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1 O61mas xapakrepucTuka padodeil nporpaMmbl
1.1 MecTO IMCHUIJIMHBI B CTPYKTYPe OCHOBHOM NMPOo(ecCuoHAIbHOI
oOpa3oBaTeJibHOI MPOrpaMMbI

Oo6meo0paszoBatenbHas aucuuuinaa OO1.04 Xumug u3ydaercs Ha 0a30BOM
ypOBHE B 00pa3oBaTeIbHOM IMKIIE YY4EOHOro IjlaHa OCHOBHOW MpodecCHOHAIhHOM
oOpazoBarenbHOl  mporpammbl  crenuanbHocTd  08.02.01  CrpouTtensctBo U
AKCIUTyaTalus 3JaHUl U coopyxkeHui (0a3oBasi OATOTOBKA)

1.2. Heaun n ni1aHupyeMble pe3yJbTAThl 0CBOCHHS AN CHUIIIHHBI
1.2.1. llean 1 3224y JUCHUAILINHBI
@opMHpoOBaHUE Yy O0YyYaIOLIUXCS MPEACTABICHUS O XMMHUYECKON COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEUICHUI B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYaLUsIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON CpeEsE.
3agavyu AUCUUIIMHBI:

1) chopMupoBaTh TMOHMMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHHWS XHUMHYECKHX
IIPOILIECCOB M SIBJICHUM B OKPYXKAIOLIEH Cpene, LEIOCTHOW HAy4YHOW KAapTHHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBISATH (OPMYJIBI HEOPTaHUYECKUX M OpPraHUYECKUX
BEUIECTB, YPAaBHEHMM XUMHYECKMX peakiuil, OOBICHATb HUX CMBICIH,
VMHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HaBbIKH IPOBEJICHUS IIPOCTEUIINX XUMHUYECKUX
HKCIEPUMEHTAIbHBIX MCCIEIOBAaHUN C COOJIIOJIEHHEM TpaBuUi O€3011acHOTO
oOpalleHus C BEIIECTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMCHHUS HUCIOJIb30BaTh WH(POPMAIMIO XUMHUYECKOTO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh YMEHHS MPOTHO3MPOBATH MOCIEACTBHUS CBOCH ICSITEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLECCOB,;

6) chopmupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTIKCHHI XUMHUYECKON HAYKU H
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMAIILHON U MPOU3BOJICTBEHHOM cep



1.2.2. Ilnanupyemble pe3yJbTaThl 0OCBOEHUs 00111e00pa3oBaTeIbHON TUCHUIIMHBI B cooTBeTcTBUU ¢ DI'OC CIIO u

Ha ocaose ®I'OC COO

Kon u | [Lltanupyemeble pe3yibTaThl OCBOCHUS IUCLUIUIMHBI

HaMEHOBaHUE

bopMUpyeMbIX OO6mume JucuunimzapHelie

KOMITETCHIIHI

OK O0l. BeiGupars | B yacTu Tpy10BOr0o BOCIIMTAHMS: - BJQJETh CHCTEMOW XHWMHWYECKUX 3HAHUH, KOTOpad

CIIOCOOBI  pelICHHs | -  TOTOBHOCTb K  TPYHdy, OCO3HAHUE | BKIIOYACT: OCHOBOIIOJIATAIOIIME TOHATHS (XMMHYCCKUHN

3anad 5 IIEHHOCTH MAacTEPCTBA, TPYA0II00HE; AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa, S-, p-,

Eg;’iiﬁiﬁiﬂmon - TOTOBHOCTb KvaKTHBHOﬁ JICATEIILHOCTH d-onekTpoHHBIE  OpPOMTaNM  aTOMOB, HOH, MOJIEKYIIa,

HPHMCHHTCITBHO « | TEXHOJIOTHIECKOM 151 COLMAJIBHOM | BAJICHTHOCTb, AIEKTPOOTPULIATEIBHOCTb, CTEIIEHb

PA3HIHBIM HaIPaBJICHHOCTH, CIOCOOHOCTD | OKHUCTICHHS, XUMHUYECKas CBSI3b, MOJb, MOJISIPHAs Macca,

KOHTEKCTaM VHUILIMUPOBATH, TJTAHUPOBATH U | MOJIAPHBIM 00bEM, YIJIEpOJHBIMA CKeNeT, (PYHKIIMOHAIIbHAS
CaMOCTOSITEIILHO BBITIOJIHSTh TaKylo | TpyIla, PAaAUuKAI, W30MEpPUS, H30MEPbI, TOMOJIOTUYECKUN
JIEATEIIbHOCTD; pan, TOMOJIOTH, YIIJIEBOAOPOIBIL, KUCJIOPOJI- 151
- HMHTEpeC K pa3IuuHbM  cdepaM | a30TCoIepKallie COCIUHEHUS, OWOJOTHYECKH aKTHBHBIC

npo¢eCCUOHATIBHON JIEATEIbHOCTH,

OBaangenue YHUBEPCAJIbHbIMHA
Y4eOHbIMU MO3HABATEJIbHBIMHU
JNeHCTBUSIMU:

a) 0a30Bble JJOrHYeCKHe AeiiCTBUSI:

- CaMoCTOATENbHO  (OPMYJIUPOBATH U
aKTyalu3UpOBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHAaBJIMBATh CYLIECTBEHHBINH MPU3HAK
WIH OCHOBAaHMS A CpaBHEHUS,
KJaccuuKauu u 0000IICHHUS;

BellecTBa (yriaeBoAbl, KHUPbI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHMS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbI XUMHUUYECKUX peaKIui
(OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
HJOTEPMUYECKHUE, pPEaKIMM HOHHOrO OOMEHa), pPacTBOD,
ANEKTPOIIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS
JIMCCOLMALINSI, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHHSI OpPraHUYECKHUX
BemecTB A.M. bByTiepoBa, Teopusi >SIEKTPOIUTUUYECKOU
aucconmanuu, nepuoanyecknit 3akoH JI.M. Menpaeneena,




- ONpeneysATh  LEJU  JICATEIIbHOCTH,
3aJlaBaTh IApAMETPbl U KPUTECPUH UX
JIOCTHIKECHUSI;

- BBISIBJISITh 3aKOHOMEPHOCTH 51
MIPOTHUBOPEHUUS B paccMaTpuBaEMbIX
SIBJICHUSIX;

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBAaTh COOTBETCTBHE  PE3YJIbTAaTOB

oejrsiM, OHLOCHHBATH PHUCKH HOCJIGI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATh KPCATUBHOC MBINUICHHUC IIPpU
PCIICHUHU ) KU3HCHHBIX HpO6JI€M

0) 0a3oBbIE HCCJIeI0BaTEIbLCKHE
JeHCTBHUA:

- BJIAJIETH HaBBIKAMH y4eOHO-
HCCJIEIOBATEILCKON u MPOEKTHOM
NEATEeIIbHOCTH, HaBbIKAMHU  pa3pelieHus
npoOeM;

- BBIBIATh  IPUUUHHO-CJICACTBEHHBIC
CBSI3M W  aKTyaJu3upoBaTh  3ajady,
BBIJIBUTATh  TUIIOTE3Yy €€  peIICHus,

HaxXOJWUTb apryMEHTHI I JOKa3aTesIbCTBA
CBOMX YTBEPKIECHMH, 3a7aBaTh [1apaMETPhl
Y KPUTEPUH PELLIECHUS;

- QAHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE
pEILIEHUs 3aa4u PE3yJbTaThl, KpUTUYECKU
OLICHUBATh 1754 JIOCTOBEPHOCT,
IIPOTHO3UPOBATh WM3MEHEHUE B  HOBBIX

3aKOH COXpaHEHU Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUH, (DAKTOIOTMUECKUE CBEACHUS O
CBOMCTBax, COCTaBe, IMOJIYYEHUH U  0e30macHOM
VCIIOJIb30BaHUNU BAKHEUIIINX HEOPraHUYECKUX 17}
OPraHMYECKUX BEHIECTB B OBITY W  MPaKTUYECKOU
JEATEIBHOCTH YEJIOBEKA,;

- YMETh BBIBIIATH XapaKTEPHbIE NMPU3HAKK M B3aUMOCBS3b
U3YYEHHBIX  TOHATHH, MNPUMEHATh  COOTBETCTBYIOIIHUE
NOHATUS  IPU  ONHCAHUM  CTPOCHHMST U CBOMCTB
HEOPraHWYECKUX W  OPraHWYeCKHX BEHIECTB M  HUX
IIPEBPAILCHN; BBIABIATH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUUI

C IIOHATHUAMUA )51 MMpCaACTAaBJICHUAMU APYIrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaTh HanMMCHOBAHU XUMHUYCCKHX

COCIMHEHUN MEXKIYHAPOJHOIO COK3a TEOPETHUUYECKOU U
MPUKIATHOW XUMHUU W TPUBHUAIBHBIC HA3BAaHUS BAKHEHUIIINX
BEIIECTB  (OTWIEH,  aleTWIeH,  [JUIEpuH,  (eHo,
dbopmanpieru1, yKCycHasi KHUCIIOTa, TJIMIIMH, YTapHBIN Tas,
VIJIEKUCIIBIA Ta3, aMMHaK, TallleHas W3BECTh, HeTalleHas
W3BECTh, NMUTHEBAS COJIAa M JIPYTUX), COCTABIATH (POPMYIIBI
HEOPTaHWYECKUX ¢ OPTaHWYCCKUX BEIIECTB, ypPaBHCHUS
XUMHUYECKUX peaKIuii, 0ObSICHATh UX CMBICI; ITOJTBEPKIATh

XapaKTEepHbIE XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH  JKCHEPUMEHTAMH M 3alMUCAMHU
YPAaBHEHUM XUMUYECKHUX PEAKLINM;

- YMETh YCTAaHABJIMBATH NPUHAMICKHOCTh H3YUYEHHBIX

HCOPraHNYCCKHUX U OPIraHNYCCKUX BCIICCTB K OIIPCACICHHBIM
KjlacCaM M TIpylIaMm COG)IHHGHHfI, XapaKTCPHU30BaTbh HX




YCIIOBUAX
- YMCTb ICPCHOCHUTD 3HaHUA B
IMO3HAaBAaTCJIbHYIO u MMPAKTUYICCKYIO

00JIaCTH KU3HEICITCILHOCTH;

- YMETh MHTCTPUPOBATH 3HAHHS U3 PA3HBIX
MIPEIMETHBIX 00J1acTei;

- BBIBUTaTh HOBBIC HJICH, Ipeiarath
OpUTHHAJIBHBIC TTOJIXO0/IBI U PEIICHUS;

- CIOCOOHOCTh HX HCIOJIb30BaHUS B
II03HABATEJILHON M COLMAILHOM MPaKTHKE

COCTaB U BaXHEWIIME CBOWCTBA; OMNpPENENSATh BHUbI
XUMHUYECKUX CBsi3el (KOBAJICHTHAsI, MOHHAs, MEeTaJUTMUecKas,
BOJIOPOJIHASI), THUIbl KPUCTALIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(PUIMPOBATH XUMUICCKUE PEAKITNN;

- chopMHupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOU
COCTaBJISIIONIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpPa, POJU
XUMUU B TIO3HAHWH SIBJICHUN TPHUPOABI, B (PopMUpOBaHUHU
MBIIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOU
IPaMOTHOCTH, HEOOXOAMUMOM ISl pEHICHUS MPAKTHYECKUX
3aJlay ¥ IKOJIOTMYE€CKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPENE;

- YMETh NMPOBOJAMUTH PACUEThl MO XUMHUYECKUM (opMmysaM H
YPaBHEHUSIM XUMHUYECKUX PEAKIUHA C HCHOJIb30BAHUEM
bU3MYECKUX BEJIMYWH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0ObeMa (HOpMAaJIbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEUIECTBA; HCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJIsI IPUHATHUS PELICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYyallUsIX, CBS3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpencTBa TIOUCKaA,
aHaIM3a u
UHTEPITPETANT
uHpOpMaIUU u
MH(POPMaILIOHHbIE
TEXHOJIOTUHU TSt
BBITIOJIHEHUST  3aja4

npodeccCHoOHATLHOM

B  oOaacTm
MO3HAHMSL:

- chopMHPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPAaKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHWE  SI3BIKOBOM W

IHEHHOCTH HAY4IHOIO0

- yMeTh IUIAHUPOBAaTb M  BBIMOJHATh  XUMHYCCKUU
AKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHUYECKHX BEIIESCTB IPH
HarpeBaHuM, MOJYyUYCHUE STHJICHA U HU3YyUYECHHE €Tr0 CBOMCTB,
KaueCTBCHHBIC PEAKIIMM HA allbJETH]IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OCIKOB IPU HArpeBaHWUU, I[BETHBIC
peakiuu O€JIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OMpEeNeNsATh CPEAy BOJIHBIX PAcCTBOPOB, KaYCCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHS, PeIIaTh IKCICPUMEHTAIbHbBIE 3ada4H TI0




JCATCIIBHOCTHU

YUTATEIIbCKOM KYJIBTYpbl KakK CpeICTBa

B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
ITO3HAHUS MHUPA;

- OCO3HaHUE LIEHHOCTH Hay4YHOU
NEATEIIBHOCTH, TOTOBHOCTh OCYILECTBJIATH
IIPOEKTHYO U HCCIIEIOBATENIBCKYIO
NEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;
Osaanenue YHHMBepPCAJIbLHbIMH
Y4eOHBbIMH NMO03HABATEJIbHBIMU
JeliCTBHSIMU:

B) padorta ¢ ungopmanmeii:

- BJIAJETh  HABBIKAMH  IOJYYCHHS

uH(pOpMaMM M3 HUCTOYHHUKOB Ppa3HBIX
THIIOB, CAMOCTOSITEJIbHO  OCYILIECTBJIATH
IIOMCK, AaHal3, CHCTEMATU3alUI0 U
UHTEPHPETALNUI0 UHPOPMALIUKA PA3TUYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

- co3daBaTh TEKCThl B  Pa3IUYHBIX
dopmarax ¢  y4eTOM  Ha3HAYCHHUS
uHpopMaIluu ¥ 1EJIEBOM  ayJUTOpHH,
BBIOMpAs ONTUMAJIbHYIO bopmy
MPE/ICTABIICHUS U BU3yaJIU3aliy;

- OIICHUBATH JIOCTOBEPHOCT,
JCTUTUMHOCTD uHbOpMaIu, ee

COOTBETCTBHE IMPABOBBIM W MOPAIBHO-
ATUYECKUM HOpMawm;

- UCIIOJIb30BAaTh CpencTBa
MH(OPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX

temam "Metamiel" u "Hemeramnel") B COOTBETCTBUH C
npaBujaMd TEXHUKA O€30MacHOCTH MpU OOpallleHUU C
BEIIECTBAMHU U 1ab0paToOpHBIM 000pyIOBaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3amuch ypaBHEHUW COOTBETCTBYIOIIMX PEAKIUN H
(dbopMyIpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

- yMETb AaHAIU3UPOBAaTh XUMHUYECKYI0 HH(OPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaiuu, cetb IHTepHET U Apyrue);

- BIIQJIETh OCHOBHBIMH METOJIaMU HAyYHOT'O TIO3HAHUSA
BEIIIECTB U XMMUUYECKUX SIBICHUH (HAOII0JICHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMUYECKUM (opmysiaM U
YpaBHEHUSIM XHMHUYECKMX PEAKIUH C HCIHOJIb30BAaHUEM
(GU3MYECKUX BEIIMYUH, XapaKTEePU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEUIECTBA; HCIIOJIb30BATh
CHUCTEMHBIC XUMUYCCKUE 3HAHWS VISl TIPUHSATHS PENICHUHN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTyallMsIX, CBS3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHUEM




TEXHOJOTHA B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX
3aga4u ¢ coOmrofeHneM  TpeOoBaHU
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, PEeCypCOCOEPEKCHUsI, TTPABOBBIX
u ATUYECKHIX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUSA W
3amuThl MHOpMaIuu, UHOOPMAIMOHHON
0€301aCHOCTH JINYHOCTH;

OK
OddexTuBHO

04.

B3aMMOJIENCTBOBATh 1

paboTarthb
KOJUIEKTUBE
KOMaH/Ie

B
u

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITETIbHOCTU U CaMOOIIPEIEIICHUIO;

-OBJIAJICHUE HaBbIKaMU y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOMU u
COIIMAJIbHOM JICATCIHLHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHasl 1eITeJIbHOCTD.

- MMOHUMATh u HCIIO0JIb30BaTh
MPEUMYIIECTBA KOMaHIAHOM 151
WHJMBUAYAIILHOU PaOOTHI;

- MIPUHUMATh eI COBMECTHOU
JEATEIIbHOCTH, OpraHU30BbIBATH u
KOODAUHUPOBATh  JIEUCTBHUS 1O €€

JIOCTHDKEHHMIO: COCTABIISATh IJIaH JEeHCTBUM,
pacrpenensTh pojid C Y4eTOM MHEHUU
YYaCTHUKOB o0CyXmath  pe3yibTaThl
COBMECTHOU pabOThI;

- YyMeThb IUIAHMPOBATb H  BBINOJHATH  XUMHUYECKHI
AKCIIEPUMEHT (TIPEeBpAILICHUS OPTaHUYECKHX BEIIECTB IPHU
HarpeBaHuy, MOJYyYECHUE 3THIICHA U U3YYEHHUE €TI0 CBOWCTB,
KaueCTBEHHbBIC PEAKIMU Ha aJIbJICTU/IbI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OeJIKOB NMpU HArpeBaHUH, I[BETHbHIC
peakiuu O€JIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OTPENENIATh CpeAy BOIHBIX PACTBOPOB, KadeCTBEHHbIC
peakiuu Ha cyibdar-, KapOoHAT- W XJOPUI-aHUOHBI, Ha
KaTUOH aMMOHMS; peIlaTh SKCIEPUMEHTAJbHbIC 3aJaud IO
temam "Mertamnel" u "Hemetaibl') B COOTBETCTBUU C
MpaBWJIaMM TEXHUKH O€30MacCHOCTH TIPH OOpAIICHUH C
BEIIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YNbTaThl XUMUYECKOrO JKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA M
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB




- KOOPJIMHUPOBATH U BBINIOJHATH PaboTy B
YCIIOBUSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIIECTBIIATh MTO3UTUBHOE
CTPAaTETUYCCKOE TMOBEICHNE B Pa3IMYHBIX
CUTyaIusiX, TMPOSIBIATH TBOPYECTBO W
BOOOpaxxeHue, ObITh MHUITMATHBHBIM
Osiaanenue YHHBEPCAJIbHbIMH
PeryJsiTUBHbIMU JI€fiCTBUSIMHU:

') NPUHATHE ceOsl M APYTUX JHO/Iei:

- [PUHUMATh MOTHBBI U aAPTYMEHTHI
JIPYTUX JIIOJIEH MpU aHalM3e Pe3yJbTaToOB
JIESITEIIbHOCTH,

- MpU3HABaTh CBOE IMPaBO U MPABO JIPYTUX
JIFOJIe Ha OIIMOKMU,

- pa3BHUBaTh CITIOCOOHOCTH MIOHUMATh MUD C
MO3UIIMN JPYTOTO YEJIOBEKA;

OK
CopelicTBoBaTh
COXPaHEHHIO
OKpY>Karolle cpenpl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS 00
U3MEHEHUH KJIMMaTa,
TIPHUHITATIBI
OepeKITMBOTO
TIPOM3BOJICTBA,

3¢ PEeKTUBHO
NEUCTBOBATh B
Ype3BbIYANHBIX

07.

B odJiacTH IKOJIOTHYECKOI0
BOCIIUTAHMSA:

- chopMUPOBAHHOCTh  DKOJOTUYECKOM
KYJIBTYPBI, MOHUMAaHUE BITUSTHUS
COIIMAJIbHO-D)KOHOMUYECKUX IMPOLECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapakTepa
AKOJIOTUYECKUX TTPOOJIeM;

- IUIAaHUPOBAaHUE U  OCYILIECTBIICHUE
JNIEUCTBU B OKPYXKAIOWIEW Cpeae Ha
OCHOBE 3HAaHMS LEJIEeW  yCTOWYMBOIO

- chopMHupOBaTh  TPEACTABICHUA: O  XUMHUYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIHU
XUMUU B TO3HAHWH SIBJICHUN TPHUPOIBI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOAMMOW ISl pEHICHUs MPAKTUYECKUX
3aJ1a4y ¥ KOJIOTMYEeCKM 00OCHOBAHHOTO OTHOUIEHUS] K CBOEMY
310pPOBBIO U IPUPOJHOU CPEAE;

- YMETH coOJo1aTh IpaBuia JKOJIOTUYECKHU
1enecooOpa3Horo  TOBEIECHUST B OBITY U TPYJIOBOM
JESATEIIBHOCTU B LENAX COXPAHEHUs CBOETO 3JI0POBbA M
OKPYKAIOIIEW NPUPOAHOU CPEIbI; YUYUTHIBATH OIACHOCTH
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CUTyalusx

pa3BUTHUSA YETIOBEUYECTBA;
aKTHUBHOE HETIPUATHE JICUCTBUM,
MIPUHOCSIIIUX BPEJl OKPYKAIOILIEH CpEaE;

- YMEHHE MIPOTHO3UPOBATH
HeOIaronpusTHhIC DKOJIOTHYSCKHE
MOCJIEICTBUS MPEAITPUHAMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

- paclUIUpEHUE ONbITa ACATEIbHOCTH
AKOJIOTUYECKOW HAIIPABJICHHOCTH;

- OBJIaJICHUE HaBBIKaAMH y4eOHO-
HCCIICIOBATEIILCKOM, MIPOECKTHOMN u
COIIMAJIBHOM JICSATCIIbHOCTH;

BOSI[GfICTBPISI Ha  JKHUBBIC
BCHICCTB, ITOHHUMas1 CMBICJI
I[OHYCTHMOﬁ KOHIICHTPAaIn

OpraHU3MBbI
II0KAa3aTCJIAd

ONPEAECTICHHBIX
1110]S0 (193 (0)7

I[IK 2.2. BuImoausrs
CTPOUTEIIBHO-
MOHTAXXHBIE, B TOM
YUCIIE  OTJIEJIOYHEIC
paboTel Ha OOBEKTE
KalUTaJIbHOTO
CTPOUTEIbCTBA;

-OBIIQJICHUE yMCHUSAMH W  HaBBIKAMH
Pa3IMYHBIX BHUI0B [I03HABaTEIbLHON
NEATCIBHOCTH Il M3YYEHUsS  Pa3HbIX
CTOPOH OKPYKAIOIIero MHUpa;

-  NPUMEHEHHE  OCHOBHBIX  METOJOB
IMO3HAHUSA (HabmroneHUs, Hay4qHOTO
AKCTICPUMEHTA) JUIS U3YUYCHUS Pa3TMIHBIX
CTOPOH  XHMHYECKUX  OOBEKTOB |
MPOIIECCOB, C  KOTOPHIMH  BO3HHKAET
HEO0XOIUMOCTh CTAJIKUBATHCS B

npodeccruoHanbHoM cdepe;

- Kjaccu(UIMpoBaTh HEOPTraHUYECKUE U OpPraHUYeCKHue
BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-YCTaHABJIUBATh 3aBUCHUMOCTh (DH3UKO-XUMHYCCKUX CBOMCTB
OPTaHUYECKUX BEUIECTB OT CTPOECHUS MOJICKYJ
-YCTaHABJIUBATh 3aBUCHUMOCTh (DH3UKO-XUMHYCCKUX CBOMCTB
HEOPTaHWYECKHUX BEIIECCTB OT CTPOCHUS aTOMOB M MOJICKYJI, a
TAK)KE TUIMA KPUCTAUIMYECKON PEIIETKU

-uccienoBaTh  (U3UKO-XUMHUUYECKHE CBONCTBA HCTHHHBIX
pPacTBOpPOB

-OLICHUBATh TOCJICICTBUSI OBITOBOM W MPOM3BOJICTBEHHOMN
JESITENbHOCTH YeJIOBEKa C IO3UIMH  DYKOJOTrMYeCKOM
0e3011acHOCTH
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- OBJIAJICHUE YMEHUSIMH OIPEACIATh LENH
U 3aJa4d  JEITEIbHOCTH,  BbIOMpATh
CpeacTBa Uil  HMX  JOCTMIKEHHsS Ha
IIPAKTHKE;

- OBJIQJICHHE YMEHMSIMHU IPOTHO3UPOBATH
HeOIaronpusTHbIC DKOJIOTUYECKUE
MIOCIICACTBUS IPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPAILATH UX;

— HUCIOJIB30BAHUE PA3IUYHBIX UCTOYHUKOB
JUTS IIOJIy4ECHUS XUMUYECKON
uHpoOpMalluy, yMEHHME  OLEHUTh €€
JIOCTOBEPHOCTD I JOCTHKEHUS XOPOIINX
Pe3yJIbTaTOB B MPOECCUOHATBHON Cdepe;

- KHaCCI/I(l)I/IHI/IpOBaTB HCOPTraHUYCCKHC W OpPraHUYCCKHUC
BCIICCTBA B COOTBCTCTBUU C UX CTPOCHHUCM

-YCTaHAaBJIMBATb 3aBUCUMOCTDb (1)H3I/IKO-XI/IMI/IHCCKI/IX CBOMCTB
OpPraHUYCCKUX BCIICCTB OT CTPOCHHA MOJICKYJI

-OO0CHUBATh IIOCJICACTBHA OBITOBOM U HpOHSBOI[CTBGHHOfI

NEATEIPHOCTH 4YEJIOBE€Ka C TO3HMIMM  AKOJOTUYSCKOU
0e30I1acCHOCTH

- yMETh co0monaTh MpaBuiia 9KOJIOTHYECKH
1eecoo0pa3sHoro  MOBEACHUS B OBITY U TPYIOBOH

ACATCIIBHOCTH B IHOCJIX COXPAHCHHUA CBOCIO 3J0POBBA H
OKpY)KaIOHIGﬁ HpHpOIIHOﬁ CpCabl; YYHUTHIBATL OIIACHOCTDH
BOBﬂGﬁCTBHH Ha  JKHUBBIC OpraHu3MBbI OIIPCACIICHHBIX
BCIICCTB, ITIOHHUMast CMBICJI II0KAa3aTCJIA HpG,Z[GJIBHOﬁ
IIOHYCTHMOﬁ KOHIOCHTpAaIu1
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2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTe/IbHOI TUCUMIINHBI « XHUMHUSD)

2.1 00beM IUCHUILTMHBI M BUIbI YUeOHOH padoThI

Bup yyeOHo# padoThI

O0BeM B yacax

O0beM o0pa3oBaTeIbHOM MPOrPAMMBbI AUCHUILINHBI 72
TEOPETHUECKOE O0yUeHUE 34
MPAKTUYECKHE 3aHATHSA (B T.4. KOHTPOJIbHBIE pabOThI) 28
71a00paTOPHBIE 3aHATUS 10
IIpomexyTouHas aTTecTalMA 2

(nnddepeHUPOBAHHBIN 324€T)
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2.2 TeMAaTHYeCKH MJIAH U COJepP:KaHue TUCUMIJIMHBI

Conepmaﬂne y‘lBﬁHOI‘O MaTepuaJia (OCHOBHOC H leO(l)eCCI/IOHaJII)HO-

HaumenoBanue . O0bem | Dopmupyembie
OPUEHTHPOBAHHOE), 1a00pPATOPHBbIE U MPAKTUYECKHE 3AHATHSL, IPUKJIATHOM
pa3aesioB U TeM 4acoB | KOMIIETeHUMH
MOYJIb
1 2 3 4
OcHoBHOe coaepkaHue
Pa3jnen 1. OcHOBBI cTPpOEHMS BellecTBA 6
Tema 1.1. OcHoOBHOE coepKaHue OK 01.
Crpoenue atoMoB | TeopeTHuyecKoe 00yueHue
XUMHUYCCKUX C o <
OBpE€MCHHAasA MOJCJIbL CTPOCHUA aToMa. CHUMBOJIMUECKHAN SI3BIK XHMHUH. XHUMHYECKHH DIIEMEHT. 2
S/ICMCHTOB 1 DnekTpoHHas KoH(purypamnus atoma. Kimaccudukamus XUMHUYSCKHX 3JEMEHTOB (s-, P-, d-3JeMeHTHI).
fipupona - BasieHTHBIE 351EeKTPOHBI. BaneHTHOCTSD.
XHUMHNYCCKOU CBA3U e} o o
JICKTPOHHAA IMIpHupoda XHMHYCCKOU CBA3H. BJICKTpOOTpI/ILIaTeJIBHOCTL. BI/II[LI XHUMHWYCCKOU CBA3U

(KoBaJIeHTHAs, MOHHAS, METAJJTHYECKas, BOJOPOIHAs) M CTIOCOOBI € 00pa30BaHMs

HpaKanecxoe 3anaTHe Nel. Pemrenne SaHaHI/Iﬁ Ha HCIIOJb30BaHUE XMMHUYECKOM CHMBOJIMKH U

Ha3BaHNWH COCIMHEHMI 110 HOMEHKJIAType MEXKIYHApOJHOTO COK3a TEOPETUYECKOM M IPUKIIATHON

XUMHU U TPUBHUAJIBHBIX Ha3BaHUU JJIs1 COCTAaBJICHUA XHUMHWYCCKHUX (I)opMyn ABYXATOMHBIX COC,[[I/IHeHI/Iﬁ

(okcu10B, Cyb(PHI0B, THAPUIOB U T.I.) U APYTUX HEOPTaHUUECKUX COCUHEHUN OT/AEIbHBIX KJIaCCOB. 2

HpaKTI/I‘leCKI/Ie 3alaHuA Ha YCTAaHOBJICHHUC CBA3U MCKAY CTPOCHUCM ATOMOB XUMHYCCKUX DJICMCHTOB U

MNEPpUOANICCKUM HM3MCHCHHEM CBOMCTB XHUMHUYECKHX DJIEMECHTOB M HUX COG}IHHGHI/I?I B COOTBCTCTBHU C

IIOJIOKCHHUEM HepnonnquKoﬁ CHUCTCMBEI.
Tema 1.2. OcHOBHOe cojiep:KaHue OK 01.
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[Tepnonnueckuit
3aKOH U Ta0muna
J.W. MenneneeBa

IIpakTnyeckoe 3ansitue Ne 2.Ilepuoauueckas cucremMa xumudeckux 3nemeHtoB [[.M. Menneneesa.
®usnueckuit cmbici Ilepuoaunueckoro 3akona JI.1. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX DJEMEHTOB, O0pa3yeMbIX HMMH TPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBHU C
MOJIOKEHUEM XUMHUYECKOoro sjemeHTa B Ilepuoamdeckoil cucremMe. MUPOBO33pEHUECKOE W HAyIHOE
3Hauenue [lepuoauueckoro 3akona /.M. Menneneesa. IIpornosst JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTEePU3ALMI0 XUMHUYECKUX
37eMeHTOB «MeTaumueckue / HeMETAUIMYECKHE CBOMCTBA, AJEKTPOOTPHUIATEILHOCTh XUMHUUYECKHUX
3JIEMEHTOB B COOTBETCTBUHU C MX DJICKTPOHHBIM CTPOCHHUEM M ITOJIOKCHHEM B TIEPHOJUYCCKON CHUCTEME
xumudeckux anemenToB J[.11. MeHneneeBay

OK 02.

Paznen 2. Xumuu

€CKHME peakKIuu

Tema 2.1. Tums

OcHoBHOE€ coacprkanue

XUMHNYCCKHX

Teopernueckoe o0yyenmne

peakiuit

Knaccudukanust u TUTIBI XUMUYECKUX PEAKIUN C yJyacTHEeM HeopraHudeckux BemiecTB. CocTaBlieHHE
yYpaBHEHUW peEaKIMil COCIUHEHHS, DPA3JO0KEHHUsA, 3aMelieHus, OoOMeHa, B T.4. pPEaKIuid TOpeHHUs,
OKHCJIEHUS-BOCCTAHOBJIEHUS.

VYpaBHeHUsI OKHCIIeHUsS-BOoccTaHOBIEHUsA. CreneHp oOkucieHus. OKHCIUTETh W BOCCTAaHOBUTEIb.
CocraBiieHHE M YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOIAOM 3JIEKTPOHHOTO
Oamanca. OKHUCITUTEILHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPHUPOJE, MPOU3BOACTBEHHBIX MpOIEccax M
JKU3HEIEATENbHOCTH OPraHU3MOB

IIpakTuyeckoe 3anaTue Ne 3. KomnuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHbl B XMMHUHU U PaCyeThl 110 YPaBHEHUAM XUMHUUYECKMX peakuMi. Moib Kak eIMHMIA KOJINYECTBA
BemecTsa. MonspHass Macca. 3aKOHBI COXPAaHEHHsI MacChl M SHEpPruu. 3akoH ABoraapo. MomsipHbIiI
o0beM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKUX PEAKIUN C
MCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA

Teopernueckoe o0yyenune

OK 01.
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Teopus 3aeKTponuTHYECKON qucconuanui. oHbl. DIEKTPOINTEI, HEAIEKTPOIUTHI.

Peakuuu nonnoro ooOmena. CocraBieHue peakuii HOHHOIO OOMEHa IyTeM COCTaBJICHUS MX MOJHBIX U
COKPAILLCHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakUuu. 3allaHus Ha COCTaBICHHE MOHHBIX
peakumit

JlabopaTopnasi padora Nel “Tunbl XUMHUECKUX peaKLUii’”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00Pa3yIOLIMXCS BELECTB) U IPU3HAKOB
XUMHYecKHX peakuuil. [IpoBesenue peakiuii HOHHOTO 0OMeHa, OTpeIeeHne Cpeibl BOJHBIX
pacTBOpOB. 3aJJaHUS HA COCTABJICHUE HOHHBIX peaKLuil

Pasnea 3.

CTpoeHne U CBOMCTBA HEOPraHNvIe€CKUX BCIIECTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTraHUYECKUX
BEILIECTB

OcHoBHoOE coacpkanue

Teopernueckoe o0yuenune

[Tpenmer Heoprannueckoi xumuu. Kinaccudukanus Heopranudeckux BeuiecTs. [IpocTeie u croxHbie
BenlecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHJIbIL, THIPOKCH/IbI, KUCIOTHI, COJN). B3aumocBs3p
HEOPraHMYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BELIECTBA.

Kpucramnmaeckue u amopdHble BemecTBa. THITBI KpUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAS,
MOHHAs1, MeTaJuIM4YecKast). 3aBUCMOCTb (PU3MUYECKUX CBOWCTB BEILIECTBA OT THIA KPUCTAIITNUYECKOM
pemieTky. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB OT BHJ1a XMMUYECKOM CBSA3H U TUIA
KpHUCTaNTN4ecKoi pemeTku. [IpuunHbl MHOro0Opa3us BEIeCTB

IIpakTuyeckoe 3anaTne Ne 4 HomeHkaTypa HEOpraHMUECKUX BEILIECTB: Ha3BaHHE
BEIIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI MJIM COCTABICHHE XUMUYECKON (POPMYJIBI UCXOS U3
Ha3BaHUs BelecTBa 1o MexayHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIIAType.
IIpakTuyeckoe 3ansitue Ne 5.PemieHue MpakTUUECKUX 3aJaHMA MO KiacCU(UKAIUH,
HOMEHKJIAType U XMMHYECKUM (OopMysIaM HEOPTaHUYECKUX BEIECTB Pa3IMUHbIX KJIACcCOB (YrapHBIH ras,
yTJ'ICKPICJ'IBIfI ra3, aMMHaK, rafgicHas U3BCCThb, HCTalI€Hasd U3BCCTh, IIMTHCBAA COAa U I[pyTI/IX)Z Ha3bIBATh U
COCTaBJIATH (I)OpMy.]'IBI XUMHYCCKUX BCHICCTB, OMMPEACIIATh NPUHAAICKHOCTD K KJIACCy.

HcTounuku XuMuueckoi nHpopmaIu (CpeIcTB MaccoBoi nHGopMaIuu, cetb IHTEpHET U APYyTHE).
[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM (hopMyiaMm

OK 01.
OK 02.
[IK 2.2

Tema 3.2.

dusuko-

OcHoBHOE coaep:xaHue

Teopernueckoe o0yyenue

OK 01.
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XUMHYECKUE Mertamibl. O6mue ¢u3ndeckue U XUMHUYECKUE CBOWCTBa MeTaiuioB. CrocoObl MOydeHus. 3HAYEHUE OK 02.
CBOMCTBA METAJIJIOB M HEMETAUIOB B IMPUPOJE M KU3HEACATEIbHOCTH 4YEJIOBEKa M opraHuzMoB. Kopposus K 2.2
HEOPraHMYEeCKuX METAaJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UHU
BCILIECTB Hemeramnpl. OOmue ¢u3ndeckue M XHMHUYECKHE CBOMCTBA HEMETA/UIOB. T[HWIHMYHBIE CBONCTBA

HemerawioB 1V— VII rpynn. Knaccudukaius 1 HOMEHKIATypa COeTUHEHUH HeMeTaoB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

coJied u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB, BOJAOPOIHBIX COCIMHEHUH,

BBICIIMX OKCHJIOB U TMJIPOKCUIOB

IIpakTuyeckoe 3aHATHE Ne 6.CocraBienve ypaBHEHMI XUMHYECKHX DEaKIUi C y4acTHEM

IIPOCTBIX M CIOKHBIX HEOPraHMYECKUX BEILECTB: METAJJIOB M HEMETAIOB;, OKCHJIOB METAJUIOB,

HEMETAJIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM U aM(OTepHBIX

TUIPOKCUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

IIpakTuyeckoe 3ansaTHE N2 7.Peruenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HA

CBOWCTBA, COCTaB, MOJIyueHHE U 0e30MacHOe MCIOJIb30BaHUE BAXKHEHWIIMX HEOPraHMYECKUX BELIECTB B

OBITY M IPAKTHUUYECKON AEATEIIbHOCTU YeIOBeKa
Tema 3.3. OcHoBHOe coepkaHmne OK 01.
Wnentudukarys JlabopaTtopHuasi padora Ne2 «Mnentudukanus HEOPraHUYECKUX BEIIECTBY. OK 02.
HECOPraHHICCKUX Pemenne skcnepuMEHTAIBHBIX 3a7ady MO XMMHYECKHM CBOMCTBAM METAIIIOB M HEMETAIJIOB, IO OK 04.
BCIICCTB PAaCIO3HABAHUIO U MOJIYYEHHUIO COCAMHEHUN METAJNIOB U HEMETAILIOB.

Nnentudukanuss HEOpPraHMYECKUX BEIIECTB C HCIOJb30BaHHEM MX (PU3UKO-XHUMUYECKUX CBOICTB,

XapaKTepHBIX KadeCTBEHHBIX peakuui. KauecTBeHHblE peakuuu Ha Cyibdar-, kKapOOHAT- U XJIOPUI-

AQHUOHBI, Ha KATUOH aMMOHHS
Pa3znen 4. CrtpoeHue U CBOIICTBA OPraHUYECKHUX BelECTB
Tema 4.1. OcHOBHOE coepxkaHue OK 01.
Knacenduxanus, [losiBneHne W pa3BUTHE OPraHUYECKOW XMMHUHM Kak Hayku. lIpenMer opraHmueckoi xumumu. Mecto u I[1IK 2.2
CTPOECHHE U 3HAUEHUE OPTraHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIaTypa XHUMHYECKOE CTPOEHHE KaK MOPSAIOK COEJUHEHMs] aTOMOB B MOJIEKYJIE COTJIACHO WX BaJEHTHOCTH.
OpraHNYECKNX OcCHOBHBIE MOJOXKEHUS TEOPUU XUMHUYECKOIO CTPOCHMsI OpraHMYecKux coeauHeHuii A.M. Bytneposa.
BeIleCTB VYriepoaHblii CKENeT OpPraHudyeckol MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO

CTpOeHHS MOJIeKy. M3oMepus 1 u3oMepsl.
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[Tonstue o QyHkuuoHanbHOM rpynme. Pamukan. IlpunHnunel kinaccuukanmud — OpraHUYECKUX
coeMHEeHN. MexXyHapoiHas HOMEHKJIaTypa U HPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUMN.
[Tonsitue 06 a3oTcoAep KalUX COCAMHEHUSAX, OMOIOTUUECKH aKTHUBHBIX BelIecTBaxX (yrieBoaax, Kupax,
OeNKax | Jp.), BLICOKOMOJIEKYIISIPHBIX COSTMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATHHA

IpakTuyeckoe 3ansaTue Ne 8 Homenkinarypa opraHuuecKuX COCIMHEHHH OT/AEIBHBIX KIACCOB
(HaCBIH.IeHHBIe, HCHACBIIICHHBIC W apOMATHYCCKUC YTJIICBOAOPObI, CIIMPTHI, (I)CHOJILI, aAJIbACTHUBI,
KETOHBI, KapOOHOBBIE KUCIOTH U Jp.) CoCTaBiICHUE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpraHu4YC€CKUX BCUICCTB OTACIBHBIX KJIACCOB, HCIIOJL3Yyd HMX Ha3BaHUA II0 CHUCTEMAaTHYECKON U
TpI/IBI/IaJIbHOﬁ HOMCHKIJIATyp¢C (STI/IJ'ICH, AllCTHUJICH, I'NIMLICPUH, (beHOJ'I, (I)OpMaJ'IbI[el"I/II[, YKCYyCHas KHUCJIOTa,
[JIALIKH).

IIpakTuyeckoe 3ansaTme Ne 9. Pacuerbl mnpocteitmeid ¢GopMmysabl OpraHMYEcKON
MOJICKYJIBI, ICXO/IS U3 3JICMEHTHOTO cocTaBa (B %0)

Tema 4.2.
CBoicTBa
OpraHUYECKUX
COCIMHEHUU

OcHoBHOe coepxkanue

Teopernueckoe o0yyenmne

@DU3MKO-XMMUYECKUE CBOICTBA OpPraHUMYECKMX COCIUHEHUH OTHENbHBIX KJIACCOB (0COOEHHOCTH
KJIaCCU(pUKALMU U HOMEHKJIATYpbl BHYTPH KJIacca; FTOMOJIOTMYECKUH psia U oOuiast hopMylia; U30Mepus;
¢buznyecKkue CBOMCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOITYUEHUS ):

JlaGopaTopHasi pabora Ne3 [Tonydyenre n XUMHUECKHE CBOMCTBA MPEIETbHBIX
YTJIEBOJOPOIOB (2JTKAHOB)

— MpeAeTbHbIE YIIIEBOAOPO/bl (alkaHbl U LMKJIOANKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
UCTOYHHKOB TEIIa B MPOMBIIUIEHHOCTH U ObITYy. CBONHCTBA NPUPOAHBIX YIIIEBOJOPOIOB, HAX0XK/ICHHE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (IKEHbl, AJIKWHBI M QJIKaJWEHbl) U apoMaTHUYeCKue yrieBoaopoasl. I'opeHue
AIleTUJIEHA KaK MCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

— KHCJIOPOJICOIepIKaIIie COeTUHEHUS (CITUPTHI U ()eHOIBI, KAPOOHOBBIE KHCIOTHI M A(DUPHI, AJIbIETHIbI
U KETOHBI, JXHUPBI, yriaeBojsl). [IpakTudeckoe NPUMEHEHHUE ODTHJICHIJIIMKOJSA, TIHIEpuHa, (eHoma.
[Ipumenenue ¢opmanbieruaa, amneTanbAeruaa, YKCYCHOW KHCIOTHL. Mplla Kak COJH BBICIINX
KapOOHOBBIX KUCIOT. Moro1re CBOMCTBA MbLIa

JlaGoparopHasi pabora Ned Tlonyuenne u XuMUYECKHE CBOMCTBA HEMPEIETBHBIX
YIIIEBOZIOPOIOB

OK 01.
OK 02.
OK 04.
[1IK 2.2
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— a30TcojepKallre COeTUHEHUS (AMIUHBI U aMUHOKHCIIOTHI, O€TKK). BRICOKOMOTNIEKYIISIpHBIE COSTUHEHUS
(cunteTnyeckue W OHOJOTMYECKH-aKTHBHBIC). MoOHOMEp, MOJUMEpP, CTPYKTYPHOE  3BEHO.
[Tonumepusanus STUIeHa KaK OCHOBHOE HAIIPABJICHUE €r0 UCIIOJIb30BAHUS.

['enernyeckas CBsI3b MEX/1y KJIACCAMU OPraHUYECKUX COCTUMHEHUN

JlabopaTopHas padora NeS Nuenrtudukanys anbaeruaos, KapOOHOBIX KUCIOT U
MBbLIA Ha OCHOBE ()YHKIIMOHAIBHOTO aHAIH3a

HpaKaneCRne 3aHATHHA

IpakTnueckoe 3ansaTue Ne 10 CpoiicTBa OpraHMYECKUX COCIUHEHHUI OTIIEIbHBIX

KJIaCCOB (TpI/IBI/IaJ'IBHaH H  MCKAYHApOOAHAsA HOMCHKIIATypd, XHMHUYCCKHC CBOﬁCTBa, CIIOCOOBI
HOJ'Iy‘leHI/ISI)Z npCacC/IbHBIC (aJ'IKaHBI n HHKHO&J’IK&HH), HCIIPCACIBbHLIC (aHKeHBI, AJIKMHBI 1 aJ'IKaI[I/IeHLI) n
apOMAaTHUYECKUE YTIIEBOJOPOJIBI, CIUPTHI U (PEHONBI, KapOOHOBBIE KUCIOTHI M A(PHPHI, aTbACTHIB U
KCTOHbI, aMUHBI W aAMHUHOKHCIIOTBI, BBICOKOMOJICKYIISIDHBIC COCAUHCHUA. 3aI[aHI/I${ Ha COCTaBJICHHC
ypaBHeHI/If/i XUMHNYCCKUX peaKLII/II;'I C y4aCTHCM OPraHMYCCKHUX BCHICCTB HAa OCHOBAHMU HUX COCTaBa U
CTPOCHHUA

IIpakTuyeckoe 3anaTme Ne 11 CocraBieHue cxeM peakuuii (B TOM YucCie IO
MPEAJIOKEHHBIM ~ LIENOYKaM  MPEBPALICHUIN), XapaKTepusylOUIMX XMMUYECKHE CBOMCTBA
OpPraHu4€CKux COCI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB, CIIOCOOBI MX MOJIY4Y€HHA W HA3BAHUC OPraHUYCCKHUX
COG,[[I/IHGHI/Iﬁ 1o TpHBHaHLHOﬁ nIn MC)KHYHaPOHHOfI CHCTEMaTHYECKOMI HOMCHKJIATYpC.
IIpakTHuyeckoe 3ansaTHE No 12.Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUYECKHX 3aaHHIl
Ha CBOMCTBa OpraHu4CCKUx COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIaCCOB

IIpakTnueckoe 3ansaTue Ne 13[Ipespaienns OpraHuYECKUX BEIECTB PH HATPEBAHUH.
HOJ'Iy‘ICHI/Ie 9TUJICHA U U3YYCHHUEC €TI0 CBOICTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYJI U XUMHUYCCKUX npeBpameHI/Iﬁ
Ha NpuMEPE 5TaHa, STUJICHA, alICTUJICHA U JIP.

Tema 4.3.
Nnentudukarms

OcHOBHOE coIepKaHHe

Teopernueckoe o0yuenune

OK O1.
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OpraHUYECKUX buooprannueckue coenunenus. I[lpumeHenne u Ouoyioruueckas poiib yriaeBomoB. OKucieHUe OK 02.
BEILIECTB, UX YIJIE€BOJAOB — MCTOYHMK SHEPrMM JKUBBIX OpraHu3MoB. OOjacTH NPUMEHEHUS aMHHOKHUCIOT. OK 04
9 .

3HAYCHIUE 1 [IpeBpamenust OenkOB NHIIM B opranu3me. buonormueckue ¢QyHxum OenkoB. buomornueckue

(GyHKLIMU )XUPOB. Pojb OpraHnyeckoil XUMHUM B peLIEeHUH Ipo0JIeM MUILEBOM 6e3011acHOCTH 1IK 2.2
HpI/IMeH?HI/Ie B Ponp opraHuueckoil XMMHUM B PEUICHUH MPOOJIEM SHEPreTUYeCKOH Oe30MacHOCTH, B Pa3BUTUHU
OBITOBOH U MEIULUHEL, CO3JAHUM HOBBIX MATE€PUAJIOB, HOBBIX MCTOUYHHMKOB SHEPIUM (albTepHATHBHBIE HCTOYHUKH
IIPOM3BOJICTBCHH | sHepruu). OnacHOCTb BO3IEHCTBUS HA )KMBBIE OPIraHU3Mbl OPraHUYECKUX BELIECTB OTIEJIbHBIX KJIACCOB
O IEeATEIBHOCTH | (YIII€BOMOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHMYECKUE NPOU3BOAHBIC, AbJETUIBI M JIP.), CMBICI
YyeoBeKa MOKa3aTessl MPEIebHO IOMYCTUMOM KOHIICHTPALUU

IIpakTuyeckue 3aHATUSA

IIpakTuyeckoe 3ansiThe Ne 14 “Unentuduxanus OpraHuyecKuX COEIMHEHMN OTIENBHBIX

kjaccoB” MneHTudUKanys OpraHMYecKUX COEAMHEHUI OTAEIbHBIX KJIACCOB (Ha NMpUMepe allbJeru0B,

Kpaxmalia, YKCYCHOW KHCJIOTBI, OCIKOB U T.I.) C MCIIOJIb30BAHHEM WX (DH3UKO-XMUMHUUYECKUX CBOWMCTB H

XapaKTepHBIX KadeCTBEHHBIX peakuuil. [leHarypanus Oenka npu HarpeBaHuu. l[BeTHble peakuuu

0enkoB. BO3HMKHOBEHHE aHAIMTHUYECKOTO CUTHAJIa C TOYKM 3PEHUS XUMHUYECKHX IPOIECCOB IPU

IPOTEKaHUU KaYyeCTBEHHON PeaKlMy, MO3BOJISAIOIIEH NASHTU(PHULINPOBATh NPEAIOKEHHbIE OPraHUYECKUe

BEIIIECTBA
Pa3I[eJ1 5 Kunernueckue u TEPMOINHAMUNYIECCKHUEC 3AKOHOMEPHOCTH IPOTCEKAHUA XUMHUYCCKHUX

' peakuui

5.1.CkopocTb OcHOBHOe cojiepkaHne OK 01.
XUMHUYECKHUX Teopernyeckoe o0yuenue OK 02.
pEAKILIUH. CKOpOCTh peakiluy, €€ 3aBHCHMOCTh OT pa3IMYHBIX (PaKTOPOB: TPHUPOJBI pEarupyroliux BEIIECTB, [1K 2.2
XyUMHUueckoe KOHIIGHTPAllMM pEearupyloomux BEIIeCTB, TEMIEpaTypbl M IUIOMIAAM PEAKIHOHHOM IOBEPXHOCTH.
ABHOBECIE TeroBble 3G (EKTHl XUMUYECKUX peakiuil. DK30- U 3HAOTepMUYeckue, peakuuu. OOpaTuMOCTb
p peakuuii. XUMHYECKOE PpAaBHOBECHE U €ro CMEIIeHHWEe TOoJ JeWCTBUEM pa3IUYHBIX (PaKTOpoB

(KOHIIEHTpaIMs pPEearecHTOB WJIM TPOAYKTOB pPEaKIHW, IaBlICHHE, TEMIeparypa) Ui CO3JIaHHS

ONITUMAITLHBIX YCIIOBHI MPOTEKAHUS XUMHUECKUX TporieccoB. [Ipunimm Jle [llaTense
Pa3nea 6. PacTBopbI

Teopernueckoe odyuenue
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PactBopenue kak Qusuko-xumuyeckuii mpormecc. PactBopsl. CrocoObl HPUTOTOBICHHUS PACTBOPOB.
PacTtBopuMocTs. MaccoBass 1oyl pacTBOpEeHHOro BemecTBa. (CMBICH IMOKasaTels MPEeAeibHO
JIOITYCTUMOMN KOHIIEHTPAIMH U €0 UCIOJIb30BAHNE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

y 2
HpaBHna 3KOJOTHYCCKH HCJICCOO6p33HOFO IIOBCIACHHUSA B 6BITy H TPpyAOBOU ACATCIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3JI0POBbSI U OKPYKAOILIEH TPUPOJHOU CPEbl; OMMACHOCTh BO3IACHCTBUS HA YKUBBIC
OpraHu3Mbl OIIPEACTICHHBIX BEIICCTB.
Pazpnen 7. XuMus B OBITY U IPOU3BOACTBECHHOM JAeATEIbHOCTH Y€JI0BEKA 2 OK 01.
7.1.Xumusa B OcHoOBHOE coIep:KaHue OK 02.
OBITY 1 i} N} } OK 04.
HpOI/I3BOJ:[CTBeHH Hogeimme I[OSTI/I)KGHI/UI XI/IMI/ILIG‘!’CKOI/I HayKI/IvI/I XAMHUYECKON TEXHOJOrnMu. Pojib XMMHHU B 00ecIieueHHn OK 07
ﬁ eITeLHOCTH 9KOJIOTHYCCKOH, SOHCPICTUICCKON U IMNIICBOU 6630H8.CHOCTI/I, Pa3BUTHU MCIHUIIUHBI. HpaBI/ma IIOHUCKa U 2 '
on A aHamM3a XUMHUYECKOW HWH(POPMALMU W3 PA3IMYHBIX HMCTOYHUKOB (HaydHass H y4eOHO-HAay4Has 11IK.2.2
ICIIOBCKA TuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)
IIpomexxyTouyHast arTecTanus no AucuuIviube (augdepeHuupoBaHHbIi 3a4eT) 2
Bcero 72
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3. YcioBus peajiu3anyu NporpamMmMbl 001eo0pa3oBaTeIbHOM TUCITUIJIMHBI
3.1. TpeGoBaHusi K MHUHUMAJIBHOMY MAaTePUAIbHO-TEXHUYECKOMY

o0ecrnmeYeHnIo

JUist peanu3auuyd MpOrpamMMbl JUCHUIUIMHBL JOJDKHBI OBITh MPETyCMOTPEHBI
CIEyIOIINEe CHEIUAbHbIC MOMEIICHUsS: y4eOHBIH KaOMHET XUMHHM W/WIN y4eOHOI
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4eOHOro KaOuHeTa (HALJISIHbIE TOCOOUsN). HaOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJN, MOJAEIM KPUCTAUIMYECKUX  PEUIETOK,
KOJUIEKLIUU TPOCTBIX U CJIOKHBIX BEIIECTB W/MIIM KOJUIEKIUH MOJIMMEPOB; KOJIICKIUS
TOPHBIX MOPOJ U MHUHEpajioB, Tabnuua MeHnaeneeBa, yueOHble (PUIbMBI, HU(PPOBBIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4YeHHsi: KOMIIBIOTEp C  YCTPOMCTBaMU
BOCIIPDOU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  BKPaHOM,
MYJIbTUMEINNHASA TOCKA, YKA3Ka-IIPE3CHTEP Il IPE3CHTALIUM.

OoOopynoBanue Jjiadboparopuu U padouMx MecT Ja0OpaToOpuM: MEH3YPKH,
NUIIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U ITOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaleJIbHBIX peakiuil, puibTpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE NPOOKH, (oHAapuKH, HAOOp PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI MJIi TPOOUPOK; MEpHbIE NWIWHIPHI, BOPOHKU
CTEKJIIHHbIE, BOPOHKMU JenuTeNbHble IuuHapudeckue (50-100 wmut), cTynku c
nectukoM, (apdopoBbie YallKd, NUHIETH, (QUILTPHI OyMakHbIE, BaTa, MapJs,
YacOBBIE CTEKJIA, AJIEKTPOIUIUTKH, J1ab0OpaTOpPHBbIE LITATUBBI, CIHPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOp ISl TOJTYyYEHHs ra3oB (MM MPOOUpKAa C ra300TBOJAHOM TPYOKOI),
JepKaTeNn sl IPOOUPOK, CKISIHKH JUIsl XpaHEHHUs] PEaKTHUBOB, Pa3AaTOUHbIE JOTKHU;
xumudeckue crakanbl (50, 100 u 200 mun); mimaTead; MUHIETHI; TUTEIbHbIC IIUIIIIBI,
CEKyHI0MEPHI (TatiMepsl), MepHbIe mpooupku (Ha 10—-20 M) u mepHbie Ko10bI (25, 50,
100 u 200 mn), BoasHass OaHsi (WM TEPMOCTAT), CTCKIISTHHBIC MAJOYKUA; KOHUYECKUE
K0J10b1 11 TUuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE MOJOCKU Ui onpenenenus pH
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U CTaHJapTHas MHIUKATOPHAs 1IKala; YHUBEpPCAIbHBIN MHANKATOP; muneTku Ha 1, 10,
50 mu (mmm go3aropsl Ha 1, 5 m 10 mut), OropeTKH JJIsI TUTPOBAHUS, MEIUIIMHCKHE
mmpuiel Ha 100-150 mi, mabGopaTopHble W/WIKM aHANUTUYECKUE Bechl, pH-MeTpsl,

CYIIMJIBHBIN 1mIKad, U Jp. 1abopaTopHOE 000pYI0BAHUE.

3.2. UndopmanuonHoe odecrnevyeHne peaju3alu NPorpaMmmbl

Jinst  peanmzanuu  mporpaMMbl  OMONMMOTeYHBId  GOHA  00pa3oBaTEIbHOMN
OpraHU3alMA YKOMIUICKTOBAH TI€YAaTHBIE W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHBIE U
uH(OPMAIIMOHHBIE  PECypChbl,  PEKOMEHJIOBAaHHBIE  JUIsI ~ HUCIIOJIb30BAaHUSA B

00pa3oBaTeILHOM IpOIIECCe.

3.2.1. Ileyarusle u3ganus

1. Audunorenona, M. B. Xumus: yaeOHUK U TPAKTUKYM JUTIsI CPEIHETO
npodeccuoHanbHoro odpaszopanusi / . B. Audunorenora, A. B. babkos,

B.A. [TonkoB. — 2-e u3n., ucnp. u gon. — Mocka: M3gatensctBo HOpaiit,
2022— 291 c.

2. leromxuna, H. A. O6mas xumus: yaeonuk ajs CI10 / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankrt-IletepOypr: Jlanp, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumus: Y4eOHUK U TIPAKTUKYM TPOodEeCcCHOHATHLHOTO
obpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3n.,

nepepad. u gon. — Mocksa: U3gatensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK T cpeaHero npodeccrnonaabHoro oopasosanus / 0. A.

Jlebenes, I'. H. danmeeB, A. M. l'omyb6e, B. H. IllamoBan; mon oOmei

penakuuent I'. H.
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daneeBa. — 2-¢ uza., nepepad. u gon. — Mocksa: U3patenscTtBo FOpair,

2022 —431 c.
3.2.2. JIonoIHUTEIbHBIC HCTOUHHKU

1. YepuuxoBa H. 0., MemepsikoBa E. B. Pemaem 3agaunm 1mo xumuu

camocTosTeNbHO: yueOHoe mocooue / H. FO. Uepnukonra, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlannp, 2022 — 328 c.

2. PesnukoB B. A. COOpHUK ympaXHEHHW M 3a7a4 M0 OPraHUYEeCKOW XUMUU:

yaeoHoe nocooue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.

3.Kanmyctuna A. A., Xampuenko W. TI'., JluGanoB B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kamyctuna, U. I'. Xanpuenko, B.B.

JIn6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.
3.2.3. aTepueT-pecypchl
1.hvsh.ru — Xypuan « Xumust B IIKOJIE.

2. https://postnauka.ru/themes/chemistry — nekiuu mo XuMuu Ha cainTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-niomynspHblit

OPOEKT «DJIEMEHTHl bONBIION HayKW» MaTeMaTHKa, aCTPOHOMUS, HAyKd O
KU3HU, Hayku o 3emie). HoBocTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaThH,

JCKIINH, DOHIUKJIOIIC M.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Caiit Hay4HO-TIONYJISPHOTO

KypHajia «XUMUs U JKU3HBY.
4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TMCTaHIMOHHOTO OOyUY€HMsI, HaNpaBJIEHHAs B IIEPBYIO O4Yepe/Ib Ha
IMOATOTOBKY K oJuMMIIMagamMm BCEX ypOBHeﬁ — OT HIKOJIbHBIX a0

Mexnaynaponnoi. CaiiTCOAEpKUT OrPOMHOE KOJIMYECTBO 3a/ay, CrpyHNIUpPOBAHHBIX
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KaK 10 TEMaM, TaK 1 no onummnuaaam. [Io Bcem OCHOBHBIM pa3fenaM XMMUU MIPUBEAEH
TEOPETUYECKU I
Martepuall ¥ pa3oOpaHbl PEIICHUS] TUMOBBIX 3a/1a4.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3bIuHbIi caliT 0

CBOMCTBAX XMMHUUYECKHUX DJICMCHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuit Caiit

OHJIaliH-00pa30BaHMs, 00pPa30BaTEIBHBIX KYPCOB U BHCOICKIINH ISl ITKOJILHUKOB,
CTY/ICHTOB U yuuTenei. ECTh HeCKOJIbKO KypCOB IO XHMUH.

7.http://www.xumuk.ru Caiit 0 XuMuH: KIIaCCHYECKUE YUCOHUKH, CIIPABOYHHKH,
SHIIUKIIOTIENH, TIOUCK OPTaHUYECKUX U HEOPTAaHUYECKUX PEaKIIHii, COCTaBICHUE
YPaBHEHUN pEeaKLIU.

8.http://orgchemlab.com/ Caiit, mocBsAmEHHBII IPaKTUYECKOH paboTe B

naboparopuu

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUs 00111e00pa3oBaTeIbHOM
AUCHHUIINHBI

KoHTposib 1 ol1eHKa pe3yabTaTOB 00yUeHHUs OCYIIECTBISETCS MPETo/iaBaTesieM
B MPOIECCE MPOBEICHUS IPAKTUUECKUX 3aHITUH U 1aOOpaTOPHBIX padoT,
TECTUPOBAHMS, & TAKKE BBIMOJTHEHUSI 00YJYAIOITUMUCS WHANBUYATbHBIX 3a1aHUH,
IIPOEKTOB, UCCIEAOBaHMM. Pe3ynbTaTel 00yueHus onpeaesstoT, 4To 00yJaromecs
JIOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH IO 3aBEPIICHUU U3YUEHUS
JTVCLIUIUINHBI.

st dopMupoBaHusi, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUS YueOHOM
JTUACLUIUIAHBI KCTIOJIB3YETCSl CHCTEMA OLIEHOYHBIX MEPONPUATHM, TPEACTABISIOIIAS
€000 KOMIUIEKC YU€OHBIX MEPOTPUSATHI, COTJIACOBAHHBIX C pe3yJibTaTaMu 00ydeHUSI
u chopmynupoBaHHbIX ¢ yaeTom @I'OC COO (mipeaMeTHbIe pe3yabTaThl Mo

nucturinae) u @I'OC CIIO.
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Tunsl oleHOYHBIX

Ne |OK/MIK Monyas/Paznen/Tema PesyabraT 00y4yenus .
MepONpPUITHI
| | OcHoBHOE coep:kanme
1 DopMyIHPOBATH
Paznen 1. OcHoBbI pMy-Tp
0a30BbI€ MOHATHS U
CTPOeHNs BelllecTBa
3aKOHbI XUMMH
1.1 OK 01. |Ctpoenue aTomMOB CocTaBnsTh 1. Tect «Ctpoenue

XUMUYECKUX AIIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBSI3U

XUMHUYECKHe PopMyJIbI
COE€IMHEHUH B
COOTBETCTBHUHU CO
CTEIICHbIO OKHUCJICHUS
XUMHUYECKUX
AJIEMEHTOB, UCXO/IS U3
BAJICHTHOCTH U
3IEKTPOOTPUIATEITLHOC
TH

aTOMOB XUMHUYECKUX
3JIEMEHTOB U ITPUPOJIa
XUMHUYECKOUN CBA3N».
3agauu HAa COCTABJICHUE
XuMHUueckux Ghopmyi
JIBYXaTOMHBIX
coeMHEHUM (OKCHUIOB,
cylbGUI0B, TUAPUIOB U
T.IL.).

3. 3amaHus Ha
UCIIOJIb30BAHUE
XMMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COECIMHEHUU 110
HOMEHKJIaType
MEKTyHapOIHOTO COr03a
TEOPETUYECKOU U
MPUKIIATHON XUMUHU U
TPUBHAIBHBIX HA3BaHUU
JUJISl COCTaBJICHUS
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COeAMHEHU (OKCUIOB,
Cynb()UI0B, THAPHUIIOB U
T.I.) U APYTUX

2. HEOPTAaHUYECKUX
COE€IMHEHUU OTAEIBHBIX
KJIACCOB
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1.2

DK 01.
DK 02.

[lepnoanueckuii 3aKOH
u tabimmna JI.1.
MenneneeBa

XapakTepru3oBaTh
XAMHUYECKHUE DIIEMEHTBI
B COOTBETCTBHH C UX
MOJIO’)KCHUEM B
MIEPUONYECKOU
CHCTEME XUMHUYECKUX
anemeHToB JI. 1.
MenneneeBa

1. Tect «Mertamnuueckue /
HEMETAITTNYCCKHIC
CBOMCTBA,
AIEKTPOOTPUIIATEIBHOCTD
U CPOJICTBO K DJIEKTPOHY
XAMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
Y MOJIOKCHUEM B
MEPUOINYECKON CUCTEME
XAMUYECKHUX AJICMCHTOB
JI.1. MeHnpaeneeBay.

2. IlpakTrueckue 3a1anus
Ha YCTaHOBJICHUE CBSI3U
MEXKY CTPOCHUEM
aTOMOB XUMHUYECKHUX
AJIEMEHTOB U
MEPUOUYECKUM
HM3MECHECHHEM CBOMCTB
XAMHUYCCKHX

3JICMEHTOB U MX
COCIMHEHMH B
COOTBETCTBHH C
MTOJI0’KEHUEM
[Iepunoanueckoit cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a/1aHUS
Ha XapaKTepHu3alluio
XAMUYECKHUX DJICMCHTOB:
«Mertannuueckue /
HEMETANINYECKHUE
CBOMCTBA,
AIEKTPOOTPUIIATEIIBHOCTh
U CPOJICTBO K DJICKTPOHY
XUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 MOJIOKCHHUEM B
MIEPUOINYECKON CUCTEME
XAMUYECKHUX DJIEMCHTOB
J.1. MenneneeBa
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Pa3gea 2.
XuMu4eckue peakumu

Xapakrepu3oBarhb
THIbI XUMHYECKUX
peakumi

KonTpoabnasi padora
«CTpoeHne BelecTsa u
XHMHUYecKHe PeaKkunmy

2.1

OK 01.
DK 04.

TuIbl XuMHUYECKUX
peakuui

CocTaBIIATh peakuu
COCAUHCHHS,
pazyoxeHus, o0OMeHa,
3aMeIICHHS,
OKHCIIMTEIIHHO-
BOCCTAHOBUTEJIbHBIC
peaKIn

1. 3amaum Ha cocTaBIeHUE
YPABHEHHU PEAKIINN:

— COCTMHECHMS,
3aMEeNIeHHUS, Pa3I0KEHUS,
oOMeHa;

— OKHUCIIUTETHHO-
BOCCTAHOBUTEJIBHBIX
peakuuii ¢
UCIIOJIb30BAaHUEM METOa
AJIEKTPOHHOTO OaliaHca.
2. 3amaun Ha pacyeT
MacChl BEIIECTBA UITH
00bEMa

ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIIECTBA,
Macce Uiu 00bEMY 0THOTO
U3 YYaCTBYIOIIMX B
pEeaKIMK BEIECTB;
pacuétbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA)
MIPOTYKTOB PEAKIINH, €CITH
OJTHO U3 BEIIIECTB UMEET
IPUMECH

2.2

DIIEKTPOJIUTUYECKAS
JIACCOIMANS 1 MOHHBIN
oOMeH

CocraBasTe ypaBHEHUS
XUMHUYECKUX peaKInu
MOHHOTO OOMeHa ¢
y4acTHEM
HEOPraHMYeCKuX
BEIIIECTB

1. 3ananus Ha
COCTaBJICHHE
MOJEKYISPHBIX U MOHHBIX
pEaKLUMi C y4aCcTUEM
KHCJIOT, OCHOBAaHUM U
COJIEH, YCTAHOBJICHUE
WU3MEHEHHUS KUCIIOTHOCTH
cpebl

2. JlaboparopHas paboTa
"Tunsl XUMHYECKUX
peakiuit"

Pa3znen 3. Ctpoenue u
CBOJICTBA
HEOPraHu4YeCKUX
BeIeCTB

HccaenoBarsb
CTPOEHHUE U CBOMCTBA
HEOPraHuYeCKHX
BeLIeCTB

Kontpoabnasi pabora
«CBoiicTBa
HEOPraHU4eCKHUX
BeleCTB)
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3.1

OK 01.

Knaccudukanus,
HOMEHKJIaTypa H
CTpOCHHE
HEOPTaHMIECKHUX
BEIIECTB

Knaccuduuuposartsb
HEOPTaHUYECKUE
BELIECTBA B
COOTBETCTBHUH C HX
CTPOEHUEM

1. Tect «HomenknaTypa u
Ha3BaHUE
HEOPTraHUYECKUX BEIIECTB
UCXOJISI U3 UX XUMHUECKOMN
dbopMyIbl UITU
COCTaBJICHUE XUMUYECKOU
dbopMyIIbl UCXOIS U3
Ha3BaHHUs BELIECTBA M0
MEKTyHApOIHOU WIIH
TPUBUAIIBHON
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MacCOBOM /10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3amanus
1o KJIacCU(pUKALINH,
HOMEHKJIaType 1
XUMUYECKUM (hopMyiam
HEOPTraHNUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. ITpakTraecKkue 3aaHus
Ha ONpeAesIeHUE
XUMUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BUJ1a XUMUYECKOU CBSI3U U
THUNA KPUCTAJUTNYECKON
peleTKn
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3.2

DK 01.
DK 02.

DOU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

YcraHnaBiaMBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJL, a
TaK>Ke TUIIa
KPUCTAJUTMYECKOU
peLIEeTKN

1. Tect «OcobennocTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHUN
XUMHUYECKUX PEAKLINAN C
y4aCTHEM MPOCTHIX U
CJIOXKHBIX
HEOPraHWYECKUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U
aM(OTEpPHBIX JIIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHMI U aM(POTEPHBIX
TUIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOMINX UX
CBOICTBa U CIIOCOOBI
HIOJTyYEHUSI.

3. IIpakTtuko-
OpUEHTUPOBAHHBIE
TEOpPETHYECKHUE 3aJaHusl Ha
CBOKCTBA U ITOJyYEHHE
HEOPraHUYECKUX BEIIECTB

3.3

DK 01.
DK 02.
DK 04.

Nnentuduxanus
HEOPraHUYECKUX
BEIICCTB

HUccnenosarts
Ka4eCTBEHHbIC pEaKIIUU
HEOPTraHUYECKUX
BEIICCTB

1. TlpakTuko-
OPUEHTUPOBAHHBIE
3a1aHus 0 COCTABJIEHUIO
XAMHUYECKUX PEAKIUU C
y4acTHEM
HEOPTraHUYECKUX BEIIECTB,
UCIIOJIB3YEMBIX ISl UX
UACHTUPUKAIUH.
2.JlaGopatopHast paborta:
“Unentuduxanus
HEOPraHUYECKUX
BEILIECTB”

Paznen 4. CtpoeHue u
CBOIMCTBA
OPraHuYecKux
BelllecTB

HUccnenoBarnb
CTPOEHHUE U CBOMCTBA
OPraHUYecKux
BeIlleCTB

KounrpoabHas padora
«CTpoeHue U CBOMCTBA
OpPraHn4YecKMX BellecTB»
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4.1

DK 01.

Knaccudukanus,
CTpPOCHHUE U
HOMCHKJIaTypa
OpraHUYCCKUX BEIICCTB

Knaccuduuuposartsb
OpraHMYecKue
BEIIECTBA B
COOTBETCTBHUH C UX
CTpOCHUEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaHUMN
OpraHUYECKUX
COE€IMHEHUHN 1O
TPUBHAITBHOU HIIH
MEKTyHapOAHOMN
CHUCTEMATUYCCKOM
HOMEHKJIaType.

2. 3aganus Ha
COCTaBJICHUE MOJIHBIX U
COKpaICHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJICIIBHBIX KJIACCOB.

3. 3amaun Ha OTpeieTICHIE
npocrenmen GopMyIbl
OPTraHUYECKON MOJIEKYJIbI,
HUCXOMs U3 DJIEMEHTHOTO
cocTtana (B %)

4.2

DK 01.
DK 02.
DK 04.

CsBoiicTBa
OpraHUYECKUX
COeIMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
OPTaHUYECKHUX BEIIECTB
OT CTPOEHUS MOJIEKYJI

1. 3amanug Ha
COCTaBJICHUE YPaBHECHMI
XAMUYECKUX PEAKIIAM C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHMS.

2. 3agaHus Ha
COCTaBJICHHE YPAaBHEHUN
XAMHUYECKUX PEaKIUH,
WJUTFOCTPUPYIOLTUX
XHUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEeKaHUs JaHHBIX
peaKkIyii ¥ TEHETUYECKOMN
CBSI3M OPTraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHbie 3amaun 1o
YPaBHEHUSAM PEAKIIUU C
y4acTHEM OPraHUYECKUX
BCIIICCTB.

4. JJabopaTtopHas pabota
“IIpeBpaiieHus
OpraHUYECKUX BEIIECTB
Ipy HarpeBaHuu"
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4.3 DK 01. |Unentudukamms UccaenoBars 1.ITpakTuxo-
DK 02. |OopraHMuecKux BEIIECTB, |KaU€CTBEHHbIEC PEAKIIMU |OPUCHTUPOBAHHBIC
OK 04, |VX 3Ha4YeHHE U OpPTaHUYECKHUX 3aJIaHMsI 10 COCTABJICHHUIO
IpUMEHEHUE B OBITOBOM |COEAMHEHUHN OTAETIBHBIX | XHMHUSCKUX PEAKIINM C
Y TIPOU3BOJICTBEHHOM  |KJIACCOB y4acTHEM OPTaHHYECKHIX
JeSTETPHOCTH YETIOBEKA BEIIECTB, B T.4.
UCITIOJIB3yEMBIX IS UX
UACHTU(UKAITIHT B OBITY U
TIPOMBIIIJICHHOCTH.
2.JlabopaTopHas pabora:
“Unentuduxaius
OpraHUYeCKHUX
COCIMHEHHM OTICIbHBIX
KJIacCOB”
5 Pasnen 5. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHYECKHe |(PAKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NpoTeKAHUS CKOPOCTh XUMHYECKUX
XHMHYECKHX PeaKkuuii |PeaKimii
5 DK O01. |CkopocTh XMMHYECKUX |XapaKTepH30BaTh [Tpaktuko-
DK 02. |peakmuii. XUMHUYECKOE |BIUSHUE KOHIICHTPAIIUY |OPUCHTUPOBAHHBIC
paBHOBECHE pearupyronux BEMIECTB | TCOPETUIUCCKUE 3aJaHuUs
U TeMIIEpaTyphl HA Ha aHaMu3 (HaKTOPOB,
CKOPOCTbh XUMUYECKUX |BIUAIONINX HA H3MEHECHUE
peakuun CKOPOCTH XUMHYECKOU
XapakTepu3oBaTh peaxkunu. [IpakTuko-
BIIUSTHUE U3MEHEHUS OpUEHTUPOBAHHBIC
KOHIIEHTpAIUU 3a/laHusl Ha IPUMEHEHUE
BEIIECTB, PEAKIIUU npuHiuna Jle-Illarense
CpeIbl ¥ TEMITepaTyphl |71l HAXOXKIACHUS
Ha CMEIICHHE HaIpaBJICHUS CMEIICHUS
XUMHYECKOTO PaBHOBECHSI XHMHYECKOM
paBHOBECHS pEeaKIMK U aHAJTU3
(GakTOpOB, BIMSIOUIUX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHS
6 Hccnenoarb

Pa3znen 6. PacTtBopbl

HCTHHHBbIE PACTBOPHI €
3a/IaHHBIMU
XapaKTePpUCTHKAMH
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6.1 OK 01. |Ilonsarue o pactBopax |PaznuyaTte uctunuesie |1. 3amaun Ha
DK 02. pacTBOpbI MPUTOTOBJICHUE
pacTBOPOB.
2. Ilpaktuko-
OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/IlaHusl Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbl€ B OBITOBOM
U TIPOM3BOJICTBEHHOM
NeSATEIbHOCTH YeJI0BEeKa
6.2 DK 01. |HccnenoBanme cBoiicTB |MccmenoBath ¢pusuko- |JlaboparopHas pabota
OK 04. |pacTBOpOB xuMuueckue cpoiicta |“TIpuroroBiieHue
VCTUHHBIX PACTBOPOB  |pacTBOPOB”
Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAePKAHUE TPUKJIATHOTO
MO/1YJIA)

7 Paznen 7. OuenuBaTh 3ammTa Keiica (c yueTrom
Xumus B ObITY U MoCJIeACTBHS OBITOBOM |OyayuIel
MPOU3BOJACTBEHHOM U NPOU3BOACTBEHHON |npodeccHoHAIbHOU
HeATeJIbHOCTH AeATeIbHOCTH AeSITeJIbHOCTH)
JeJI0BeKa yeJIoBeKa ¢ MO3UIHil

JKOJIOTMYECKOM
0e30MacHOCTH
DK 01. |Xumus B ObITY H OrneHuBaTh Ketic (¢ yuerom Oyaytieit
DK 02. |[TTpOU3BOJICTBEHHOM MOCJEACTBUS ObITOBOM |MpodhecCHOHATBHOM
DK 04. |A€ATETBHOCTH YE€IIOBEKA | POU3BOJCTBEHHON | IEATEILHOCTH)
DK 07, AESTENbHOCTH HelloBeka Bove.Moxche TEMBI
C IO3ULINI KEMCOB:
[IK 2.2. 3KOJIOTUYECKOU 1. Ilorerienue kMMaTta u
0€30MacHOCTH BBICBOOOKICHUE Ta30BBIX

TUAPATOB CO JIHA OKEaHa.
2. bynyiue marepuas
JUTSl aBUA-, MAIIIUHO- U
IpUOOPOCTPOCHHS.

3. HoBwie MaTepuasl 11
COJIHEUHBIX OaTapet.

4. JlekapcTBa Ha OCHOBE
PaCTUTEITLHBIX
IpernapaToB

33




