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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo AUCHMUIUVIMHBI B CTPYKType OCHOBHOI npodeccHuoHaIbHOI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalbHOM
00pa30BaTeNbHON MPOTrpaMMbl YKPYITHEHHBIX TPYMIN CHenuadbHOCcTed / mpodeccuid:
15.02.12 "MoHTax, TEXHUYECKOE OOCIY)KMBAaHUE€ M PEMOHT MPOMBIIIJIECHHOTO
o0opy1oBaBHUS (110 OTpacsimM)"

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsIeT 72 yaca,
3 KOTOpbIX 64 yaca — 0a3oBbIM MOIynb (6 pa3aenoB) U 8 4YacOB — MPUKIIATHOMN
Moayib (1 paszgen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTHUPOBAHHOE COJIEpPIKaHUE
KOHKPETHON NPO(eCCUu WIN CIEIIHATbHOCTH.

[IpuknagHOii MOIyNb BKIIOYAET OAuH pasnen. Pasmen 7 «Xumus B OBITY H
IPOU3BOJACTBEHHOM  JEATENBHOCTH  YEJIOBEKa»  peaju3yercs Al BCeX
npogeccuil/cnenuaibHOCTe Ha Marepualle KeWCOB, CBSI3aHHBIX C SKOJIOIMUYECKOHN
0€30MacHOCThI0O U OILIGHKOM  TIOCIIEACTBUI  OBITOBOM W  MPOM3BOJCTBEHHOU
NEeATEIbHOCTH, MO0  OTpaciaM  Oyaymieil npoecCHOHAIbHOW  AESTENbHOCTH
o0yyJarommxcs.

[leppon  oOyueHHs W pacOopelneiieHue IO  CeMecTpaM  OIpeAelseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSATENbHO, C YYETOM JIOTUKH (POPMUPOBaHUS
OPEIMETHBIX  Pe3ysbTaTOB, OOMMX W  MNPO(PECCHOHAIBHBIX  KOMIIETEHIIMH,
MEXMPEAMETHBIX CBS3€M C JIpyrMMH AMCHMILIMHAMHM 0OIIeo0pa3oBaTeNbHOTO U
o01enpodeccHoHaIbHOTO ITUKIOB YyU4eOHOTO TIIaHa.

1.2. llesiu ¥ nu1aHMpyeMble pe3yabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

dopmupoBaHUE y CTYACHTOB MPEICTaBICHHUS O XMMHYECKOH COCTaBIISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa KaK OCHOBBI MPUHATHUS PEIICHUH B KU3HECHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYalIUAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJAHOM Cpejie.

3agauu AMCUMIIMHBI:

1) cdopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBJIATH (HOPMYJIBI HEOPTaHMYECKUX W OPTraHuYEeCKUX
BEIIECTB, YPABHEHHSI XUMUYECKUX PEAKIINH, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pe3yabTaThl XUMHUECKHUX SKCIIEPUMEHTOB,



3) chopmMupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX ~ UCCJENOBAaHUA €  COOJIOJIGHMEM TpaBuil  0€30M1acHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh HMH(OpPMAIUI0O XMMHUYECKOrO0 XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMHUUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOILIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH TOCTHDKCHHH XWMHUYECKOW HAYKU U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Il.ianupyemblie pe3yJabTaThl OCBOCHHsI 001Ie00pa3oBaTeIbHOM TUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u Il1anupyemble pe3yabTaThbl 0CBOEHHUS THUCHMILINHBI
HAHUMEHOBAaH
ue
Q)Opnla);;pyeM OGuue’ I[l/lculzln.]n/mapHble2
KOMIIeTeHIIU
i

OK 01. B yacTu TPy10BOT0 BOCIMTAHUS: - BJIQJIEThb CUCTEMOW XUMHUYECKUX 3HAHMUM, KOTOpas BKIIIOYAET:

Bri6upats - TOTOBHOCTh K TpYydy, OCO3HAaHHUE | OCHOBOIIOJATAIONINE TMOHATHS (XUMHYECKHI DIEMEHT, aToM,

CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; AJIEKTPOHHAs 000JI0YKa atoMma, s-, p-, d-3JIEKTPOHHBIE OpOUTAIIH

perieHus - TOTOBHOCTh K AaKTHUBHOM [€ATEIHHOCTH | aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTD, SJIEKTPOOTPUIIATEIEHOCTD,

3a1a4 TEXHOJIOTHUECKON u COLIMATbHOM | CTETICHb OKHUCIICHUS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsI Macca,

npo(eccoH | HapPaBJIEHHOCTH, CIIOCOOHOCTH | MOJISIDHBIM ~ O0BEM,  YIJIEPOAHBIM  CKENeT, (PyHKUHOHAIbHAs

aIIbHOM UHUIIMHPOBATH, TUTAHUPOBATH U | TpyIa, paguKkaji, W30MEpHsi, W30MEpbl, TOMOJOTHYECKHHA P,

JESTEIIBHOCT | CAMOCTOSITENIHHO BBITIOTHSITh TaKkylo | TOMOJIOTH, YTJIEBOJOPOMBI, KHCIOPOA- M  a30TCOJEpIKaIie

u JeSITEIIbHOCTD; COCIMHEHUSI, OMOJIOTMUECKH AaKTHUBHBIC BelIecTBa (YIJIEBOIBI,

OPUMEHUTEN |- HMHTEpeC K  pa3iuuHbiM  cdepam | )KUpbl, OenKkH), MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO,

BHO K npo(hecCUOHATLHON eI TeIbHOCTH, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPUCTAJUTMUECKasi PEIIeTKa,

paznuuHbiM | OBJIajieHue YHHUBEPCAJIbHBIMHU | TUIBl XUMHUYECKUX peakluuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE,

KOHTEKCTaM | y4eOHbIMU MO3HABATEJBHBIMH | DK30-M 2HJIOTEPMHUYECKHE, PEaKIMd MOHHOTO OOMEHa), pacTBOp,
NeHCTBUAMM: AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOTUTHIECKAS
a) 0a30Bble JIOTHYECKHUE IeiiCTBUS: JUCCOLIMAIUS,  OKUCIHUTENh,  BOCCTAaHOBHUTEIb,  CKOPOCTh
- CaMOCTOSITENNbHO  (OPMYJIUPOBATh W | XHMHUYECKOW pPEaKIMi, XUMHUYECKOE pPAaBHOBECHE), TEOPHH U

! Yka3blBalOTCS MUYHOCTHBbIE W MeTanpeaMeTHble pe3ynbTaThl 13 ®rOC COO (B nocneaHen pegakuum ot 12.08.2022) B oTrnaronbHoi hopme, hopMuUpyemble
obweobpasoBaTenbHON UCUUNITMHON
? IncuMnnMHapHbie (MpeaMeTHbIE) pe3yrnbTaThl yKa3blBAOTCA B COOTBETCTBIM C METOAMKON NPenogaBaHus ACLMMIMHDI




aKTyaJIM3upOBaTh npo0iemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK
WIH OCHOBaHUS TUTST CpaBHEHWUS,
kiaccudukanyuy u 00001IeHMS,;

- ompenensaTh  IENH  JACSITEIBHOCTH,
3a/laBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

- BBISIBJISITh
MPOTUBOPEUUS B
SIBIICHUSX;

- BHOCUTH KOPPEKTUBBI B JICSITEIBHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJbTAaTOB
IIEIIM, OIICHMBATh PHUCKU TIOCICICTBUN
NEeATETbHOCTH;

- pa3BHBaTh KPEATUBHOE MBINIJICHUE TPHU
PEIICHUY )KU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCiIe0BaTeIbCKHE

3aKOHOMCPHOCTH )51
pacCMaTpuBaCMbIX

AefCTBUS:

- BIIAJIETh HaBbIKAMU y4eOHo-
HCCIIEIOBATEIIbCKOU 51 MMPOEKTHOM
JESITENbHOCTH, HAaBBIKAMU  Pa3pELICHUS
po0iem;

- BBIBIATH  NPUYMHHO-CIICICTBCHHBIC
CBSI3M W AaKTyallu3upoBaTh  3ajadvy,
BBIJIBUTAaTh  TUINOTE3Y €€  PEUICHHS,

HaxXOJUTh apTyYMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEp>KJIEHUH, 3a/1aBaTh MapameTpbl
U KPUTEPHUH PEUICHUS;

3aKOHBI (TEOpUS] XUMMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopusi 3IEKTPOIUTHYECKONW JTUCCOILMALINH,
nepuoanuecknii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK  XUMUH,
(haKTOJIOTUYECKHUE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYECHUU U
0€30MacCHOM HCMOJIb30BAHUM BAXXHEUIIIUX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW NESITEIBHOCTU
YEJI0BEKA;

- YMETh BBISBIATH XapaKTEPHbIE IPU3HAKM U B3aUMOCBA3b
W3YUYCHHBIX MOHATHNA, MPUMEHITh COOTBETCTBYIOIIME MOHSITHUSA
IpU ONHCAHUU CTPOCHHS M CBOWCTB HEOPraHWYECKUX U
OpPraHWYECKUX BEIIECTB M WX NPEBPALICHUN; BBIABISAThH
B3aMMOCBSI3b ~ XMUMHYECKMX  3HAaHUW €  TOHATHSIMU U
MPECTABICHUSIMU JPYTUX €CTECTBEHHOHAYUYHBIX MIPEAMETOB;

- YMETh HCMOJIb30BaTh HAUMEHOBAHUSI XUMHUYECKUX COCIMHEHUMN
MEXIYHAPOJIHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BAHUS BOKHEUIIINX BEIIECTB (STUJICH, alleTUIICH,
IMIEpUH, GeHon, GopMalibaerul, YKCyCHas KUCIOTa, TIUIUH,
yrapHblid ra3, VTJICKUCHbIM Ta3, aMMHaK, TralieHas HW3BECTbh,
HErauieHass W3BECTb, NUTbEBAas COJa W JIPYT'MX), COCTaBJISAThH
(bopMyITbl HEOPTAaHMYECKUX M OPTaHUYECKUX BEIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBICHITHh WX CMBICI; TOATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU HKCHEPUMEHTAMH W 3alUCAMH YpPaBHEHUU
XUMHUYECKHUX PEaKIIN;

- yMeTh  yCTaHaBIMBATh  MNPUHAUICKHOCTh  HM3YyUYCHHBIX
HEOPTaHUYECKUX M OPraHWYECKHX BEIIECTB K OINpeaeIeHHbIM
KJIaccaM M TpyIIlaM COEAUHEHUW, XapaKTEPU30BaTh UX COCTAB U
BAKHEMIIME CBOMCTBA; ONPENENATh BUAbl XMMHUYECKUX CBSI3EH




- aHAJIM3HMPOBATH IIOJYYEHHBIE B XOJ€
peleHns 3a1a4l Pe3yabTaThl, KPUTUUECKH

OLICHUBATH 150.4 JIOCTOBEPHOCTS,
MIPOTHO3UPOBATh HW3MEHEHHE B  HOBBIX
YCIOBUSIX;

- yMeTb  MEPEHOCUTh  3HAHHUS B

NO03HABATEJIbHYIO U MPAKTUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00acTel;

- BBIABUIaTb HOBBIE HWJEH, IpeIaraTh
OpPUTHMHAJIBHBIC TTOJIXO/IBI ¥ PEIECHUS;

- CIIOCOOHOCTDH UX MCIOJIB30BAHMS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE

BOJAOPOJIHAS), THIIbI
KJIaCCUPHUIIUPOBATH

(koBaJIeHTHasi, WOHHAs, MeETaJUIMYecKas,
KPUCTAUIMYECKUX  PEIICTOK  BEIIECTB;
XUMHUUYECKUE PEAKIIUY;

- chopMHUpPOBATHh MPEICTABICHUS: O XUMUYECKON COCTaBIISIOMIEH
€CTECTBEHHOHAYYHOU KApTUHBI MUpPA, POJIM XMMHUU B TMO3HAHUU
SBJICHWA TPUPOJBI, B (POPMHUPOBAHWUU MBIIIUICHUSI M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAJIBLHON IPaMOTHOCTH, HEOOXOIMMOM ISt
pEIIeHUs] MPAKTUYECKUX 3a7a4 M KOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJIHOU CPEJIE;

- yMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (opmynaM u

YpPaBHEHUSIM  XHUMHYECKHX  PpEAKIUA C  HCIOJIb30BaHUEM
bu3MYeCKUX  BEIUYMH, XapaKTepU3YyIOIIMX  BEHIeCTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbIC

YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA, HCITIOJb30BATh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA OJIs1 IPUHATHA pCH_IGHI/If/'I B KOHKPCTHBIX
JKU3HCHHBIX CHTyalludaX, CBsA3aHHBIX C BCIICCTBAMU H HUX

PUMEHEHUEM
OK 02. B  o0sactTu  1IEHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUN DKCIIEPUMEHT
Hcronb30Bar | mO3HAHMSA: (mpeBpallleHusT OpPraHUYEeCKUX BEIIECTB MpH  HarpeBaHUH,
b - cOpPMHUPOBAHHOCTb  MHUPOBO33PEHUS, | IOTYUCHHE STUJIEHA U HM3yUYEHUE €ro CBOWCTB, KauyeCTBCHHbIC
COBPEMEHHBI | COOTBETCTBYIOLIETO COBPEMEHHOMY | p€aKUMA Ha  aJbACTHUIbl, Kpaxmall, YKCYCHYIO KHCIOTY;
€ CpeacTBa YPOBHIO Pa3BUTHS HAyKU W OOILIECTBEHHOM | A€HATypalus OCIKOB PU HArpeBaHUM, LIBETHBIC PEAKIIH OCIKOB,;
MIOKCKA, NPAaKTUKH, OCHOBAaHHOIO Ha JMAaJiore | MPOBOJAUTH PEAKIIMH HOHHOTO OOMEHA, ONPEAeATh Cpely BOIHBIX
aHanu3a u KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO | paCTBOPOB, KAaUECTBEHHBIC pPEaKIMU Ha CyjibdaT-, KapOOHAT- U
WHTEPHpETall | CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE; XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHUS; pemarb
1505 - COBEpILICHCTBOBAHHME  SI3bIKOBOW W | OKCIIEPUMEHTAJIBHBIE  3aJauyd 1o TemMaM "Mertaiel"!
uH(pOpMAIMU | YUTATEIIbCKOW KYJIbTYphl Kak cpenctBa | "Hemeramnsl") B COOTBETCTBMM C  MpPaBWIAMHU  TEXHUKH
" B3aMMOJCHCTBUSL ~ MEXAYy JIIOABMH U | 0€30MIaCHOCTU MpU OOpalEHUM C BEIIECTBAMHU U J1aOOPATOPHBIM

nH(opmarmo

IO3HAHMWA MHUPA,

060pyI[0BaHI/IeM; MpCaACTaBIATH PE3YJIbTAThI XUMHUYCCKOTI'O




HHBIC
TEXHOJIOTHH
TUTST
BBITIOJTHCHHUS
3ama4y
npodeccron
aJbHOMN
NEeSATEIBbHOCT
U

- OCO3HAaHUE LIEHHOCTU Hay4YHOU
NEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYO 151 HCCIIEIOBATENIBCKYIO
JESATENbHOCTh MHAWBUYAIbHO U B TPYIIIIE;
OBianenue YHHBEPCATbHBIMH
yueOHbIMU NMO3HABATEJILHBIMU
NeHCTBUSIMU:

B) padoTa ¢ nuHdopmanueii:

- BIIJICTh HaBbIKaMU MOJIyYEHUS
uHQoOpMaIlUU U3 KMCTOYHUKOB  PAa3HBIX
TUIOB, CAMOCTOSITEIBHO  OCYIIECTBIISITH
MOMCK, AaHajau3, CHUCTEMaTH3alHui U

WHTEPIPETANUI0 MHPOPMAINH Pa3IAIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;
- co3maBaTh TEKCTHI B
dbopmaTtax ¢ y4yeTom
uHpopMaluu U  1EJIEeBOU
BEIOMpAsT OTNITUMAJTBHYO
MIPE/ICTABIICHUS U BU3yaJIU3alliH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopManuy, ee
COOTBETCTBHE IIPAaBOBBIM M MOpPaJIbHO-
TUYCCKUM HOpMaM;

- HCIIOJB30BaTh CpeacTBa
WH()OPMAITMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B PEUICHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPTraHU3alMOHHBIX
3a1a4 = ¢ CcOOJIIOJICHUEM  TpeOOBaHUIMA
OPrOHOMHMKH, TEXHUKH  OC30MaCHOCTH,

pa3sIUYHBIX
Ha3HAUCHUA
ayIuTOpHUH,

(opmy

JKCIIEpUMEHTa B (OpME 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX

peakiuii ¥ (GOpMYyIUPOBATH BBIBOABI HA OCHOBE 3THUX
PE3yJIbTaTOB;
- yMETh  aHAIM3UpPOBaTh  XHMHUYECKYI0  HH(pOpmarmio,

MOJIy4aeéMYI0 U3 pa3HbIX HCTOYHHKOB (CpPEICTB MacCOBOM
uHpopmaruu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMM METOJAMHU HAYyYHOI'O IMO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN (HaAOII0/IeHHe, U3MEpPEHUe, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- yMETh MPOBOJUTH pacueTbl MO XUMHUYECKUM (QopMylaM u
YPaBHEHUSIM  XHUMHYECKHX  PpEAKUUA C  HCIOJIb30BaHUEM
bu3MYeCKuX  BEIUYMH, XapaKTepU3YIOIMX  BEIIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMaJibHbIC
YCIIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMUYECKUE 3HAHUS [JI1 TPUHSATHS PEHICHUM B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIlUsiX, CBSA3aHHBIX C BEHIECTBAMU M HX
MPUMEHEHUEM




TUTHUEHBI, pecypcocOepekeHns, MPaBOBbIX
u THYECKUX HOPM, HOpM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3alUThl HGOpMaIuH, UHHOPMAITMOHHON
0€30IaCHOCTH JINYHOCTH,

OK 04.
OddekTuBHO
B3aUMO/JICUCT
BOBaTh U
paboTaTh B
KOJIJICKTHBE
1 KOMaHJIe

- T'OTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIeI0BATEIbCKOM, MIPOECKTHOMN u
COLIMAJILHOM JIeSITeIbHOCTH;

OBJanenue YHHBEPCATbHBIMHA
KOMMYHHMKATUBHBIMHU 1eHCTBUSIMM:

0) coBMecTHas J1eITeJIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh
peuMyIlEeCcTBa KOMaHTHOM U
WHJMBUAYAIbHON PaOOTHI;

- IIPUHAMATh e COBMECTHOM
NEATEIbHOCTH, OpraHU30BbIBATh U
KOOpJIMHUPOBaTh  JEUCTBUS 1O €€

JIOCTIDKEHHMIO: COCTABJISITh IJIAH JCHCTBHH,
pacrpenensTh pojdu € YYETOM MHEHHM
YYaCTHUKOB o0CyX1aThb pe3yJbTaThl
COBMECTHOM pabOTHI;

- KOOPAWHUPOBATH U BBIMOJIHITL pabOTy B
YCJIOBUSIX pEaJbHOTO, BHUPTYaJbHOTO W
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

- OCYILIECTBIISITh ITO3UTHUBHOE
CTPAaTETUYECKOE TOBEJACHHUE B Pa3JIMYHBIX

- YMETh IJJAHUPOBAaTh U BBINOJHATH XUMHYECKHIN SKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYEeCKHMX BEIIECTB IpPU HarpeBaHUM,
NOJIyYCHUE JTWJIEHA W HW3YYEHUE €ro CBOMCTB, KaueCTBEHHbBIC
peakuMM Ha  aNpJETHIbl, KpaxMmal, YKCYCHYIO KHCIIOTY;
NeHaTypauus OelIKOB IMpU HarpEeBaHUU, LIBETHBIE PEAKIIMU OEJIKOB;
MPOBOJUTH PEAKLIMA HOHHOTO 0OMEHa, ONPENEIATh CPEY BOJIHBIX
pacTBOPOB, Kaue€CTBEHHbIC PEAKLUMH Ha Cyib(aT-, KapOOHaT- U

XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHUS; pemarb
AKCIIEPUMEHTANIBHBIE  3aaud 1o TeMam "'Meramuisl" u
"Hemeramnpl") B COOTBETCTBMM C MpaBUJIaMU  TEXHHUKHU

0e30MacHOCTH IPpH OOpalEeHUU C BEIIECTBAMH U JIA0OPATOPHBIM
o0Opy/OBaHUEM; TPEACTABIATH  PE3YAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alucCH ypaBHEHUH COOTBETCTBYIOLIUX
peaxkuuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB
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CUTyallWsIX, TIPOSIBIISITh TBOPYECTBO U
BoOOpaxeHue, ObITh HUITMATHBHBIM
Osaanenue YHHUBepCAJIbHbIMH

peryJasiTiBHbIMHM 1eCTBUSIMU:

I') IPUHATHE ce0s1 U APYTUX JIKIeH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX
JOAEH  OpU  aHAIM3E  PE3YJIbTATOB
JIESITEIBbHOCTH;

- NPU3HABATHh CBOE IPABO U IPABO APYTUX
JIFOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
ITO3ULIAH IPYTOT0 YEJIOBEKA,

OK 07.
CoaericTBoBa
Th
COXpaHEHUIO
OKpPYIKaIoIIIe
1 cpenpl,
pecypcocoep
SKCHUIO,
HPUMCHSTH
3HAHUA 00
U3MCHCHUU
KJIIMATa,
TIPHUHIIATIBI
OepeKIIUBOT
0
IIPOU3BOJICTB
a"

B 00J1acTH 3K0J0rH4€eCcKoro

BOCIIMTAHUSA:
- c(hopMUPOBAHHOCTh  IKOJOTUYECKOH
KYJBTYPBHI, TOHNMaHUE BITUSTHUS

COLIMAJIbHO-DKOHOMUYECKUX IPOLECCOB Ha
COCTOSIHUE TMPUPOJHOM U  COLMAJIBbHOU
Cpelbl, OCO3HaHuE T00aIbHOIO Xapakrepa
HKOJIOTHYECKUX MPOOIIEeM;

- IUIJAHWPOBAHME U  OCYILIECTBJIICHUE
JICVCTBHUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HaHUSA LEJEeW YCTOWYMBOTO Pa3BUTHSA
YeJI0BEYECTBA,

AKTUBHOE HETpUATHE JEUCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPELE;

- YMEHHE IIPOTHO3UPOBATH
HEOIaronpusTHbIE DKOJIOTUYECKHUE
IIOCJICICTBUS IIPEANPUHUMAEMBIX

- chopMHpOBaTH MPEACTABICHUS: O XUMUYECKOW COCTaBIISIONIEH
€CTeCTBEHHOHAYYHOU KApTUHBI MUpPA, POJU XMMHUU B TO3HAHUU
SBJICHUW TMPUPOABI, B (POPMHUPOBAHUU MBIIIJICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPAMOTHOCTH, HEOOXOAMMOM st
pelIeHrs MPaKTUYECKUX 3aJa4 U IKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHOU CpeIe;

- yMeTh COOJ0/IaTh TpaBuia SKOJOTUYECKH IeIeco00pa3HoOro
MOBeZICHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEJAX
COXPAHEHHMS CBOETO 3/I0POBBS U OKPY’KAIOMIEH IPUPOTHON CPEIbI;
YUUTHIBATh OMACHOCTb BO3JEHUCTBUSI HA JKUBBIE OPraHU3MBI
ONpENICICHHBIX  BEIECTB, TMOHWMAas  CMBICI  IOKa3aTens
MPEICIIBHON JOMYCTUMOW KOHLIEHTPALUH
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3¢ dHeKTUBHO
JEHCTBOBATh
B
Ype3BbIYAlH
BIX
CUTYaILUsIX

JEUCTBUM, IPEAOTBPALLATH UX;

- pacHIMpEeHHE OMNbITa JIESITEIBHOCTH
HKOJIOTUYECKON HAIIPABICHHOCTH;

- OBJIQJICHUE HaBbIKaMU y4eOHO-
MCCIIE0BATENBCKOM, MPOEKTHON U
COLIMAJILHOM JI€SITEIbHOCTH;
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bem TUCUMILVIMHBI U BUABI Y4eOHOM padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHUIIIMHBI 72
B T.Y.

OcHoOBHOE coJep:KaHue 64
BT. U..

TEOPETUYECKOE 00yUCHHE 36
MIPAKTUYECKUE 3aAHATUSA 24
7a00paTOpPHBIC 3aHITUS 10
IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 6
(coxpep:kaHMe NPUKJIATHOTO MOTYJIs1)

BT. U..

TEOPETUYECKOE 00yUCHHE 2

IMPAKTHYCCKUEC 3aHATHUA

IIpome:kyTouHas arrecTaums (3a4eT)
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TN CIATITHHBI

®opmupyem
HaumeHoBaHu Conep:xkanue y4eOHOro Mmatepuasa (0OCHOBHOE U NPOo(eCCHOHAIbHO- ObLem e
€ pa3aesioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOM 4ACOB R —
TEeM MOAYJIb .
1 2 3 4

OcHoOBHOeE coiep:KkaHue 64
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 6
Tema 1.1. OcHOBHOE coaep:xaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHune 2
aTOMOB CoBpeMmeHHass MOJelb CTpoeHUs: aroMa. CUMBOJMYECKUHN S3bIK XUMUU. XUMUYECKHUI
XHUMHYCCKUX AJIEMEHT. DJeKTpOoHHAasi KoHurypamus atoma. Kinaccudukanus XuMHUIECKUX 3JIEMEHTOB
OJIEMCHTOB MU |(s-, p-, d-a;meMeHThbl). BaneHTHbIE 37€KTpoHbl. BaleHTHOCTh. DNEKTpOHHAs TpUpoaa 2
1pupoaa XUMHUYECKOHN CBSI3U. DIIEKTPOOTPUIIATETLHOCTh. BUIbI XUMUYECKO# CBsI3M (KOBaJICHTHAS,
XMMUYECKOU  |pgoHHAas1, MeTAIUINYECKas], BOAOPOIHAS) H CIIOCOOBI ee 00pa30BaHHs
CBA3N IpakTHYyeckue 3aHATHS 2

Pemenue 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKONM CUMBOJIMKH U Ha3BaHUI COCIUHEHUN

10 HOMEHKJIATYpE MEXIYHAPOAHOIO0 COK3a TEOPETUYECKOW W MPHUKIATHOW XUMHUU H

TPUBUAJBHBIX HA3BaHUW IS COCTABICHUS XUMHYECKUX (POPMYNT JBYXaTOMHBIX

coeIMHEeHUN (OKCHIIOB, CYIb(UAOB, TUAPUIOB U T.I.) U JAPYIHMX HEOPraHUYECKHUX 2

COEIMHEHN OTAEIBHBIX KIaCCOB.

[IpakTueckue 3aaHusl Ha YCTAHOBIICHUE CBA3U MEXK]y CTPOCHUEM aTOMOB XMMHYECKHUX

AJIEMEHTOB M TIEPUOJUYECKUM H3MEHEHHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX

COCJIMHEHUHM B COOTBETCTBUM C TOJIOKEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepponnyecku | [IpakTuyeckue 3aHATUSA 2 OK 02
H 3aKOH U [Ieprnonnueckas cucteMa xumuueckux 31eMeHToB [[.1. Menneneea. Ousnueckuii ’
tabmuua M. |cmpicn Mepuoamueckoro 3akona J[.M. MenseneeBa. 3aKkOHOMEPHOCTH H3MEHEHHUSI
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Menneneena

CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEILIECTB B
COOTBETCTBHH C MOJIOKEHNEM XUMHUYECKOT0 dJ1eMeHTa B [lepuoandeckon cucreme.
MupoBo33penueckoe n HayyHoe 3HadueHue llepuonnueckoro 3akona /[.11. Menneneena.
[Tpornosel .. MenzaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/IaHUN Ha XapaKTEPHU3ALUIO
XUMHYECKHX 3JIEMEHTOB «MeTarnueckue / HeMeTalINueCK1e CBOMCTBA,
AIEKTPOOTPHULIATEIEHOCTh XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IEPUOJNYECKON CUCTEME XUMHUYECKHUX 31emMeHToB J[. 1.
MeneneeBay

Paznen 2. XuMuuyeckne peakuuu 10
Tema 2.1. OcHoBHOE coep:KaHue 4 OK 01
Turnbl Teopernueckoe o0yueHue 2
XUMHAYCCKUX Knaccudukanuys v THIIbI XUMAYECKUX PEAKIUN C yYaCTUEM HEOPTraHUYECKUX BEUIECTB.
peaxkuun CocraBneHue ypaBHEHHI peaklMil COEMHEHUs, Pa3I0KEHNUs, 3aMEIlIeHHs], 0OMEHa, B T.4.
peaKui TOPEHHs], OKUCIIEHUA-BOCCTAHOBJIEHHS.
VYpaBHEHUS OKUCIIEHUSA-BOCCTAHOBIEHUS. CTeneHb OKUCIIeHNs. OKUCIIUTEND U 2
BOCCTaHOBUTENb. COCTABJIIEHUE U YPABHUBAHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuii METOA0M AJIEKTPOHHOTO OanaHca. OKUCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU
B [IPUPOJE, POU3BOACTBEHHBIX IIPOLIECCAX U JKU3HEIEATEILHOCTH OPraHU3MOB
IIpakTHUyeckune 3aHATHS 2
KonmnuectBeHHbIE OTHOIIEHUSI B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE 3AKOHBI B XUMUU U
pacyeTbl MO YpPAaBHEHUSAM XHMMMUYECKHX peakiuuui. Mosb Kak eIuHuIa KOJIMYeCTBa
BelecTBa. MossipHasi Macca. 3aKOHBI COXPAHEHUs MAacChl U SHEPruu. 3aKoH ABOrajapo. )
Monsipabiii 00beM razoB. OTHOCHTENbHAS MJIOTHOCTHh ra3oB. PacueTsl Mo ypaBHEHHSIM
XUMHUYECKHUX PEeaKkIuil ¢ NCMOJIb30BaHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIOBHSI) Ta30B,
KOJINYECTBA BELIECTBA
Tema 2.2. OcHoOBHoOeE coJep:kaHue 4 OK 01
Onexrponutude | Teoperudeckoe o0ydeHue 2 OK 04
CKast Teopust 3yeKTpoNMTHYECKOW aucconuannu. MOHBI. DIEKTPOJIUTBI, HEAIEKTPOJIMUTHI. 2
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IIUCCOLIMAIUA U
MOHHBIN OOMEH

Peakuu nonHoro oomena. CocraBlieHHE peaKMii HOHHOTO 0OMEHA IyTEM COCTaBJICHUS
UX TIOJHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHHH. KHCIOTHO-OCHOBHBIE pEaKIIHH.
3aaHusl Ha COCTaBJICHHE HOHHBIX PEaKIUil

JlaGopaTopHble 3aHATUA

JlaGoparopHas padoTa ‘“THUIIBI XUMUYECKUX PEaKITui”.

HccnenoBanrie TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOIHBIX U 00pa3yIOIINUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakuuii HOHHOro oOMeHa,
OIpPEJIEICHHE CPEbl BOJHBIX PACTBOPOB. 3aJIaHMs HAa COCTaBJICHHE HOHHBIX PEeaKINil

KounrpouabHas
pabora 1

CTpOCHI/Ie BCIICCTBA U XUMHUYICCKUC PCAKIIUU

Paznen 3.

CTpOCHI/Ie H CBOIICTBA HECOPraHMvIe€CKMUX BCIICCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
1 CTPOCHHUE
HEOPTaHUYECKU
X BEILECTB

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

[IpeameTt Heoprannueckoin xumuu. Knaccudukaiys HeopraHuueckux BemiecTs. [IpocTeie
U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUIBI, THIAPOKCUIBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPraHMUECKUX BEIIECTB. ATrperaTHble COCTOSHUS
BelecTBa. Kpucrammueckue u amopgHble BelecTBa. THUITBI KPUCTATNIMYECKUX PEIIETOK
(aToMHast, MOJIEKYJIIpHasA, MOHHAs, METAIUTMYECKast ). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEILECTBA OT THNA KPUCTAINYECKON PEIIETKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH
BEIIECTB OT BUJAa XUMUYECKOMN CBSI3U U TUIIA KPUCTALINYECKOU peteTKU. [IpuunHbl
MHOT000pa3us BEIIECTB

IpakTuyeckue 3aHATHS

HoMenknaTypa HeOpraHM4eCcK1X BEIIECTB: HA3BaHUE BEILIECTBA UCXO/S U3 UX
XUMUYECKOH (hOPMYITBI MU COCTABIICHUE XUMUYECKON (hOPMYIIBbI UCXO/IS U3 Ha3BAHUS
BemecTBa 1o mexayHapogaon (MIOITAK) wiu TpruBruanbHONM HOMEHKIATYpE.

Pemenue mpakTH4ecKuX 3aaHui MO KiIaccHu(PUKAIUU, HOMEHKIATYPE U XUMHUYECKUM
dbopmyramM HEOPraHUYECKUX BEIIECTB PA3NTMUHBIX KJIACCOB (yrapHBIM ras, yrieKHCIbIH
ra3, aMMHaK, raiieHasi U3BeCTb, HeralieHas U3BeCTh, TUThEBAs COAa U APYTUX): HA3bIBaTh
Y COCTABJIITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEAEIIATH MPUHAIIC)KHOCTD K KIIACCY.

OK 01
OK 02
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HcTounnku xumMuueckoi uupopmarmu (CpecTB MaCCOBOM HHPOPMAIIIH, CETh
Wutepuer u npyrue). [lonck napopmaium no HazBaHusAM, HACHTU(DUKATOPAM,
CTPYKTYpPHBIM (hopmyrnam

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKU
X BEIIECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

Mertamnel. OOmue Qusnueckue W XUMHYECKHE CBoHcTBa MeTauioB. CrocoObl
nojyyeHusl. 3HAYCHHWE META/VIOB M HEMETA/VIOB B MPUPOAEC U JKU3HEICSITEIHHOCTH
YyeoBeKa M OpraHm3MoB. Koppo3usi MeTaioB: BHIbI KOPPO3WH, CIIOCOOBI 3aIlUThI
METaJJIOB OT KOPPO3UHU

Hewmeramnsl. OOume ¢usnueckue M XUMHUYECKHE CBONCTBA HEMETAUIOB. THUIMYHBIE
cBoiictBa HeMeTauioB [V— VII rpynn. Kiaccudpukauuss 1 HOMEHKIAaTypa CO€IUHEHUN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB (OKCUIOB,
TUAPOKCHUJIOB, KUCIIOT, COJIEH U Jp.). 3AKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX
BEILECTB, BOJOPOJHBIX COEAMHEHUH, BBICIINX OKCUIOB M THAPOKCHJIOB

IIpakTHyeckune 3aHATHS

CocTaBlicHME YpPaBHEHHN XHMHUYECKHUX PEAKIMH C Y4YaCTHEM TNPOCTHIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAJIOB; OKCUIOB METAIJIOB, HEMETAJIOB U
aM(OTEpHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHMN U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTaHUUYECKUX COJIEH, XapAKTEPU3YIOIIUX UX CBOWCTBA.

Pemenrne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHWM HA CBOWCTBA, COCTAB,
MOJIy4eHHE ¥ 0€30MacHOe UCIIOIH30BAHNE BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JICSITEIbHOCTU YEJIOBEKA

OK 01
OK 02

Tema 3.3.
Nnentndukarm
o
HEOPTaHUYCCKH
X BEIIIECTB

OcHoOBHoOeE coJep:kaHue

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabota «MaeHTuduKanus HEOPraHUIECKUX BEIIECTBY.

Pemenne SKCIEpUMEHTANBHBIX 3a7ad 10 XHWMHYECKHMM CBOWCTBAM METANIOB U
HEMETAIIJIOB, IO PACTIO3HABAHMIO ¥ MOTYYCHHIO COSAMHCHUN METAIIJIOB U HEMETAIITIOB.
Wnentuduxaiysi HEOpraHMYECKUX BEIIECTB C MCMOJIb30BaHNEM MX (U3NKO-XUMHYECKUX

OK 01
OK 02
OK 04
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CBOMCTB, XapaKTEPHbIX KaYeCTBEHHBIX peakiuil. KauecTBeHHBIE peakuuu Ha cynbdart-,
KapOOHAT- M XJIOPH/I-AHUOHBI, HA KATHOH aMMOHUS

KonTpoJsbHasn
pabora 2

CBoiicTBa HCOPTaHNYCCKHX BCIICCTB

Pa3nea 4.

CTpoeHne 1 CBOICTBA OPraHUYECKUX BelIeCTB

24

Tema 4.1.
Knaccuduxanus
, CTPOCHHE H
HOMEHKJIaTypa
OpTraHUYECKUX
BEIIECTB

OcHOBHOE coaepxaHue

Teopernueckoe o0yuenue

[losiBneHME M pa3BUTHE OPTaHUYECKON XUMUU Kak Hayku. [Ipeamer opranndeckomn
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK IOPSAOK COEOUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIE TIOJIOKEHHSI TEOPUM XUMHUUYECKOTO CTPOEHHSI OPTaHMYECKUX
coequHeHu A.M. bytnepoBa. YTriepoAHBI CKEJIET OPraHUYECKOM MOJICKYJIbI.
3aBHUCHUMOCTb CBOWCTB BELIECTB OT XUMHYECKOTO CTpOEHHs MoJyeKyn. M3omepus u
U30MEDBI.

[Tonsitue o QyHkumonanpHoW rpymnme. Pagukan. [lpunnuner  kinaccudukanuu
OpPraHMYeCKUX  COeAUMHEHHMH. MexayHapogHas  HOMEHKIATypa W IPHUHIUIIBI
HOMEHKJIaTypbl ~ OopraHuueckux  coeauHeHui. [loHstue 00  a3oTcoaepxkamux
COEMHEHMSIX, OMOJIOrMUeCKH aKTHUBHBIX BellecTBax (yriieBoaax, kKMpax, Oenkax u Aap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

HoMenknaTypa OpraHM4ecKUX COEAMHEHUN OTHAENbHBIX KJIAcCOB (HACHIIIECHHEIE,
HEHACHIINICHHBIE W apOMAaTUYECKHE YTJICBOJOPOIbI, CHUPTHI, (EHONBI, abJACTHUIBI,
KETOHBI, KapOOHOBBIE KHCJIOTHI W JAp.) CocTaBieHHE TMOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB, HMCHIOIB3YS HX
Ha3BaHMUS 10 CHUCTEMATHYECKOW M TPUBUAJIBLHOW HOMEHKJAType (PTHICH, alleTUJICH,
rmiepuH, genos, GopManbaeru, yKCycHasi KUCIIOTa, TIUMIMH). PacdeTsl mpocTteitiieit
bhopMyJIbl OPraHUYECKON MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBolicTBa

OcHOBHOE coaepxaHue

12

Teopernueckoe o0yuenue

OK 01
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OPTaHUYECKUX
COeIMHEHUN

OU3NKO-XUMUYECKAE CBOMCTBA OPraHUYECKHX COEAUHEHUM OTHAEJIBHBIX KJIACCOB
(ocoberHOCTH KiTaccu(PUKAIUKA 1 HOMEHKIIATYphl BHYTPH KJIacca; TOMOJIOTHUECKHH Pl U
obmast gopmyina; m3oMepus; GU3MUECKHE CBOWCTBA, XMMHUYECKHE CBOWMCTBA; CIIOCOOBI
NOJIYYEeHUS]):

— IpeeNbHbIE YIIIEBOAOPOAbI (AKaHbl U LUKJIOATIKaHbl). 'OpeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHHMKOB T€IlJIa B IPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOIHBIX
YIJIEBOIOPOIOB, HAX0XKACHUE B IPUPOAC U IPUMEHEHHUE AJIKAHOB;

— HemnpejAenbHble (aJKEHbI, aJKWHBl U aJIKaJUEHbl) U apOMATUYECKUE YIJIEBOAOPOBL.
['opeHne aneruineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU Ul CBapKU M
PE3KH METAJIOB

— KHUCJIOpOJCOAEpKaUE COeAUHEHUsT (CIHUPTHI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3QUpBl, aNBAETHAbl W KETOHBI, XKHUpPbI, yriaeBoabl). IlpakThueckoe mNpUMEHEHHE
ATWJIEHIJIMKOS, TiMuepuHa, ¢eHona. [Ipumenenue Qopmanpaernia, aneTalbIeruja,
YKCYCHOM KUCHOThI. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moroliue CBOMCTBa
MBbLIA

—  a3oTcojepKalue — CoeauHeHuss  (aMMHBI W aMUHOKHUCIOTHI,  O€NKu).
BricokoMonieKyisipHbIe  COCNUHEHUSI (CMHTETHYECKHE U OMOJOTUYECKU-AKTUBHBIE).
Monomep, monumep, CTpyKTypHOe 3BeHO. [lommmepusanus >THIIEHa KaKk OCHOBHOE
HaIpaBJICHUE €ro0 UCTIOIb30BaHMUS.

I'eHeTnyecKkas CBsI3b MEXKY KJIAaCCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

CBoiicTBa OpraHMYECKUX COEAUHEHUN OTACNIBHBIX KIJIAcCOB (TpUBHAJIBHAA U
MEXIyHapoJHas HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI TOJYYEHUS):
npeenbHble (alKaHbl U UKIOAIKAHBI), HEMPEAEIbHbIE (AIKEHBI, AIKUHBI U aJKaIUCHbI)
U apOMaTHYECKUE YIIIEBOJOPOAbI, CIIUPTHI U (PEHOJbI, KAPOOHOBBIE KUCIOTHI U IPUPHI,
aNbJIeTUAbl U KETOHbI, aMMUHbl U AMHUHOKHCIIOTBI, BBICOKOMOJEKYJISIPHBIE COCAUHEHUSI.
3ajaHus HAa COCTABJICHUE YPaBHEHUN XMMHUUYECKHX PEAKIUN C y4aCTHEM OPTraHMYECKHX
BEII[ECTB Ha OCHOBAaHUM MX COCTaBa U CTPOEHUs

CocraBnenue cxem peakiui (B TOM 4Kciie MO MPeJI0KEHHBIM [EMOYKaM MPEBPaICHH ),
XapakTepU3yIMX XUMHUYECKUE CBOICTBA OPraHWYECKUX COEAMHEHUN OTIIEIbHBIX

OK 02
OK 04
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KJIACCOB, CMOCOOBI WX TIOJYYeHHUS W HA3BaHHE OPTaHUUYECKUX COCIUHEHHHA IO
TPUBHAIIBHOU WJIM MEKIYHAPOIHON CUCTEMATHUYECKON HOMEHKIIATYPE.

Pemienne NpakTUKO-OPMEHTHPOBAHHBIX TEOPETHYECKMX  3aJaHUM HA  CBOWCTBA
OpPTraHWYECKUX COCTMHEHUN OTAENIBHBIX KJIACCOB

JlabopaTtopnas paGora

JlaGopartopHas padota “IIpeBpaieHust OpraHMYecCKUX BEIIECTB IIPU HarpeBaHuu".
[Tomy4yenue sTuieHa U U3y4YE€HUE €ro CBOMCTB. MOJEIMPOBAHUE MOJIEKYJ U XUMHYECKHUX
IIPEBPAILICHUN HAa IPUMEPE 3TAHA, ITUICHA, allCTUIIEHA U JIP.

Tema 4.3.
Nnentudukaru
ST OPraHUYECKHIX
BEIIECTB, X
3HAYECHHUE U
MIPUMEHEHUE B
OBITOBOM U
MPOM3BOJICTBEH
HOH
NESITEIbHOCTH
yeJIoBEKa

OcHoBHOE CoacpKxaHmue

Teopernueckoe o0yueHune

buooprannueckue coenunenus. [IpuMeHenue u OuoJOTrHYECKas pOJib YIJIEBOJIOB.
OxuciieHHe YIJIEBOJIOB — MCTOYHHUK OHEPIUM KHUBBIX opraHuzMoB. Oobnactu
MpUMEHEHUsT aMUHOKHUCIIOT. [IpeBparienus: 6enKoB MUK B opranu3mMe. bronornyueckue
dbynkuun OenkoB. buonoruueckue GyHkMM XUpoB. Poiab opraHnyeckod XUMUU B
pelieHny MpooJIeM MUIIEBON OE301TaCHOCTH

Ponb oprannueckoil XMMHM B pEUIEHUH MPOOJIEM SHEPreTHYEcKOM Oe30MacHOCTH, B
Pa3BUTHM MEIMIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPruu
(abTepHAaTUBHBIE HMCTOYHUKM d3Hepruu). OnacHOCTb BO3ACHCTBUS Ha  KUBBIE
OpraHU3Mbl OpPTraHWYECKUX BEIIECTB OTIEJIbHBIX KJACCOB (YTiI€BOAOPOMbI, CIUPTHI,
(dbeHobl, XJOPOPraHUYECKUE MPOU3BOAHBIC, ANbACTUIAL U Ap.), CMBICI MOKa3aTess
IPENEIBHO TOMYCTUMOMN KOHIIEHTPALIUH

JlaGopaTopHble 3aHATUA

JlaGoparopHas pabota: “UneHTudukamnuss OpraHUYECKUX COCIUHEHUN OTIIEJIbHBIX
KJIACCOB”

Nnentuduxanuss OpraHMYECKUX COCIWHEHUH OTAEIbHBIX KIAccoB (HA MpuUMepe
aJIbJICTUJIOB, Kpaxmalla, YKCYCHOW KHCIOTbhI, OCJIKOB U T.N.) C HCIOJb30BAaHHEM HX
($U3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KAaueCTBEHHBIX peakuuil. [leHaTyparms
Oenka mpu HarpeBaHuu. l[BeTHble peakunu OenkoB. BO3HMKHOBEHHE aHAJIUTHYECKOTO

OK 01
OK 02
OK 04
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CUIrHajla € TOYKHM 3pCHUA XHMMHYCCKHX IIPOLHCCCOB IIPpU IIPOTCKAHHUH KaueCTBECHHOM
PpCaKunu, HOSBOJ’I?IIOH.[G?I I/II[GHTI/I(I)I/IHI/IpOBaTB MPCJIOKCHHBIC OPTraHNYCCKHNC BCIICCTBA

Konrpomsuas CrtpykTypa U CBOKMCTBA OPTaHUYECKUX BEILECTB 2
pabora 3
Pasen 5. KHHeTH:leCRHe U TePMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKHUX 4
peakuum
CkopocTb OcHoOBHoOE coaep:xaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yuenue 2 OK 02
peaKuuii. CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3jIu4HbIX (PAKTOPOB: MPUPOJIbI PEArUPYIOIINX
XHUMHUYECKOE BEILIECTB, KOHLEHTPALIMM pPEArupyloUX BEIIECTB, TEMIIEPATyphl W  IUIOLIAIU
paBHOBECHE PEaKIMOHHON TMOBEPXHOCTU. TermioBble 3PGHEKTHI XUMHUUYECKUX peakiuil. DK30- U
YHAOTEPMHUYECKHE, PEAKIIUU. ’
OO6paTuMOCTh peakiuii. XMMHYECKOE PaBHOBECHE M €ro CMEIICHHE TMOJ[ JIeUCTBUEM
pa3nuyHbIX (HaKTOPOB (KOHIEHTPALMSI PEareéHTOB WM MPOAYKTOB PEaKIMH, IABICHUE,
TeMmreparypa) Il CO3JaHUS ONTUMAJIBHBIX YCJIOBUM MPOTEKAHUS XHUMHYECKUX
npoueccos. [Ipunnun Jle [larense.
IlpakTHyeckne 3aHATHUS 2 OK 01
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUl Ha aHanu3 (PaKkTOpOB, BIUSIOIIMX Ha OK 02
U3MEHEHHE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C TMO3WLIHM DKOJIOTHYECKH
1[€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM NEATETBHOCTH B LIEJISIX COXpPaHEHUS
CBOETO 3JI0POBbS U OKPYKAIOIIEW HIPUPOTHOU CPELBI. 2
PelieHre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha ITpUMEHEeHHUe npuHnuna Jle-Illarense
JUIS. HAXOXKACHUSI HAIPaBJIEHUS CMEUIEHUS PABHOBECHUS XMMHUYECKOW pPEaklMU W aHAJINA3
(haKTOpOB, BIMSIIONTMX HA CMEIEHNE XHMHUYECKOTO PABHOBECHS
Paznea 6. PacTBopsI 4
Tema 6.1. OcHoBHOE coJiep:KaHue 2 OK 01
[TonsiTue o Teopernueckoe o0yueHue 2 OK 02
pacTBopax PacTBopenne Kak (pU3MKO-XUMHYECKHUi mporecc. PactBopsl. CrocoObl NPUTOTOBIEHUS ) OK 07

pactBopoB. PactBopuMocTb. MaccoBasi 110151 pacTBOpeHHOro BemiecTBa. CMbici
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NOoKa3aTelsid MPEAENbHO JOIMMYCTUMOM KOHUEHTpAMM M €ro HMCIOJIb30BAaHUE B OLICHKE
HKOJIOTUYECKOI 0€30M1acCHOCTH.

[TpaBuiia SKOIOTHUECKU 1IETECO0OPA3HOTO MOBEACHUS B OBITY U TPYJIOBOU JEATEIHHOCTH
B LEJSX COXPAHEHUs CBOETO 3[0POBbSl U OKPYXAIOLIEH NPUPOAHONU CPENbl; OMACHOCTh
BO3JICHCTBHSI HA KUBbIE OPraHU3MBbI ONPEJEICHHBIX BEIIECTB.

PemeHne  mpakTUKO-OPMEHTUPOBAHHBIX  pPACUYETHBIX  33JaHUl  HA  PAaCTBOPBHI,

MICITI0JIb3yEeMbI€ B OBITOBOM M IPOU3BOJICTBEHHOU JI€ATEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHoOE coaep:xaHue 2 OK 01
Hccnenosanue |JlaGopaTopHbIe 3aHATHS 2 OK 02
CBOHCTB JlabopaTtopHas pabora «IIpurotoBiieHre pacTBOPOBY. OK 04
pacTBOpOB [TpuroroBneHue pacTBOPOB 3aJaHHOM (MaccoBoil, %) KOHLEHTpalUH (C NPAKTUKO- )

OPUEHTUPOBaHHBIMM BOIIPOCAMH) U OIIPEEIECHUE CPEIbI BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKaHHE (COAepPKAHME MPUKJIATHOTO MOTYJIA)
Paszpnes 7. XuMus B ObITY U IPOU3BOACTBECHHOM AESITEJIbHOCTH Y€J10BEKA 6 OK 01
Xumus B ObITy (OCHOBHOE COAEpPIKAHUE 6 OK 02
n Teopernueckoe o0yueHue 2 OK 04
TIPOMSBOACTBCH | Hopejfimue nocTukeHns XMMUYECKOH HAyKH  XMMUUYECKOH TeXHOIOruH. Pomb Xumuu B OK 07
HOH 00eCIeYeHUN DKOJOTUYECKON, IHEPreTUYECKON U MHINEeBOW O€30MacHOCTH, Pa3BUTHH
ACATCIBHOCTH | yrenpmuner. [TpaBuna moncka M aHAIM3a XUMHYECKOH HMH(BOPMAIMM U3 PA3THYHBIX 2
HcJI0BCKa WCTOYHUKOB (Hay4yHas W ydeOHO-Hay4yHas JUTepaTypa, CpEICTBa MacCOBOM

uHdopmaruu, cetb MlHTEpHET)

IIpakTnyeckune 3aHATHS

[Touck 1 aHanu3 KEMCOB O MPUMEHEHUU XUMHUYECKUX BEUIECTB U TEXHOJOTUH C y4ETOM

Oynymei npodeccCHuoHaNbHOW JEATEIbHOCTH MO TeMaM: Ba)KHEWIWE CTPOUTENIbHbIE

MaTepuaibl, KOHCTPYKUMOHHBIE  MaTepuasbl, MaTepHallbl Uil  DJIEKTPOHUKH, 4

HaHOMATEPHUAJIbl, HCTOYHUKU SHEPTUH, JICKAPCTBEHHBIE BEIIECCTBA, OBITOBAS XHUMHUSI.
3ammra: IIpencraBneHue pe3yabTaTOB pENICHHS KEWCOB B (opMe MUHHU-TOKIAAa ¢
MPE3EHTAIUEN
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IIpome:xyToUyHasi aTTecTANUA MO JUCHUILIIMHE (3a4Y€T)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT PAMMBI OBIIEOBPA30OBATEJILHOM
JUCHUIIIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJeyIolue CIelralbHble MOMEIIECHUs: Y4eOHbI KaOWHET XMMHHM W/WIH y4eOHON
XUMHUYECKOM J1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CIOXKHBIX BEIIECTB W/WIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ] U MUHEpAJIOB, Tabnuiia MeHneneeBa, ydeOHble QUIbMBI, ITUGPOBBIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED €  YCTPOMCTBAMM
BOCIIDOM3BEJCHUS  3BYKa, NPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPEe3eHTEp IS MPE3ECHTALUM.

OoOopyaoBanue Jjadoparopuu M padoYMx MecT JaA0OPATOPHMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAJIKHU,
CTEKJISIHHbIE TPOOMPKH, pPE3UHOBBIE MPOOKH, (oHApUKH, HAOOpP pEaKTUBOB,
CTEKJIIHHBIC TMAJIOYKH, IITATUBBI MJisi MNPOOUPOK; MEpPHBbIE UMIUHIPHI, BOPOHKHU
CTEKJISIHHBbIE, BOPOHKHU JenuTenbHble muiuHApudeckue (50-100 wmut), cTrynmku c
nectukoM, (apdopoBbie YalIKd, OUHIETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJIEKTPOIUIMTKH, Ja0OpAaTOPHBIE IITATHBBI, CIHUPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOp JJI MOJY4YeHHUs] Ta3oB (WM MpOOHpKa C Ta300TBOAHON TpyOKoOil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPAaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTeny; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbie Tpooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 st TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE IOJIOCKU JUJIsl onpenenenust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIBbHBIM MHAUKATOP; NUIETKU Ha 1, 10,
50 M (umu po3atopel Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIULIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WIM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. TabopaTopHOe 000pyI0BaAHNE.

3.2. HadopMmaniuoHHoe oOecniedeHrEe PeaTu3anu NporpaMmbl

1. Jns peanuzanuu mporpaMMbl OMOMMOTEUHBIH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMi JOJDKEH UMETh TeYaTHbIE W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
MH(QOPMAIIMOHHBIE  pPECypchbl,  PEKOMEHJOBaHHbIE  JUIsl ~ HMCIIOJb30BaHUSA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT C MOMEHTa U3JaHusl.
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2. PexoMmeHayeMble TIeUaTHbIE U3/IaHUA MO pealn3ali 0011e00pa3oBaTENbHON
IVCHUIUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJANMUSX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposb 1 olleHKa pe3yabTaToB 00yUYEHHUsI OCYIIECTBIISIETCS MPETojaBaTeieM
B IpOIECCE€ TMPOBEICHHUS TMPAKTHUYECKUX 3aHATUH W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYYaIOIMMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl 0Oy4YeHUS OINPENEsIOT, YTO O0ydJaroniuecs
JOJDKHBl  3HATh, IOHUMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3yUYCHHS
JACHUTUIAHBI.

Jns dbopMupoBaHuUs, KOHTPOJIE U OLEHKH PE3YyJIbTaTOB OCBOCHHUS Y4EOHOM
JUCLHUIUIMHBI UCIOJNB3YETCAd CHUCTEMAa OLEHOYHBIX MEPONPUATUH, MPEICTABISIONIAS
co00l KOMIUIEKC y4eOHBIX MEPONPHUATHI, COTJIACOBAHHBIX C Pe3yJibTaTaMu O0y4YeHUs
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl II0

mucuumunae) u GI'OC CIIO.

OK/II
K

Tunsl oleHOYHBIX
MepPONpPUATHHI

Monayas/Paznen/Te
Ma

Ne Pe3yabTart 00yuyeHnust

I | OcHoBHOE cogep:xaHue

1 DopMyJTHPOBATH

Pasznea 1. OcHoBBI

0230BbIC OHATHA U
CTPOEHHsI BeleCcTBA

3aKOHbI XUMHUH

1.1 |OK 01

CtpoeHue aToMOB
XUMHYCCKHUX
2JIEMEHTOB U
npupojia
XUMHUYECKOU CBSI3HU

CocTaBisTh
XUMUYECKHEe (HOPMYJIBI
COEINHEHUN B
COOTBETCTBHUH CO
CTETICHBIO OKHUCIICHUS
XUMUICCKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
AIEKTPOOTPHUIIATEIILHO
CTH

1. Tect «CtpoeHue aToMOB
XUMHYCCKHUX PJIEMECHTOB U
IPUPOJIa XUMHUECKON
CBSI3UY.

2. 3a7a4n HA COCTABJICHUEC
XUMHUUYECKuX hopmyi
JIBYXaTOMHBIX COEIMHEHUI
(oxcua0B, Cynb(pHIOB,
TUJIPUJIOB U T.11.).

3. 3aganus Ha
HUCHOJIb30BAHUE XUMHUUYECCKOU
CHUMBOJIMKHM U Ha3BaHUU
COE€IMHEHUHU 10
HOMEHKJIaType
MEKIYHAPOIHOTO CO03a
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OoLeHOYHBIX
MepOonPUATHH

TEOPETUYECKOU U
MPUKIAJHON XUMUU U
TPUBHAIBHBIX Ha3BaHUM JJIs1
COCTAaBJICHUS] XUMHYECKHUX
dbopMyI1 TByXaTOMHBIX
coeMHEHUM (OKCHUJIOB,
cyJbGUI0B, TUAPUIOB U T.II.)
U IPyTUX HEOPTAHUYECKUX
COCIMHEHHUHN OTIEIbHBIX
KJ1acCOB

1.2

OK 01
OK 02

[lepnonnueckuit
3aKOH U Ta0IuIa
J.1. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MIEPUOANYECKOU
CHUCTEME XUMHUYECKUX
anemeHnToB J[. M.
MenpgeneeBa

1. Tect «Metanmuueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX IJICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
NEPUOANYECKON CHCTEME
XUMHYECKHX AaemenToB JI.H.
MenpeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOEHHUEM aTOMOB
XUMHYECKHUX AJIEMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COCAUHCHUMU
B COOTBETCTBHUU C
TIOJIOKCHUEM
[Ieproanyeckoi cUCTEME.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUsI Ha
XapakTepu3aluio
XUMHYECKHUX AJIEMCHTOB:
«Merammaeckue /
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OoLeHOYHBIX
MepOonPUATHH

HEMETaJIJINYeCKre CBOMCTRA,
3JEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
MEePUOANICCKON CHUCTEME
XAMHYECKHUX IJIECMECHTOB
.. MenpaeneeBa»

Paznea 2.
XUMH4YeCKHe
peakuuu

Xapaxkrepu3oBaTh
THIIBI XUMHYECKUX
peaxkuui

KourpoJuabHas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaKkunm)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBnsaTe peakuumn
COEIMHEHUS,
pas3ioxeHus, o0OMeHa,
3aMEILCHMS,
OKHUCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC
peakuuu

1. 3amaun Ha coCTaBIEHUE
YPaBHEHUN pEaKIIUI:

— COEMHEHUS, 3aMEILECHHUS,
pasnoxXeHus, 0OMeHa;

— OKHCIIUTENIBHO-
BOCCTAaHOBUTEIBHBIX
PEAKLHM C UCTIOIb30BAHUEM
METO/Ia AJIEKTPOHHOTO
OanaHca.

2. 3ajayu Ha pacyeT MacChl
BEIIECTBA UM 00BEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; PaCYETHI

Macchl (00bE€Ma, KOJTMYEeCTBA
BEILIECTBA) MPOIYKTOB
peakuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DNEeKTpOIUTAYECKAs
JMCCOLUALINS U
HMOHHBIN 0OMEH

CocTaBidTh
ypaBHEHUS
XUMUYECKUX PEAKITUU

1. 3agaHus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
peakuuii C y4aCTUEM KHUCIIOT,
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .

K Ma MepoNnpusiTUH
MOHHOTO OOMEHa C OCHOBaHMI U coJeid,
y4acTHEM YCTaHOBJICHHE U3MEHEHUS
HEOPTaHUYECKHUX KHCIIOTHOCTH CPEIbI
BEILIECTB 2. JIabopatopHas pabota

"TUnbel XMUMHYECKHUX
peaxumit"”
3 Pasnen 3. Ctpoenne |UccaenoBarh Kourtposubnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |«CBoMCTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHX HEOPraHN4eCKUX BelleCTB»
BeLeCTB BeleCTB
3.1 |OK 01 |Knaccuduxkanus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpPTraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIIECTBA B BEIIECTB UCXOIS U3 MX
HEOPTaHUICCKUX COOTBETCTBHUH C HIX XUMUYIECKON (OPMYITBI WU
BEILECTB CTPOEHUEM COCTaBJICHUE XUMUYECKOU

bopMyIIbl UCXOIST U3
Ha3BaHUs BELIECTBA MO
MEKTyHAPOIHOW WUITN
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3amauu Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHust 1o
KJ1accu(uKanuu,
HOMEHKJIaType 1
XUMHUYECKUM (popMyriam
HEOPTaHUYECKUX BEIIECCTB
pPa3IMYHbBIX KJIACCOB.

4. IlpakTruecKue 3aJlaHusl Ha
OIPEICTIEHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XUMUUYECKOM CBS3U U THUIIA
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OK/IT | Moayas/Pa3znen/Te Tunol OeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
KPUCTAJIIMYECKON PEIIECTKH
3.2 |OK 0l |®Puszuko-xumudeckue|yY cTaHaBIMBaTh 1. Tect «OcobenHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3HKO- |XUMHUYECKHX CBOMCTB
HEOPTaHUYECKUX XAMHYECKHX CBOMCTB |OKCHJOB, KHCJIOT,
BCII[CCTB HEOPTaHUYECKUX OCHOBaHUM, aM(POTEPHBIX

BELLECTB OT CTPOECHUS
aTOMOB M MOJIEKYJI, &
TaK)Ke TUIIA
KPUCTAIITINYECKOU
peueTKu

TUJIPOKCHUIOB U COJIEW.

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuui ¢ y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECCTB:
OKCHJIOB METAJIJIOB,
HEMETaJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3YyIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHHUS.

3. IIpakTuko-
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
OPHEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJaHMs Ha
CBOWCTBA U NOJIyYEHHUE
HEOPTraHUYECKUX BELIECTB
3.3 |OK 01 |Wnentuduxarms HccnenoBars 1. IIpakTuko-
OK 02 |HeopraHu4ecKkux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |BemiecTB peakuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMHAYECKUX PEAKLINN C
BEILIECTB Y4aCTUEM HEOPTaHUYECKHUX
BEILECTB, UCIOJIb3YEMBIX JIIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopnas pabora:
“Unentudukanus
HEOPraHUYECKHX BEIIECTB
4 Pasznea 4. Crpoenue UcciaenoBars KourpoJuabHas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CTpoeHue M CBOMCTBA
OPraHHYeCcKHuX OPraHHYeCcKHX OPraHMYeCcKHUX BelleCTB»
BeLeCTB BeLeCTB
4.1 |OK 01 |Knaccudukanms, Knaccudummposars  |1. 3amanust Ha cocTaBiIeHUE
CTPOEHUE U OpraHu4ecKue Ha3BaHUU OpraHUYECKUX
HOMEHKJIATypa BEIIECTBA B COEIMHEHUI MO TPUBUAIIBHOMN
OpraHUYECKuX COOTBETCTBHUH C HX WM MEXTyHapOIHOU
BEILECTB CTPOEHUEM CUCTEMATUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha OMIpeACIICHUE
npocreiei GopMybl
OPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 DJIEMEHTHOTO
coctana (B %)
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OoLeHOYHBIX
MepOonPUATHH

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpTraHUYECKUX
COEIMHEHUN

YcranaBnuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
OPTaHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3amanus Ha coCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTUEM
OpraHUYECKUX BEIIECTB HA
OCHOBAaHHHU MX COCTaBa U
CTPOEHHUS.

2. 3aaHus Ha COCTABJICHUE
YpPaBHEHUM XUMHUUYECKUX
peaKLui, UIUTIOCTPUPYIOIIHAX
XAMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peakii 1 TEHETUYECKOU
CBSI3M OPraHMYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacuertHsle 3a/1a4u 1O
YPAaBHEHMSM PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BEIIICCTB.

4. JJaboparopnas pabota
“IIpeBpaiieHus
OPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04

Nnentudukarus
OpraHUYeCKUX
BEIECTB, UX
3HAYE€HUE U
IPUMEHEHHUE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeJIOBEKa

HUccnenosath
KaueCTBCHHBIE
peakiuu
OpraHUYECKUX
COeqUHEHUH
OT/CIBHBIX KJIACCOB

1.IlpakTuko-
OPUEHTUPOBAHHBIC 3a]ITaHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUU C
y4acTHEM OPTaHUYECKUX
BCIIIECTB, B T.4.
UCIIOJIB3YEMBIX ISl UX
uaeHTUUKAINH B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTJICIBHBIX KJIaCCOB™
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTart 00yuyeHus .
K Ma MepoNnpusiTUH
S Paznean S. Xapakrepu3oBaThb
Kunernueckne u  |BJMSIHUE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEeKAHUS CKOpPOCTh
XHMHYECKHUX XHMHYECKHX
peakuuit peakuui
5 |OKO0Il |CkopocTtb Xapakrepu3oBaTb [IpakTUKO-OpPUEHTUPOBAHHBIEC
OK 02 |xuMHUECKHX BIIUSTHUE TEOPETUYECKUE 3a/1aHus Ha
peaKu. KOHILICHTPALINU aHanu3 (hakTopoB,
XUMUYECKOE pearupyromnmx BIIUSAIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU
TEeMIIepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a/1aHUS
peakuui Ha [MPUMEHEHUE MTPUHIINATIA
Xapakrepu3oBaTb Jle-lllarenbe mis
BIIMSHUE U3MEHEHUS |HAXOXIECHUS HANPABICHUS
KOHIICHTpAIIMU CMEILICHUS PaBHOBECHS
BEILIECTB, PEAKIIUU XUMUYECKOUN pEeaKiuu u
cpebl U TeMIepaTypsl |[aHan3 (HaKToOpoB,
Ha CMEIIICHHE BIIUSIONIUX HA CMEICHUE
XUMHYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHUS
6 HccaenoBarb
Pa3zpnea 6. UCTHHHBIE PACTBOPHI
PacTBoOpsbI ¢ 3aJaHHBIMH
XapaKTepUuCTUKAMM
6.1 | OK 01 |[TousTue o Paznuyate uctunnbie |1. 3agaun Ha NPUTOTOBJIEHUE
OK 02 |pactBOpax PacTBOPEI pacTBOpPOB.

2. IlpakTuko-
OPUEHTHUPOBAHHBIC
pacyeTHBIC 3a1aHNS HA
JIACTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJACTBEHHOM
NESITETbHOCTH YEJIOBEKA
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTart 00yuyeHus .
K Ma MepoNnpusiTUH
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- [JlabopaTopHas padbota
OK 04 |cBOICTB pacTBOpPOB |XUMHUYECKHE cBoicTBa |“IIpuroroBieHue pacTBOpoB”
WCTUHHBIX PACTBOPOB
II | [IpodeccnoHAILHO-OPUEHTHUPOBAHHOE COEePKaAHME (CoAepPKAHNE PUKJIIATHOTO
MOIYJIs1)

7 Paznen 7. OuenuBartnb 3ammTa Keiica (¢ yuerom
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
NPOU3BOACTBEHHOH |OBITOBOM 1 Nnpo¢eccuoHaNbHOI
AeAITeJIbHOCTH NPOU3BOJACTBEHHON |AeSITeJIbHOCTH)

YeJI0BeKa AeSITeJIbHOCTH
YeJI0BeKa ¢ No3uuui
JKOJIOTHYECKOMI
0e30macHOCTH
OK 01 |Xwumus B ObITY U OueHuBath Keiic (c yuerom Oynymiei
OK 02 |mpou3BOACTBEHHOW |MOCJEACTBUS OBITOBOM |IPpOodhecCHOHATBHOM
OK 04 |megarennHOCTH Y TIPOU3BOJICTBEHHON |I€ATEIHBHOCTH)
OK 07 |gemoBeka eI TSIILHOCTHU Bo3MOKHBIE TEMEI KENCOB:

YeJIOBEKA C MO3ULIUU
IKOJIOTHYECKOU
0€e30IacHOCTHU

1. Bynyiiue Mmatepuaisl 1Jis
aBua-, MalINHO- U
prUOOPOCTPOCHHS.

2. HoBble maTepuralibl 115
COJIHEYHBIX OaTapei.
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