. CriocoObl MoaydyeHus. 3HaueHHe
METAJUIOB M HEMETANIOB B IPUPOJE U KU3HEAEATEIILHOCTU uesloBeKa M opraHm3MoB. Kopposus
METAJUIOB: BU/bI KOPPO3HH, CIIOCOOBI 3aIlIUTHl METAJUIOB OT KOPPO3UH.

Hemeranmner. OO0mme Qu3nyeckue W XHMHUUYECKHE CBOWCTBA HEMETA/UIOB. THMWYHBIE CBOWCTBA
HemerauioB IV— VII rpymn. Knaccudukamuwss ¥ HOMEHKIATypa COEAWHEHUH HEMETaJlIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B MPUPO/IE.

XUMHYecKre CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHN4YE€CKNUX BCUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coJie u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IIPOCTBIX BEIICCTB, BOAOPOJHBIX
COCHHHGHHﬁ, BBICHIUX OKCHUJOB U THAPOKCHUIOB.

IlpakTHyeckue 3aHATHSA

CocraBneHre ypaBHEHUH XMMUYECKHUX PEaKLHil C ydaCTHEM IPOCTHIX U CJIOKHBIX HEOPraHMYECKUX
BEIIECTB: META/JIOB U HEMETAJIOB; OKCHJIOB METaJUIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYeCKUX KHUCIOT, OCHOBaHMH M aM(OTEpHBIX THUIPOKCHIOB; HEOPraHUYECKUX COJIeH,
XapaKTepU3YIOIIUX UX CBOICTBA.

Pemenune npakTuko-OpueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMICTBA, COCTAB, MOJIyYEHUE U
0e30IacHOe HCIIOJIb30BaHWE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH

OK 01
OK 02
LleHHOCTHBII OPUEHTHD

MHBAPUAHT:
[TpuMensaromuii 3HaHUSA
u3

00111e00pa30BaTEIbHBIX
u  1podeccHoHATBHBIX
JUCIHILIHH UL
pa3yMHOro,
OepexITUBOrO
MPOU3BOACTBA u
MPUPOIOIIONB30BAHHS,
pecypcocOepekeHus: B
ObITY, B
npoeCcCHOHANBHOMN
cpene, OOMIECTBEHHOM
NPOCTPaHCTBE.
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ACATCIBHOCTH 4YCJIOBCKA

Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
WNnentuduxarms OK 02
HeOpraHMHeCKuX JlabopaTopHble 3aHATHS 2 OK 04
BEILIECTB N
m Jlabopatopnas pabora «MieHTHUKAINSA HEOPraHUYECKUX BEECTBY. HennocTietid opueTip
Pemienne skcnepuMeHTaIbHBIX 3a7a4 MO XUMHUYECKUM CBOWCTBAM METAJUIOB M HEMETAUIOB, IO HHBApHAMT.
) HpI/IMeHH}OH_[I/II/I 3HAHUA
pacro3HaBaHUIO U MOJYYCHHUIO COSAMHEHUN METAJNIOB U HEMETAJUIOB. 5 s
WNnentuduxanus HEOpraHUYECKUX BEIIECTB C HCIOJIb30BAHUEM HUX (U3UKO-XHMUYECKUX CBOWCTB, 06111606DA30BATETHHBIX
XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peaknuu Ha cyab(dar-, kapboHAT- U XJIOPHU/- M TpOdECCHOHANBHBIX
AHHUOHBI, HAa KATHOH aMMOHUA JUCHUIIIINH JUIA
pa3yMHoOro,
OCPEIKITUBOTO
IIPOM3BOACTBA u
[IPUPOIONOIb30BaHUS,
pecypcocOepekeHus: B
KonTpoabHast N OLITY, B
CBolicTBa HEOPraHMYECKUX BEIIIECTB. 2 ’ .
padora 2 HpoQeCcCHOHAIBHOM
cpene, OOLIECTBEHHOM
MIPOCTPAHCTBE.
Pasznen 4. CTpoeHue U CBOIiCTBA OPraHNYecKHX BellecTB 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus,
CTPOCHHC U TeopeT"quKoe oﬁyqeﬂne 2 11leHHOCTHBINA OPUEHTHD
9 o I/IHBaQI/IaHT:
HOMCHKJIaTypa [losiBneHue U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [Ipenmer oprannueckoit xumuu. MecTto u N
OPraHMYECKHX o [Ipumenstrormii  3HaHUS
3HAQUYE€HHE OPTraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HayK. .
BCINCCTB XUMHUYECKOE CTPOCHHUE KaK MOPSIAOK COCOUHEHHUS aTOMOB B MOJIEKYJE COIVIACHO MX BAJIEHTHOCTH. 2 06111€06Pa30BaATENBHBIX
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHHUS OpraHndeckux coequHenuii A.M. byrneposa. M TPO(eCCHOHATBHBIX
VYriepoaHblil CKENET OPraHMYECKOM MOJIEKYJNbl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO ANCIHILTAH AL
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CTpoeHUs MOJIeKyJ. 30Mepust 1 H30MepHI.

[Monsitne o ¢QyaknuonansHo¥ rpynne. Pamukan. [lpuHmmner kinaccuukanmuu OpPraHUYECKUX
coeMHeHUN. MexayHapoaHasi HOMEHKIATypa M TMPUHIMIB HOMEHKIATYphl OpPraHUYECKUX
coemuHeHuil. [lousitue 00 a30TcOoAEpKAUX COCIUHEHHUAX, OMOJIOTMYECKA aKTHUBHBIX BEIIECTBAaX
(yrneBogax, kupax, Oelkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COCAMHEHUSAX (MOHOMEp, MOJIUMED,

pa3yMHOro,
OCpEKITHBOTO
MPOU3BOJICTBA u
TPUPOIOTIONB30BaHHS,
pecypcocOepeskeHUsT B
ObITY, B

CTPYKTYPHOE 3BEHO) PO eCCHOHANBHOM
cpene, OOIIECTBEHHOM
I[IpakTHYeckne 3aHATHS 2 IIPOCTPAHCTBE.
Homenknatypa opraHM4ecKux COEIWHEHUN OTAENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC U
apOMaTHYECKUE YTIE€BOOPOIbI, CIIUPTHI, (DEHOJIBI, aJTbJACTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTACIBHBIX 5
KJIACCOB, WCIIOJIb3yS WX Ha3BaHUS IO CHUCTEMATHYECKOW W TPUBHAIBHOW HOMEHKIIAType (ITHIICH,
areTuiIeH, TIulepuH, GeHomn, dopMaibaeru, YKCycHas KWCIOTa, TIUInH). PacueTsr mpocreiieit
(hopMyITBI OPraHNYECKON MOJIEKYIIBI, HCXOS U3 SJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHOBHOE coep:KaHue 12 OK 01
CaoiicTBa OK 02
OpraHMYecKHX Teopernyeckoe o0yueHue 6 OK 04
COCAMHCHIH OU3NKO-XMMHUYECKUE CBOWMCTBA OPraHUYECKUX COEIMHEHUH OTAENbHBIX KiaccoB (0COOEHHOCTH
Kiaccupukanuy W HOMEHKJIATYphl BHYTPH KJacca, TOMOJIOTMUECKHH psan u oOmas dopmyna; LleHHOCTHBII OPUEHTHD
n3oMepHs; pU3ndecKre CBOWCTBA; XUMUUECKUE CBOMCTBA; CIIOCOOBI MOJTyYeHUSs): MHBAPUAHT:
[Ipumensirormii  3HaHUS
— TpelenbHbIe YTIEeBOAOPOIbl (aJIKaHbl U IHUKIOAIKAHbBI). ['OpeHne MeTaHa Kak OJIMH U3 OCHOBHBIX 13
HCTOYHUKOB TeIJIJa B MPOMBIIUICHHOCTH H ObITy. CBOWCTBAa MPUPOIHBIX YIIIEBOJIOPOJIOB, obeobpasoBaTebHbIX
HAaxO0’KJICHUE B IIPUPOJIE U TPUMEHEHUE AIKAHOB; 2 Eﬂciﬁgfjgcmmmmﬁz
— HempeenbHble (AIKEHBbI, AJIKUHBI M alKaJueHbl) M apoMaTU4eckKue YrieBoJoponbl. ['openue pA3yMHOTO,
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIaMEHU JJIs1 CBAPKHU U PE3KU METAJUIOB BepEeKITHBOrO
IIPpOU3BOACTBA u
— KHUCIIOPOJICO/ICPIKAIIE COEeOUHEHHs (CUPTBl W (DEeHOJNbI, KapOOHOBBIE KHUCIOTHI U A(UPHI, IPHPOIONOIB30BAHMS,
aNbJIETHIbl U KETOHBL, KUPBI, yIiieBoibl). [IpakTuueckoe mpuMeHeHHe STUIICHIIMKOJIS, TIUIEPUHa, 2 pecypcocoepekenns B
¢denona. Ilpumenenune Qopmanpaeruaa, aneTalbIeruaa, YKCYCHONW KHCIOTHL. Mpblda Kak coiu gmgg’e 2cnonam,noﬁ
BBICIHIMX KapOOHOBBIX KHCIOT. MoroIIHe CBOMCTBa MbLla Cg ente,  ODIIECTBEHHOM
— a30TcoJiepiKallie COeAUHEHHs] (aMHHBI W aMHUHOKHCIOTHI, Oenku). BbICOKOMONEKYIspHBIE 2 TPOCTPAHCTES.
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coeMHEHUS (CUMHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, OIMMEp, CTPYKTYPHOE 3BEHO.
IHonmmmepu3anus 3THIIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BaHUS.
I'eneTndeckas cBsI3b MEXKy KJIACCAMHU OPraHUYECKUX COCIUHEHUN

HpaRTuquRne 3aHATUSA

CBolicTBa OpPraHWYECKUX COEIUHEHUH OTHAEIbHBIX KJIAcCOB (TpUBHAJIbHAS U MEXJIyHapOHAs
HOMEHKJIAaTypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IMOJIyd€HHs): TMpeAeibHble (IKaHbl WU
LUKJIOAJIKAHbI), HEMpeeNbHbIe (JIKEHbI, aJKUHbl U AJIKaJMEHbl) U apOMaTUYECKHE YIIIEBOJIOPOIbI,
CHUPTHI ¥ (PEHOJIbI, KAPOOHOBBIE KUCIOTHI M 3(PUPHI, adbJAECTUABl U KETOHBI, aMUHBl U AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3aJlaHusl Ha COCTABJIEHWE YPAaBHEHHH XMMMUYECKUX pEeakIuil C
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOEHUS

CocraBieHne cxeM peakuuid (B TOM UHCI€ N0 TMPEAJIOKEHHBIM IIeToYKaM MpeBpalleHuit),
XapaKTEepPU3YIOMINX XUMUYECKHE CBOICTBA OPraHUYECKUX COEAMHEHUMN OTJENIbHBIX KJIaCCOB, CIIOCOOBI
UX TOJIyY€HUS M Ha3BaHHE OPraHMUYECKHUX COEJAMHEHUN MO TPUBHUAIBHOW WM MEXIyHapOIHOU
CHCTEMaTHYECKOW HOMEHKJIAType.
PemieHne mNpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha CBOMCTBA OPraHUYECKUX
COEJJMHEHUH OT/IENbHBIX KIACCOB

JlaGoparopHas padora

JlaGopaTtopHnas pabota “IIpeBparieHus OpraHnYeCKUX BEIIECTB ITPU HArpEBaHUH'".
[lonmyuenue oTuieHa W U3y4E€HHE €ro CBOMCTB. MojenupoBaHue MOJEKYyd M XUMHYECKHX
MIpeBpallEHUI Ha IpUMepe ITaHa, ITUIICHA, alleTUIIeHa U JIp.

Tema 4.3.
Nnentudukanus
OpPraHMYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMEHEHHE B
OBITOBOM U

OcHoOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

buooprannueckue coeauneHus. llpumenenue u Ouosiormyeckas pojb yrieBojaoB. OkHcIeHHE
YIJIEBOJOB — HCTOYHMK OSHEPrHMM KMBBIX OpraHu3MoB. OOJNAaCTM MPUMEHEHHs aMHUHOKHUCIIOT.
IIpeBpaienuss OenakoB NMIMM B opranuszMe. buonoruueckue ¢yHkiuu OenkoB. buonornyeckue
¢byHKIMY XUpOB. POk opraHnyeckoit XUMHUM B pelIeHUH Mpo0IeM MUILEeBOH 6e3011acCHOCTH

OK 01
OK 02
OK 04
IIK 1.1

11eHHOCTHBIN OPUEHTHD

MHBapHUAHT:
[Ipumensirormii  3HaHUS
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MIPOU3BOICTBEHHOM | PONb Opranmyeckoil XMMHUHM B PEUICHUH MPOOJIEeM 3HEPreTHYecKOW Oe30MacHOCTH, B Pa3BUTUHU 13

JESITEIbHOCTH MEIUIMHBI, CO3JAHMM HOBBIX MAaTEpUAlOB, HOBBIX MCTOYHMKOB OJHEPrHMM (aJbTEpHATUBHBIE obeo6pasoBaTeNbHbIX

4esloBeKa HUCTOYHUKU 3Hepruu). OnacHOCTb BO3JEHUCTBUS Ha JKHUBbIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB EHC;I:;?;;CHOHMME);
OTHENBHBIX KJIACCOB (YIJIEBOJAOPOABI, CHUPTHL, (EHOIBI, XJIOPOPTraHWYECKHE IPOU3BOIHBIC, pa3yMHOTO,
aJbJIETUJIbI U JIP.), CMBICII [TOKA3aTeNsl MPEAebHO JOIMYCTUMON KOHIEHTPALUU GepEexRINBOrO

IMpOMU3BOJCTBA n
JlabopaTopHble 3aHATUSA IPMPOIONONB30BAHHS,
pecypcocOepekeHUsT B

JlabopaTtopHas pabota: “Unentudukaiys opraHMueCKuX COSAMHEHUHN OTIEIbHBIX KJIACCOB” ObITy, B }
Nnentuduxanuss OpraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (Ha MpHUMEpe albJeru/IoB, zp;’ieccyé%ﬁg:;z?mw
Kpaxmaja, yKCyCHOU KUCJIOThI, OETTKOB U T.I1.) C UCMIOJIb30BAaHUEM MX (PU3UKO-XUMUYECKUX CBOUCTB U HI;))OCT})aHCTBe.
XapaKTEepHBIX KaueCTBEHHBIX peakuuid. JleHarypanus Oenka npu HarpeBaHuu. L[BeTHble peakiuu
6enkoB.BO3HUKHOBEHHE aHAIMTUYECKOTO CHTHalda C TOYKH 3PEHMS] XUMHUYECKHX IPOLIECCOB IpU
MPOTEKAHUM  KAYECTBEHHOW  peakIuH, TO3BOJISIONIEH HACHTUQHUIUPOBATh  IMPEATIOKEHHBIE
OpraHMYecKre BElIeCTBa

Konrpoanuan CrpykTypa H CBOMCTBA OPraHMYECKUX BEIIECTB

padora 3

Pasznen S. KuHeTrnyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMHUYECKUX PeaKkuuii

Ckopoctb OcHoOBHOE co/lep:KaHue OK 01

XMMHYECKHUX OK 02

peaKkui.

XUMHYECKOE LIeHHOCTHBIH OPUEHTHUD

paBHOBECHE MHBApPUAHT:

Teoperuyeckoe o0yueHue

CKOpOCTL pc€aKuuu, €€ 3aBUCHUMOCTL OT pPa3/IMYHbIX q)aKTOpOBZ npupoabl p€arupyromux BCHICCTB,
KOHICHTpalluH pearupyromumx BCIICCTB, TEMIICPATYPhI n Iiomaan peaKHHOHHOﬁ
HOBerHOCTI/I.TCHHOBHe B(I)(I)GKTLI XUMHWYCCKUX peaKHI/Iﬁ. DK30-U OHAOTCPMHUYCCKUC, PCAKIINHU.
O6paTI/IMOCTI> peaKHHﬁ. XHUMHYECKOE paBHOBECHC M C€ro CMCHICHHUC I10[J JefcTBUEM Ppa3JINYHbIX
(I)aKTOpOB (KOHI.[CHTpaI_II/IH pcarcHToB WKW IMPOAYKTOB PpCAKIWH, OABJICHUC, TeMnepaTypa) JJIA
CO3JaHus OIITUMAJIbBHBIX YCJIOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB. HpI/IHLII/IH Jle Illatenne

[Ipumensirormii  3HaHUS
u3

001eo0pa3oBaTeIbHBIX
U 1podecCHOHATBHBIX
JHUCIIATUIH TUTSL
pa3yMHoro,
OepeKITBOTO
MIPOU3BOJICTBA "
TPUPOIOTIONB30BAHHS,

pecypcocOepeskeHusT B
OBITY, B
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podecCHOHaTHHOM
cpene, OOMIECTBEHHOM

IIPOCTPAHCTBE.
IIpakTHYeckHne 3aHATHA OK 01
OK 02
Pemienne mpakTUKO-OPHMEHTHUPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOpPOB, BIMSIONIMX HA W3MEHEHUE K 1.1
CKOPOCTH XMMHYECKOW peakluy, B T.4. C MO3UIMNA SKOJOTMYECKU LIE€JIecCOo00pa3HOro MOBEACHUS B
OBITY U TPYJIOBOM NIEATETLHOCTH B LIENSAX COXPAHEHHSI CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON
Cpenbl.
Pemrenne npakTUKO-OpPMEHTHPOBAHHBIX 3aJaHMM Ha npuMmeHeHue npuHuuna Jle-Ilarense i
HaxOXXJICHUSI HaNpaBJICHUS CMEIICHUS PAaBHOBECHS XHUMHUYECKOW peakiuu W aHaiu3 (PaKTOpPOB,
BIIUSFOIIUX HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHUS
Paspean 6. PactBopbI
Tema 6.1. OcHoBHoOE coep:KaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yueHue OK 07
LleHHOCTHBI OPUEHTUD
I/IHBaQI/IaHT:
[Ipumensirormii  3HaHUS
PactBopenue kak ¢usnko-xumudeckuii mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUSI PACTBOPOB. ggmewpamsamnwm
PactBopumocTs. MaccoBass o511 pacTBOpeHHOro BemecTtBa. CMbICH MOKa3aTessl MpeAesibHO W IpoteCCHOHATBHBIX
JOMYCTUMON KOHIIEHTPAIUU U €70 UCIIOJIB30BaHUE B OLIEHKE HKOJIOTUYECKOI 0€30IacHOCTH. JMCIUTUTHH st
[IpaBuna SKOJIOTMUYECKU 11€71€CO00Pa3HOTO MOBEACHUS B OBITY U TPYHOBOHM JIEATEIHHOCTH B IIEISX pasymHoro,
COXpaHEHUs CBOETO 3J0POBbs U OKPYKAOILIEH MPUPOJIHON CPE/Ibl; OIIACHOCTh BO3ACHCTBUS HA KUBbIE GepesxmuBoro
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB. ) ) Egggzzzi%?;%amﬂ’ |
Pewenne NPaKTHKO-OPHEHTHPOBAHHEIX PACYETHBIX 3a/laHHH Ha PACTBOPBL, HCIIONb3YEMbIE B OBITOBOM pecypcocoepexeH s B
Y MPOU3BOJCTBEHHOM JESITEIbHOCTH YEJIOBEKa ObITY, B
npodeccroHaIbHOM
cpere, OOMIECTBEHHOM
MIPOCTPAHCTBE.

21




Tema 6.2. OcHoBHoOe coJepkaHue OK 01
HccnenoBanue OK 02
cBOICTB pacTBopoB |J/IaGopaTopHbIe 3aHITHS OK 04
K 1.1
Jlaboparopuas padota «IIpuroroBieHNEe pacCTBOPOBY.
[IpuroToBnenne pacTBOpPOB  3aJaHHOM  (MaccoBoil, %) KoOHUEHTpauuu (C  MPAKTUKO-
OPHUEHTUPOBAHHBIMHU BOIIPOCAMH ) U OTIPEJICTICHUE CPE/IbI BOJIHBIX PACTBOPOB.
Pemrenue 3aga4 Ha MPUTOTOBJICHUE PACTBOPOB
IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepPKaAHMeE (COAePKAHUE TPUKJIATHOTO MOXYJIS)
Paznean 7. Xumusi B ObITY H IPOU3BOACTBEHHOM JEATEILHOCTH YeJIOBeKa OK 01
OK 02
Xumns B ObITY ' |OcHOBHOE CO/lepKaHue OK 04
HPOU3BOACTBEHHON
P OK 07
ACATEILHOCTH Teopernyeckoe o0yuenne o
LleHHOCTHBII OPUEHTUD
YeloBeKa :
Hosefiiine OOCTHXKEHUsST XHMHYECKOM HAYKH W XMUMHYECKOW TEXHOJNOTHH. POllb XHMHH B MHBAPHANT.
00ecreyeHnH KOJOTHIECKOH, SHEPreTHYeckoil M MHIIEBOH 6e30MacHOCTH, PA3BUTHH MEMIIUHEL. EEHMGH”}OL““H SHaHHA
[IpaBuna moucka W aHaidM3a XUMHYECKON HH(bgpMauHH U3 Pa3MYHbIX UCTOYHHUKOB (Hay4Has U OBMICO6PA30BATEHHEX
yueOHO-Hay4yHas JIMTepaTypa, CpeCTBAa MacCOBOM HH(pOpMaIH, ceTh IHTepHeT) M TPO()eCCHOHAIBHBIX
JUCHUIIINH JUIA
IIpakTUYeckue 3aHATHS pasyMHOro,
OepexITUBOrO
IIPpOU3BOACTBA u
) ) ) TIPHUPOAOIIOIB30BaAHMS,
[Touck u aHanM3 KEHCOB O MPUMEHEHUHM XMMHMYECKHX BEIIECTB U TEXHOJIOTHH ¢ ydyeToMm Oymyiien
- = pecypcocOepekeHusT B
npodeccHoOHAIbHON  AEATEIbHOCTH IO TeMaM: BaKHEHIIMe CTPOUTENbHbIE  MaTepualsbl, oBITY, B
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHuKa, MaTepuaibl Uil  DJICKTPOHUKH, IpoQeCCHOHANBHOM
HaHOMATepHUalbl, TEKCTUJIbHBbIE BOJIOKHA, WCTOYHUKUA HHEPrHUH, OpPraHWYECKHe M MHUHEpallbHbIE cpene,  OOLIECTBEHHOM
yaoOpeHus, IeKapCTBEHHbIE BEILIECTBA, ObITOBAs XUMHUSL. HPOCTPAHCTBE.

3aH_[I/ITaZ Hpel[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (I)opMe MHUHH-J0KIIaga € Hpe3eHTaHHeﬁ
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HpOMe)KyTO'lHaﬂ arrecranmd 1Mo JMCIMIIJInHE (33‘{eT)

Bcero

72
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3. YCJIOBUS PEAJIU3ALIMM TPOTPAMMBI OBLLIEOBPA3OBATEJLHOM
JTUCHUATIIVHBI.

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns  peanuzanid  NPOTPAMMbl  TUCHMIUIMHBL  JTOJDKHBI  OBITH  TPEIYCMOTPEHBI
CIElyIOIIME CIEeUHUaNbHbIE IMOMENICHUs: Yy4yeOHbIH KaOMHET XWMHUHM W/WIU y4eOHOMU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro KaOuHeTa (HAIJISIIHbIe TOCOOMSsI): HaOOPHI
IIAPOCTEPIKHEBBIX MOJEJIECH MOJIEKYJ, MOJEIN KPUCTAIIIMYECKUX PEHIETOK, KOJUIEKLIUU
MIPOCTHIX U CJIOKHBIX BEIIECTB W/WJIM KOJUICKIIMH TTOJIMMEPOB; KOJIIEKITUSI TOPHBIX TTOPOJT
U MUHepasoB, Tabiuia MenjeneeBa, yueOHble QuiabMbl, MUGPOBLIE 00pa30BaTEIbHbBIC
PECYPCHI.

Texnuueckue  cpeacrtBa  o0y4yeHHsi:  KOMIIBIOTEp C  YCTpPOWCTBaMH
BOCIIPOM3BEJICHUSI  3BYKa,  MPUHTEP,  MYJIbTUMEAHA-TIPOCKTOP C  DKPAHOM,
MyJbTUMEIUNHAS TOCKA, yKa3Ka-Tpe3eHTEP s MTPEe3eHTalU.

Ob6opynoBanune JadopaTopud W padoYUX MeCT Ja0OpPaTOPHMM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOT, JIYIbI, MPEAMETHbIE ¥ TOKPOBHBIC
CTeKJIa, TUTAHIIETHhI JJIA KaleJbHBIX peakiuil, ¢puiabTpoBadbHas Oymara, MPOMBIBAJIKH,
CTEKJISTHHBIE TPOOMPKHU, pE3UHOBBIE PO OKH, (poHApUKU, HAOOP PEAKTUBOB, CTEKIITHHBIC
NaJOYKH, IITATUBBI AJIs TPOOUPOK; MEPHBIE IIMJIMHJPHI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU
nenuTenbHbie mmHApudeckue (50-100 M), cTynku ¢ mecTukoM, (papgopoBbie YaIlku,
NUHIETH, QUIBTPHI OyMa)KHbIE, BaTa, Mapis, 4YacOBbIE CTEKJA, SJICKTPOILTUTKH,
nabopaTOpHBIE MITATUBBI, CIIUPTOBBIE TOPEJKHU, CIIMYKH, MIPUOOP IJIs MOJIyYEHHUS Ta30B
(wm mpoOupKa ¢ ra3o0TBOJHON TPYOKOM), IepKaTeiau IS MPOOUPOK, CKISHKH IS
XpaHEHMS] PEaKTHUBOB, pa3gaTO4YHbIC JOTKH; Xumuueckue ctakanbl (50, 100 u 200 mn);
HIMATeNn; MUHIETHI; TUTeIbHbIE IIUMIBI, CEKYHIOMEpHI (TaltMephl), MEpHbIE MPOOUPKU
(ma 10-20 mun) u mepHbie ko661 (25, 50, 100 u 200 mi), BoastHas 6aHs (WM TEPMOCTAT),
CTCKJITHHBIE TAJIOYKHA, KOHWYECKWe KoOJObI st TtutpoBanus (50 wu 100 wmm);
WHJMKAaTOPHbIE MOJOCKHU A ompenesieHuss pH u cTtaHgapTHas MHAMKATOpHAs IIKaJa;
YHUBEpCAJbHBIA MHAUKATOp; nuneTku Ha 1, 10, 50 mu (wm go3aropsl Ha 1, 5 u 10 mn),
OIOpETKH I TUTPOBaHUS, MeAuIIMHCKHEe mmpuilsl Ha 100—150 mut, mabopaTopHblie u/win
aHanMWTUYeCKWe Bechbl, pH-meTppl, cymunpHBIA mKadp, U ap. JabopaTtopHOe
obopytoBaHHE.

3.2. UudopmanunonHoe odecrieyeHne peaju3anu NporpaMmmbl

1. Audunorenona,!.B.Xumus:yueOHUKUTIPAKTUKYMJIsICpeIHEronpodeccu
onanmpHOT000pazoBanwms/U.B. Andpunorenosa,A.B.babkos,B.A.ITokoB.—2-
ensn.,uctp. uaorn.—Mocksa:U3narensctBolOpaiit, 2022.—291c.
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2. llleromuxuna, H. A. OOmas xumwus: yuebnuk nans CIIO / H. A.
[eronuxuna,J]I.B.Munaesckas.— Cankt-IletepOypr: Jlanp,2021.—164c.

3. Hukonbckuii, A.b. Xumusi: y4eOHUKUITPAKTUKYMISICpETHETONPOodeCCUOH
anpHOTO oOpazoBanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,nepepad.u
non.—Mocksa: U3narensctBolOpaiit,2022.— 507 c.

4. Xumus: yueOHHMK aJia cpeaHero npodeccruoHanpHoro oopazosanus / O.
A.Jlebenes, I H. daneeB, A. M. T'onybe, B. H. IllanoBan; mon o6miei
penakuuent I'. H.dageeBa. — 2-e¢ wu3n.,, mnepepadb. u gon. — Mocksa:
N3narenscTBo Opaiit, 2022. —431 c.

JIomOTHUTETbHBIENCTOYHUKH.

1. Xumus.10xnacc.YrinyOonéHueiiiypoBesb: yueOoHuk/ B.B.
Epemun,H.E.Ky3pmenko,B. 1. Tepennn,A. A.[Ipo3nos,B.B.
Jlynun;noapen.B.B.Jlynuna.

—M.:ITpocBemienue,2022.—446,[2]c.:um.

2. Xumus. 1 1xknace. YrnyOonéuubiitypoBeHsb: yueOHuk/ B.B.
Epemun,H.E. Ky3pmenko,A.A. JIpo3noB,B.B. Jlynun;noapen.B.B. Jlynuna.—
M.:ITpocBemienue,2022.—478,[2] c.:u.

3. Xumus. YrayoneHHbIdypoBeHb. 1 0—1 1kmacchr:
pabouasmporpammakinaun Y MKB.B.Jlyauna:yue6Ho-
meroandeckoenocoorne/ B.B. Epemun,A.A.
Hpozno,1.B.Epemuna,d.}0.KepumoB.—M.:[Ipoda,2017.—324,[1]c.

4. T'abpuensua O.C. Xumus 11 mpodeccuit U CriennaIbHOCTEH
TEXHUYICCKOTONPOP IS yIeOHUKTIACTY/. yapexKaeHucpe1.1mpod.00pa3oBaHu
1/0.C.I"abpuensn, 1.I".OctpoymoB.—4-eus.,ctep.—M.: M3 patenbcKuitiieHTp

«Axanemus», 2017.—272c.
HuTepHeT-pecypcesl.

1. hvsh.ru—Kypaan«XuMusBIIKOJIE.

2. https://postnauka.ru/themes/chemistry—
nexuunoxumunHacarelloctrayka. http://gotourl.ru/4780(http://elementy.ru/)
HayuHno-

MOMYJISIPHBIATIPOCK T« DIEMEHTHIOONBIIOHHAYK MY ((DHU3HKA, XUMUS,MaTeMaTHKA,
aCTPOHOMWUSI, HAYKH O JKM3HH, HayKH o 3emiie). HoBocTn Hayku, KHUTH,HAYIHO-
MOIYJISIPHBICCTATH U, JICKITHH, YHITKIIOTIC VM.

3. http://gotourl.ru/4783(http://potential.org.ru/)
Cailt HayuHo-nionyJisipHoro xypHana «llorenuuany. XKypuan uznaércs ¢ 2005 r.,
c201 1r.—pazpen«Xumus».
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4, KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUAILIVHBI.

KOHTponb 1 olleHKa pe3yiabTaTOB OOY4YEHUsS! OCYILECTBIIAECTCS MPENOoJaBaTeIeM B
Ipolecce NPOBEAEHUS MPAKTUUYECKUX 3aHATUNA U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, A
TaK’K€  BBITIOJIHEHHUS

00yYaromuMucs 3alaHUM,  TPOEKTOB,

uccinenoBaHui. PesynbTaThl 00yueHuUs ONpeensioT, YTO 00ydaroniuecs J0KHbI 3HATh,

WHAWBUAYAJIbHBIX

MMOHUMATh U IEMOHCTPUPOBATH IO 3aBEPIICHUU U3YUYECHUS TUCIUTLIAHBI.

Jns  popMupoBaHUSl, KOHTPOJIE U OIICHKH pE3yJbTaTOB OCBOCHHS Y4eOHOU
JOUCIUIUIMHBI HKCMOJIB3YETCS CHUCTEMA OLEHOYHBIX MEPONPUATHN, MNpPeACTaBIISIIONIAs
co00l KOMIUIEKC YU4eOHBIX MEPONPUSITUH, COTJIACOBAHHBIX C pe3yJibTaTaMu O0y4YeHUs U
chopmynupoBanHbix ¢ yaetom GI'OC COO (mpeameTHble pe3yabTaThl IO JUCIUILIMHE)
u @I'OC CIIO.

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tyt ouenoqnj, X
MeponpusTHI
| | OcHoBHOe conep:kanune
1 Paznea 1. OcHOBBI Popmyanposar,
0a3zoBble MOHATHS U
CTPOEHMS BelllecTBa
3aKOHBI XMMHHU
1.1 [OK 01 Crpoenue aToMoB Cocranars xumudeckue |1. Tect «CtpoeHune aToMoB
XMUMHUYECKUX DJIEMEHTOB |(DOPMYIBI COETUHEHUI B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMHUYECKOH |COOTBETCTBUU CO MPUPOJIa XUMHUYECKOM CBS3M».
CBA3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (popmyI
UCXOJsI U3 BAJIGHTHOCTH U |IBYXaTOMHBIX COE€TUHEHHIA
ANEKTPOOTPHUIIATENLHOCTH |(OKCHIIOB, CYIb(UIOB, TUAPUIOB
U T.IL.).
3. 3a1aHus Ha UCTIOJIb30BAHKE
XUMHYECKON CUMBOJIUKH U
Ha3BaHWM COeTMHEHUH 10
HOMEHKJIAType MEXIYHAPOJIHOTO
COI03a TEOPETHUUECKON 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN IS
COCTaBJICHUS XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUIO0B, THAPUAOB U T.I1.) U
JpYruX HEOPraHMYECKUX
COEMHEHUH OTIEIbHBIX KJIACCOB
1.2 |OK 01 IIepuoanueckuit 3akoH U | XapaKTepU30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETaJINYECKHe CBOMCTBA,
MeneneeBa COOTBETCTBUU C UX ANEKTPOOTPULIATENBHOCTD U
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

II0JIO)KEHHUEM B
IIEPUOUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menpeneena

CPOJICTBO K 3JICKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
IIEPUONYECKON CUCTEME
XHMHUYECKUX 3jiemeHnToB ..
MenpeneeBay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MIEPUOIUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenueM [lepuonnueckoi
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTepHU3aALNI0 XUMHUYECKUX
3JIEMEHTOB: «MeTammndyeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh U
CPOJCTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOEHUEM M TI0JIOKEHHUEM B
MEPUOINYECKON cucTemMe
XUMHYECKUX JIEMEHTOB

J.1. MennaeneeBa»

Paznen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuni

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaknun»

2.1

OK 01
OK 04

THIel XUMHYECKUX
peakiuin

CocTaBiIsTh peakiuu
COEMHEHUS, pPa3I0KEHNUs,
oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peaknuu

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKIiuii:

— COCAUHECHUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHMCIIUTEIILHO-
BOCCTAHOBUTEJBHBIX PEaKLU C
HCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIIECTBA MK 00bEMa

ra3oB 10 U3BECTHOMY KOJUYECTBY
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIUX B
pEaKLUH BELIECTB; PACYCTHI
Macchl (00bEMa, KoIMuecTBa
BEILIECTBA) MMPOJAYKTOB PEAKIIHH,
€CIIM OJTHO U3 BEIIECTB UMEET
pUMECH
2.2 DNeKTpOIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3anaHus Ha cocTaBJieHHE
JIMCCOTIMAINS 1 MOHHBIA |XUMUYECKUX PEaKIHH MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH MOHHOTO OOMEHa C peakuuii ¢ yduacTueM KHCIIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBICHUE M3MEHEHUS
KHACIIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turist
XUMUYECKUX peakuui'”

3 Pazgen 3. Crpoenne n |HccaenoBars crpoenne u|KonrposbHas padora
CBOIICTBA CBONCTBA «CBoOlCTBa HEOPraHUYECKHUX
HEOPraHMYecKuX HEOpraHu4ecKuXx BeleCTB»

BellleCTB BeleCTB

3.1 |OK 01 Knaccudukanmus, Knaccudunmponars 1. Tect «Homenknatypa u
HOMEHKJIaTypa 1 HEOpPraHU4ecKue Ha3BaHUE HEOPraHUYECKUX
CTPOEHHE BEIIIECTBA B COOTBETCTBUU |BEILIECTB UCXOS U3 UX
HEOPraHU4eCcKuX C X CTPOEHUEM XUMHUYECKON (HOPMYIIbI MU
BELIECTB COCTaBJICHUE XUMHUYECKOU

bopMyIbl UCXO/IS U3 HAa3BaHUS
BELIECTBA 110 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10J1A (MacChl) XMMHYECKOTO
a1eMeHTa (COCTUHECHHUSI) B
MoOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus MO
KJacCU(pHUKAINN, HOMEHKIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
oTpeeNieHne XUMUYECKOI
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJAa XUMUYECKON
CBSI3M U TUTIA KPUCTAJUTMUECKOM
pelIeTKH
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHi
3.2 |[OK 01 DU3NKO-XUMHYECKUE VYcranaBiuBaTh 1. Tect «OcobenHocTn
OK 02 CBOIicTBa 3aBUCHUMOCTh (PU3HUKO- XHUMHYECKUX CBOMCTB OKCHJIOB,
HEOPraHMYeCKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
BEILIECTB HEOPraHUYECKUX BEUIECTB |TUAPOKCHUJIOB U COJIC.
OT CTPOCHUSI aTOMOB 1 2. 3agaHusi Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XMMHYECKUX PEAKIIUN
KPUCTAJUIMYECKOM C Y4aCTHUEM IMPOCTHIX U CIIOKHBIX
pelieTku HEOPraHUYeCKHX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUIPOKCHUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 Nnentnduxarnus HccnenoBarth 1. IlpakTHKO-OpHUEHTUPOBAHHBIC
OK 02 HEOPraHUYECKUX KaueCTBEHHBIE PEAKIIUH 3aJaHusA II0 COCTABJIEHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BEUIECTB |XMMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHMYECKUX BEILECTB,
UCIOJIb3YEMBbIX JUISl KX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”

4 Pa3nen 4. Crpoenne u  |MccinenoBarb crpoenne u|KonrposbHas padora
CBOIICTBA cBoiicTBa oprannyeckux («Crpoenune u cBoMcTBA
OPraHMYecKux BeLeCTB OPraHMYeCKHUX BelecTB»
BeIIeCTB

4.1 |OK 01 Knaccudukanms, KiaccudumupoBaThb 1. 3agaHus Ha cCOCTaBJIECHUE
CTPOCHHE U OpraHHYeCcKre BEUIECTBA B [HA3BaHWN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATHLHOU WITH

OpraHU4YC€CKUX BCUICCTB

CTpOEHHEM

MEXIyHapOAHOU
CHUCTEMAaTHYECKON HOMEHKIIATYpE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPAIIICHHBIX
CTPYKTYPHBIX (popmyIt
OpraHMYECKUX BEILECTB
OTZIEIbHBIX KJIACCOB.

3. 3azaum Ha onpeaeneHue
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
npocTeiien GopmMyIbl
OPraHNYeCKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBoiicTBa OpraHMYecKuX | Y CTAHAaBINBATh 1. 3anaHus Ha cocTaBJeHHE
OK 02 COEIMHEHUI 3aBUCUMOCTb (PU3UKO- YpaBHEHUN XUMHUYECKUX peaKuit
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPTraHUYECKHUX
OpraHMYECKUX BEILECTB OT [BEIIECTB HA OCHOBAHUU MX
CTPOEHUS MOJIEKY COCTaBa U CTPOECHMUSL.
2. 3aga"usg Ha COCTaBJIEHUE
YpaBHEHUH XUMHUUYECKUX PEaKIIHil,
WJUTFOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TE€HETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTtHnle 3a1a4u 110
YpaBHEHUSAM peaKkiuil C ydyacTueM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas pabota
“IIpeBpailieHUs1 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu"
4.3 |OK 01 Nnentuduxarus Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHBIEC
OK 02 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIC PEAKIIMN  [3aJaHHsI 10 COCTABICHHUIO
OK 04 UX 3HAYEHUE U OpraHUYeCcKUX XUMUYECKUX PEAKIUI C y4aCTUEM
MIPUMEHEHHE B OBITOBOM |COEAMHEHUMN OTJCNIBHBIX |OpraHMYECKUX BEIIeCTB, B T.U.
Y IPOU3BOJICTBEHHOU KJIaCCOB UCIOJIb3YEMBIX JUTSl KX
NeSITENHOCTH YeJIOBEKa uaeHTU(GUKAK B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentudukanusi OpraHn4ecKux
COEAMHEHUH OTJIEIbHBIX KJIACCOB”
5 Pazpea S. Xapakrepu3oBaTtb
Kunernueckne u BJIMSIHHE PA3JTHYHBIX
TepMoOAHMHAMHUYEeCKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE U CKOPOCTh
NPOTEeKAHUA XHMHUYECKHX peaKkumid
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
XHMHUYECKHX pPeaKkumid
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuyii. XUMUYECKOE |BIMSHUE KOHLEHTPAUUU |TEOPETUYECKUE 3aaHMs HA
paBHOBeCHE pearupymouux BeIecTB U |aHaIu3 (GaKkTOpOB, BIUSIOIIUX HA
TEMIIEPATYPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMHUYECKUX PEAKINI peakuuu. [TpakTuko-
XapaxkTepu3oBaTh OPHUEHTHPOBAHHBIE 33JIaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarense s HaxoxaeHUs
peaxkuuu cpesl u HaIpaBJICHUs CMEIIECHUS
TEMITepaTyphl Ha PaBHOBECHS] XUMHYECKOU PEaKITNU
CMEIIEHHE XUMHUYECKOTO | aHaiuu3 (aKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIlleHHEe XUMUYECKOTO
paBHOBECHS

6 HccnenoBaTh HCTHHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 3aJAHHBIMU
XapaKTepUCTHKAMH
6.1 |OK 01 [Tonsitue o pactBopax  (Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHHE
OK 02 pacTBOPBI pPacTBOPOB.
2. IIpakTUKO-OpPUEHTUPOBAHHBIC
pacyeTHbIC 3a1aHMS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIBHOCTH
YyeJnoBeKa
6.2 |OK 01 Hccnenoanue cBoiicts |MccnenoBath hu3uko- JlaGoparopnas pabora
OK 04 pacTBOpPOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
HCTUHHBIX pacCTBOPOB

Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJlepP:KaHMe (Coep:KaHue MPUKIATHOTO MOTYJIs)

7 Pazpen 7. OuenuBath nocjeacTBHsi|3amuTa Keiica (¢ yaeTom
Xumus B ObITY U OBITOBOI H Oyayuei npogeccuoHaIbHON
NPOM3BOACTBEHHOM NPOM3BOJACTBEHHOMI JAeSITeIbHOCTH)

AeSITeIbHOCTH AeSiITeIbHOCTH YeJI0BeKa

YeJ10BeKa ¢ MO3MIHIT
IKOJIOTHYECKOH
Oe3onmacHoCTH

OK 01
OK 02

Xumus B ObITY U
MIPOU3BOICTBEHHOM

OueHuBarh MOCIEACTBUL
OBITOBOU U

Keiic (¢ yuerom Oymyreit
npodeccrnoHanbHO M
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
OK 04 JESITEIbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHOM JESITEIBHOCTH )
OK 07 JESITEIbHOCTH YelloBeKa ¢ |Bo3MO)KHbBIE TEMBI KEHCOB:

MO3UILIUHA DKOJIOTUUECKOU
0e30I1aCHOCTH

1. [ToreruieHre KIMmara u
BBICBOOOX ICHUE I'a30BbIX
TUAPATOB CO JHA OKEaHa.

2. bynymue matepuansl s aBua-

, MAIIMHO- U TPUOOPOCTPOCHUSI.

3. HoBble Marepuaisl s
COJIHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
PACTHTEILHBIX TIPETIapaToB
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KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbI (KUM).

1. Macmopr.
KOHTPOJIBEHO-M3MEPHUTENBHBIE MAaTEPUANIbl TIPEJHA3HAYEHBI JUIS KOHTPOJS M OLEHKH pPE3YJIbTaTOB

ocBOeHHU JuCHUIIINHEL « Xumus» 1o I1TICC3
40.02.04 IOpucnpyneHuus.
Oo61me ¥ npodeccHoHAILHbIE KOMIIETEHIIMH (0a30Bas IOATOTOBKA):

OK 1 | BeiOupate crmocoObl pemieHus 3aaa4 TpoQecCHOHATBHON JEesSTeIbHOCTH TMPUMEHUTEIBHO K
pa3JIMYHBIM KOHTEKCTaM;

OK 2 | Mcnonp3oBaTh COBpEMEHHBIE CPEJICTBA IOMCKA, aHAJIW3a W MHTEpIpeTanuud MH(pOpMaluuu U
nH(}OpMalMOHHBIE TEXHOJIOTUHU JJIs1 BBIOJTHEHMSI 3a/1a4 PO ECCHOHANBHON AEITEIbHOCTH;

OK 3 | IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHANBHOE U JIMYHOCTHOE pa3BUTHE,
MpeANPUHUMATENBCKYIO AESITEIbHOCTh B MPO(pECCUOHAIBLHON cepe, NCOoIb30BaTh 3HAHUS 11O
IpaBOBOY U (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMYHbBIX )KU3HEHHBIX CUTYaIUsX;

OK 4 | DddexTrBHO B3aMOICIICTBOBATH U pabOTATh B KOJJIEKTUBE U KOMaHJIE;

OK 5 | OcymiecTBisiTh YCTHYIO U IHUCBMEHHYIO KOMMYHHUKAIlMIO Ha TOCYJapCTBEHHOM  f3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 6 | IIposBiATE  TpaXAAHCKO-NIATPUOTUYECKYK)  IMO3ULHUI0, JEMOHCTPUPOBATH  OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJMILIMOHHBIX OOIIeUeI0BEYECKHX [IEHHOCTEH, B TOM YHCIIE C YIETOM
rapMOHHU3alu MEKHAITMOHAJIBHBIX U MCKPCIUTHO3HBIX 0THOH.I€HI/II71, INPUMCHATE CTaHAAPTHL
AHTUKOPPYIIIMOHHOTO ITIOBEICHUS,;

OK 7 | ConelicTBOBaTh COXPaHEHHUIO OKPYXAIOIIEH CpeJbl, pecypcocOepeKeHUI0, MPUMEHSITh 3HAHUS
00 U3MEHEHUHU KJIMMaTa, MPUHIIAITB OEPEKITUBOTO MPOU3BOICTBA, Y(H(HEKTUBHO IEHCTBOBATH B
Ype3BhIYAHBIX CUTYALIUSX;

OK 8 | Mcnonb3oBaTh cpeacTBa (pu3nyecKkoil KynbTyphl Ui COXpAaHEHUS M YKPEIJICHUS 370pPOBhS B
npouecce MpodecCHOHANbHOW JAEATEIbHOCTH M TMOJJEpKaHHus HeoOXOJUMOro YpOBHS
(bu3nYeCcKOi MOArOTOBIEHHOCTH;

OK 9 | Ilonmb3oBaThcsi MpOQeCCHOHANIBHON JTOKYMEHTAIlMe Ha TOCYAAapCTBEHHOM W HWHOCTPAHHOM
SI3BIKAX.

[Ipu npoBeaeHnH 3aBeplaoIel aTTeCTalluy 0 y4eOHON JUCIUITNHE « XUMHUS » IpeycMaTpUBaeTCs
UTOTOBOE TECTUPOBAHUE.

B uroroBom Tecte 0xBaueHbI BCe TeMbI Kypca XUMUHU. [locne BIMONIHEHUS 3a4€THOTO TeCTa
CTYICHTBI BBIMOJIHSIOT MPAKTUYECKOE 3a/IaHue: PELIalOT XUMUYECKUE YpaBHEHHUS, ( KypC
HEOPraHNYeCKON XMMUN), TAIOT Ha3BaHUs u3oMepaM ( Kypc OpraHUYECKOM XUMUH).

Tect cocrout u3 30 BOMPOCOB M MPAKTUYECKUX 3a/IaHUM, B KOTOPbIE BKIIOYEHA TEMaTHKa
HEOPraHNUYeCKON U OPraHu4eCKON XUMHH.

Yca0BuS BbINOJIHEHUS 32/IaHUS

1. Mecto (BpeMs1) BBIIIOJHEHUS 3aaHNs:_3a/IaHUE BBINOJIHIETCS HA 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMs BBIIIOJHEHUS 3aJjaHus: 45 ~ MuH.

3. Bl MOKeTe BOCIIOJIb30BATHCS_CIPABOYHBIM MaTEPUATIOM.

IIxaJia oneHKH 00Pa30BATEIbLHBIX JOCTHKCHUH
Kpurepun onenkn:

«5» - 100 — 95% npaBUIBHBIX OTBETOB

«4» - 94 - 75% npaBUIBHBIX OTBETOB

«3» - 74 — 50% mpaBUIBHBIX OTBETOB

«2» - 49% 1 MeHee NPaBUIIbHBIX OTBETOB.
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