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COJEPXAHUE

OBII[ASI XAPAKTEPMICTUKA PABOYE! ITPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JIACLIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE OBLIIEOBPA30OBATEJILHOI JUCLUITIMHbI
YCJIOBUS PEAJIM3ALIUU OBLLIEOBPA30OBATEJILHOM JUCLIUITJINHLI

KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOM
JICLIUTLIMHBI



1. OBIIAS

XAPAKTEPUCTHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

PABOUYEM ITPOI'PAMMBbI

1.1. Mecro o0061eo0pa3oBaTe/ibHOI AUCHMILIMHBI B cTpykTtype OIIOII CIIO -

IIICC3

Oo6meobpazoBarenshas aucuurumaa OJb.10 Xumus sBisercs 00sS3aTeNbHON YaCThIO
00111€00pa30BaTEILHOTO IUKJIA OCHOBHOW MPO(PECCHOHATBHON 00pa30oBaTENbHON MPOrpaMMbl
CIIO — IIICC3 B cootBerctBUu ¢ ®PI'OC CIIO no cneunansHoctu 38.02.03 OmnepanonHas
NEeSITEITbHOCTD B JIOTHCTUKE.

1.2.
AUCHHUILIMHBI

Heap u mniaHupyemblie pe3yJbTaThl

0oCBOeHHsI 00mIeo0pa3oBaTeIbLHOM

1.2.1. leap AUCHUNIMHBI: GOPMUPOBAHUE Y CTYICHTOB IIPEICTABICHUS O XUMUYECKON
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHbI MHpa KaK OCHOBBI IPUHATUS pELICHUN B
JKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOT'O MTOBE/ICHNUS B IPUPOIHOM cpejie.

1.2.2. Ilnanupyemblie pe3yibTaThl 0CBOCHHS AUCUMILINHBI B cooTBeTcTBHU ¢ PI'OC
CIIO u Ha ocaose ®I'OC COO

Ocoboe 3HaueHne AUCcUUIUIMHA UMeeT rpu GpopmupoBanmnu u pazsutuu OK u I1K.

Ko 1 nHaumenoBanue

[limanupyembie pe3ysibTaTbl OCBOCHUS TUCIIUIIIINHBI

(hopMupyeMBbIX obmue JTUCHUILTMHAPHBIE (ITPEIMETHBIC)

KOMIIETCHIIUHI
OK 01. Beibupats | B wactu TpynoBoro - BJIAJIETh CHUCTEMOU
CIOCOOBI  PEIICHHS | BOCIIUTAHUS: XUMUYECKUX  3HAHUHU,  KOTOpas
3a1au - TOTOBHOCTH K TPYAY, BKJIIOYAET: OCHOBOTOJIAraroime
npodecCuOHATIbHON OCO3HAHUE LIEHHOCTH MOHATUA  (XUMHUYECKUM  DJIEMEHT,
JeATETbHOCTH MacTepcTBa, TpYyI0to0ue; aToM,  JJIEKTpOHHas  00O0JIoYKa
MIPUMEHUTETHLHO K | - TOTOBHOCTh K aKTUBHOM atoma, s-, p-, O-3JIeKTpPOHHBIE
pa3IMYHbBIM NEeSITEIbHOCTH TEXHOJIOTHYECKON | OpOUTaI aTOMOB, MOH, MOJEKYIa,
KOHTEKCTam Y COIMAIbHOM HANpPaBJI€HHOCTH, | BAJICHTHOCTb,

CIOCOOHOCTh MHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHLHO
BBITIOJTHSATH TaKykO
JIeTECIIEHOCTE;

- HHTEpEeC K pa3iInyHbIM chepam
npoQeCCHOHAIBLHON
JIeSITCIIbHOCTH,

OBnazieHuEe YHUBEPCAITbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JTOTHYECKHUE
JICHCTBHS:

- CAMOCTOSTCIIEHO
dbopMynupoBaTh u
aKTyaJIu3UpPOBaATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIECTBEHHBIN
MIPU3HAK WJIX OCHOBAHUS TSI
CpaBHEHMSI, KJIacCU(UKALIUHU U
0000111eHM;

- ONPEACIAThH LU
JIeITeIIbHOCTH, 33/1aBaTh

JIEKTPOOTPHULIATENBHOCTb, CTENEHb
OKHCIICHHS, XHMHYECKas  CBS3b,
MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
o0beM, YTJIEPOTHBIHN CKEJIET,
(yHKIIMOHANBHAS TPYMIa, paguKal,
nuzomepus, H30MEpBI,
TOMOJIOTHUECKUH psAl, TOMOJIOTH,
YTJIEBOIOPOIBI, KHCIIOPOJ- "
a3z0Tco/ieprKallre COEJIMHEHUS,
OHMOJIOTHYECKH aKTUBHBIC BEIECTBA
(yrmeBogsl, JKUPBI, OenKn),
MOHOMEp, MOJUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCMHEHUS, KpHUCTaUTHIecKast
penieTka, THUTIBI XUMHUYECKHIX
peakuuin (OKHCTUTENBHO-
BOCCTAHOBUTEIILHBIE, 9K30-U
SHAOTEPMUYECKUE, peakuuu
HMOHHOI'O oOMeHa), pacTBop,
JEKTPOJIUTHI, HERJIEKTPOJIUTHL,
NIEKTPOJIUTUYECKAs  JUCCOIMALNS,
OKHUCJIUTETD, BOCCTaHOBUTEIIb,
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napaMeTpsl U KPUTEPUHU HX
JOCTHKCHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U
MIPOTUBOPEUUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUThH KOPPEKTHUBHI B
JeSITENIbHOCTD, OL[CHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU
MOCIIEACTBHM JIEATEIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIUICHUE TIPH PEIICHUN
YKU3HEHHBIX TIpobiieM

0) 6a30BbIE UCCIIEIOBATEILCKUE
IECUCTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCJIEIOBATEIBCKOM U
MPOEKTHOM ESITEIbHOCTH,
HABBIKAMU pa3perieHUs
npo0Jem;

- BBISIBJISITH IPUYMHHO-
CJICJICTBEHHBIC CBSI3H H
aKTyaJlu3upoBaTh 3a7a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI
JUTSL IOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a]1aBaTh
napaMeTpsl U KPUTEPUHU
peleHus;

- aHAJIM3UPOBATH NIOJTyYCHHBIC B
XOJI€ pelIeHHs 33191
Pe3yIIbTaThl, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MMePEHOCUTH 3HAHUS B
MO3HABATENBHYIO U
MPAKTUYECKYIO 00JIacTH
JKU3ZHEJEATENILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEIMETHBIX
o0Jacrei;

- BBIZIBUTATh HOBBIC UJICH,

HpennaraTL OpI/IFI/IHaJ'II)HBIe
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTD 150.4
HCIIOIL30BaHUSA B

IIO3HABATEIbHON M COLMAIILHOU
MpaKTUKE

CKOPOCTb XMMHYECKOM pEaKIuu,
XUMHUYECKOE PaBHOBECUE), TEOPUU U
3aKOHBI  (TeOpuUs  XUMHYECKOTO
CTPOEHHMSI OPraHMYECKHX BELIECTB
AM. bytneposa, Teopus
ANEKTPOJIUTUYECKON TUCCOLMALNH,
MEPUOTUYECKUI 3aKOH J.N.
MenjeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI  S3BIK  XUMMHH,
(dakTonoruueckue  CBEIACHHUS O
CBOMCTBAax, COCTaBe, IOJYyYECHHUH H
6e30macHomM HCII0JIb30BAaHUU
BOXHEMIINX  HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKON JeSTENIbHOCTH
YEJIOBEKa;

- YMETb BBISIBIIATD
XapaKTepHbIE MPU3HAKU u
B3aMMOCBSI3b HW3YYEHHBIX IOHSATHH,
NPUMEHSATH COOTBETCTBYIOIIHE
HOHSITUS NIPU ONHUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX u
OpraHMYECKHUX  BEIIECTB U  UX
IpEeBpallCHHH; BBISIBIIATD
B3aMMOCBSI3b XUMUYECKHX 3HAHUH C
HNOHATUAMHM U IPEJICTaBICHUAMHU
JIpYTux €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaMMEHOBAHMS
COECTMHEHU N MEXyHapOJIHOI O
cor3a TEOPETUYECKON 51
MPUKJIAJHON XUMUU U TPUBUAIbHbBIE
Ha3BaHMUA  BAKHEHIIMX  BEILECTB
(aTHiIeH,  aleTWIeH,  TJIUIEPHH,
¢deHon, Qopmanbaerun, yKCycHas
KHCIIOTa, TIWLUH, YTrapHbBIA ras,
YIJIEKUCHIBIN ra3, aMMHaK, TamieHas
U3BECTb, HeraieHas U3BECTb,
NUTbEBAss  cola U JIPYIuX),
COCTAaBJISITh bopMyIibI
HEOPraHWYECKUX M OPraHMYECKUX
BEILIECTB, YpPaBHEHUS XHUMHUYECKUX
peakiuii, OOBACHATH HMX CMBICI;
MO/ITBEPK/1aTh XapakTepHbIe
XUMHYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOIIMMH
OKCIIEPUMEHTAMH W 3AIUCSIMHU
YpaBHEHUN XUMUYECKUX PEaKIIHil;

- YMETb yCTaHABJIMBATh
MIPUHAJJIEKHOCTh M3y4YEHHBIX

HCITIOJIB30BaTh
XUMHUYCCKUX




HEOPTaHUYECKUX U OPraHUYECKHUX
BEIIECTB K OIpPEICIIEHHBIM Kilaccam
U rpymnmnam COEIMHEHUI],
XapakTepu3oBaTh HMX COCTaB M
BA)KHEWIIME CBOMCTBA; OIPEAEIATH
BUIBI XUMHAYECKUX cBsi3ei
(xoBaJyIeHTHas, MOHHas,
MeTaJlJIn4yecKasi, BOJOPO/IHAs), THUIIbI
KPHUCTANINYECKUX peLeToK
BELIECTB; KJaccuuuupoBaTh
XUMHUYECKHE PEAKIIUU;

- chopmHpoBaTh
IpeACTaBICHUA: 0 XMMHUYECKOH
COCTABJISIFOLIEN
€CTECTBEHHOHAY4YHOM KapTHUHBI
MHpa, PO XHMHUU B TIO3HAHUH
SIBJICHUN HIPUPO/IBI, B
(GOpMHUpPOBAaHMM  MBIIUICHUS |
KYJbTYpPbI JIMYHOCTH, ee
(GyHKIMOHATHLHON IpPaMOTHOCTH,
HEo0Xo1uMon Ui peLeHus
PaKTUIECKUX 3a1a4 u
9KOJIOTUYECKU 000CHOBAHHOTO
OTHOIICHHUSI K CBOEMY 3/IOPOBBIO H
HIpUPOIHOIL cpene;

- YMETh TIPOBOJHUTH PACUYETHI
N0 XHUMHYECKUM QopMmylraM H
YPaBHEHHUSIM XHMHYECKHX PEAKIUH C
UCIIOJIb30BaHUEM buznyeckux
BEJIMYMH, XapaKTepU3YIOIINX
BEIleCTBA  C KOJINYECTBEHHOMN
CTOPOHBI: MaccChl, o0beMa
(HOpManbHbIE  YCIIOBHs)  Ta3oB,
KOJIMYeCTBa BELIECTBA,
UCIIOJIb30BaTh CHCTEMHbIE
XUMHAYECKHE 3HAHWS JUIS TPHHATHUSL
pereHuit B KOHKPETHBIX
KU3HCHHBIX CHUTYAIUsIX, CBS3aHHBIX
C BEIIECTBAMU M UX NPHUMEHEHUEM

OK 02. Ucnons3oBaTh

COBpPEMEHHBIE
cpeacTBa TIOWCKa,
aHanm3a "
WUHTEPIpETauN
uHpopMaun u
MH(pOpPMallMOHHbIE
TEXHOJIOTUHI ISt
BBIIOJIHEHUS  3aJa4
npoecCHOHATBLHOM
JeSITeIbHOCTH

B o6actu ieHHOCTH Hay9HOTO
NIO3HAHMS:

- copMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U
0O0I11eCTBEHHOM NMPaKTHKH,
OCHOBaHHOTO Ha JTMaJIore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHUE SI3HIKOBOM

- YMCTH IUIAaHUPOBATh U BBINMOJIHATH

XUMUYECKUN JKCIIEPUMEHT
(npeBpateHus OpraHNYECKHUX
BEILIECTB pu HarpeBaHuU,

MOJTyYeHHE STUJICHA W U3yYCHHE eTO
CBOWCTB, KQUECTBEHHBIE PEAKIIUU Ha
IBJCTU/IBI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKoB NpHU
HarpeBaHWM, [BETHBIE  pPEaKIUU
0EIIKOB; POBOJIUTH peaxkuuu
MOHHOTO OOMEHa, OTIPENIENATh CPeILy
BOJIHBIX PacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cyibdar-, KapOoHaT- U
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Y YATATEIbCKOW KYJIBTYpPhI KaK
CpEACTBA B3aUMOJECHCTBUS
MEXTy JTIFOJIbMU M TTO3HAHUS
MUDA;

- OCO3HAHKE [IEHHOCTH HAYYHOM
JESITEIIbHOCTH, TOTOBHOCTh
OCYILECTBIISATH MPOCKTHYIO U
UCCIIEIOBATEIbCKYIO
JESITeTbHOCTh MHIMBH Y aTbHO
B TpyIIIC;

ORajicHre YHUBEPCATbHBIMH
y4eOHBIMU MTO3HABATEIIHBHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BJIQJICTh HABBIKAMH MTOJTyYCHHS
uH(pOpPMAaIIUU U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYIIECTBIISATH TIOUCK, aHAITH3,
CHUCTEMaTH3AIIHIO U
HWHTEPIPETAINIO HHPOPMAIHH
pa3InYHBIX BUAOB U hopM
MIPEICTABJICHHUS,

- CO3/1aBaTh TEKCTHI B
pa3IM4YHbIX (hopMaTax ¢ y4eToM
Ha3HaueHUS UH(GOpMAIMU U
1LIEJIEBON ayTUTOPUH, BBIOMpas
ONTUMAaNBHYIO popmy
MIPEJICTABJICHHUS 1
BU3YaIH3aIiy;

- OIICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTh UH(OpMALINH, ee
COOTBETCTBUE MPABOBLIM H
MOpaTbHO-ITHUYECKUM HOpMaM;
- ACIIOJIB30BaTh CPEJICTBA
WH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B pEIIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTaHU3AIMOHHBIX 33]1a4 C
coluoieHreM TpeOoBaHuU
SPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHutsl, MPaBOBBIX
U OTUYECKUX HOPM, HOPM
MH(OPMaLOHHON
0€30I1aCHOCTH;

- BJIAJICTh
pacmo3HaBaHHS U
nHpopmanuu,
UH(POPMALIMOHHOM
0€30MacCHOCTH JTUYHOCTH

HaBBbIKaMH
3alllUThI

XJIOPUI-aHUOHBI,
aMMOHHUS; pemarb
SKCHEpUUEHTANbHbIE  3a7auyd 10
temaMm "Mertamibl" u "Hemetansl")
B COOTBETCTBUM C  IIPaBUIAMHU
TEXHUKH 0€30MacHOCTH pu
oOpalleHUH C  BeUleCTBaMU U
nabopaTopHbIe 000pyZI0BaHUEM;
IpEeACTaBIATh pe3yJbTaThl
XMMHUYECKOTO  JKCIEpUMEHTa B
¢bopme 3aMucu ypaBHEHUH
COOTBETCTBYIOIIIMX  pEaKUUd U
(opMyIMpOBaTh BBIBOJbI HA OCHOBE
3TUX PE3YyJbTATOB;

Ha KaTHuOH

- YMETh aHAJIM3UPOBATh
XUMHUYECKYIO nH(OPMALIHIO,
HIOJTy4aeM YO u3 pa3HbIX
HMCTOYHUKOB  (CPEICTB  MacCOBOM
uHpopmanuu, cerb HHTEepHET W
Apyrue);

- BJIAJICTh OCHOBHBINH
UETOaMd  HAyYHOTO  IO3HAHUS
BCIIECTB W XUMHUYCCKUX SIBIICHUM
(Habmonienmue, U3MepeHue,

IKCHEPUMEHT, MOJICIIUPOBAHHKE);

- YMETh TPOBOJUTH PACUECTHI
Mo XUMHYEeCKHM (Qopmynam
YPaBHEHUSIM XUMUYICCKUX PEAKIUH C
UCTIONb30BaHUEM buznuecKux
BEJIMYMH, XapaKTePU3YIOIIHX
BEIIECTBA  C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, o0bema
(HOpMmanbHBIE  yCTIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA,;
UCTIONb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHUS JJIS MPUHSATHS
pelieHui B KOHKPETHBIX
JKU3HECHHBIX CHUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMU U X MIPUMEHEHHUEM.
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OK 04. D¢¢exTuBHO | - TOTOBHOCTH K CAMOPa3BUTHIO, | - YMETb IUIAHUpOBaTh U
B3aMMO/ICHICTBOBATh U | CAMOCTOSITEIbHOCTH H BBINOJIHATH XUMHAYECKUN
paboTtath B | CAaMOOIIPEIENICHUIO; 9KCHEPUMEHT (mpeBparueHus
KOJJIEKTHBE U | -OBJIaJICHUE HAaBBIKAMHU Y4eOHO- | OpraHMYECKUX BEIIIECTB npu
KOMaH/J1e UCCJIEI0BATEIbCKON, IPOEKTHOM | HarpeBaHUM, MOJIyY€HHE 3TUJICHA U
U COLIMAJIBHOU JI€ATEIbHOCTH; HU3y4YECHUE ero CBONCTB,
OBnajgeHue yHuBepcaabHbBIMU Ka4eCTBEHHbIE peaxkiuu Ha
KOMMYHHUKATHBHBIMH albJIErU/bl, Kpaxmall, YKCYCHYIO
JeHCTBUAMMU: KUCIIOTY; JeHaTypauusi OelKoB IpH
0) coBMeCTHas JESATEIbHOCTD: HarpeBaHUHU, LIBETHBIE  PEAKLUU
- IOHUMATb U UCIIOJIb30BaTh 0EJIKOB; IPOBOJIUTH peaxkuuu
[IPEUMYIIECTBa KOMAaHAHON U HMOHHOTO OOMEHa, OTPENENATh CpeLy
VH/IMBUYaJIbHOU PaboTHI; BOJIHBIX PACTBOPOB, KaueCTBEHHBIE
- IPUHUMATH LIEJIM COBMECTHOH | peakiuu Ha cynbdaT-, KapOoHaT- U
JeSITebHOCTH, OPraHU30BbIBATh | XJIOPHI-aHUOHBI, Ha KaTHOH
¥ KOOPJIUHHUPOBATH JICHCTBHS 110 | aMMOHHS,; pemarhb
ee JIOCTH)KEHUIO: COCTABIIATh SKCHEpUMEHTAJbHbIE  3aJa4d 10
IJIaH JEUCTBUM, PACIIPEICTATh temam "Mertamnel" u "Hemeraminr")
POJIM C Yy4ETOM MHEHUI B COOTBETCTBUM C  IIPaBUIAMHU
YYaCTHHUKOB OOCYKIIaTh TEXHUKHU 0e30MmacHOCTH npu
pe3ysbTaThl COBMECTHOM oOpalleHHud C  BellecTBaMH U
paboThI; 1a00paTOPHBIM 000pyIOBaHUEM;
- KOOPAUHUPOBATH U BBINOJIHATh | MPEICTABIIATh pe3yJbTaThl
paboTy B yCIOBUSIX PEAIIBHOTO, | XUMUYECKOTO  JKCIEpUMEHTa B
BUPTYaJIbHOTO U ¢bopme 3arncu ypaBHEHUH
KOMOMHHPOBAHHOTO COOTBETCTBYIOIIMX  PEAaKIUHd |
B3aUMO/ICICTBHUS; (opMyIMpOBaTh BHIBOJBI HA OCHOBE
- OCYUIECTBJIATh TO3UTHUBHOE 3TUX PE3yJbTaTOB
CTPaTErn4ecKoe MOBEJECHUE B
Pa3INYHBIX CUTYAIHSX,
HPOSIBIIATH TBOPUECTBO U
BOOOpaxkeHue, ObITh
MHUIIMATUBHBIM
OBnazneHne yHUBEpPCAIbHBIMU
PEryJISTUBHBIMH JEHCTBUAMMU:
T) IPUHATHE ce0sl U IPYTUX
JIIOJICH:
- IPUHAMATh MOTHBHI H
apryMeHTHI IpYTUX JIIOJeH MpH
aHaJIU3€e pe3ysIbTaToOB
NeSITeTbHOCTH;
- IPU3HABaTh CBOE MIPaBO U
NpaBo JIPYTUX JOAEH Ha
OIINOKH,
- pa3BuUBaThb  CIIOCOOHOCTH
MOHMMAaTh MHpP C  TIO3HIUHU
JPYroro 4ejoBeKa
OK 07. B o6mactu skosmoruueckoro - chopmMupoBaTth
CopneiicTBOBaTh BOCIIUTaHUS: MIPEICTABICHUS: 0 XMMHUYECKOMH
COXPaHEHHIO - ¢(OpMHUPOBAHHOCTH COCTaBJIAIOLIEH
OKPY’KaIOILEH Cpelibl, | HIKOJIOTUYECKON KYJIbTYpHI, €CTECTBEHHOHAY4YHOU KapTUHBI
pecypcocOepeKeHNI0, | TOHMMaHUE BIUSHUS MHUpPa, pPOJIM XMMHUU B TIO3HAHUU




NPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
HPUHIUIIBL
OEepEKITUBOTO
IIPOM3BOJICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYyalUAX

COLIMAIbHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLIMATBHOMN
Cpezbl, 0CO3HAHUE TII00aTHHOTO
Xapakrepa 3K0JIOIrMYEeCKUX
npo0Jem;

- INTAHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpY’KaroIlleH cpeie Ha OCHOBE
3HaHMA LEJNeW YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HETPUATHE ICHCTBUM,
MIPUHOCSIINX BpeL
OKpYXaIOILEH Cpee;

- YMEHHUE [IPOTHO3UPOBATH
HeOJIaronpusITHbIE
9KOJIOTUYECKUE MOCIEACTBUS
MPEAIPUHUMAEMBIX JICHCTBHI,
MpeA0TBpaliaTh Ux;

- pacLIMpEHME OIbITA
JIEATEIbHOCTH 3KOJIOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEN0BATENBCKON, MPOEKTHON
U COLIMAIBHON J€ATEIbHOCTH

SIBJICHUH [IPUPOABL, B
(GbOpMHUpPOBAaHUM  MBIIUICHUS |
KYJbTYPbI JMYHOCTH, ee
(GyHKIMOHATBHON IPaMOTHOCTH,
HEo0XouMon Ui peLeHus
MIPaKTUYECKUX 3a1a4 u
9KOJIOTUYECKU 000CHOBAHHOTO

OTHOILLIEHUS K CBOEMY 3J0POBBIO H
IIPUPOJIHOM cpene;

- yMeThb coONIoAaTh IpaBUiIa
9KOJIOTMYECKH 11eJ1ec000pa3HOro
MOBECHU B OBITY U TPYIOBOU
JEATEIIBHOCTH B LEJSIX COXPaHEHUS
CBOErO 3J0pOBbI M OKPYKAIOIIEH

OPUPOJHOM  Cpelbl;  Y4YUTHIBATH
OINIaCHOCTHb BO3JICHCTBUS HA >KUBEIC
OpraHU3Mbl OIpeICICHHBIX
BCIICCTB, IIOHHUMast CMBICJI
ToKa3aTeiIst npeaeabHON

I[OHYCTI/IMOI;'I KOHICHTpaluu

I1K 4.3. CocTaBasTh
pOrpaMMy U
OCYIIECTBIISTh
MOHHUTOPHHT
nokasarenei paboTsbl
Ha YPOBHE
Mo/Ipa3iesIeHUs
(ygacTtka)
JIOTUCTUYECKOMN
CHCTEMBI

MOMCK U aHaIN3 MHPOpMAIUH U3
pa3IMYHBIX UCTOYHUKOB
(Hay4Has U yyeOHO-Hay4YHas
JUTEpaTypa, CpeACcTBa MacCOBOU
uH(popmanuu, cetb uTepHeT u

ApyrHe)

c(hOpMUPOBAHHOCTH YMEHUM
OCYILECTBIISATh KOHTPOJIbHbIE
MCPONPUATHA HA PA3JIMYHBIX
CTaausIX y4yeOHOro mporecca;
UHTEPIPETUPOBATH PE3YIbTATHI
KOHTPOJIbHBIX MEPONPHUATHIA;
paspabarbIBaTh MEPOTIPUATHUS 11O
pe3ysbTaTaM aHaJIM3a BbIMOJIHEHUS
TUTAaHOB




2. CTPYKTYPA n COJEPKAHUE OBIIIEOBPA3OBATEJIbHON
JUCIHUIIVIMHBI

2.1. O6beM TUCHUILINHBI U BU/IbI y4eOHOH padoThI

Buy yue6Hoit paboThl KoaunuectBo yacos
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 72
1. OCHOBHOE Cojiep)KaHue 64
YPOK 30
CEMHUHAp
JICKIIHS
MIPaKTUYECKOEC 3aHATHE 34
KOHCYJIbTAIIHs

2. ITpoheccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHIEC 6
YPOK 2
CEeMUHap
JICKITHS
IIPAKTHYECKOE 3aHATHE 4
KOHCYJIbTAIIHSI

3. I[Ipomexyrounas arTecTanys 2

! [Tpomexxyrounas arrectamus B hopme auddepeHIInpoBaHHOTO 3a4eTa
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2.2. TemaTH4YecKHH NJIAH U COJep:KaHUE JUCIIUINJIMHBI

HaumeHoBaHue Conep:xkanue y4eOHOro Marepuasa u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4a0IIMXCS Oo0bem Koans! IIK, OK
pa3aenoB U TeM 4acoB u JIP,
¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
Pa3nes 1. OCHOBBI CTpPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHOeE coaepxxkaHue Yy4eOHOIr0 MaTepHuaJia 4
Crpoenne atomos Vpok 1. CoBpeMeHHas MOeNnb CTpoeHns aroMa. CHUMBOIMYECKUN S3bIK XUMHUH. XUMHYECKHI DIIEMEHT. 2 OK 01
XUMHHUCCKUX DieKTpoHHas KoH(HUrypauus atoma. Kimaccupukamys XUMHUYECKHX JJIEMEHTOB (S-, p-, O-31eMeHTSI).
SJICMCHTOB 1 BaseHTHble  3J€KTPOHBL.  BaleHTHOCTb.  DIEKTPOHHAs  NPUPOJA  XMMHMYECKOH  CBS3U.
fipupoaa DIEKTPOOTPULIATENBHOCTh.  BHIBI  XMMHMYECKOM CBS3M (KOBAJIEHTHAS, MOHHAS, METaUIMIECKas,
XUMHIICCKON BOJIOPOJIHAS) M CIOCOOBI €€ 00pa3OBAHMUS
CBA3N II3 Ne 1. Pemnrenne 3amanuii Ha MCIOIB30BaHHE XUMHUYECKON CHMBOJIMKU Y HA3BaHUN COEIMHEHHH IIO 2
HOMEHKJIATYpE MEXKIYHAPOJHOTO COI03a TEOPETHYECKONM M TMPUKIAJIHOW XUMUU U TPUBHAIBHBIX
Ha3BaHWM JUISI COCTABIIEHUS XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCAMHEHHH (OKCHAOB, CYIb(PUAOB,
THAPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COCTUHEHUHN OTIENbHBIX KIIACCOB.
[TpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBSI3M MEX]Y CTPOCHHEM aTOMOB XMMHUYECKHX JJIEMEHTOB M
MEPUOIMYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCAMHEHUH B COOTBETCTBUH C
nojoxxenueM lleprnonnyeckoi CucTemsl
Tema 1.2. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 2 OK 01
[Tepuoanueckuit I13 Ne 2. [lepumonnueckas cuctema xumuueckux sneMeHToB [[.UM. MenaeneeBa. dusnueckuili cmbica 2 OK 02
3aKOH U Ta0auIa [lepuognueckoro 3akona J[.MI. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMHUYECKUX
J.M. Menneneesa AJIEMEHTOB, O0pa3yeMbIX HMH TMPOCTBIX U CIOXXHBIX BEIIECTB B COOTBETCTBUU C TOJOKEHUEM
XUMHUecKoro sjiemeHta B Ilepuoaunueckoit cucreme. MHpoOBO33peHUECKOE M HaydHOE 3HAuY€HUE
Ilepuognueckoro 3akona JI.M. MenneneeBa. Ilpornoszsr J[.M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. PeleHne mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHWi  Ha
XapaKTepu3aluio XUMHYECKUX JJIEMEHTOB «MeTamnueckue / HEMETaJUTMUYeCKHe CBOWMCTBA,
AIEKTPOOTPHUIATEIFHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C HMX DJIEKTPOHHBIM CTPOEHUEM H
MOJIOKEHUEM B MEPUOANUECKON cucTeMe XxuMuueckux anemeHToB J.1. Menaeneesa
Paspnen 2. Xumuueckue peakuumn 10
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Tema 2.1. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 4 OK 01
Tuner xumuyeckux | Ypok 2. Knaccudukamus u TUIBI XMMHUYECKUX pEAKIUH C y4acTHEM HEOPraHHYECKHUX BELIECTB. 2
peakuuit CocraBieHue ypaBHEHUI peaklUi COETUHEHHUS, Pa3lOoKEHUs, 3aMelleHusi, oOMeHa, B T.4. peakUui

TOPEHUs, OKHUCJIEHUS- BOCCTAHOBJICHUS. YPAaBHEHUsI OKHCIIEHUSA-BOCCTAHOBJIEHUS. CTENEHb OKHUCICHMSL.

Oxucnurtens u BoccTaHOBUTeNb. COCTaBIEHHE M YpaBHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX

peaKiuii METOA0M 3JIEKTPOHHOT0 OaaHca. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B IPUPOAE,

[Tpon3BoICTBEHHBIX MpOIECcCaX U )KU3HECSITEIbHOCTH OPraHU3MOB

I13 Ne 3. KonuuecTBeHHbIE OTHOLIEHUS B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBl B XUMHH U 2

pacueTsl 0 ypaBHEHUSIM XUMHUYECKHX peakuuidl. Mosb Kak eIMHUIIAa KOJIMYecTBa BellecTBa. MosspHas

Macca. 3aKOHbl COXpaHEHUS Maccbl M S3HEpruu. 3akoH ABoraapo. MoisipHblii 00BEM Ta30B.

OTtHocuTeNbHAS TNIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIHN ¢ UCIOIb30BAaHUEM

Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHoBHOe coep:xkaHue Y4eOHOIr0 MaTepHaJia 6 OK 01
DNeKTPOINTHYECKas VYpok 3. Teopust >1€KTPOTUTHUECKON IuccOUMALMU. VIOHBI. DIEKTPONUTHI, HEAIEKTPOIUTHL. Peakuuun 2 OK 04
Aucconmanus u noHHOro oOmeHa. CocTaBieHHE peakiiii HOHHOrO OOMEHAa IyTeM COCTABJIICHHS WX MOJHBIX M
MOHHBI 0OMCH COKpAIIICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIC peakIMH. 3aJaHusl Ha COCTABJICHUE HMOHHBIX

peakimit

I13 Ne 4. Tunbl xumuyeckux peakuuid. MccienoBanue TunoB (IO COCTaBy M KOJIMYECTBY MCXOJTHBIX U 2

00pa3yIoIMXCsl BEIECTB) U MPU3HAKOB XUMUYECKUX peakuuil. [IpoBeneHre peakiuii HOHHOro oOMeHa,

oIpezieJIeHUe cpeibl BOJHBIX PacTBOPOB. 3a/laHusl HA COCTaBJICHNE HOHHBIX PeaKuil

I13 Ne 5. Ctpoenue BemiecTBa 1 XMMHUYECKUE PEAKIUU. 2
Pa3nes 3. CTtpoeHue u cBOlicTBAa HEOPraHUYeCKUX BellecTB 16
Tema 3.1. OcHoBHoOe coJep:kaHue Y4eOHOr0o MaTepuasa 4 OK 01
Knaccuduranns, VYpok 4. Ilpenmer Heopranumueckoi xumuu. Kiaccupukaims HeopraHudeckux BemiecTB. [IpocTeie u OK 02
HOMEHIIaTypa 1 clIo)kHbIe BemiecTBa. OCHOBHBIE KJIacChl CIOKHBIX BEIIECTB (OKCHJIbL, TUIAPOKCHJIbI, KUCIIOTHI, COJIH).
cTpoetine B3anMoCBs3p HEOpPraHMYECKUX BEIIECTB. ATperaTHbIE COCTOSHHUS BellecTBa. Kpucramiuueckue u
HEOPTaHHHCCKHX amMop(pHBIE BeIIECTBA. THUMbl KPUCTAUIMYECKUX pEIIETOK (aTOMHas, MOJIEKYJspHas, WOHHA,
pettects MeTajuinyeckasi). 3aBUCUMOCTh (PM3MYECKHX CBOMCTB BELIECTBA OT THUIA KPHUCTAIUIMUECKOW PELIETKH.

3aBUCUMOCTb XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHJA XMMUYECKOH CBS3M U TUIA KPUCTAIUIMUECKON

pemetku. [IprunHbl MHOrO0Opasust BENIECTB

I13 Ne 6. HomeHnkiiaTypa HEOpraHMYECKHX BEIIECTB: Ha3BAaHUE BEIIECTBA MCXOAS U3 UX XUMHUUYECKOU 2

(opMyJIBI MIIM COCTaBIIEHUE XUMHUECKON (hOPMYJIIbI UCXO/I U3 HA3BaHUS BEILIECTBA 10 MEXTYHAPOTHOU
(MIOITAK) win TpuBHanbHOM HOMEHKIaType. PemieHne mpakTHUeCKMX 3aJaHMi Mo KiacCU(UKALUU,
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HOMEHKJIAType U XUMHUYECKUM (OopMyJiaM HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIaccoB (yrapHblii ras,
YIIEKHUCIIBIN a3, aMMHAaK, ranieHasi U3BeCTh, HeralleHas U3BeCTh, MUThEBAs COAa U APYrUX): HA3bIBAThH
U COCTaBJIATH GOPMYJIIBI XUMHUUECKHUX BEUIECTB, OMPEENIATh PUHAJIEKHOCTD K KJIaccy.

Hcrounnku xumuyeckoil nHpopmanuu (CpeAcTB MaccoBOM MHGpOpMAIUK, ceTh VHTEPHET U NpyrHe).
ITounck napopmanuu o Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

Tema 3.2. OcHoBHoOe coJepkaHHe Y4eOHOT0 MaTepuaJia 8 OK 01
Dusnko- VYpok 5. Meramnsl. O0mue Qu3nyeckne ¥ XUMHUYECKHE CBOicTBa MeTauioB. CrocoObl MONTydeHHsI. 2 OK 02
XHMHTCCKHC 3HaueHHEe METAJJIOB M HEMETAJUIOB B MPUPOJIC M KU3HEICATEIHHOCTH YeJIOBEKa U opranu3MoB. Kopposus
CBOHCTBA METAJUIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIlIUTHI METAJIIIOB OT KOPPO3UHU
HCOPraHMICCKUX VYpok 6. Hemerayuipl. OOmue (pu3nvecKkue M XMMHUYECKHE CBOMCTBA HEMETAIUIOB. THWITMYHBIE CBOMCTBA 2
BellecTs HemetayuioB [V- VII rpymmn. Knaccudukanus 1 HOMEHKIaTypa COSAMHEHUH HeMeTauioB. KpyroBopoTsl

OMOTeHHBIX JIEMEHTOB B IPHPOJIE

VYpok 7. XuMuueckrue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB (OKCHI0B, T'MAPOKCHJIOB,

KUCIJIOT, COJed M Jip.). 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB IPOCTBIX BELIECTB, BOJOPOIHBIX 2

COEZIMHEHUI, BBICIINX OKCHJIOB U THIPOKCHJIOB

II3 Ne 7. CocraBneHue YpaBHEHMM XHMHUYECKUX PEAKIMM C Yy4aCTHEM IPOCTBIX M CJIOXKHBIX

HEOpPraHMYECKHUX BELIECTB: METAJUIOB U HEMETAUIOB; OKCUJIOB METAJUIOB, HEMETAIJIOB U aM(pOTEPHBIX 2

3JIEMEHTOB; HEOPraHUYECKUX KHCIOT, OCHOBAHUN M aM(pOTEpPHBIX THJIPOKCUIOB; HEOPraHUYECKUX

CoJiell, XapaKTepU3yIOIIMX HX CBOIcTBa. PelieHne NpakTHUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX

3aJJaHMI Ha CBOMCTBA, COCTaB, MOJIy4yeHHE M OE€30MaCHOE MCMOIb30BAHME BAKHEHIINX HEOPTaHUUECKUX

BELIECTB B OBITY M MPAKTUYECKON EATEIHHOCTH YEJIOBEKa
Tema 3.3. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 4 OK 01
Wnentuduxarms I13 Ne 8. Pemienue skciepuMEHTANIbHBIX 33/1a4 IO XUMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIIOB, 11O OK 02
HEOPraHUYECKUX PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCTMHEHUN METAIJIOB U HEMETAILIOB. 2 OK 04
BELIECCTB WnenTudukaiys HeOpraHn4ecKrux BELIECTB C UCIOIb30BaHUEM MX (PU3UKO-XUMHUECKUX CBOWCTB,

XapaKTEepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cyibgar-, KapOoHAT- U XJOpPHU-

AHUOHBI HA KATHOH aMMOHMUSI.

I13 No 9. CoiicTBa HEOPraHUYECKUX BEIIECTB 2
Pa3nea 4. CtpoeHnne M CBOICTBA OPraHMYeCKUX BeLeCTB 24
Tema 4.1. OcHoBHoOe cogepkaHHe Y4eOHOro MaTepuaJa 4 OK 01
Knaccudpukanus, VYpok 8. IlosBneHne U pa3BUTHE OPraHMYECKONM XUMHMM Kak Hayku. [IpenMer opraHM4ecKod XUMHH. 2
CTPOCHHUE U MecTo 1 3HaYeHHE OpPraHU4eCKOM XUMHH B CUCTEME €CTECTBEHHBIX HayK.
HOMCHKJIaTypa XHUMHUUYECKOE CTPOCHUE KaK IOPSANOK COEAVHEHMs aTOMOB B MOJIEKYJIE COIVIACHO WMX BAJICHTHOCTH.
OpPraHn4CCKUX OCHOBHBIE TOJIOKEHUS] TEOPUH XMMHUYECKOIO CTPOEHMsI opraHuyeckux coenuHeHuii A.M. Byrtieposa.
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BEIIECTB

VYriepoaHblid CKEJIET OpPraHUYeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOWMCTB BEHIECTB OT XHUMHUYECKOTO
CTpoeHus MoseKy. M3omMepus U n30MepBhl.

[Tonsarue o ¢pyHkiuoHansHOM rpymmne. Panukan. [IpuHnumne! knaccudukanuy opraHu4ecKux COeIMHEHHM.
MexayHapoaHas HOMEHKJIaTypa U NPUHIMITBI HOMEHKIIATYphl OpraHnueckux coenuHenuil. [lonstue o6
a30TCoJIepKaIlIUX COSIUHEHHX, OMOJIOTHYEeCKH aKTUBHBIX BelllecTBax (yrieBojax, xupax, 0eiaKax u ap.),
BBICOKOMOJICKYJISIPHBIX COEIMHEHUSX (MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO)

I13 Ne 10. HomeHkiarypa OpraHMYeCKHMX COCAMHEHUN OTIEIBHBIX KJIACCOB (HACHIIIECHHEIE,
HEHACBHIIICHHBIC U APOMATUYECKUE YTIIEBOJOPOIbI, CIIUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI, KAPOOHOBBIC
KUCJIOTHI U Jip.) COCTaBJICHHE TTOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPTaHMYECKUX BEIIECTB
OTJIETIbHBIX KJIACCOB, MCHOJb3yd WX Ha3BaHUS IO CHUCTEMATHMUYECKOM W TPUBHAIBHOW HOMEHKJIATYpE
(3TureH, aleTWIeH, TIuIepuH, ¢GeHon, QopMalbIerul, yKCycHas KHUCJIOTa, TiaunuH). Pacyersl
npocTenmiel (opMyiTbl OPraHUIECKOW MOJIEKYJIIBI, ICXO/ISl M3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOE CoOACPKAHUC yqeﬁuoro MaTepuaJia
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VYpok 9. OU3MKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUI OTIENBHBIX KIIAacCOB (0OCOOCHHOCTH
KJIacCU(UKAUN U HOMEHKIIATyphl BHYTPH KJIacca; TOMOJIOTHYECKUN psia U o0mast (opmyria; H30Mepus;
(bu3nuecKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CLIOCOOBI IOTyYEHU ):

-[IpeJIeJIbHBIE YIJIEBOJOPOAbl (aJKaHbl M IUKJIOAJKaHbl). ['OopeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHHMKOB TEIUIa B MPOMBIIUICHHOCTH U ObITy. CBOMCTBa MPUPOAHBIX YITIEBOAOPOJIOB, HAXOXKICHHE B
IIPUPOJIE ¥ IPUMEHEHUE AJIKAHOB;

-Henpe/ieNnbHble (IKEHBI, ATKUHBI U aJKaJUeHbl) 1 apOMaTHUECKHe YIrieBOJOpobl. ['opeHue arnernineHa
KAaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKHU U PE3KH METAJIIOB

VYpok 10. PuzNKo-XMMHUYECKUE CBOWCTBA OPTraHUYECKUX COEANHEHUH OTAENbHBIX KJIAaCCOB (0COOEHHOCTH
KJ1accu(UKalMu 1 HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTMUYECKUI psia U olmmias ¢hopMyia; U30Mepus;
¢du3nyueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CLIOCOOBI MOTyYEeHHU ):

- KUCIIOPOJICOIeprKalllie COeTUHEHNs (CIUPTHL U (PeHOJIbI, KapOOHOBBIE KUCIIOTHI U 3(UPHI, allbAETUABI U
KETOHBI, JKUpbI, yrieBoabl). IIpakTuueckoe NpUMEHEHHE ATUJICHITIMKONS, TIJHLepuHa, (eHona.
[Ipumenenne Qopmanbaernna, areraabieruaa, YKCYCHOM KHCIOTBHL. Mpblla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoloI1e CBOICTBA MblIa

VYpok 11. ®u3MKO-XUMHUYECKHE CBOWCTBA OPTAaHUYECKUX COCTUHEHUIN OTAEIBHBIX KJIacCOB (OCOOCHHOCTH
KJIacCU(UKAUN 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUN psia U obmast popmyra; uzoMepus;
(buznyeckne CBOMCTBA; XUMHUECKHE CBOICTBA; CIIOCOOBI OTYUYEHHUs):

- a30TCOJIeprKalllie COeTUHEHUs (aMUHBI M1 aMHUHOKHCIIOTHI, O€JIKH). BBICOKOMOIEKYISIpHBIE COeTMHEHUS
(cuHTeTHYEeCKHE U OMOJOTHYECKU-aKTUBHbIE). MoHOMEp, monnMep, CTpyKTypHoe 3BeHo. [lonumepuzanus
STUJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €TI0 MCIIOJIb30BaHUS.

['eHeTnueckas cBsI3b MEXKAY KJIacCaMH OpraHUYeCKUX COSAMHEHUI

OK 01
OK 02
OK 04
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I13 Ne 11. CBolicTBa OpraHUYECKUX COCTUHEHUN OTIEIBHBIX KJIACCOB (TpUBHAIBHAS M MEXIyHApPOHAS
HOMEHKJIATYpa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOJIYYEHHUs): MpeeibHble (AIKaHbl U IUKJIOATKAHBI),
HemnpeenbHbIe (aJKEHbI, AIKUHBI U allKaJueHbl) 1 apOMaTUUYECKHE YTIIEBOAOPOIbI, CIIUPTHI U (PEHOJIBI,
Kap6OHOBbIe KHCJIOTBI )41 3(prBI, AJIbACTUIbI u KCTOHBI, AMUHBI u AMHWHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHHI XHMHUYECKUX peaklUui ¢
Y4aCTUEM OPraHMYCCKUX BCHICCTB HA OCHOBAHUU UX COCTAaBa U CTPOCHHUA

I13 Ne 12. CocraBineHue cxeMm peakiuii (B TOM YHCIE IO MPEI0KEHHBIM IIEMOYKaM IpEeBpaIieHui),
XapaKTePU3YIOMINX XUMHUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHHH OTACITBHBIX KJIACCOB, CIIOCOOBI
UX MOJY4YCHUS U Ha3BaHHUE OPraHUYECKUX COSAMHEHUN MO TPUBUAIIBHOM WU

MEXIYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIATYPE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl HA CBONCTBA OpPraHUYECKHX
COCJIMHEHUI OTJEIBHBIX KJIACCOB

I13 Ne 13. IlpeBpaiieHusi OpraHMYECKUX BEIIECTB NpU HarpeBaHuu. [lomydyeHue sTuiaeHa U U3ydeHUe
€ro CBOMCTB. MojenupoBaHUE MOJIEKYJI M XUMHUYECKUX IPEBpAIICHUI Ha MpUMEpEe dTaHa, HTUIICHA,
aneTuiIeHa u Jip.

Tema 4.3.
Nnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITENbHOCTH
yeJIoBeEKa

OcHoBHOE COACPKAHUC yqeﬁuoro MaTepuaJia

VYpok 12. buooprannueckue coeauHenus. Ilpumenenue u 6uonoruyeckas poisib yriieBogoB. OkuciIeHne
YIJIEBOJOB - HMCTOYHUK SHEPrUM JKUBBIX OpraHu3moB. OO0jacTh TNPUMEHEHUS AMHHOKHUCIOT.
[IpeBparienus 6en1KoB MUK B opraHu3me. buonornueckue GpyHkiym 6enkoB. buonornyeckue ¢pyHKIUN
XKHUPOB. POk OpraHnueckoil XMMHUY B pelIeHUH MpooIieM MUIIEBON 0€30MaCHOCTH

VYpok 13. Ponb opranudeckoil XUMHUM B PEIIEHUH MPoOIeM 3HepreTHueckoi 6e30MacHOCTH, B Pa3BUTUH
MEIULMHBI, CO3JaHUM HOBBIX MAaTEpUaoB, HOBBIX MCTOYHHUKOB 3HEPruU (AIbTEPHATUBHBIE MCTOUYHUKU
sHeprun). OnacHOCTh BO3AEHCTBUS HA )KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
(YyrneBoaopo/ibl, CIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE TPOU3BOIHBIE, AJIbIAECTUABI U P.), CMBICI
IIOKa3aTesIs IPENENbHO TOMYCTUMOM KOHIIEHTpalluu

I13 Ne 14. UnenTudukanys opraHM4eCKUX COSIUHEHUN OT/IEIbHBIX KJIaCCOB.

WnenTudukanyss OpraHMuecKuX COeIMHEHUH OT/IENIbHBIX KIIAacCOB (Ha MpUMeEpe allbAerH/I0B, KpaxMaa,
YKCYCHOM KHCIOTHI, O€JIKOB M T.M.) C UCIOJIb30BaHUEM UX (PUIUKO-XUMHUECKUX CBOMCTB H
XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHartypanus Oenka mpu HarpeBaHuM. L[BeTHble peakiuu
0enkoB. BoO3HMKHOBEHHE aHAJIWTUYECKOTO CHUTHAja CTOYKM 3pPEHHUS XMUMHUYECKHUX IPOLIECCOB MpHU
NPOTEeKaHUM  KAa4eCTBEHHOW  pEakUuH, IO3BOJSIONIEH  WACHTU(QHUIMPOBATH  MPEAJIOKEHHbIE
OpraHUYEeCcKUe BEIIeCTBA

I13 Ne 15. CtpykTypa u cBOWCTBAa OpraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Pa3neua 5. Kunernueckune u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKHUX PeaKkuii
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Tema 5.1. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 4 OK 01
Ckopoctb VYpok 14. CKOpoCTh peaKIiy, €e 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPUPOJIBI PEArHpPyIOIIUX 2 OK 02
XUMUYECKUX BEIIECTB, KOHLEHTpPAllUd pPEarupyroluMx BEIIeCTB, TEMIeparypbl M IUIOIAAM PEAKLIMOHHOM
PEaKIHid. noBepxHOCTU. TerioBbie 3P PEeKTH XUMHUUECKUX peakunil. DK30- U SJHIOTEPMUUYECKUE, PEAKIIH.
Xumuueckoe OOparuMocTh peakuuid. XUMHUYECKOE PABHOBECHE M €ro CMEIIEHHE IOJ JeHCTBHEM pPa3JIMYHbIX
paBHOBECHE (akTOpOB (KOHIIEHTpALIMS PEareHTOB WM MPOJIYKTOB PEAKIINH, JaBlICHHE, TEeMIepaTypa) Ui CO3AaHus

ONTUMAJIbHBIX YCIOBUH NPOTEKaHUs XuMudeckux mnpouecco. [Ipunnun Jle larense

I13 No 16. Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3a/aHM Ha aHamu3 (PAKTOPOB, BIHUSIOMIMX Ha 2

U3MEHEHHE CKOPOCTM XUMHMUYECKOW peakiuH, B T.4. C IO3UIMHA SKOJIOTMYECKH LEIeco00pa3HOro

MOBEJCHHS B OBITY U TPYJOBOH IEATEILHOCTH B LEJSX COXPAHEHHS CBOETO 3/I0POBBSI U OKPY)KAIOLICH

IPUPOJHOM cpefbl. PelieHne NpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUMl HAa NpHMeHeHue npuHuumna Jle-

[aTenpe a1 HAXOXKIEHHS HAMpPaBICHUS CMEIICHHUS PAaBHOBECHS XHUMHYECKOW PEAKIMH WM aHAJIN3

(bakTOpOB, BIUAIOIIUX Ha CMEIIEHNE XUMHUUYECKOTO PaBHOBECHUS
Pa3nen 6. PacTBopbl 4
Tema 6.1. OcHoBHoOe coJep:kaHHe Y4eOHOT0o MaTepuaJa 2 OK 01
Housrue o Ypok 15. PactBopenme kak ¢usnko-xummuueckuii mpouecc. PactBoppl. CrocoObl MPUTOTOBICHUS 2 OK 02
pacTsopax pactBopoB. PacTBopuMocTh. MaccoBasi 10Ji1 paCTBOPEHHOTO BemiecTBa. CMBICH TOKa3aTes MpeaebHO OK 07

JOIYCTUMON KOHLEHTPALUMU U €ro UCIOJIb30BaHUE B OLIEHKE 3KOJIOrMueckoi OezomacHocTd. [IpaBuia

HKOJIOTMYECKH TEeNeCO00pa3HOTroO TOBENEHHS B OBITY W TPYIOBOH NESATEIHHOCTH B IENSX COXpPAaHEHUS

CBOET0 3/I0pOBbSl M OKpY’Kalolled MPUPOTHON Cpelibl; OMAcCHOCTh BO3JAEHCTBHS HA >KUBBIE OpPraHU3MBI

OTIpEICTICHHBIX BEIIECTB. PeleHne MpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 33/IaHH Ha PAaCTBOPHI,

UCIIOJIb3yEeMbI€ B OBITOBOM M MMPOM3BOJICTBEHHOM AEATEIbHOCTH YeIOBEKa
Tema 6.2. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 2 OK 01
Hccnenoanue I13 Ne 17. TlpuroToBieHue pacTBOpPOB. IIpUrOTOBICHHWE paAcTBOPOB 3aJaHHON (MaccoBoit, %) 2 OK 02
CBOWCTB paCTBOPOB | KOHIEHTpauud (C MPaKTHKO-OPHEHTHUPOBAHHBIMHA BOIIPOCAMH) W ONPEACTICHHE CpeIbl BOJHBIX OK 04

pacTBOpoB. Penienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
Paszpnen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA (IIPUKJIAAHOH MOLYJIb) 6
Tema 7.1. IIpogeccnonanbHO-OpHEHTHPOBAHHOE COICPKAHME 2 OK 01
Xumus B ObITY U Vpok 16. Hoseiiime JOCTHKEHHS XUMHYECKOM HAayKHM M XUMHYECKOW TEXHOJOTHH. POJb XMMHH B 2 OK 02
NPOU3BOJICTBCHHON | 00eCIeueHu SKOJIOTUUECKON, DHEPreTUUECKOM M IIHMINEBOM O€30MaCHOCTH, PAa3BUTUU MEIUIMHBL. OK 04
ACATENbHOCTH [IpaBuiia moucka v aHajaM3a XMMHUYECKONH MH(OPMALIUKN U3 PA3IMYHbIX UCTOYHUKOB (HayyHas M yueOHO- OK 07
YeII0BEKA Hay4JHas JIUTEpaTypa, CPEICTBA MAacCOBON nHMOpMaIuu, ceTh MHTEpHET) 1K' 4.3
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I13 No 18. Ilouck u aHamM3 KEHCOB O MPUMEHEHHH XMMHYECKHUX BEIIECTB M TEXHOJOTHMH C Yy4ETOM
Oyaymiel mpodeccCHOHANBHON JAEATeIPHOCTH 10 TeMaM: BaKHEUIINE CTPOUTEIbHBIC MaTepUalbl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuayibl [UIsl JJIEKTPOHUKH,
HaHOMATCpHuaJibl, TCKCTHUJIbHBIC BOJIOKHA, HWCTOYHUKHU OSHCPruv, OPraHu4ICCKUC W MHUHCPAJIBbHBIC
yno0peHus, JIeKapCTBEHHBIE BENIECTBA, ObITOBASI XHUMHSL.

13 Ne 19. 3amura W TOpeACTaBICHUE PE3yJIbTATOB PEIICHUS KEWCOB B (hOpMEe MHUHHU-TOKIIAa C 2
Mpe3eHTalneH
IIpomexyTouHas arrecTanms (AuddepeHuMPOBAHHBIN 324eT) 2
Bcero: 72
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3. YCJIOBUS PEAJIM3AIIAN OBIIIEOBPA3OBATEJIBHON JUCHUILJIAHBI

3.1. Jlsis peajau3anuu NpOrpaMMbl JUCIUIJIHHBI PETYCMOTPEHBI CJIeYIOIIie ClielHaTbHbIe
TOMeIeHHs:

Y4eOHbIi KaOMHET XMMUHU H/UITH Y9eOHOH XUMHUECKOU 1abopaTopuu:

—  JIOCKa yueOHas;

— pabouee MeCTO IperoIaBaTels;

—  CTOJIBI, CTYJIbs (110 YHCTY 00yUaIOINUXCs);

—  HarsAHBIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOIHIl, TUIAaKaTOB);

—  TEXHHYECKHE CpeACTBa OOYYCHHS: KOMIBIOTED C YCTPOHCTBAMH BOCHPOU3BEICHUS 3BYKa,
MYJIBTUMEINA-TIPOSKTOP C IKPAHOM, YKa3Ka-MIPe3eHTEP AJIs IPE3CHTAIIHIA;

—  00opymoBaHHE IS TIPOBEICHHSI TPAKTHYECKUX 3aHATHIA (BUPTYaIbHBIC aHAJIOTH).

3.2. UnpopMmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

Jns peanuzanuu nporpaMmbl  OnOnnoreuHslid GoHI 00pazoBaTeNbHON OpraHU3alud  HMEET
MIEYATHBIC W/WIHM JJICKTPOHHBIC 00pa3oBaTelbHBIC U WH(POPMAIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIC IS
UCIIONIb30BaHMS B 00pa30BaTEILHOM ITPOIIECCE:

3.2.1. OcHOBHbBIE MeYATHbIE U YJIEKTPOHHbIE H3TaAHUS

JI.1 Tabpuensu O.C., EcrecrBo3nanue. ba3oslii ypoBeHs. 10 kiacc.: yueonuk/ O. C. ['abpuensH,
N.I". Octpoymos, H.C. IlypsimeBa u ap. — 8-e uzn., nepepad. — M.: [poda, 2019. — 334, [2] c.: un. —
ISBN 978-5-358-17792-5

JI.2 T'abpuensn O.C., EcrectBo3Hanue. bazoBelii yposens. 11 knace.: yueonuk/ O. C. ['aGpuernsin,
N.I". Octpoymos, H.C. IlypermeBa u np. — 8- u3a., nepepad. — M.: [poda, 2019. — 286, [2] c.: wr. —
ISBN 978-5-358-17799-4

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

JI.3 Aundunorenona, 1. B. Xumus. bazoBsiif ypoenb: 10—11 kmacchl : y4eOHUK 171 CpETHETO
obmiero oopazoBanusi / V. B. Audunorenosa, A. B. badkos, B. A. IlonkoB. — 2-e u3A., ucnp. u A0M. —
Mocksa : M3parensctBo FOpaiit, 2024. — 290 c. — (O6meo6pa3zoBatenbublii mukir). — ISBN 978-5-
534-16098-7. — Teker : snexTpoHHbI // OOpa3zoBarenbHas miaatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/544870

4. KOHTPOJIb ~ " OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOU INCHUIIJINHBI

KoHTposb 1 OlleHKa pacKpBhIBAIOTCSA 4Yepe3 AUCHUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE 3HAHUS M
NpUOOpETEHHBIC CTYJEHTAMH YMEHUs, HampaBieHHbIe HAa (OpPMUPOBaHUE OOIINX U MPOo(hecCHOHATBHBIX
KOMIIETCHITHH.

OK, IIK, JIP Pasznen / Tema Tunbl OlEeHOYHBIX
MepOoNnpHUATHH

OK 01. Beibupatb criocoObl penieHus 3agau
poeCCHOHAIBHON JEATENHHOCTH
NPUMEHHUTENBHO K Pa3IMYHBbIM KOHTEKCTaM

P1, Temsr 1.1, 1.2;
P2, Temr 2.1,2.2;

P 3, Temn 3.1, 3.2, 3.3;
P4, Tems1 4.1,4.2,4.3,;
P 5, Tema 5.1,

P 6, Tems1 6.1, 6.2;

P 7, Tema 7.111-o0/c

Tect

Penrenue 3anau

BrinosiHeHUE TPAKTUYECKOU
paboTsl

[IpomexxyTouHas aTrecranus
(muddhepeHnupoBaHHBIN 3a4eT)
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OK 02. Mcnonp30BaTh COBpEMEHHBIE
CpeZCTBa IIOUCKA, aHAIM3a U UHTEPIPETALUN
uHpOopMaLuu 1 HHPOPMALTMOHHEIE
TEXHOJIOTUH IS BBIIIOJIHEHUS 3a/1a4
po(heCcCHOHATTLHOM e TEIbHOCTH

P1, Tema 1.2;

P 3, Temsr 3.1, 3.2, 3.3;
P4, Temro1 4.2, 4.3;

P 5, Tema 5.1;

P 6, Temr1 6.1, 6.2;

P 7, Tema 7.1I1-0/c

Tect

Penrenue 3anau

Brinonnenue npakTu4eckon
paboThl

[IpomexxyrouHnas arrectauus
(muddepeHnMpoBaHHBIN 3a4eT)

OK 04. D¢} dexTnBHO B3aNMOICHCTBOBATH
¥ paboTaTh B KOJUICKTHBE U KOMaH/Ie

P2, Tema 2.2,
P 3, Tema 3.3;
P4, Temr1 4.2, 4.3;
P 6, Tema 6.2;
P 7, Tema 7.111-0/c

Tect

Penrenue 3anau

Beinonnenue npakTu4eckon
paboThl

[IpomexxyrouHas arrectauus
(muddhepeHnMpOBaHHBIN 3a4eT)

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpYKaroIlel CpeJibl, pecypcocOepexeHHIo,
IPUMEHSTh 3HaHUs 00 U3MEHEHUHU KJIMMarTa,
MPUHIIUITBI OEPEKIIMBOTO MPOU3BOICTBRA,

3¢ (EeKTHBHO JACHCTBOBATH B YPE3BBIYANMHBIX
CUTYyaIUAX

P 6, Tema 6.1;
P 7, Tema 7.1I1-0/c

Tect

Pemenne 3anau

BrinonHenue npakTuyeckon
paboThI

[IpomexxkyTouHas arrectauus
(muddhepeHMpoBaHHBIN 3a4eT)

[1K.4.3. CocTaBnsiTh mporpammy u
OCYILECTBIISATh MOHUTOPUHT ITOKa3aTeIeH
paboThl HA YPOBHE MO/Apa3iesieHus (ydacTka)
JIOTHCTUYECKOM CUCTEMBI

P 7, Tema 7.111-0/c

[TpakTHKO-OpHUEHTHPOBAHHbIE
TEOpPETUYECKHE 3aJaHUs
[TpakTHKO-OpHUEHTHPOBAHHbIE
pacyeTHble 3a7aHus
Beinonnenue keiica u
IpeCTaBICHNUE PE3yJIbTaTOB
pelieHus

ITpomexyTouHas aTTecTanus
(nuddepennmpoBaHHbIi 3aueT)
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