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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
o011eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IlaHa OCHOBHOW MPOQeCcCHOHATBHON
00pa30BaTeNbHON MPOTrpaMMbl YKPYITHEHHBIX TPYMIN CHenuadbHOCcTed / mpodeccuid:
13.02.11 TexHuueckass JIKCIUTyaTalluss W OOCTY)XMBAaHHUE JJICKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000pYy10BaHUs (II0 OTPACIISM)

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0A30BOM YPOBHE COCTaBIsIeT 72 yaca,
u3 KOTOphIX 64 waca — 0a30BbI MOIyNb (6 pasaenoB) WU 8 4YacOB — MPUKIATHOU
Moayib (1 paszgen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTHUPOBAHHOE COJIEpPIKaHUE
KOHKPETHON NPO(eCCUu WIN CIEIIHATbHOCTH.

[IpuknanHoOW MOAYJb BKIIOYAET OAWH pazjaen. Pazmen 7 «Xumus B OBITY U
IPOU3BOJACTBEHHOM  JEATENBHOCTH  YEJIOBEKa»  peaju3yercs Al BCeX
npogeccuil/cnenuaibHOCTe Ha Marepualle KeWCOB, CBSI3aHHBIX C SKOJIOIMUYECKOHN
0€30MacHOCThI0O U OILIGHKOM  TOCJENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeATEIbHOCTH, IO  OTpacisaM  Oyaymieil  npoecCHOHANbHOW — JESTEIbHOCTH
o0yyJarommxcs.

[leppon  oOyueHHs W pacOopelnelieHue IO  CeMecTpaM  OIpEAeIseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSATENbHO, C YYETOM JIOTUKH (POPMUPOBaHUS
OpEeIMETHBIX  Pe3yJbTaToB, OOUMX M  Npo(ecCHOHANbHBIX  KOMIIETEHLHUH,
MEXIPEAMETHBIX CBSI3€M C JOpyrMMHM AMCLUILIMHAMHM 0011e00pa3oBaTeIbHOTO U
o01enpodeccHoHaIbHOTO ITUKIOB YyU4eOHOTO TIIaHa.

1.2. llesiu ¥ nu1aHMpyeMble pe3yabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa KaK OCHOBBI MIPUHSATUS PEIICHUIN B KU3HEHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYalIUAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJAHOM Cpejie.

3anaum IMCUMILIUHBI:

1) cdopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAlOLIEH cpele, LEJOCTHOM HAayYHOW KapTHUHBI MHPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

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



3) chopmupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHUX
HKCIIEPUMEHTAJIbHBIX ~ UCCJENOBAaHUA €  COOJIOJIEHMEM TpaBui  0€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh HMH(OpPMAIUMI0O XMMHUYECKOIO0 XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIIEICTBHS CBOCH JEATEILHOCTH 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. Iliianupyemblie pe3yJibTaTbhl 0CBOCHHs 0011e00pa3oBaTe/IbHOM TUCHUIIMHBI B cooTBeTcTBUN ¢ PT'OC CIIO n

Ha ocaose ®I'OC COO

Kon u Il1anupyemble pe3yabTaThbl 0CBOEHHUS THUCHMILINHBI
HAHUMEHOBAaH
ue
(])opl\la);;pyeM OGuue’ I[I/ICIIHHJII/IHaprIez
KOMIIeTeHIIU
i

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

Bri6upats - TOTOBHOCTh K Tpydy, OCO3HAaHHUE | OCHOBOIIOJATAIONINE TOHATHS (XUMUYECKHI DSJIEMEHT, aToM,

CIIOCOOBI IIEHHOCTHU MacTEPCTBa, TPYA0II00uE; AJIEKTPOHHAs 000JI0YKa aTtoMma, s-, p-, d-3JIEKTPOHHBIE OpOUTAIIH

perieHus - TOTOBHOCTh K AaKTHUBHOM [€ATEIHHOCTH | aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTD, 3JICKTPOOTPUIIATEIEHOCTD,

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

npo(eccoH | HapPaBJIEHHOCTH, CIIOCOOHOCTH | MOJISIDHBIM ~ O0BEM,  YIJIAEPOIHBIA  CKENeT, (PYyHKUHUOHAIbHAs

aIIbHOM UHUIIMHPOBATH, TUTAHUPOBATH U | TpyIa, pajguKkai, W30MEpHs, W30MEpbl, TOMOJOTHYECKHHA P,

JESTEIIBHOCT | CAMOCTOSITENIHHO BBITIOTHSITh TaKkylo | TOMOJIOTH, YTJIEBOJOPOMBI, KHCJIOPOA- U  a30TCOIEpIKaIie

u NeSITEIIbHOCTD; COCIMHEHUSI, OMOJIOTUUECKH AaKTHUBHBIC BelIecTBa (YIJIEBOIBI,

OPUMEHUTEN |- HMHTEpeC K  pa3IuuHbiM  cdepam | )KUpbl, OenKH), MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO,

BHO K npo(hecCUOHATILHON JesITeIbHOCTH, BBICOKOMOJICKYJISIPHBIC COSMHEHUS, KPUCTAUIMUECKas pelieTka,

paznuuHbiM | OBJIajieHue YHHUBEPCAJIbHBIMHU | TUIBl XUMHUYECKUX peakluil (OKUCIUTEIbHO-BOCCTAHOBUTENbHEIE,

KOHTEKCTaM | y4eOHbIMU MO3HABATEJBHBIMH | DK30-M 3HJIOTEPMUYECKHE, PEaKlMd MOHHOTO OOMEHa), pacTBOp,
NeHCTBUAMM: AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOTUTHIECKAS
a) 0a30Bble JIOTHYECKHUE IeiiCTBUS: JUCCOLMAIUS,  OKUCIUTENh,  BOCCTAHOBHUTEIb,  CKOPOCTh
- CaMOCTOSITENNhbHO  (OPMYITUPOBATh W | XHMHUYECKOW pPEaKIMi, XUMHUYECKOE pPaBHOBECHE), TEOpUU U

! Yka3bIBalOTCH NMMUYHOCTHBIE U MEeTanpeAMeTHble pesynbTaTthl U3 ®rOC COO (B nocrneaHeil pegakuum ot 12.08.2022) B oTrnaronbHoii popme, (opMupyemMble
obweobpasoBaTenbHON UCUUNITMHON
? IMcumMnnuHapHbie (NpeaMeTHbIe) pe3ynbTaThl YKasbiBaloTCH B COOTBETCTBUM C METOANKOM NpenoAaBaHnst AMCLMINNHBI




aKTyaJu3upoBaTh
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK
WIn OCHOBaHUS JUIsSL CpaBHEHUS,
kiaccudukanyuy u 00001IeHMS;

- OmpeAeNsTh  LeIH  JeATEIbHOCTH,
3a7aBaTh MapamMeTpbl M KPUTEPUH HX
JIOCTHXKCHUS,

- BBISIBJISATH
MIPOTHUBOPECYUMS B
SBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JESITEIbLHOCT,
OIICHUBATh  COOTBETCTBUE  PE3YJIHTATOB
LEJsIM, OLIEHUBAaTh PUCKU TMOCJIEICTBUM
JIeSITEILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPHU
pElIeHNH KU3HEHHBIX POo0IeM

0) 0a30BbIE HCCiIe0BaTeIbCKHE

npodiiemy,

3aKOHOMCPHOCTH )51
pacCMaTpuBaCMbIX

AefCTBUS:

- BIIAJIETh HaBbIKAMU y4eOHo-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOM
JESITENbHOCTH, HAaBBIKAMU  Pa3pELICHUS
po0iem;

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

HaxXOJUTh apTyYMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP>KICHUM, 3a/laBaTh MapameTpbl
U KPUTEPHUH PEUICHUS;

3aKOHBI (TEOpUS] XUMMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, TeOpuUs BIECKTPOJUTHYECKOM IUCCOLMALINH,
nepuoanuecknii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK  XUMUH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTABE, MOJYYCHUU U
0€30MacCHOM HCMOJIb30BAHUM BAXHEUIIUX HEOPraHUYECKUX U
OpraHUYECKUX BEHIECTB B OBITY M MPAKTUUYECKON NESITEIbHOCTU
YEJI0BEKA;

- YMETh BBISBIATH XapaKTEPHbIE IPU3HAKM U B3aUMOCBA3b
W3YUYCHHBIX MOHATHNA, MPUMEHITh COOTBETCTBYIOIIME MOHSITHUSA
IpU ONHCAHUU CTPOCHHS M CBOWCTB HEOPraHWYECKUX U
OpPTraHUYECKUX BEIIECTB M WX IMPEBpAILCHUI; BBISBIATH
B3aMMOCBSI3b ~ XMUMHYECKMX  3HAaHUW €  TOHATHSIMU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MIPEAMETOB;

- YMETh HCMOJIb30BaTh HAUMEHOBAHUSI XUMHUYECKUX COCIMHEHUMN
MEXIYHAPOJIHOI0 COK3a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BAHUS BKHEUIINX BEIIECTB (ITUJICH, alleTUIICH,
IMIEpUH, GeHon, GopMalibaerul, YKCyCHas KUCIOTa, TIUIUH,
yrapHblid ra3, VTJICKUCHbIM Ta3, aMMHaK, TralieHas HW3BECTbh,
HErauieHas W3BECTb, NUTbEBas COJA W JPYIHX), COCTaBJISAThH
(bopMyIIbl HEOPTAaHMYECKUX M OPTaHUYECKUX BEIIECTB, YPAaBHEHUS
XUMUYECKUX PEAKIUH, OOBICHITHh WX CMBICI; TOATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU HKCHEPUMEHTAMH W 3alUCAMH YpPaBHEHUU
XUMHUYECKHUX PEaKIIN;

- yMeTh  yCTaHaBIMBaTh  MPUHAJICKHOCTh  HU3YyUYCHHBIX
HEOPTaHUYECKUX M OPraHWYECKHX BEIIECTB K ONPEACIICHHBIM
KJIaccaM M TpyIIaM COEAMHEHUN, XapaKTepu30BaTh UX COCTaB U
BAKHEMIIIME CBOMCTBA; ONPENENATh BUAbl XMMHUYECKUX CBSI3EH




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

OLICHHUBATH 150. JIOCTOBEPHOCTB,
MIPOTHO3UPOBATh HW3MEHEHHE B  HOBBIX
YCIOBUSIX;

- yMeTb  MEPEHOCUTh  3HAHHUS B

NO3HABATEJIbHYIO U MPAKTUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUA U3 Pa3HBIX
IpeIMETHBIX 00acTel;

- BBIABUIaTb HOBBIE HWJEH, IpeIaraTh
OpPUTMHAJIbHBIE ITOJAXO/IbI U PEILEHUS;

- CIIOCOOHOCTDH UX MCIOJIB30BAHMS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

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

- chopMHUpPOBATh MPEACTABICHUS: O XUMUYCCKON COCTaBIISIOMICH
€CTECTBEHHOHAYYHOU KApTUHBI MUpPA, POJIM XMMHUU B TMO3HAHUU
SBJICHWA TPUPOJBI, B (POPMHUPOBAHWUU MBIIIUICHUSI M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAUMOM ISt
pEIICHUs] MPAKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJIHOU CPEJIE;

- yMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (opmynaM u

BOJAOPOJIHAS), THIIbI
KJIACCU(PUIIMPOBATH

YpPaBHEHUSIM  XHUMHYECKHX  PpEAKIUA C  HCIOJIb30BaHUEM
bu3MYeCKUX  BEIUYMH, XapaKTepU3YIOIMX  BEIIecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbIC

YCJ'IOBI/IH) ra30B, KOJIMYECCTBA 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, | IOJIYUEHHE OSTUJIEHa M HU3YyUYEHUE €ro CBOICTB, KaueCTBEHHBIC
COBPEMEHHBI | COOTBETCTBYIOLIETO COBPEMEHHOMY | p€aKUMM Ha  aJbACTHUIbI, Kpaxmall, YKCYCHYIO KHCIOTY;
€ CpeacTBa YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHOM | A€HATypalus OCIKOB NPU HarpeBaHUH, LIBETHbIE PEaKLIUU OEJIKOB;
MIOKCKA, OPAaKTHUKH, OCHOBAaHHOIO Ha JMAJiore | MPOBOJAUTH PEAKIIMH HOHHOTO OOMEHA, ONPEAeNATh CPely BOIHBIX
aHanu3a u KYJIBTYp, CIHOCOOCTBYIOLIETO OCO3HAHHIO | paCTBOPOB, KAaUECTBEHHBIC pPEaKIMU Ha Cyjib(aT-, KapOOHAT- U
MHTEPHpETall | CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE; XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHUS; peniarhb
1505 - COBEpILICHCTBOBAHHME  SI3bIKOBOW W | OKCIIEPUMEHTAJIBHBIE  3aJauyd 1o TemMaM "Mertamel" W
uH(pOpMAIUU | YMTATENICKOW KyJIbTYphl Kak cpeacTBa | "Hemertamnel") B COOTBETCTBMM C  MpaBWIAMHA  TEXHUKHU
U B3aMMOJICUCTBUSL ~ MEXJy JIIOJAbMH U | 0€30MaCHOCTH MPHU OOpAIllEHUU C BElIeCTBaMU U J1a0OpaTOpPHBIM

nHpopmarmo

IO3HAHMWA MHUPA,

060py,Z[OBaHI/IeM; IMPCACTABJIATD PE3YJIbTAThI XHUMHYCCKOI'O




HHBIC
TEXHOJIOTHH
TUTST
BBITIOJTHCHHUS
3ama4y
npodeccron
aJIbHOMN
NEeSATEIBbHOCT
U

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

B) padoTa ¢ nuHdopmanueii:

- BJIJICTh HaBbIKaMU MOJIyYEHUS
uHQopMaIUl K3 HMCTOYHUKOB  PAa3HBIX
TUIOB, CAMOCTOSITEIBHO  OCYIIECTBIISITH
[IOUCK, AaHajlu3, CHUCTEeMaTU3alHui U

WHTEPIPETANUI0 MHPOPMAINH Pa3IAIHBIX
BUJIOB ¥ (hOPM TIPEACTABICHUS;
- co3maBaTh TEKCTHI B
dbopmaTtax ¢ y4yeTom
uHpopMaluu U LEJICBOU
BEIOMpAs OTNITUMAJTBHYO
MIPE/ICTABIICHUS U BU3yaJIU3alliH;

- OIICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHdopmauu, ee
COOTBETCTBHE TIPABOBBIM M MOPAIHHO-
TUYECKUM HOPMaM;

- UCIIOJIh30BATh CpencTBa
WH()OPMAITMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B PEUICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OpPTraHU3allMOHHBIX
3a7ad = ¢ COOJIIOJICHUEM  TpeOOBaHUIMA
OPrOHOMHUKH, TEXHUKH  0O€30MacHOCTH,

pa3sIUYHBIX
Ha3HAUCHUA
ayIuTOpHUH,

(opmy

JKCIIEpUMEHTa B (OpME 3alKucHU yYpaBHEHUH COOTBETCTBYIOIIHUX

peakiuii ¥ (GOpMYyIUPOBATH BBIBOABI HA OCHOBE 3THUX
PE3yJIbTaTOB;
- YMeTb  aHaJM3HpPOBaTh  XHMHUYECKYIO  HMH(OpManuio,

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

- BJIaJIETh OCHOBHBIMU METOJIaMH HAy4YHOT'O MMO3HAHMS BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOII0/IeHne, U3MEpPEHUe, IKCICPUMEHT,
MOJICJIUPOBAHUE);

- yMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (opmynaMm u
YPaBHEHUSIM  XHUMHYECKHX  PpEAKIUA C  HCIOJIb30BaHUEM
bu3MYeCKuX  BEIUYMH, XapaKTepU3YIOIMX  BEIIecTBa  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oOObemMa (HOpMaJIbHbIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JJIS TPUHATHS PEUICHUM B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsiX, CBS3aHHBIX C BEHIECTBAMU M HX
MIPUMEHEHUEM




TUTHUEHBI, pecypcocOepekeHns, MPaBOBbIX
u THYECKUX HOPM, HOpM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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

OK 04.
DddekTuBHO
B3aUMO/ICHCT
BOBaTh U
paboTaTh B
KOJIJICKTHBE
1 KOMaHJIe

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIBHOCTHA U CAMOONIPEICIICHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIeI0BATEIbCKOM, MIPOECKTHOMN u
COIIMAJIbHOM JICITECIbHOCTH,

OBJanenue YHUBEPCAJIbHbIMHU
KOMMYHUKATUBHBIMU AeCTBUSIMM:

0) coBMecTHas JeITeJIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh
peuMyIlEeCcTBa KOMaHTHOM U
WHJMBUAYAIbHON PaOOTHI;

- IIPUHAMATh e COBMECTHOM
NEATEIbHOCTH, OpraHU30BbIBAThH U
KOOpJIMHUPOBaTh  JEUCTBUS 1O €€

JIOCTHDKEHMIO: COCTABJISITh IJIAaH JCHCTBHH,
pacrpenensTh pojdu € YYETOM MHEHHM
YYaCTHUKOB o0CyX1aThb pe3yJbTaThl
COBMECTHOM pabOTHI;

- KOOPAWHUPOBATH U BBIMOJIHITL pabOTy B
YCJIOBUSIX pEaJbHOTO, BHUPTYaJbHOTO W
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIIECTBIISITh MMO3UTHBHOE
CTPAaTETUYECKOE TOBEJACHHUE B Pa3JIMYHBIX

- YMETh IUIAHUPOBATh U BBINOJHATh XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYEeCKHX BEIIECTB IMpH  HarpeBaHUH,
NOJIyYEHUE JTHJIEHA W HW3YYEHUE €ro CBOMCTB, KaueCTBEHHbBIC
peakuMM Ha  anplETHJbl, KpaxMmal, YKCYCHYIO KHCIIOTY;
NeHaTypauus O€JIKOB IPU HarpEBaHUU, [IBETHBIE PEAKIINH OEJIKOB;
MPOBOJUTH PEAKLIMA HOHHOTO 0OMEHA, ONPENEIATh CPELY BOIHBIX
pacTBOPOB, Kaue€CTBEHHbIE PEaKLUMHU Ha Cyiab(aT-, KapOOHaT- U

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

0e30MacHOCTH IpHU OOpalIEeHUU C BEIIECTBAMH U JIA0OPATOPHBIM
00Opy/IOBaHUEM; TMPEACTABIATH  PE3YJAbTaTBl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX
peaxuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB
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CUTyallWsIX, TIPOSIBIISITh TBOPYECTBO U
BoOOpaxeHue, ObITh MHUITNATHBHBIM
Osaanenue YHHUBepCAJIbHbIMH

peryJasiTiBHbIMHM 1eCTBUSIMU:

I') IPUHATHE ce0s1 U APYTUX JIKIeH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTHUX
IO  OpW  aHaIM3€  pe3yJIbTAaTOB
JIESITEIBbHOCTH;

- NPU3HABATHh CBOE IPABO U IPABO APYTUX
JIFOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
ITO3ULIAH IPYTOT0 YEJIOBEKA,

OK 07.
ConericTBoBa
Th
COXpaHEHUIO
OKpPYIKaIoIIIe
1 cpenpl,
pecypcocoep
SKCHUIO,
HPUMEHSTH
3HAHUA 00
U3MCHCHUU
KJIIMATa,
IIPHUHIIATIBI
OepexKIIUBOT
0
IIPOU3BOJICTB
a"

B 00J1acTH 3K0J0rH4€eCcKoro

BOCIIMTAHUSA:
- c(hopMUPOBAHHOCTh  3KOJOTMYECKON
KYJBTYPBHI, TOHNMaHUE BITUSTHUS

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

- IUIJAHUPOBAHME U  OCYILECTBIICHUE
JICVCTBHUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HaHUSA LEJNEeW YCTOWYMBOTO Pa3BUTHSA
YeJI0BEYECTBA,

AKTUBHOE HETpUATHE JEUCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPELE;

- YMEHHE IIPOTHO3UPOBATH
HEeOJIaronpusTHbIE DKOJIOTHYECKHUE
IIOCJICICTBUS IIPEANPUHUMAEMBIX

- chopMHpOBaTH MPEACTABICHUS: O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU KApTUHBI MUpPA, POJM 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
NMOBeZICHUST B OBITY W TPYAOBOW JCSATEIBHOCTH B IEJSAX
COXPAHEHMS CBOETO 3/I0POBBS M OKPY’KAIOUIEH TPUPOTHON CPEIbI;
YUUTHIBATh OMACHOCTb BO3JEHUCTBUSI HA JKUBBIE OPraHU3MBI
ONpENICICHHBIX  BEIIECTB, TMOHUMAas  CMBICI  IOKa3aTens
MPEICIIBHON JOMYCTUMOW KOHLIEHTPALUH
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3¢ dHeKTUBHO
JEHCTBOBATh
B
Ype3BbIYAlH
BIX
CUTYaILUsIX

JEHUCTBUM, IPEAOTBPAILATD UX;

- pacHIMpEeHHE OMNbITa JIESITEIBHOCTH
HKOJIOTUYECKON HANPABJICHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
MCCIIE0BATENbCKOM, MPOEKTHON U
COLIMAJILHOM JI€SITEIbHOCTH;
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH 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

IMPAKTHYCCKUC 3aHATHUA

IIpome:kyTouHas arrecTanms (3a4eT)
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2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE U CIUTITHHBI

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

OcHoBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHOBHOE coJiep:kaHue 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,
XMMHYECKOH  |pgoHHAas1, MeTAIUINYeCKas], BOAOPOHAS) U 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 HEOPTraHUYECKHUX )

COEIMHEHUI OTIEIbHBIX KJIACCOB.

[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
1 3aKOH U [Tepunoanueckas cucremMa xXuMudeckux semMeHToB /.M. MenaeneeBa. @uznueckui )
tabmuua JLW.  |cmpicn ITepuoanueckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
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Menneneena

CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB 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 IIOJIOKEHUEM B IEPUOJNYECKON CUCTEME XUMHUYECKUX 3eMeHTOoB 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.
YpaBHEHUS OKUCIEHUSA-BOCCTAaHOBIEHUS. CTeneHb OKUCIeHns. OKUCIUTEND 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
KomnuecTBeHHbIE OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 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
Onexrponurude | Teoperudeckoe o0ydeHue 2 OK 04
CKas Teopust 3JIEKTPONIMTHYECKONW aucconuanuu. MOHBI. DIEKTPOJIUTBI, HEAIEKTPOJIMUTHI. 2
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IIUCCOLIMAUA U
MOHHBIN OOMEH

Peakuuu nonnoro ooMena. CocTtaBieHne peakinii HOHHOTO OOMEHa MyTeM COCTaBJICHHUS
UX TIOJHBIX M COKpAIEHHbIX HMOHHBIX YpaBHEHHHA. KUCIOTHO-OCHOBHBIE pEAKIIHH.
3ajaHus Ha COCTABJIEHUE MOHHBIX PEAKIUI

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,
OIPEIEIEHUE CPEbl BOJHBIX PACTBOPOB. 3a/IaHHs HA COCTABJICHUE MOHHBIX PEAKIUHI

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

[Ipeamer Heoprannueckoin xumuu. Knaccugukaius 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, HeraleHas U3BeCTh, TUThEBAs COJIa U IPYTUX): Ha3bIBaTh
Y COCTABJIITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEAEIIATH MPUHAIIC)KHOCTD K KIIACCY.

OK 01
OK 02
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HcTounnku xumMuueckoit uupopmarmu (CpeacTB MacCOBOM HHPOPMAIIHH, CETh
Wutepuer u npyrue). [lonck naopmariu no HazBaHUsAM, HACHTU(DUKATOPAM,
CTPYKTYpPHBIM (hopmyram

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKU
X BEIIECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

Mertamnel. OOmue Qusnueckue W XUMHYECKHE CBoHcTBa MeTauioB. CrocoObl
nojyyeHusl. 3HAYCHUE METAJUVIOB M HEMETAUIOB B MPUPOAC U I>KU3HEACITEIHLHOCTH
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. Knaccudukanus u HOMEHKIIaTypa COE€IWHEHUN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB (OKCUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTBIX
BEILECTB, BOJOPOIHBIX COEAUHEHUH, 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.

Pemienrne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHWM HAa CBOWCTBA, COCTAaB,
MOJIy4eHHE ¥ 0€30MacHOe UCIIOIH30BAHNE BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JICSITEIbHOCTU YEJIOBEKA

OK 01
OK 02

Tema 3.3.
Nnentndukarm
i
HEOPTaHUYCCKH
X BEILECTB

OcHoOBHoOeE coJep:kaHue

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabota «MneHTuduKanus HEOPraHUUECKUX BEIIECTBY.

Pemenne SKCIEpUMEHTANBHBIX 3a7ad 10 XHWMHYECKHMM CBOWCTBAM METANIOB U
HEMETAIIJIOB, M0 PACTIO3HABAHMIO M TMOTYYCHHUIO COSAMHEHUI METAIIJIOB U HEMETAIIJIOB.
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- U 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

[losiBIeHME M pa3BUTHE OPTaHUYECKON XMMUM KaK Hayku. [Ipenmer oprannyeckoit
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK IOPSAOK COEOUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OPraHUYECKHX
coequHeHu A.M. bytnepoBa. YTriepoAHBI CKEJIET OPraHUYECKOM MOJICKYJIbI.
3aBHUCHUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOEHHs MoyeKyl. M3omepus u
U30MEDBI.

[Tonsitue o QyHkumonanpHoW rpymnme. Pagukan. [lpunnuner  kinaccudukanuu
OpraHMYECKUX  COEOUMHEHUH. MexXIyHaponHas  HOMEHKJIAarypa W IPHUHLMIBI
HOMEHKJIaTypbl ~ OopraHuueckux  coeauHeHui. [loHstue 00  a3oTcoaepxkamux
COCJIMHEHUSX, OMOJIOTUYECKH aKTUBHBIX BEIeCTBaxX (YIJIeBOJax, KMpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

HoMenknaTypa OpraHM4ecKUX COEIMHEHUW OTAENIbHBIX KJIACcCOB (HACHIIIECHHEIE,
HEHACHIINICHHBIE W apOMAaTUYECKHE YTJICBOJOPOIbI, CHUPTHI, (EHONBI, abJACTHUIBI,
KETOHBI, KapOOHOBBIE KHCJIOTHI W JAp.) CocTaBieHHE TMOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYJT OpPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HMCIONB3YS HX
Ha3BaHMUS 10 CHUCTEMATHYECKOW M TPUBUAJIBLHOW HOMEHKJAType (PTHICH, alleTUJICH,
rmiepuH, genos, GopManbaeru, yKCycHasi KUCIIOTa, TIUMIMH). PacdeTsl mpocTteitiieit
(GhopMyJIbl OPraHUYECKON MOJICKYJIbI, HCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBolicTBa

OcHOBHOE coJepkaHue

12

Teopernueckoe o0yuenue

OK 01
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OPTaHUYECKUX
COeIMHEHUN

OU3NKO-XUMUYECKAE CBOMCTBA OPraHUYECKWX COEAUHEHUM OTHAENIBHBIX KJIACCOB
(ocoberHOCTH KJTacCU(PUKAIUNA 1 HOMEHKIIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUHN PsiT U
obmast gopmyina; m3oMepus; GU3MUECKHE CBOWCTBA, XMMHUYECKHE CBOWMCTBA; CIIOCOOBI
NOJIYYEeHUS]):

— IpeeNbHbIE YIIIEBOAOPOAbI (AKaHbl U LUKJIOATIKaHbl). ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHMKOB T€IlJIa B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBa HPUPOIHBIX
YIJIEBOIOPOIOB, HAX0XKACHUE B IPUPOAC U IPUMEHEHHUE AJIKAHOB;

— HemnpejaenbHble (aJKEHbI, aJKUHBl U aJIKaJUEHbl) U apOMATUYECKUE YIIIEBOAOPOBL.
['opeHne aneruieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBapKU M
PE3KH METAJIOB

— KHUCJIOpOJCOAEpKaUE COeAUHEHUsT (CIHUPTHI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3QUpBl, aNBAETHAbl W KETOHBI, XKHUpPbI, yriaeBoabl). IlpakThueckoe mNpUMEHEHHE
STWJICHIJIMKOS, TiniepuHa, ¢enona. [Ipumenenue Qopmanpaernia, aneTanbIeruia,
YKCYCHOM KUCHOThI. MblIa Kak COJM BBICIIMX KapOOHOBBIX KUCIOT. Moromiue cBOWCTBa
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'eHeTnyecKas CBsI3b MEXKY KJIaCCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

CBoiicTBa OpraHMYECKHX COCAUHEHUH OTHENBHBIX KJIACCOB  (TpPUBHAJIBHAS U
MEXIyHapoJHas HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI TOJYYEHUS):
npeenbHble (alKaHbl U UKIOAIKAHBI), HEMPEACIbHbIE (AIKEHBI, AIKUHBI U aJKaIMCHbI)
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
BEILIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUs

CocraBneHue cxem peakiui (B TOM 4Kciie MO MPeJI0KEHHBIM [EMOYKaM MPEBPAICHH ),
XapaKTEPU3YIOINIMX XWMHYECKHE CBOICTBA OPraHWYECKHX COEAMHEHH OTIEIbHBIX

OK 02
OK 04
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KJIACCOB, CMOCOOBI WX TOJYYeHHUS W HA3BaHHE OPTaHUYECKUX COCIUHEHHH IO
TPUBHAIIBHOU WJIM MEKIYHAPOIHON CUCTEMATHUYECKON HOMEHKIIATYPE.

Pemienne NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHUM HA  CBOMCTBA
OpPTraHWYECKUX COCTMHEHUN OTAENIBHBIX KJIACCOB

JlabopaTtopnas paGora

JlaGopartopHas padota “IIpeBpaiieHust OpraHMYecKuX BEIIECTB IIPU HarpeBaHuu".
[Tomyyenue 3TueHa U U3y4EHUE €r0 CBOMCTB. MOJEIMPOBAHNE MOJIEKY U XUMHYECKHX
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
NpUMEHEHUs aMUHOKHUCIIOT. [IpeBparnienus: 6eKkoB MUIM B opranu3mMe. bronornyeckue
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 MATEPHATOB, HOBBIX HCTOYHHKOB SHEPrUu
(aIbTepHATUBHBIE HMCTOYHUKM d3Hepruu). OnacHOCTb BO3ACHCTBUS Ha  KUBbIE
OpraHU3Mbl OpPTraHWYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB (YTiI€BOAOPOMBI, CIUPTHI,
(deHOoNbI, XJOPOPraHUYECKUE MPOU3BOAHBIC, ANBAETUABI W JAp.), CMBICI MOKa3aTems
IPENEJIBHO JOMYCTUMOMN KOHIIEHTPALIUH

JlaGopaTopHble 3aHATUA

JlaGoparopHas pabota: “UneHTudukamnuss OpraHUYECKUX COCIUHEHUN OTIIEJIbHBIX
KJIACCOB”

Nnentudukanus OpraHMYeCKUX COCIUHEHHWM OTIENBHBIX KJIAacCOB (Ha TpUMepe
aJbJICTUIOB, KpaxMaja, YKCYCHOW KHCIOTHI, OETKOB W T.M.) C HCIOJB30BAaHHUEM HX
(U3UKO-XMMUYECKUX CBOMCTB M XapaKTEePHBIX KAYECTBEHHBIX peakuuid. JleHaryparus
Oenka mpu HarpeBaHwu. l[BeTHble peaknum OenkoB. BO3HMKHOBEHWE AHAIUTUYECKOTO

OK 01
OK 02
OK 04
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CUTrHaJIa C TOYKHM 3pPCHUA XHMHWYCCKHX IPOHCCCOB IIPpU IIPOTCKAHWH 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:lecm/Ie U TePMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKHUX 4
peakuum
CkopocTh OcHoOBHOE coaepxaHue 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. TemioBble 3PGHEKTHl XUMHUUYECKUX peakiuil. DK30- U
YHAOTEPMHUYECKHE, PEAKIIUU. )
OO6paTuMOCTh peakiuii. XMMHYECKOE PaBHOBECHE M €ro CMEIICHHE TMOJ[ JIeUCTBUEM
pa3nuyHbIX (HaKTOPOB (KOHIEHTPALMSI PEareéHTOB WM MPOAYKTOB PEaKIMH, IABICHUE,
TeMIIepaTypa) Ui CO3JaHHsS ONTHMAJIBHBIX YCJIOBHM TNPOTEKAHHUS XHMHYECKHX
npoueccos. [Ipunnun Jle [larense.
IlpakTHyeckne 3aHATHUS 2 OK 01
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha aHaIU3 (PAKTOPOB, BIMSIOIIUX Ha OK 02
U3MEHEHHE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C MO3WLIHM DKOJIOTHYECKH
1[€J1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM NEATETBHOCTH B LIEJISIX COXpPaHEHUS
CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI. 2
PelieHre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha ITpUMEHEeHHUe npuHnuna Jle-Illarense
JUIS. HAXOXKAECHUSI HAlpaBJIEHUs CMELICHHUS] PAaBHOBECUS XMMHMUYECKON PEAKIMU U aHAJIU3
($akTOpOB, BIUSIOMIMX HA CMEIIEHHE XMMHUECKOTO PAaBHOBECHS
Pazpen 6. PacTBOpHBI 4
Tema 6.1. OcHoBHOE coJiep:KaHue 2 OK 01
[TonsiTue o Teopernueckoe o0yueHue 2 OK 02
pacTBOpax PactBopenne kak (pU3MKO-XUMHYECKUi mpouecc. PactBopsl. CriocoObI MPUTOTOBIIEHUS ) OK 07

pactBopoB. PactBopuMocTb. MaccoBasi 110151 pacTBOpeHHOro BemiecTBa. CMbici
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noKa3aTtensl MPeAeNbHO TOMYCTUMOW KOHIEHTPAllMd M €r0 HCIOJIb30BAHHUE B OIICHKE
HKOJIOTHUECKOM O€3011acHOCTH.

[TpaBuiia SKOIOTHUECKH 1IETECO0OPA3HOTO MOBEACHUS B OBITY U TPYJIOBOU JEATEIBHOCTH
B IIEJIAX COXPAHEHHS CBOETO 370POBbSl U OKPYXKAIOIIEH MPUPOTHON CPEJbl; OMACHOCTh
BO3/ICICTBHS HA )KUBBIC OpPTaHU3MBbI ONIPEICIICHHBIX BEIIECTB.

PemeHne  mpakTUKO-OPMEHTUPOBAHHBIX  pPACUYETHBIX  33JaHUl  Ha  PacTBOPBHI,

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

OPUEHTUPOBaHHBIMM BOIIPOCAMH) U OIIPEEIECHUE CPEIbI BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKaHHE (COAepPKAHME MPUKJIATHOTO MOTYJIA)
Paszpnea 7. XuMus B ObITY U IPOU3BOJACTBECHHOM AESITEJIbHOCTH Y€J10BEKA 6 OK 01
Xumus B ObITy (OCHOBHOE COAEpPIKAHUE 6 OK 02
n Teopernueckoe o0yueHue 2 OK 04
TIPOMSBOACTBCH | Hopejfiue nocTukeHns XMMUYECKO HAyKU U XMMUUYECKOH TeXHonoruu. Pons 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, CpelICTBa MacCOBOM

uHdopmaruu, ceth MIHTEpHET)

IIpakTnyeckue 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 BEIIECTBA, OBITOBAS XHUMHUSI.
3amura: IlpencraBineHue pe3yabTaTOB pPEIICHHS KEWCOB B (opMe MUHHU-TOKIAAa C
MPE3EHTAIUEN
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IIpome:xxyToUyHasi aTTecTANUSA MO JUCUUILIMHE (32a4Y€T)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMU ITPOTPAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJeNyIolMe CIelraIbHble MOMEIIECHUs: Y4eOHbIH KaOWMHET XMMHHM W/WIH y4eOHOMU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4yeOHOro Kkab0uHera (HArJSAHbIE TOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpaIOB, Tabnuiia MeHnaeneeBa, yueOHble (UIBMBI, ITU(GPOBBIC
00pa3oBareibHbIE PECYPCHI.

Texnuueckue cpeacTtBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  3KPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JaA00PATOPMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIC TAJIOYKH, IITATUBBI MJI NPOOUPOK; MEpHbIE HWIUHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble muuHApudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YallKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BarTa, Mapi,
YacOBBIE CTEKJIA, AJEKTPOIUIMTKH, JA0OpPATOPHbBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHHUs] Ta30B (WM MPOOUpPKA C Ta300TBOAHON TpyOKoil),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPAaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue ctakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCeIbHBIC MBI,
CEKyHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b!1 15t TuTpoBanus (50 u 100 mut); MHIUKATOPHBIE IOJOCKU JIJIsl onpenenenust pH
Y CTaHJApTHAs MHIWKATOpPHAs IIKaJIA; YHUBEPCAIBbHBIA UHAUKATOP; MUNETKHU Ha 1, 10,
50 mu (wnm poszatopsl Ha 1, 5 u 10 M), OOpeTKU JJIsi TUTPOBAHUS, MEAUITUHCKUE
mmpunbl Ha 100-150 M7, maGopaTopHble W/WAM aHAIWTUYECKHE Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. T1abopaTopHOe 000pyI0BaAHNE.

3.2. HadopMmaniuoHHoe odecniedeHrEe peau3anu NporpaMmbl

1. [ns peanusanmuu mporpaMMbl OMOIUMOTEUHBINH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMKi JOJDKEH WMETh MeYaTHbIe W/WUIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIMOHHBIE  pEeCcypchbl,  PEKOMEHJOBaHHbIE  JUIsI  HUCIIOJb30BAaHUSA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT C MOMEHTa U3AaHUsl.
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2. PexoMmeHayeMble TIeUaTHBIE U3/aHUS MO pealn3ali 0011e00pa3oBaTENbHOMN
IVCHUIUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALMUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposab 1 olieHKa pe3yibTaToB 00ydeHHUsI OCYIIECTBISIETCS MPETojiaBaTeieM
B IpOIECCEe TMPOBEACHHUS TMPAKTHUYECKUX 3aHATAH W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4YeHHUS OINPENESIOT, YTO O0ydJaroniuecs
JOJDKHBl  3HAaTh, IOHUMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HU3YyUYCHUS
JTUCHUTINHBI.

Jns bopMupoBaHuUs, KOHTPOJIE U OLEHKH PE3YJIbTaTOB OCBOCHHUSI Y4EOHOM
JUCHUIUIMHBI UCIIOJNB3YETCAd CHUCTEMa OLEHOYHBIX MEPONPUATUH, MPEICTABISIONIAS
co00l KOMIUIEKC y4eOHBIX MEPONPHUATHM, COTIACOBAHHBIX C pe3yJbTaTaMH 00y4YeHUs
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl 11O

mucuumunae) u GI'OC CIIO.

OK/II
K

Tunsl oleHOYHBIX
MepPONpPUATHHI

Monayas/Paznen/Te
Ma

Ne Pe3yabTart 00yuyeHnust

I | OcHoBHOE cogep:xaHue

1 DopMyJIHPOBATH

Pasznea 1. OcHoBBI

0230BbI¢ IOHATHA U
CTPOEHHsI BelecTBa

3aKOHbI XUMHUH

1.1 |OK 01 |Ctpoenue atomoB  |CocTaBisiTh 1. Tect «CTpoeHue aToMOB

XUMHUYCCKHUX XUMHUYCCKHUEC CI)OpMYJ'IBI XUMHUYCCKHUX 3JICMCHTOB H

AJIEMEHTOB U COCTMHCHUH B

npupozaa
XUMHYECKOU CBSI3U

IPUPOJIa XUMHYECKON
COOTBETCTBUH CO CBSI3ID.

CTEIICHBIO OKHUCIEeHUS |2. 3a1a4yy Ha COCTABJIEHUE

XUMHUYCCKHUX
QJICMCHTOB, UCXOIs1 U3
BaJICHTHOCTH U
QJICKTPOOTPpULIATCIBHO
CTH

XUMU4YeCcKux Ghopmyi
JIBYXaTOMHBIX COEIMHEHUIN
(oKCcHIOB, CyTb(PHUIOB,
TUIPHUIOB U T.I1.).

3. 3agaHus Ha

UCIIOJIb30BAHNUE XUMHUUYECKOU

CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEXIYHAPOIHOTO COHO3a
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OoLeHOYHBIX
MepOonPUATHH

TEOPETUYECKON U
MPUKIAJHON XUMUU U
TPUBUATBHBIX HA3BAHUH JIJIS
COCTaBJICHUS] XUMHYECKHUX
dbopMy1 TByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
cylbGUI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTraHUYECKUX
COCIMHEHHUM OTAECIbHBIX
KJIaCCOB

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 «Metammuueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
AJEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIO)KCHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB ..
Meunneneenay.

2. ITpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XHUMHYECKHX AJIEMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COCAUHECHUU
B COOTBETCTBHU C
MIOJIOKCHUEM
[Iepuoanyeckoit cucreme.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
XapakTepu3aluio
XUMHYECKHX AJIEMCHTOB:
«Meramaeckue /
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

TUnbl OLIEHOYHBIX
MepOonPUATHH

HEeMETaJIJINYeCKHe CBOMCTRA,
AJEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHUYECKHUX JJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
MePUOANYECKON CHUCTEME
XAMHYECKUX DJICMEHTOB
J.1. MenpaeneeBa»

Paznea 2.
XUMH4YeCKHe
peakuuu

Xapaxkrepu3oBaTh
THIIBI XUMHYECKUX
peaxkuui

KonTpoabnas 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. 3agaun Ha cocTaBicHUE
YPaBHEHUN pEAKIIUI:

— COEMHEHNS, 3aMEILECHHUS,
pasnokeHus, o0OMeHa;

— OKHCIIUTENIBHO-
BOCCTAaHOBUTEIBHBIX
PEAKLHM C UCTIOJIb30BAHUEM
METO/Ia DJIEKTPOHHOTO
Oananca.

2. 3ajayu Ha pacyeT Macchl
BEIECTBA WM 00BhEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; PaCYEThI

Macchl (00BbéMa, KOJIMYeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DNEeKTpOIUTAYECKAs
JMCCOLUALINS U
HMOHHBIN 0OMEH

CocTaBidTh
ypaBHEHUS
XUMUYECKUX PEAKITUU

1. 3aganus Ha cocTaBIEHUE
MOJIEKYJISIPHBIX 1 HOHHBIX
peakiuii ¢ y4aCTUEM KHUCIIOT,

27




OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .

K Ma MepoNnpusiTUH
MOHHOTO OOMEHa C OCHOBaHHI U coJei,
y4acTHEM YCTaHOBJICHUE U3MEHEHUS
HEOPTaHUYECKHUX KHCIIOTHOCTU CPEIbI
BEILIECTB 2. JIabopatopHas pabota

"TUIBI XMMUYECKHUX
peaxkumit"”
3 Pasnen 3. Ctpoenne |UccaenoBarh Kounrpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CBoMCTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHX HEOPraHN4YeCKUX BelecTB»
BelleCTB BellecTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpPTraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIIECTBA B BEIIECTB UCXOIS U3 UX
HEOPTaHUICCKUX COOTBETCTBHUH C HIX XUMUYIECKON (OPMYITBI UITH
BEILECTB CTPOEHUEM COCTaBIICHUE XUMUYIECKOU

dbopMyIIbl KCXO0S U3
Ha3BaHUS BELIECTBA 110
MEKTyHApPOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3ajpa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO AJIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(uKanu,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3alaHusl Ha
OIPEICTICHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BHUJIa
XUMUYECKOU CBSI3U U THUIIA
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OK/IT | Moayas/Pa3znen/Te Tunol OeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepoNnpusiTUH
KPUCTANTMYECKOW PEIIETKU
3.2 | OK 0l |®u3uko-xuMHYECKHE|Y CTaHABINBATh 1. Tect «OcobenHocTH
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3HKO- |XUMHUYECKHX CBOMCTB
HEOPTaHUYECKUX XUMUYECKUX CBOUCTB |OKCHUOB, KUCIIOT,
BEIIIECTB HEOPTaHUYECKUX OCHOBaHUM, aM(POTEPHBIX

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

TUJIPOKCHUIOB U COJIEW.

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUNM XUMUYECKUX
peaKuui ¢ y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJOB METAJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEepU3YyIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MeponpHUATHI
OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMs Ha
CBOKCTBA U NOJIyYEHUE
HEOPraHUYECKUX BEIIECTB
3.3 |OK 01 |Wnentuduxarms HccnenoBars 1. IIpakTuko-
OK 02 |HeopraHu4ecKkux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemiecTB peakuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMHYECKUX PEAKLINN C
BEILIECTB Y4aCTUEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JJIS
UX UJIEHTU(DUKAUY.
2.JIabopaTopHas padora:
“Unentudukanus
HEOPraHUYECKUX BEIIECTB
4 Pasznea 4. Crpoenue UcciaenoBars KonTpoabnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CTpoeHue M CBOMCTBA
OPraHHYeCcKHuX OPraHHYeCcKHX OPraHMYeCKHUX BelleCTB»
BeLeCTB BeLeCTB
4.1 |OK 01 |Knaccudukanms, Knaccudummposatrs  |1. 3amanust Ha cocTaBiIeHUE
CTpPOEHUE U OpraHUYecKue Ha3BaHUI OPraHUYECKUX
HOMEHKJIATypa BEIIECTBA B COEJIMHEHUH 10 TPUBUAIIBHOMN
OpraHUYECKuX COOTBETCTBHUH C HX WM MEXTyHapOIHOM
BEILECTB CTPOEHUEM CUCTEMATUYECKON
HOMEHKJIaType.

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

3. 3aaun Ha ONIPEACIIEHUE
npocreieit GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOIO
cocraBa (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. 3ajanus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTueM
OpraHUYECKUX BEIIECTB HA
OCHOBAaHHHU MX COCTaBa U
CTPOEHHUS.

2. 3aaHus Ha COCTaBJICHUE
YpPaBHEHUM XUMHUYECKUX
pEeAKLMM, UIUTIOCTPUPYIOIIUX
XMMHUYECKUE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakiii ¥ TEHETUYECKOU
CBSI3M OPraHMYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacueTrHble 3a/1a4u MO
YPaBHEHUSIM PEAKIUN C
y4aCTHEM OPTaHUYECKUX
BEILIECTB.

4. JlabopaTopHnas pabota
“IIpeBparieHus
OPTaHUYECKHUX BEIIECTB MPU
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/ICIIBHBIX KJIACCOB

1.IlpakTuko-
OPUEHTUPOBAHHbBIC 3aJITaHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTHEM OPTaHUYECKUX
BCIIIECTB, B T.4.
WCTIOJIb3YEMBIX JIJISI UX
uaeHTH(PUKAIKT B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTJIENBHBIX 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-OPUEHTHUPOBAHHBIEC
OK 02 |xuMHUECKHX BIIUSTHUE TEOPETUYECKUE 3a]aHus Ha
peaKuu. KOHLICHTPALINU aHanu3 (hakTopoB,
XUMUYECKOE pearupyromnmx BIIUAIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TEeMIIepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuui Ha IPUMEHEHUE MTPUHIINATIA
Xapakrepu3oBaTb Jle-1llarenbe mis
BIIMSHUE U3MEHEHUS |HAXOXICHUS HANPABJICHUS
KOHIICHTpAIIMU CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMHUYECKOUN peakiuu 1
Cpebl U TeMIepaTypsl |[aHan3 (HaKTOpPOB,
Ha CMEIIICHHE BIIMSIONIMX HA CMEIICHUE
XUMHYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS
6 HccaenoBarb
Pa3zpnea 6. UCTHHHBIE PACTBOPHI
PacTBoOpsbI C 3aJJaHHBIMH
XapaKTepUuCTUKAMM
6.1 | OK 01 |[TonsTe o Paznuyate uctunnsie |1. 3agaun Ha IPUTOTOBJIECHUE
OK 02 |pacTBOpax PacTBOPEI pacTBOpPOB.

2. IlpakTuko-
OPUEHTHUPOBAHHBIC
pacYEeTHBIEC 3aJaHUs Ha
JIACTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJACTBEHHOM
NESITEIbHOCTH YEJIOBEKA
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OK/IT | Moayas/Pa3znen/Te THNBI OLIEeHOYHBIX
Ne Pe3yabTart 00yuyeHus .
K Ma MepoNnpusiTUH
6.2 | OK 01 [HMccaenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBOICTB pacTBOPOB |XUMHUYECKHE cBoicTBa |“IIpuroroBnenue 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 npo¢eccuoHaNbHOMN
AeAITeJIbHOCTH NPOU3BOJACTBEHHON |AeSITeJIbHOCTH)

YeJI0BeKa AeAITeJIbHOCTH
YeJI0BeKa ¢ No3uuui
JKOJIOTHYECKOMI
0e30macHOCTH
OK 01 |Xwumus B ObITY U OueHuBath Keiic (c yuerom Oyayieit
OK 02 |mpou3BOJACTBEHHOM |MOCIEACTBUS OBITOBOM |TpOdeCCHOHATBHON
OK 04 |medareapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |gemoBeka eI TSIILHOCTHU Bo3MOKHBIE TEMEI KENCOB:

YeJIOBEKA C MO3ULIUU
JKOJIOTHYECKOU
0€30I1acHOCTH

1. Bynymue marepuanisl 1Jis
aBua-, MalIMHO- U
IpruOOPOCTPOCHHS.

2. HoBble maTepuralibl J1st
COJIHEYHBIX OaTapen.
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