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1 O0mas xapakTepucTUKa pado4yel NPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TNpodeccHoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoarenpHas guctiuiinaa OO0/.04 Xumus wu3ydaeTcs Ha 0a30BOM

YpOBHE B 00pa30BaTEIbHOM IMKJE Y4eOHOIro IUIaHa OCHOBHOM MpodecCHOHANbHON
obpasoBarenbHON Tporpammbl  crienuanbHOCTH  09.02.06 CeTeBoe W CHUCTEMHOE
aIMUHUCTPUPOBAHUE

1.2. lleau u n1aHupyeMble pe3yJabTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. Ileau u 321244 JUCHUILIMHBI

@opMHpOBaHUE Yy 00YyYAIOIIUXCS MPEACTABICHUS O XUMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA KaK OCHOBBI NPUHATHS PELICHUI B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON Cpeae.

3agaum IMCUMILVINHBL:

1)

2)

3)

4)
5)

6)

chopMUpOBaTh MOHMMAHHUE 3aKOHOMEPHOCTEM MPOTEKaHHsSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIEH Cpele, LEJIOCTHOM HAy4YHOM KapTHUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

pPa3BUThb YMEHHS COCTaBJATh (POPMYJIbI HEOPraHMYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUN XUMUYECKUX pEaKUUid, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX SKCIIEPUMEHTOB;

chopMHpPOBATH HaBBIKH POBE/ICHUS MPOCTEUIITNX XUMHYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM C COONIIOCHUEM MpPaBHII O€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

pa3BUTh YMEHHS HCIOJIb30BAaTh HH(OpPMALMI0O XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

c(opMUpPOBATH YMEHHUS MPOTHO3MPOBAThH MOCIEICTBUS CBOEH IEATEIBHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;
copMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKOW HayKd U
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON U IMTPOM3BOJICTBEHHOM cep



1.2.2.

Ilnanupyemblie

pe3yabTaThl

OCBOCHHSI  001Ie00pa3oBaTeJbHOM

aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO

Kon u | [Inanupyemble pe3ynbTaThl OCBOCHUS JUCITUTUIAHBI

HaMMEHOBAHHE

(hopMupyeMBIX OOuue HucuuminHapHbie

KOMIICTCHITUH

OK 0l1. BriOupats | B 4acTH TPYAOBOIO | - BIAaJETh CHCTEMOW XHMHUYECKHX 3HAHHH,

CITIOCOOBI pelieHus | BOCITATAHHS: KOTOpasi  BKJIOYAeT:  OCHOBOIIOJIAraroIue

3a1a4 - TOTOBHOCTHP K  TPYAY, | HOHATHS  (XUMHUYECKHHA  DJIIEMEHT, aToM,

podeCCHOHATEHOM 0CO3HaHHE IIEHHOCTH | JIEKTpOHHAs 000JI0YKa aToMa, S-, p-,

JESITENHHOCTH MacTepCTBa, TPYAO0II00HE; d-371eKTpOHHBIE ~ OpOWTANM  aTOMOB, HOH,

MPUMEHUTEIIEHO K | - TOTOBHOCTh K aKTHUBHOW | MOJICKYJa, BaJICHTHOCTb,

pa3IMYHBIM KOHTEKCTaM | JeSITeTbHOCTH ANEKTPOOTPHULIATENIEHOCTb, CTENEHb
TEXHOJIOTHYECKOHN A | OKMCIEHHS, XHMHUYECKasg  CBA3b, MOJb,
COIMAJILHOW  HAINpPAaBJICHHOCTH, | MOJIIpHAS macca, MOJISIPHBIT 00BeM,
CIIOCOOHOCTh ~ MHHUIIUUPOBATh, | YTIEPOIHBIH CKEJIET, (hyHKIIMOHATBHAS
TUTAHAPOBATh U CAMOCTOSTENFHO | TPYIIA,  paJWKall, H30MEpHsS, H30MEPHI,
BBIITOJIHATH TaKYIO FOMOJ’IOFI/I‘-ICCKI/II\/'I p)IIL, T'OMOJIOTH,
JESITENBHOCTE; YTIIEBOAOPOIbI, KUCIOPO/I- U a30TCOACPKAIIIHE
- MHTEpeC K Pa3IU4HbIM cepaM | COSTUHEHHUS, OMOJOrMYECKH aKTHUBHEIE
npoheCCHOHATBHON BelecTBa  (YIJICBOIBI,  JKUPBI,  OCJIKH),
JESITENBHOCTH, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
OBiageHne YHUBEPCAJIBHBIMHU | BEICOKOMOJIEKYJISIPHBIE COEIMHEHNS],

Y4eOHbIMHU MO3HABATEJbHBIMHU
JeHCTBUSIMH:

a) 0a3zoBble  JIOTHYeECKHE
AeHCTBUSA:

- CaMOCTOSITENTEHO
bopmynupoBartb u
aKTyaJIu3upoBaTh  MpoOOIEMY,

paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTb CyHIeCTBeHHBIﬁ
NPU3HAK WA OCHOBAHUS IS
CpaBHEHHS, KJIACCH(PHUKAIMUA |
0000IIIeHHS;

- ONpEAENATh LeJn
JIeSITENIbHOCTH, 3aj71aBaTh
rmapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS;

- BBIABJATH 3aKOHOMEPHOCTH W
MPOTUBOPEYUS B

paccMaTpPUBAEMBIX SIBIICHUSX;
- BHOCUTb KOPPEKTHUBHI B
JIeSITeIIbHOCTb, OIICHMBATh
COOTBETCTBUE pe3yIbTaTOB
LIEJISIM, OLICHUBATh PUCKH
IOCJICACTBHI ACATCIHLHOCTH,

- pa3BUBaTh KpEaTUBHOE
MBIIIJIEHUE pu peIIeHIH
JKU3HEHHBIX MPOOIIeM

0) 0azoBbIe
HCCJIe0BATEIbCKHE
AefcTBHUA:

KpHUCTATIMYECKAasl PEeLIeTKA, TUIIbI XUMHUUECKUX
peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,
9K30-U DSHJIOTEPMUYECKUE, PEAKIUH HOHHOTO
oOMeHa), pacTBop, AJIEKTPOIIUTHI,
HERJICKTPOJIUTBI, 3NEKTPOIUTHYECKAS
JUCCOLMAIMs, OKHUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTb XMMHMYECKOH pEeaKLHH, XUMHUECKOEe
paBHOBecHE), TEOPMHM M 3aKOHBI (Teopus
XHUMHUYECKOTO CTpOCHUS OpTaHUYECKUX
BEILIECTB AM. Bytnepoga, Teopust
IIEKTPOINTHYECKON JUCCOLMALINH,
nepuonnueckui 3axkon JI.MI. MeHnneneesa,
3aKOH COXPAHEHMsI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI S3BIK XHMUH,
(dakTojoruyeckue CBEACHUS O CBOMCTBax,
COCTaBe, HOJIy4E€HUU u Oe3onacHOM
WCHOJB30BaHUN BaXKHEHIINX HEOPraHUYECKUX
W OpPraHuyecKHX BemEecTB B OBITY |
MIPAKTHYECKOH JIeTEeTbHOCTH Y€JI0BEKa;

- YMETb BBIABIISITH XapaKTEPHBIE MPHU3HAKUA U
B3aMMOCBSI3b N3YUYEHHBIX MOHATHHA, IPUMEHATh
COOTBETCTBYIOIIME TOHSATHS TIPH OIUCAHUU
CTPOGHUSI W CBOMCTB HEOPraHWYECKUX U
OpPraHMYECKUX BELIECTB M UX NPEBpaLICHUH;
BBISIBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C

MNOHATHAMHU W TOPCACTABICHUAMU  JPYIUx
C€CTCCTBCHHOHAYYHBIX IMPEAMETOB;
- YMETH HUCIIOJB30BAaTh HaMMCHOBAaHUs

XUMHUYCCKAX COCIUHCHUH MEXKIyHApOIHOTO
COI03a TEOPETUUECKON U MPUKIATHON XUMUU U




- BJAJETh HAaBBIKAMHU Y4E€OHO-
HCCIIEI0BATEIbCKOM 5
MPOEKTHOM JIeATEeIbHOCTH,
HaBBIKAMU pasperLieHus
npobiem;

- BBISIBIIATB
CJIEICTBCHHBIE
aKTyaJIu3upoBaTh 3amauy,
BBIJIBUTATh TUIIOTE3Y ee
penieHus, HaXOUTh apryMEHThI
UL J0Ka3aTeabCTBA  CBOUX
YTBEPKJICHUH, 3a/1aBaTh
napameTpbl u KpUTEPUU
peLIeHMS;

- AHAJIM3UPOBATH IOJIYYCHHBIC B
XoJie peteHus 3a/1auu
PE3yNbTaTHI, KPUTHUYECKU
OLICHUBATh HX JOCTOBCPHOCTD,
IMPOrHo3upoBaTb MU3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMEThb INEpPEHOCUTh 3HAHUSA B

MIPUYUHHO-
CBSI3H u

MO3HABATEIBHYIO H
MPAKTHYECKYIO obnactu
JKHA3HENEATETLHOCTH,

- YMETh UHTECTPHPOBATH 3HAHUS
u3 Pa3HbIX MPEIMETHBIX
obnacrei;

- BBIIBUTAaTh HOBBIE HJEH,
npeJyiaraTh OpUTHHAJIbHBIC
MOJIXOJIbI U PEIICHHUS;

- CIIOCOOHOCTH X
HCIIOJIE30BAHUS B

MMO3HABATEILHOU U COLMAIBLHOU
MIPAKTHKE

TPUBHAJLHBIC HAa3BAHUS BAXXHEHUIINX BEIICCTB
(3TMneH,  aneTWieH, TOUICpUH,  (eHo,
(hopmanbrernn, ykcycHas KHCJIOTa, TIIHIIHH,

YrapHbli Tra3, YIVIEKUCIBIA ra3, aMMHAK,
ramieHas  HM3BeCTh, HEralicHas  HM3BECTbh,
MTBEBAs COAa W JAPYTUX), COCTaBIATH

(hopMyITbI HEOPTAaHMYECKUX W OPTaHWYECKHX
BEILIECTB, YPaBHEHUSA XHMHUYECKHX PEaKIIuil,
OOBSACHATH WX  CMBICK;,  TOATBEPXAATh
XapaKTEpHBIE XMMHYECKHE CBOWCTBA BEIECTB
COOTBETCTBYIOIIUMU  DKCIIEPUMEHTAMU U
3alUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIIHIA;

- yYMeTh YCTaHaBIHMBATh MPHUHAJIEKHOCTH
M3YYCHHBIX HEOPTaHMYECKUX M OPTaHUYIECKUX
BEIIECTB K OIMpPENCICHHBIM KJIaccaM M TpyIIaM
COCIMHCHHM, XapaKTepHU30BaTh WX COCTaB U
BOKHEWIIME CBOMCTBA; ONPENENsATh BUIBI
XUMUYECKUX CBS3el (KOBAJICHTHAs, WOHHAS,
METaJUIMYECKas], BOJIOpO/IHASA), THIIBI
KPUCTAIDTHYECKUAX pereTox BEIIECTB;
KJIACCU(UIIPOBATh XUMHUYECKHE PEAKIINH;

- chopMupOBaTH MIPEICTABIICHUS: o}
XUMHYCCKOHN COCTaBJIAIOMICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpPA, POJIH
XUMHUHU B IIO3HAHUHU SIBJ'IGHI/II\/'I HpI/IpOIH)I, B
(OpMHpPOBaHUM MBINUICHUS M KYJIBTYPBI
JUYHOCTH, e (DYHKIIMOHATBHON TPaMOTHOCTH,
HEOOXOJUMON JUIsl PEeIICHHUS MPAKTUICCKUX

3aJa4 M DKOJOTMYECKH  OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO M TPUPOTHON
cpene;

- YMCTb NPOBOAUTH pPaCyY€Thl IO XUMHUYCCKUM

dbopMynaM W ypaBHEHUSIM  XUMHYECKHX
peakuMii ¢ HCHONb30BaHMEM (U3NYECKUX
BEJIMYMH, XapaKTepU3YIOUINX BellecTBa C

KOJIMUECTBEHHONW CTOPOHBI: MacChl, 00BeMa
(HOpMaJIbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBa
BEILIECTBA; UCIIOJIb30BaTh CHUCTEMHBIE
XVUMWYECKUE 3HAHUS JIJISl IPUHATHUS PEIlICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYyaLUsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM

OK 02. Hcnomas3oBarh
COBPEMEHHBIE CpE/ICTBA

NOWCKa, aHalmM3a U
MHTEPIPETALNH
uHQOpMaIH u
MH(QOPMAIIIOHHbIE
TEXHOJIOTHH JUTst
BBITTOJTHEHUST 3a1a4
podeCcCHOHATEHOM
JeSITeTbHOCTH

B obJsacTu
HAYYHOI0 MO3HAHUS:
- c(hopMUPOBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pasBUTHS

IHEHHOCTH

YPOBHIO
HayKH U
00I1eCTBEHHOI MIPAKTHKH,
OCHOBAaHHOT'O Ha JIAAJIore
KYJIBTYD, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHHUE
S3BIKOBOM W YUTATEJIbLCKOH

- yMeThb IUJIAaHMPOBATb W  BBINOJHATH
XUMHYECKUH  OKCIEPUMEHT  (IIpeBpaIleHus
OpraHMYECKUX BEUIECTB MpPH HarpeBaHHUU,
[IOJIy4YE€HHUE 3TUJIIEHA U M3YYEHHE €ro CBOICTB,
KaueCTBEHHBIE  peaKkIu¥ Ha  aJbIETHIBL,
Kpaxmall, YKCYCHYIO KHCIIOTYy; J€HaTypauus
OENKOB TpU HArpeBaHUM, LBETHBIE PEAKLIUU
OCJIKOB; TIPOBOANTH PEAKITUH HOHHOTO 0OMEHa,
OTpPENENsATh CpPeAy BOAHBIX  PacTBOPOB,
KayecTBEHHbIE  pEakuMd Ha  cyibgart-,
KapOOHaT- M XJOPHUIA-aHWOHBI, Ha KaTHOH
aMMOHHS;  pemaTh  JKCHepUMEHTaJIbHBIC
3agauu o TemMam "Mertamiel" u "Hemeramisr")
B COOTBETCTBHMM C TpaBWJIAMHU TEXHUKHU




KyJIbTYpbI KaK cpencTBa
B3aMMOJIECHCTBUS MEXIy
JIFOABMU Y IO3HAHUSI MUPA;

- OCO3HAHUE ILIEHHOCTH HAay4YHOH
JIeSITENbHOCTH, TOTOBHOCTh

OCYILIECTBIISITH IPOEKTHYIO |
HCCIIEI0BATENIBCKYIO
JIeATENIbHOCTh  MHIUBUAYAIBHO
U B TPYIIIE;

OBinajgeHue yHUBEPCAJIbHBIMHU
Y4eOHBIMH MO3HABATEIbHBIMH
AeHCTBUAMM:

B) pa6oTa ¢ undopManueii:

- BJIAJIETh HABBIKAMH TTOTYICHUS
UHPOpPMALMK M3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIILHO
OCYIIECTBJIATh TIOWCK, aHAIU3,
CUCTEMAaTHU3AIIUIO u
UHTEPIpETaui0  UHPOPMALIUH
pa3IMuYHBIX BUIAOB ©  (QOpM
MIPEICTABICHUS;

- CO31aBaTb  TEKCTHI B
pasiauuHBIX opMaTax C yIeTOM

Ha3HaueHHs WHOOpPMAIMH |
LENICBON ayJAUTOPUH, BBHIOHpas
ONTUMAIIBHYIO bopmy
IPE/ICTaBICHUS u
BU3yaJIN3alluy;

- OLEHMBaTh JOCTOBEPHOCTH,

JICTUTUMHOCTD I/IH(I)OpMaLII/II/I, €C

COOTBETCTBHE  TMPAaBOBEIM U
MOPaJIbHO-3THYECKHM HOPMaM;

- HCII0JIL30BATh cpencTra
WH(POPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pelIeHnH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4 ¢
COOJIFOIEHIEM TpeOoBaHMH
SPTrOHOMUKH, TEXHHUKHU
0e30IMmacHOCTH, TUTUCHBI,

pecypcocOepekeHus, MPaBOBBIX
U OTUYECKHX HOPM, HOPM
UHPOPMAITMOHHOH
0€e30I1aCHOCTH;
- BJIAJICTh
pacno3HaBaHUS U
UHQOpMAIIH,
MH(QOPMAITIOHHON
0€30I1aCHOCTH JIUYHOCTH,

HaBBIKAMU
3aIUTEI

0e3ormacHOCTH TIpy OOpAICHUH C BEIIECTBAMU
u J1a00PaTOPHBIM o0opyaoBaHHEM;
MIPECTaBIATh  Pe3yabTaThl  XUMHYECKOTO
JKCIIeprMEHTa B (opMe 3amuch ypaBHEHHU
COOTBETCTBYIOIIHMX peakuit u
(hopMynmupoBaTh BEIBOJBI HAa OCHOBE JTHX
pe3yIIbTaToB;

- YyMETh  aQHAJIM3HPOBATH  XUMHYCCKYIO
nH(pOpMAIUIO, TIOIYy4aeMyl0 U3  Pa3HBIX
HCTOYHHUKOB (CPEIICTB MacCcOBOI nH(OpMAITHH,
ceTh MIHTEpHET U nipyrHe);

- BIIAJCTh OCHOBHBIMH METOJIaMU HAYYHOTO
[TO3HAHWS BEMIECTB W XHMHUYECKHUX SBICHUN
(mabmomeHre, W3MEpEHHE, OSKCIEPHUMEHT,
MOJICIMPOBAHUE);

- YMCTh NPOBOAUTH PaCyYE€Thl 110 XUMHUYCCKUM

bopMynaM M ypaBHEHHSM  XHUMHYECKHX
peakuuii ¢ HCHONB30BaHHEM (U3UUECKUX
BEJIMYMH, XapaKTepPH3YIOIIMX BEIIeCTBA C

KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BeMa
(HOpManbHBIE YCIIOBHS) Ta30B, KOJUYECTBA

BC€IICCTBA, HCIIOJIB30BaTh CHCTCMHBIC
XUMHYCCKHUE 3HAHUA NJI NPUHATUA peH.IeHPIfI B
KOHKPETHBIX KN3HCHHBIX CUTyalusx,

CBsA3aHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 04. 3ddexruBHO
B3aUMOJICHCTBOBAaTL H
paboTaTh B KOJUICKTHBE
1 KOMaH[e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTH nu
CaMOOIIPCACICHUIO,

-OBJIaACHUC HAaBbIKAMH y‘lC6HO-

- yMETb IUIAHAPOBaTb U  BBIIOJHSATH
XUMHYECKUH  OKCIEPHUMEHT  (IIpeBpaIleHus
OpraHUYEeCKUX BELICCTB IIPU HArPEBAHUH,
MIOJIYYEHHUE 3TUJIIEHA M M3YYEHHE €ro CBOICTB,




UCCIEeI0BATEIBCKOM, MPOCKTHOM
U COLIMAJIEHOM NCATEIHbHOCTH,
OBiajgeHue YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH
JAeliCTBUSIMU:

0) coBMecTHasl 1esITeJIbHOCTD.
- TIOHMMAaTb M HCIIOJb30BaTh
MPEUMYINECTBA KOMAHIIHOW U
WHIMBUTy AJIbHOU PabOTHI;

- MIPUHUMATH TN COBMECTHOMH
JICSATEIIbHOCTH, OPTaHU30BLIBATh
Y KOOPJUHHUPOBATH JIEHCTBUS IO
€e JIOCTH)KEHMIO: COCTaBJISTh
IJaH JeWCTBUH, pacnpenensiTh

poiM  C  y4eTOM  MHEHHUMH
Y4aCTHUKOB o0cyX1aTh
pe3ynbTaThl COBMECTHOU
paboTsr;

- KOOPpAUWHUPOBATH M BLINIOJIHATH
paboTy B YCIIOBHUSIX PEaNBHOTO,

BUPTYaJIbHOTO u
KOMOWHHPOBaHHOTO
B3aMMOJCHCTBHS,

- OCYILECTBIISITh IMO3UTUBHOE
CTpaTeruyecKkoe IMOBEACHHE B
Pa3TUYHBIX CUTYaIIHsIX,
MPOSIBIISIT TBOPYECTBO Hu
BOOOpaKEHHE, OBITH
WHUIAATUBHBIM

OBJjaieHUe YHMBepPCAJIbHbIMU
peryJsiTuBHbIMH
JeHCTBUSIMH:

r) IpUHATHE cedsi W APYrux
JI0Jei:

-  IpUHUMATh  MOTHUBBl U
apryMEHThl JPYTUX JIIOACH npu
aHanuse pe3ynbTaTOB
JIEeATEIbHOCTH;

- Ipu3HaBaTb CBOC TIIpaBO U

npaBo  Jpyrux IoJed  Ha
OIINOKH;

- pa3BuBaTh  CIIOCOOHOCTH
IIOHUMATh MUp C O3

JIPYTrOro 4ejoBeKa;

KaueCTBCHHBIC  PEaKIMM Ha  albJCTHIBI,
Kpaxmall, YKCYCHYH KHCJIOTYy; JeHaTypaius
OeNKOB TIpM HArpeBaHWM, IBETHBIC pPEAKIUU
OCJIKOB; TIPOBOANTH PEAKITMH HOHHOTO 0OMEHa,
ONpEeACNsATh CpeAy BOJHBIX  PacTBOPOB,
KauecTBEHHBIE  peakuuh Ha  Cyibdar-,
KapOOHaT- W XJOPHUI-aHHOHBI, Ha KaTHOH
AMMOHUS;  pellaTh  JIKCIEPUMEHTAILHBIC
3aga4u 1o TeMaM "MeTtamiel" u "Hemeramin")
B COOTBETCTBHM C TPAaBWIAMH TEXHUKH
0e30MacHOCTH TpU OOPAIICHUH C BEIIECTBAMU
u J1a00PaTOPHBIM o0opyioBaHUEM;
MIPENCTaBIATh  Pe3yabTaThl  XUMHYECKOTO
JKCIIeprMeHTa B (opMe 3amucH ypaBHEHHN
COOTBETCTBYIOIIUX peakui 51
(opMyJIMpOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yIbTaToB

OK 07. CopnelicTBoBaTh
COXPaHEHUIO
OKpY)KarIeld  Cpelsl,
pecypcochepexeHuro,
MPUMEHATh 3HAHUS 00
W3MEHEHUH  KIMMarTa,
MIPHUHIUTIBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3¢ PEeKTHBHO
JIEHICTBOBATh B

B o00JacTH 3KO0JOrHYECKOr0
BOCHUTAHUA:

- c(hOopMHPOBAHHOCTD
9KOJIOTUYECKOIT KyJBTYpBI,
NOHMMaHUE BIIMSIHUS
COIMATbHO-9KOHOMUYECKUX

IpPOLECCOB  HAa  COCTOSIHUE
MPUPOJHOM W COLMAIBHOM

Cpelibl, OCO3HaHUE INI0OAIBHOTO
Xapakrepa IKOJIOTUIECKHX
npobiem;

- cthopmupoBaTh MIPEICTABIICHUSA: o
XUMHUYECKOUN COCTaBJISIONIEH
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJIH
XUMUU B TO3HAHUM SIBJICHUW NPUPOABI, B
(opMHpOBaHWM MBIIUIEHUS H  KYJIBTYpPBI
JINYHOCTH, e€ (DYHKIMOHAJIBHON IPaMOTHOCTH,
HEOOXOJUMON JUIsl pPElIeHHs NPAKTUIECKUX

3a/lad W DKOJOTHYECKH OOOCHOBAaHHOTO
OTHOLIEHUS K CBOEMY 30POBBIO U IIPUPOIHOU
cpene;

- YMCTH CO6J'IIO,I[aTI> IpaBujia 35KOJIOTMYCCKHU




‘lpeBBBI‘{af/’IHBIX
CUTyalusax

- IJIAHUPOBAHUE u
OCYILIECTBJIEHUE JACHUCTBHM B
OKpY’Karollled cpeie Ha OCHOBE
3HaHUS LeNed  yCTOMYHMBOro
pa3BUTHS YEIOBEYECTBA;
aKTUBHOE HEIPUATHE JCHUCTBUMH,
MPUHOCSIIHX Bpen
OKpY:KaroIlel cpese;

- yMEHHE NPOTHO3UPOBATH
HeOIaronpusTHHIC
SKOJIOTMYECKUE  TOCJIEACTBUS
MPEANPUHUMAEMBIX  JAEHCTBUM,
MpeA0TBpallaTh UX;

- pacmpeHue OIBITa
JICATEIILHOCTH ~ 9KOJIOTMYECKON
HaIpaBJICHHOCTH;

- OBIIAJICHHE HABBIKAMHU Y4€OHO-
HCCIIEN0BATEIbCKOM, TPOCKTHOM
U COLMAJIbHOMN JIeATEILHOCTH,

[eJIeco00pa3HOro TOBEACHHUSI B OBITY U
TPYJIOBOM ACSATENBHOCTU B IEJSIX COXPAHCHHUS
CBOETO 3[0POBbS U OKPYXKAIOLIEH MPUPOIHOU
CPEeIbl; YIUTHIBATh OIIACHOCTH BO3JIEHCTBHS Ha
’KUBBIC OPraHU3MBbl OIPEACICHHBIX BEIICCTB,
[MIOHMMAasi CMBICIT TIOKa3aTens TpeaeabHOn
JOITYCTHMOM KOHIIEHTPAIIUI

IIK 2.3. OcymiecTBisITh
cOOp MaHHBIX IS
aHanmm3a
UCTIOJIb30BaHUSL H
(hYHKITMOHUPOBAHUS
IpOrpaMMHO-
TEXHUYECKUX CPECTB
KOMITBIOTEPHBIX CEeTEU

- OpPTaHHU30BEIBATh "
KOOPIMHHUPOBATH NEeNCTBUS:
COCTaBJIATh IUIAaH JEUCTBUM,
pacmpenesnsiTh poid C y4eToM
MHEHUH YYaCTHUKOB
o0cyxaTh pe3yabTaThl
COBMECTHOH paboTHI;
- KOOPIUHUPOBATH u
BEITIONHSTH PadOTy B YCIIOBHUSIX
B3aNMOEHCTBHUS.
- (hopMynupoBaTh
u
3aKTIOYCHUS  Ha OCHOBE
aHaym3a u
WHTEPIpeTAuUUHPOPMAIHH
u3
pa3IMYHBIX

BBIBObI

HCTOYHHKOB.

- BJIaAeTh yMCHHSIMU aHaM3HUPOBATh
JOKYMEHTHI, BKITIOYAst odumansHbIe
myOIMKauu rOCyJapCTBEHHBIX OPraHoOB,
HOPMATUBHLBIC IIPABOBBIC AKThl Pa3JIMYHOIO
YpPOBHS, rOCyIapCTBCHHBIC JOKYMEHTBI
CTPaTErMYeCKOro XapakTepa, MyOJuKaIluu B
CpeICTBaX MaccoBOi MH(OpMAIINY;

- COMOCTABJIATh M AHAIM3UPOBATH PA3ITUYHBIC

HCTOYHUKHU I/IH(I)OpMaLII/II/I IJId BBIABJICHUA
SaKOHOMepHOCTeﬁ ConuaJIbHO-
OKOHOMHYCCKHX, IPpUPOAHBIX nu

9KOJIOTHUYECKHUX IPOLIECCOB U SIBIICHUIA;
-CaMOCTOSATEJIbHO ~ OCYILECTBISTh  IIOMCK,
aHaJIM3, CHCTEMATH3alMI0 M HHTEPIPETAIHIO
Pa3NUYHBIX BUIOB U POPM NPEACTaBICHHSL.




2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTe/IbHOI TUCUMIINHBI « XHUMHUSD)

2.1 00beM IUCHUILTMHBI M BUIbI YUeOHOH padoThI

Bua y4yeOHoi padoTbl

O0BeM B yacax

O0beM 00pa3oBaTe/ibHOI NMPOrpaMMbl AUCHMILIMHBI 72
TEOPETHUECKOE O0yUeHUE 34
MPAKTUYECKHE 3aHATHSA (B T.4. KOHTPOJIbHBIE pabOThI) 28
71a00paTOPHBIE 3aHATUS 10
IIpomexyTouHas aTTecTalMA 2

(nnddepeHUPOBAHHBIN 324€T)




2.2 TemaTUYeCcKUi NNaH U cogepraHue AUCLUNAUHDI

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

HaumenoBanue . O0bem | Dopmupyembie
OPUEHTHPOBAHHOE), 1a00pPATOPHBbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHOM
pa3aesioB U TEM 4acoB | KOMIIETeHIIUH
MOAYJIb
1 2 3 4
OcHOBHOE colepxaHue
Paszjnen 1. OcHOBBI cTpPOeHUsI BelllecTBa 6
Tema 1.1. OcHoOBHOE coep:KkaHue OK 01.
Crpoenue atoMoB | TeopeTHuyecKoe 00yueHue
XHUMITHCCKHX CoBpemeHHass Mojenb cTpoeHust aroma. CHMBOJIMYECKUHM S3bIK XUMUU. XHUMHUYECKUH 3JIEMEHT. 2
SIICMCHTOB 1 DneKTpoHHAsT KOH(purypanus aroma. Kiaccupukauuss XMMHYECKUX JJIEMEHTOB (S-, P-, d-3JEeMEHTHI).
fipupoaa — BasieHTHBIE 351€eKTPOHBI. BaneHTHOCTSD.
XUMUTCCKOM CBAM |y joxrporHas mpUpoga XMMHYECKON CBS3H. DICKTPOOTPHIATENHHOCT. BHIB XMMHYECKON CBSI3H
(KOBaJIGHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOJIHAs) M CIIOCOOBI €€ 00pa30oBaHMs
IMpakTuueckoe 3ansaThme Nel. PemieHne 3agaHuii Ha HMCHONB30BAaHME XUMHYECKOH CHUMBOJHMKHA |
Ha3BaHUH COEJMHEHHMH MO HOMEHKJIAType MEXIYyHapOJHOIO COK3a TEOPETUYECKOW M IPUKIIAJIHON
XMMHUH M TPUBHAIBHBIX HA3BAHUH JISI COCTABICHUS XUMHYECKHX (POPMYJ JBYXAaTOMHBIX COCTHHEHHH
(okcu10B, Cy/Ib(PUI0B, THAPUIOB U T.I1.) U IPYTUX HEOPTaHUUECKUX COCTUHEHUN OTAEIbHBIX KJIaCCOB. 2
[TpakTHueckue 3a/1aHKs HA YCTAHOBJICHHE CBSI3U MEXIy CTPOCHHEM aTOMOB XMMHYECKHX SJIEMEHTOB U
MNEPpUOANICCKUM HM3MCHCHHUEM CBOMCTB XHMHYECKUX DJIEMEHTOB M MX COGI[I/IHGHI/II\/JI B COOTBCTCTBUU C
nojoxeHneM [lepronyeckol CHCTEMBI.
Tema 1.2. OcHoBHOE coiep:KaHHue OK 01.




[Tepnonnueckuit
3aKOH U Ta0muna
J.W. MenneneeBa

IIpakTyeckoe 3ansitue Ne 2.Ilepuoaunueckas cucremMa xumuueckux anemeHtoB JI.M. Menpneneesa.
®usnueckuit cmbici [lepuognueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKUX DJJIEMEHTOB, OOpa3yeMbIX HMH MPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XUMHUYEeCKoro sjemeHTa B [lepuomgmveckoit cucteme. MUPOBO33PEHUYECKOE M HAyYHOE
3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. IIporuossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepu3alui0 XUMHYECKHX
3JeMeHTOB «MeTaumueckue / HEeMETaUTMYeCKHE CBOMCTBA, AJEKTPOOTPUIIATEIBHOCTh XHMHUUYECKHX
3JIEMEHTOB B COOTBETCTBUHU C MX DJICKTPOHHBIM CTPOSHHUEM M ITOJOKCHHUEM B TIEPHOIUYCCKON CHUCTEME
XuUMHUUYecKux 3yieMmeHToB J[.1. MeHeneeBay

OK 02.

Paznen 2. Xumuu

€CKHME peakKIuu

Tema 2.1. Tums

OcHoBHOE€ coacprkanue

XUMHNYCCKHX

Teopernueckoe o0yuenune

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 PEAKIUNA METOIOM 3JIEKTPOHHOIO
Oamanca. OKHUCITUTEILHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMU B MPHUPOE, MPOU3BOACTBEHHBIX MpOIECcax M
JKU3HEIEATENbHOCTH OPraHU3MOB

IIpakTuyeckoe 3anaTue Ne 3. KomnuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHbl B XMMHU U PACUEThl M0 YPaBHEHUSIM XMMHUUYECKUX peakuuil. Moisib Kak eIuHHIAa KOJIMYECTBa
BemecTsa. MoisipHass Macca. 3aKOHbI COXPAHEHMS] MAacChl M SHEPruH. 3aKoH ABorajapo. MosipHBIN
o0beM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKUX PEAKIUN C
WCITOJIh30BAHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA

Teopernueckoe o0yyeHnue

OK 01.




Teopus aeKTpoIUTHYECKON qucconnanuu. IoHbl. DIEeKTPOINTHI, HEANEKTPOJINTHI.

Peakuuu nonnoro oomena. CocraBieHue peakiuii HOHHOTO OOMEHa IMyTeM 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

Paznex 3. CTpoeHue U CBOMCTBA HEOPraHMYECKHUX BEIECTB
Tema 3.1. OcHoOBHOe cojiepkaHne OK 01.
Knaccudukanpus, Teoperuueckoe ooyuenue OK 02.
HOMeHICTatypa 1 [Tpenmer Heoprannueckoi xumuu. Kinaccuduxaiys HeopraHuueckux BemiecTs. IIpocTsie U cioxkHbIE 1K 2.3.
cTpocHue BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIIECTB (OKCHBI, THAPOKCHIBI, KHCIOTHI, COMN). B3anMocBs3b
HCOPraHHICCKUX HEOPraHUYECKMX BEIIECTB. ArperaTHble COCTOSHMS BELIECTBA.
BCIICCTB Kpucrannudeckne u amopdHble BemecTBa. THITBI KpUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAS,

MOHHAs, METAJUINYeCcKasi). 3aBHCUMOCTh (PU3UUECKHIX CBOIMCTB BELIECTBA OT THIIA KPUCTAITHYECKOM

penreTky. 3aBUCHMOCTh XUMUYECKOI aKTHBHOCTH BEIIECTB OT BHa XUMUYECKOH CBSI3H M THIIA

KpHCTaJUTN4YeCcKol pemmeTky. [IpudanHbpl MHOT0OOpasus BemecTB

IIpakTuyeckoe 3anaTne Ne 4 HomeHkaTypa HEOpraHMUECKUX BEILIECTB: Ha3BaHHE

BEI[ECTBA MCXO/Is M3 UX XMMHYECKOH (POPMYJTBI MIT COCTABIEHHE XUMUIECKOH (hOpMYJIBI HCXOIS U3

Ha3BaHUs BemecTBa o mexxayHapoanoi (MIOIMAK) nnm TpuBHanbHOM HOMEHKIIATYPE.

IIpakTuyeckoe 3ansitue Ne 5.PenieHue MpakTUUECKUX 3aJaHHU MO KilacCU(UKAIUH,

HOMEHKJIAType ¥ XUMHYECKUM (hOpPMYJIaM HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KIAacCOB (yrapHBIU ras,

YIJIEKUCITBIN Ta3, aMMHAK, TallleHasi H3BECTh, HeTalleHast U3BECTh, MUTHEBAsI COJa U APYTHX): HA3bIBATh U

COCTaBIISITH (POPMYITBI XUMHUYECKUX BELIECTB, ONPEIEIISTh IPUHAUISKHOCTD K KIIACCY.

HcrouyHukyn XUMHUECKON HH(POpPMaIH (CPeICTB MacCcOBOi HHpOpMAaIHH, ceTh VIHTepHET U ApyTue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM (hopMyiaMm
Tema 3.2. OcHoOBHOe coepkaHmne OK 01.
Dusuko-

Teopernueckoe o0yyenue




XUMHYECKUE Mertamibl. O6mue ¢u3ndeckue U XUMHUYECKUE CBOWCTBa MeTaiuioB. CrocoObl MOydeHus. 3HAYEHUE OK 02.
CBOMCTBA METAJIJIOB M HEMETAUIOB B INPUPOJE U KU3HEACATEIbHOCTU 4YelloBeKa MU opraHuzMoB. Kopposzus K 2.3.
HEOPraHMYEeCKuX METAJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3UH
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 CJIOKHBIX HEOPraHMYECKUX BEILECTB: METAJJIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB,

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

TUIPOKCUIOB; HEOPIraHUUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOMCTBA.

IIpakTuyeckoe 3ansaTHE N2 7.Peruenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUN 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 PAaCIIO3HABAHMIO U MOJIYYEHHUIO COCIMHEHUM METAIIJIOB U HEMETAILIIOB.

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 OPraHUYECKHMX BeLECTB
Tema 4.1. OcHOBHOE coepxkaHue OK 01.
Knacenduxanus, [losiBneHne W pa3BUTHE OPraHUYECKOW XMMHUHM Kak Hayku. lIpenMer opraHmueckoi xumumu. Mecto u I1K 2.3.
CTPOECHHE U 3HAUYEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XVUMHYECKOE CTPOEHHE KaK MOPSAJOK COEJUHEHHsS] aTOMOB B MOJIEKYJIE COTJIACHO WX BaJEHTHOCTH.
OpraHNYECKNX OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOEHMsI OpraHMuYecKux coennHeHuil A.M. byrtneposa.
BeIleCTB VYrinepoaHblii CKENeT OpPraHudyeckol MOJIEKYJbl. 3aBUCHUMOCTh CBOICTB BEIIECTB OT XHMHYECKOIO

CTpOeHHS MOJIeKy. M3oMepus 1 u3oMepsl.




[Tonsatue o QynkuuonanbHo rpymme. Pagukan. IlpuHnunel kiaccuukanum — OpraHUYECKUX
coeMHEeHN. MexXyHapoiHas HOMEHKJIaTypa U HPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUN.
[TonsiTue 06 a3oTcoAep KalUX COCAMHEHUSAX, OMOIOTUYECKH aKTHUBHBIX BelIecTBaxX (yrieBoaax, KUpax,
OeNKax | Jp.), BLICOKOMOJIEKYIISIPHBIX COSTMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATHHA

IpakTuueckoe 3anaTHe Ne 8 Homenknarypa OpraHMYeCKUX COCIMHEHHH OTEIBHBIX KIACCOB
(HaCBIH.IeHHBIe, HCHACBIINICHHBIC W apOMATHYCCKUC YTJICBOJAOPOIbI, CIMPTHI, (I)CHOJIBI, aAJIbJACTUABI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) COCTaBJICHHE IMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT
OpraHU4Y€CKUX BCIICCTB OTACIBHBIX KJIACCOB, HCIIOJIB3Yyd HMX Ha3BaHUA 110 CHUCTEMAaTHYECKON U
TpI/IBI/IaJIbHOﬁ HOMCHKIJIATyp¢C (STI/IJ'ICH, AlCTHUJICH, I'NIMICPHUH, (1)CHOJ'I, (I)OpMaJ'IbIlel"I/II[, YKCyCHas KHUCJIOTa,
[JIALIKH).

IIpakTuyeckoe 3ansaTme Ne 9. Pacuerbl mnpocteitmeid ¢GopMmysabl OpraHMYEcKON
MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO 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; TOMOJIOTUYECKUH psia U ol1iast popMysia; H30Mepus;
¢buznyecKkue CBOMCTBA; XMMUYECKUE CBOWCTBA; CIIOCOOBI MOITYUEHUS ):

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

Teopernueckoe o0yyenue

[IpenenbHble YIIIEBOMOPOILI (IKAaHBI W IMKIOANKaHbI). ['OpeHHe MeTaHa Kak OJWH W3 OCHOBHBIX
UCTOYHHKOB TEIIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOXK/CHHUE B
NPUPOJIC U IPUMEHEHHUE aJTKAaHOB;

Teopernueckoe o0yuenune

HenpeiebHbIe (AJIKEHBI, aJTKUHBI U aJIKaJAUEHbl) U apOMaTHUECKUE YTIIeBOAOPOAbL. ['opeHue ameruieHa
KaK HCTOYHHK BBICOKOTEMITEPATYPHOTO TUTAMEHH TSI CBAPKH U PE3KH METAJUIOB

Teopernueckoe o0yyenue

KHCIJIOPOJICOICPIKAIINE COSTUHEHUSI (CIUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI M DPUPHI, ATBJACTUIBI U
KETOHBI, XUPBI, yriaeBojsl). [IpakTudyeckoe NpUMEHEHUE OSTUJICHIJIMKOINS, TIHIEepUHa, (eHona.
[Ipumenenue dopmanpaeruaa, amneTanbJIeruaa, YKCYCHOM KHCIOTBH. Mplla Kak coJin BBICIINX

KapOOHOBBIX KMUCJIOT. MOIOIIME CBOKCTBA MbLJIa

OK 01.
OK 02.
OK 04.
1K 2.3.




JlabGopaTopHasi padotra Ned [Monyuenne u XUMUYECKHE CBOMCTBA HEMPEETBHBIX
YIIIEBOJIOPOJIOB

— a30Tcojepxallirie COeIUHEHUs (AMUHBI 1 aMUHOKHUCIIOTHI, O€JKH ). BEICOKOMOIEKYISIpHBIE COSAMHEHHUS
(cunTeTMYecKMe M OMOJIOTMYECKU-aKTUBHBIC). MoOHOMEp, TOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepusanus 3TUaeHa KaK OCHOBHOE HAIllPaBJICHUE €r0 UCIOJIb30BAHUS.

['eHeTnueckas CBsA3b MEXKY KJIIACCAMU OPTAHUYECKUX COCIMHEHHUI

JlabopaTopHas padora NeS Ventudukanus anbaeruaos, KapOOHOBBIX KUCIOT U
MbLIa HA OCHOBE (DYHKIIMOHAILHOIO aHAIH3a

IIpakTuyeckue 3aHATUSA

IIpakTnueckoe 3ansaTme Ne 10 CBolicTBa OPraHUYECKUX COCIUHEHUNM OTIEJIbHBIX

KJIACCOB (TpuBHAlbHAas W MEXIyHapojaHas HOMEHKJIATypa, XHMHUYECKHE CBOICTBa, CHOCOOBI
MIOJIyYEHUs1): MpeebHbIE (AIKaHbl U HUKIOAIKAHbI), HEMIPEAEIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHBbI) U
apOMaTUYeCKUEe YIJIEBOJIOPOJIbl, CIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI U 3(UpPHI, aldbAerujbl U
KETOHbI, aMUHBl M aMHUHOKHCIIOTBI, BBICOKOMOJEKYJISIDHbIE COCAMHEHUs. 3aJaHus Ha COCTABICHHE
YpaBHEHMH XMMMYECKMX PEAaKLMH C y4yacTHEM OpPraHMYECKHX BEIEeCTB Ha OCHOBAaHMM HMX COCTaBa U
CTPOCHHUS

IIpakTuyeckoe 3ansaTue Ne 11 CocraBieHue cxeM peaknuii (B TOM 4YHCIE TIO
NPEAIOKESHHBIM  IETIOYKaM  TIPEBPAICHUI), XapaKTepH3yIOIMX XHMHYECKHE CBOWCTBA
OpPraHUYECKUX COECTUHEHUH OTAEIBHBIX KJIACCOB, CHOCOOBI MX IMOJYYEHHsS U Ha3BaHHWE OPraHHMYECKUX
COCIMHEHM 110 TPUBUAIBHOM WJIM MEKIYHAPOAHOU CHCTEMATHYECKOW HOMEHKIIATYPE.
IpakTnueckoe 3ansitue Ne 12 Pemenne npakTuko-opuEHTHPOBAHHBIX TEOPETHYECKUX 3a[aHUM
Ha CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB

IIpakTuueckoe 3anaTue Ne 13[Ipespaienns OpraHuYeCKUX BEIECTB P HATPEBAHUH.
[lonydeHune 3TUIEHA U U3yUEHUE €T0 CBOMCTB. MOIEIMPOBAaHUE MOJIEKYJ U XUMHUUECKHUX MPEBpaIleHU
Ha pUMepe dTaHa, FTUJICHA, alleTHIIeHa U JIp.

Tema 4.3.
Nnentuduxarms

OcHOBHOE coIepKaHHe

Teopernueckoe o0yyenue

OK O1.




OpraHUYECKUX buooprannueckue coenunenus. Ilpumenenne u Ouonoruyeckass pojib yriaeBogoB. OKucieHHe OK 02.
BEILIECTB, UX yIJIE€BOJAOB — MCTOYHMK SHEPrMH JKUBBIX OpraHu3MoB. OOnacTu INpPUMEHEHHs aMHHOKHUCIIOT. OK 04
9 .

3HAYCHIUE 1 [IpeBpamenust OenkoB NHIMM B oOpranu3Me. buonornyeckue ¢yHkuun OenkoB. buonormueckue

(GyHKLIMU )XUPOB. Pojb OpraHnyeckoil XUMHUM B peLIEeHUH Ipo0JIeM MUILEBOM 6e3011acHOCTH 1K 2.3.
HpI/IMeH?HI/Ie B Ponp opraHuueckoii XMMHUHM B PELICHUU MPOOJIEM SHEPreTUYecKoi Oe30macHOCTH, B Pa3BUTUHU
OBITOBOH U MEIULUHEL, CO3JAHUM HOBBIX MATE€PUAJIOB, HOBBIX HCTOYHUKOB DHEPTUM (AILTEPHATUBHEIE HCTOUHMKU
IIPOM3BOJICTBCHH | sHepruu). OnacHOCTh BO3EHCTBUS Ha JKUBbIE OPIaHNU3Mbl OPIaHMUECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
O JIEeATEIBHOCTH | (YIII€BOMOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHWMYECKUE NPOU3BOAHBIC, ANBJIETHIBI M JIP.), CMBICH
YyeoBeKa MOKa3aTesIsl MPeIebHO JIOMYCTUMOM KOHIICHTPALUU

IIpakTuyeckue 3aHATUSA

IIpakTuyeckoe 3ansiThe Ne 14 “Unentuduxanus OpraHuyecKuX COEIMHEHMN OTIENBHBIX

kjaccoB” MneHTudukanus opraHu4ecKuX COEAMHEHUH OTAEIbHBIX KJIACCOB (Ha NMpUMEpE ajlbJeru/oB,

KpaxMmaJia, yKCyCHOM KHCJIOTBHI, OCJIKOB H T.II.) C MCIOJB30BAHUEM UX (PH3UKO-XMMHUYECKHX CBOWCTB U

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

0enkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CHUTHAJA C TOYKM 3PEHUS XUMHYECKHX IPOLECCOB IPH

IPOTEKaHUU Ka4yeCTBEHHON PeaKlMy, NO3BOJISAIOIIEH HASHTU(GHUIUPOBATH NPEAJIOKEHHbIE OPraHUUECKUe

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, I1K 2.3.
XyUMHUueckoe KOHIIGHTPAllMM pEearupyloomux BEIIeCTB, TEMIEpaTypbl M IUIOMIAAM PEAKIHOHHOM IOBEPXHOCTH.
ABHOBECIE TeroBbie 3G (EKTHl XUMUYECKUX peakiuil. DK30- U 3HAOTepMUYeckue, peakuuu. OOpaTuMOCTb
p peakuuii. XUMHYECKOE PpAaBHOBECHE U €ro CMEIIeHHWEe TOoJ JeWCTBUEM pa3IUYHBIX (PaKTOpoB

(KOHIIEHTpaIMs pEeareHTOB WJIM TPOJYKTOB pEaKIWH, JaBJICHHWE, TEeMIleparypa) UIsl CO3TaHHs

ONITUMAITFHBIX YCIIOBHU MPOTEKAHUS XUMHUECKUX TporieccoB. [Ipunmmm Jle [1larense
Pa3nea 6. PacTBopbI

Teopernueckoe odyuenue




PactBopenue kak Qusuko-xuMmuyeckuii mpomecc. PactBopsl. CrocoObl MPUTOTOBJIECHUS PAaCTBOPOB.
PacTtBopuMocTb. MaccoBass [oy11  pacTBOpeHHOro BemiectBa. (CMbICH IOKaszarens IPENeIbHO
JIOITYCTUMOMN KOHIIEHTPAIMH U €0 UCIOJIb30BAHNE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

HpaBHna 3KOJOTHYCCKH uenec006pa3H0ro INOBCACHHA B 6I)ITy u pr,I[OBOfI JACATCIIBHOCTH B LCIIIX 2

COXpPaHCHUA CBOCTO 3J0POBbA U OKPYKAOIICH IMPHUPOAHON CPCIbl; OMMACHOCTb BO3ACUCTBUSA Ha JKHUBBLIC

OpraHu3Mbl OIIPEACTICHHBIX BEIICCTB.
Pazpnen 7. XuMus B OBITY U IPOU3BOACTBECHHOM JAeATEIbHOCTH Y€JI0BEKA OK 01.
7.1. Xumus B OcHoOBHOE coIep:KaHue OK 02.
OBITY 1 i} N} } OK 04.
HpOI/I3BOJ:[CTBeHH Hogeimme I[OETI/I)KGHI/UI XI/IMI/ILIG‘!’CKOI/I HayKI/IvI/I XAMHUYECKON TEXHOJOrnMu. Pojib XMMHHU B 00ecIieueHHn OK 07

o 9KOJIOTHYCCKOH, SOHCPICTUICCKON U IMNIICBOU 6630H8.CHOCTI/I, Pa3BUTHU MCIHUIIUHBI. HpaBI/ma IIOHUCKa U '

OH NCATCIEHOCTH aHamM3a XUMHUYECKOW HWH(POPMALMU W3 PA3JIMYHBIX HMCTOYHUKOB (Hay4Has M Yy4eOHO-HAay4Has 2 T11K2.3.
ICIIOBCKA TuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)

IIpomexxyTouyHast arTecTanus no AucuuIviube (augdepeHuupoBaHHbIi 3a4eT) 2

Bcero

72




3 .YcaoBus peaju3ainuy NnporpaMmsl 001eo0pa3oBaTe/ibHON THCIUIITTHHbI
TpeGoBannss Kk MHHUMAJIBHOMY MAaTEePHAIbHO-TEXHHYECKOMY 00ecIeyeHnIo

Jlns peanu3anuu IporpaMmbl TUCHUILIMHBL JTOJDKHBI OBITh MPETyCMOTPEHBI CIEIYIOLIUE
CHelHaNbHbIC TOMEIICHHs: Yy4YeOHBbIH KaOWHET XUMHHM WK Yy4eOHOM XHMHUYECKOU
nabopaTopum.

OobOopynoBanue yueOHOro Ka0uHeTa (Harasi aAHbIC nocoous): HaOOPBI
IApPOCTEPKHEBBIX MOJEIECH MOJIEKYJ, MOJEIH KPUCTALIMYECKUX PEIIETOK, KOJUIEKIINU
IIPOCTHIX U CIIOKHBIX BEHIECTB /WM KOJUICKIIMU MOJUMEPOB; KOJUJICKIIHUS TOPHBIX MOPOJ U
MUHEpaJoB, Tabnnua Menneneena, yueOHble (puibMbl, LU(POBbIE 00pA30BATENBHBIE PECYPCHI.

Texnnuyeckue cpeacrsa O00y4eHHMsi: KOMIIBIOTED C YCTPOWCTBaAaMHU BOCIPOM3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C B3KpPaHOM, MYJbTHUMEAUNHAs JI0CKa, YKa3Ka-
IIPE3EHTEP IS IPE3CHTALU.

OoOopynoBaHue 1adopaTopuu U padoYux MecT JIadopaTOpuu: MEH3YPKH, MUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbl, IPEAMETHBIE U TOKPOBHBIE CTEKJIA, TIIAHIIETHI
JUTSI KanlebHBIX peakuui, GUiabTpoBalibHAsA Oymara, IpOMbBIBAJIKH, CTEKJISITHHbIE TPOOUPKH,
pPE3UHOBBIE TPOOKHU, (DOHAPUKH, HAOOP PEAKTUBOB, CTEKJISIHHBIE NAJOYKH, IITATUBBI JJ1S
MPOOUPOK; MEPHBIE HMIUHAPHI, BODOHKU CTEKJITHHBIE, BODOHKH JI€TUTEIIbHbBIE
nunuHapuyeckne (50-100 M), cTynku ¢ necTukoM, (papdopoBbI€ YALIKH, TUHLETHI, PUIBTPHI
OyMakHbIE, BaTa, MapJsi, 4aCOBbIE CTEKJIA, DJIEKTPOIUIMTKH, JIJA0OPATOPHBIEC IITATUBBI,
CIIUPTOBBIC TOPEJIKHU, CITUYKH, TPUOOP ISl MOTyUEHUS Ta30B (MM MPOOUpKa C Ta300TBOTHON
TpYyOKOIA), IepKATENH JIJIsl TPOOUPOK, CKIISTHKH ISl XpPAaHEHHUS! PEaKTUBOB, Pa3gaTOYHBIC
7n0TKH; XuMudeckue crakansl (50, 100 u 200 mi1); mmaTesu; MUHIETHI, TUTSIIbHBIC ITUTIIIBL;
CEKYHJOMepHI (TaiiMepsl), MepHbIie podupku (Ha 10—20 M) 1 MepHbie k01061 (25, 50, 100 u
200 mur), BoasiHast OaHs (MIJIM TEPMOCTAT), CTEKJISTHHBIC MAIOUYKH; KOHUYECKUE KOJIOBI JIsI
tutpoBanus (50 u 100 Mi1); UHAUKATOPHBIE MTOJIOCKHU JUIs onpenenenust pH u ctannapTHas
MHJUKATOPHAs IIKaJla; YHUBEPCAIbHbIN HHAUKATOpP; NuneTku Ha 1, 10, 50 mu (uiam no3atopsl
Ha 1, 5 u 10 mu1), OropeTku AJig TUTPOBaHUS, MeAUIIMHCKKE mmpuiibl Ha 100—150 mu,
nabopaTOpHbIE /WM aHaTMTUYEeCKUEe Bechl, pH-MeTphbl, cymmibHbIN mKad, u ap.
nabopatopHoe 000pyI0BaHUE.



NudopmanuonHoe odecnevyeHne peaju3anum NporpaMmbl

Jlnst peanuzanuu nporpaMMbl OUOIMOTEYHBIN (POHT 00pa30BaTENbHON OpraHu3aluu
YKOMIUIEKTOBAH N€YaTHbIC U/WUITU JJIEKTPOHHBIE 00pa3oBaTesibHble U MH(GOPMAIIMOHHbBIE
pEeCypChl, PEKOMEHIOBAaHHBIE JIJIsl UCIIOJI30BAHUS B 00pa30BaTEeIbHOM IIPOIIECCe.
IleuaTHble H31aHUA
1.Andunorenona, M. B. XumMus: yd4eOHHUK ¥ IPAKTHKYM JIJISI CPETHETO
npodeccuonanbHoro oobpazopanus / M. B. Aadunorenosa, A. B. babkos, B.A. IlomkoB. —
2-e u3A., ucnp. u non. — Mocksa: U3znarensctBo FOpaiit, 2022— 291 c.
2. Illerommxuna, H. A. O6mas xumust: yaeonuk mist CI1O / H. A. [llerommxuna, JI. B.
MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.
3.Huxonbckuii, A. b. Xumus: Y4eOHUK U MPaKTHKyM MPodecCHOHATBHOTO 00pa3oBaHwMs /
A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j.,
nepepad. u gon. — Mocksa: UznatensctBo FOpaiit, 2022 — 507 c.
4. Xumusi: yaeOHHK [T cpeaiHero npodeccuonanbHoro oopasosanus / 0. A.
Jle6enes, I'. H. danmeeB, A. M. l'ony6eB, B. H. IllamoBan; moa oOmei penakiuei
I'. H.
5.DaneeBa. — 2-e uzj., nepepad. u gon. — Mocksa: M3natenscto Opaiir, 2022 —431 c.
JloTOTHUTENbHBIE UICTOYHUKHU
Yepuuxona H. 0., MemepsikoBa E. B. PemaeM 3a1aun no XuMuu caMOCTOSITENIBHO: Y4EOHOE
nocobue / H. YO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.
6.Pe3ankoB B. A. COopHUK yrnpaXHEHH 1 33714 110 OPTaHUIECKOW XUMHH: Y9eOHOE TocoOme
/ B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.
Kanyctuna A. A., Xansuenko U. I'., JIubanor B. B. O6mias u HeopraHuueckasi XuMusl.
[Ipaktuxkym / A. A. Kamyctuna, W. I'. Xansuenko, B.B. JIubanos — Cankr-IlerepOypr: Jlaus,
2020 — 152 c.
HNurepHer-pecype
1.hvsh.ru — Xypnan «Xumus B KOS,
2.https://postnauka.ru/themes/chemistry — nekuuu mo XMMuK Ha CalTe
3.IToctHayxka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momyaspHbIii MpoeKT
«OnemenTsl bombIioii Haykw» MaTeMaTHKa, aCTPOHOMHSI, HAYKH O
KU3HHM, Hayku o 3emie). HoBocTM Haykw, KHUTH, HAYYHO-TIONMYJISAPHBIC CTaThH, JCKIIHUH,
DHITUKITOTICTHH.
4.http://gotourl.ru/4785  (http://www.hij.ru/) CaiiT Hay4HO-TIOITYJIIPHOTO KypHajia
«X¥UMUS U )KU3HBY.
5.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema JHCTaHIIMOHHOTO OOY4YEHUs, HalpaBJieHHAs B TEPBYIO OYepeb HA TOJTOTOBKY K
OJIMMITHAZIAM BCEX YypOBHEM —  OT  WKOJBHBIX A0 MexnyHapoaHoit. Cailt
COJICPIKUT OTPOMHOE KOJIMYECTBO 3anad, CTPYIITUPOBAHHBIX



http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/)

KaK 10 TeMaM, Tak ¥ 1o oaummuaaam. [1o BceM OCHOBHBIM pa3jieiaM XMMUN IPUBEAEH
TEOPETUYECKUI MaTeprall ¥ pPa300paHbl PEIIeHUs TUITOBBIX 3a/a4.
6.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3pIdHbIi caliT 0 CBOKWCTBAX
XUMHUYECKHUX 3JICMCHTOB.
7.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii CaiiT oHIaiiH-
o0Opa3oBaHusi, 00pa30BaTEIbHBIX KYPCOB M BUICOICKIIMN JIJISl ITKOJBHUKOB, CTYCHTOB
U yunutenen. EcTh HECKOJIbKO KypCOB 110 XUMUH.
http://www.xumuk.ru CaiiT 0 XuMHH: KJIIaCCUYECKUE YIeOHUKHU, CIIPABOYHUKH,
SHIIUKJIOTICIH, TIOUCK OPTAaHUYECKUX U HEOPTAaHUYECKUX PEAKIIMiA, COCTABJICHUE
YPaBHEHUM PEAKLIHM.
http://orgchemlab.com/ Caiit, mocBsIIEHHBIN MPaKTHYECKOW paboTe B 1abopaTopuu

4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOI

JAUCHUITIIMHbI

KoHTpo:b 1 o1ieHKa pe3ynbTaToB 00yUeHHUsl OCYIIECTBIISIETCS PEIoaBaTeeM
B IIpOILIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHI U Ja0OPaTOPHBIX padoT,
TECTUPOBAHMS, a TAKKE BBIMOJHEHUS 00YUarOUIMMUCA WHIUBUIyaJIbHBIX 3aJJaHUMH,
IIPOEKTOB, HCCIeN0OBaHUI. Pe3ynbTarel 00y4eHUs ONMPEAEIISIOT, 4YTO O0yYarOIIHeECs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUCHUS

JUCHUITIIUHBIL.

st dopMupoBaHusi, KOHTPOJIS U OLIEHKU PE3YIbTATOB OCBOCHHUS yueOHOM
JVCLUIUIMHBI UCTIONBb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUSTHI, MPEICTABISIOMIAS
co00l KOMITJIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTaAMH O0yUYCHUS
u chopmymnupoBaHHbIX ¢ yaeTom @I'OC COO (mpeaMeTHbIe pe3yabTaThl 10

muctuumummae) u GI'OC CIIO.
OK/TI T
Ne Monyas/Paznen/Tema | Pe3yabTar o0yueHust HITb! oueHqu:, X
K MepONpUATHH

| | OcHoBHOE coep:kaHue

XUMHYECKUX
3JIEMEHTOB U PUPOJA
XUMHYECKOU CBA3U

XUMHUYECKUE (OPMYITbI
COEMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMUYECKUX
AJIIEMEHTOB, UCXOJIA U3
BaJICHTHOCTH H
AIEKTPOOTPHIIATEITEHOC
TH

1 ®opMyIUPOBATDH
Paznen 1. OcHoBbI pMyJHPp
0a30BbIe NIOHATHSA U
CTPOEHHUS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01. |Crpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue

aTOMOB XMMHUUYECKHX
AJIEMEHTOB U MPUPO/IA
XUMHUYECKOM CBSI3H).

2. 3amaun Ha COCTABJICHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX
COoeIMHEHUN (OKCHUJIOB,
CyJb(pHUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHHE



http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MeEpONPUATHH

XUMHYECKON CUMBOJIMKH U
Ha3zBaHUU COEIUHEHUHN MO
HOMEHKJIaType
ME3KIyHApOJHOTO COI03a
TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIBHBIX Ha3BAHUI
JIJISL COCTaBIICHUS
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COEJIMHEHUM (OKCHUIOB,
Cynb()UI0B, TUAPUIIOB U
T.II.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHU OTAEIbHBIX
KJIaCCOB

1.2

OK OI.
OK 02.

[Tepuoanueckuii 3aK0H
u tabmuma JI. 1.
Menneneena

XapaKkTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOTUYECKOU
CHUCTEME XUMHYCCKUX
sanemeHToB [[.W.
Menneneena

1. Tect «Mertannuueckue /
HEMETAJUINYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIEHOCTh
Y CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIO)KEHHUEM B
MEPUOIUYECKON CUCTEME
XAMHUYECKHUX JIEMEHTOB
.. MenneneeBay.

2. IlpakTrueckue 3a1anust
Ha YCTAHOBJICHUE CBA3U
MEXYy CTPOCHUEM ATOMOB
XHMHUYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM
W3MECHEHUEM CBOWCTB
XHMHUYECKHUX DJIEMEHTOB U
WX COeIUHEHUHN B
COOTBETCTBHH C
MOJIO)KECHUEM
ITeprnoanyeckoit cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUS
HAa XapaKTEPU3ALHIO




OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MeEpONPUATHH

XUMHUYECKHUX AJIEMEHTOB:
«Metannuueckue /
HEMETAUTHYECKHIE
CBOMMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C X
AIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHUEM B
[IEPUOIUYECKON CUCTEME
XUMHUYCCKHUX 3JIEMEHTOB
J.1. MenneneeBa»

Paznen 2.
XuMH4YecKue
peakuuun

Xapakrepu3oBaTh
THIBI XUMHUYECKHX
peakuuit

Konrpoabnas padora
«CTpoeHue BelecTsa u
XHMHYECKHE PeaKIum»

2.1

OK OI.
OK 04.

THnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCIUHCHUS,
pasyioxkeHust, 0OMeHa,
3aMelleHus,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peaKIu

1. 3amaun Ha cocTaBICHUE
YPaBHECHU pEaKIU:

— COCJIMHEHUSI,
3aMeleHus, Pa3JIOKEHNUS,
oOMeHa;

— OKHUCIIUTEIIHO-
BOCCTAHOBUTEIBHBIX
peaKuuii ¢
HCIIOJb30BaHUEM METO/1a
AIIEKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
Macchl BEIIECTBA UITU
o00BEMa

ra3oB 10 U3BECTHOMY
KOJINYECTBY BEILIECTBA,
Macce Wik 00bEMY OJTHOTO
13 Y4acCTBYIOIIUX B
pEeaKIuyu BEIIECTB,;
pacyEThI

Macchl (00bEMa,
KOJINYeCTBa BEIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEILIECTB UMEET
puMecH

2.2

DNEeKTPOIIUTHYECKAS
JUCCOLIMAIIS U

CocTaBnsATh ypaBHEHUS
XUMHUYECKUX PEaKIUn

1. 3aganus Ha
COCTAaBJICHUE




OK/II

Tunol OIeHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust -
K MepoNnpusITHH
MOHHBI 0O0MEH MOHHOTO OOMeHa ¢ MOJIEKYJIIPHBIX U MOHHBIX
y4acTHeM peakimii ¢ yyactuem
HEOPraHUYECKHUX KHCJIOT, OCHOBAaHUI U
BEIIECTB COJIEH, YCTAHOBJICHUE
WU3MEHEHUS KUCITOTHOCTH
Cpelbl
2. JJabopaTopHnas pabota
"TUIBl XUMAYECKUX
peakuuii”
3 Paszgea 3. Ctpoenue |(Mcciaenosarb KounrpoJuabHas padora
U CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPIraHUYeCKUX HEOPIraHU4YeCKHUX HEOPraHU4YeCKHX
BeLeCTB BeLeCTB BeLEeCTB»
3.1 | OK 01. |Knaccuduxkanmus, Knaccudumuposats 1. Tect «Homenknatypa u
HOMEHKJIaTypa 1 HEOpPraHUYECKUE Ha3BaHUE
CTpOEHUE BEILECTBA B HEOPraHWYECKUX BELIECTB
HEOPTraHUYECKUX COOTBETCTBHHU C UX UCXOJIS U3 UX XUMHYECKOU
BEILIECTB CTPOCHUEM (bopMyIbl UIU

COCTaBJICHHE XUMHYECKON
(hopMyJIbl UCXOMS U3
Ha3BaHMS BEIECTBA MO
MEKTyHapOHOU WIIH
TPUBHAIBHOU
HOMEHKJIAType».

2. 3ajmauu Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coemuHeHus) B MOJIEKYJIE
(cmecn).

3. IIpakTryeckue 3agaHus
1o KJjaccupuKaIum,
HOMEHKJIaType U
XUMUYECKUM (hopMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha ONpEACIICHUE
XUMHYECKOW aKTUBHOCTHU
BEILIECTB B 3aBUCUMOCTH
BHUJIa XUMHYECKOU CBI3U U
THTIA KPUCTAJUIMYECKON
peleTKn




OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MeEpONPUATHH

3.2

OK O1.
OK 02.

DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK>ke THUIIa
KPUCTALINYECKOU
pEILIEeTKA

1. Tect «OcobGeHHOCTH
XUMHUYECKUX CBOMCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHUi, aM(pOTEpHBIX
TUAPOKCUIOB U COJIEW.
2. 3agaHus Ha
COCTaBJICHUE YPaBHEHUM
XUMHYECKUX PEAKIUU C
Y4aCTHUEM MPOCTHIX U
CJIOHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBAaHMI U aM(OTEPHBIX
TUAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3YyIOIIUX X
CBOMCTBa U CIIOCOOBI
MOJyYEHHUSI.

3. IIpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS
Ha CBOMCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK O1.
OK 02.
OK 04.

Nnentudukamus
HEOPTaHUYECCKUX
BEILIECTB

Hccaenosath
Ka4eCTBEHHbIC PEAKIINU
HEOPraHUYEeCKHUX
BCILIECTB

1. ITpakTuko-
OPUEHTUPOBAHHBIE
3a/IaHUS TI0 COCTABJIEHUIO
XUMHUYECKUX PEAKIUH C
y4acTUEM
HEOPTaHUYECKUX BEIIECTB,
HCIIOJB3YEMBIX IS UX
UJCHTU(UKALIMH.
2.JIabopaTopnas pabora:
“Unentudukanus
HEOPTaHUYECKUX
BEILIECTB”

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4YecKux
BelIeCTB

HUccaenoBars
CTPOCHHUE U CBOMCTBA
OpPraHuYecKuX
BelleCTB

KounrpouabHas padora
«CTpoeHne U cBoOiicTBa
OPraHMYecKHX BellecTB




OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MeEpONPUATHH

4.1

OK O1.

Knaccuduxanus,
CTpOEHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

Knaccuduimposatsb
OpraHU4ecKue
BEILECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amanus Ha
COCTaBJICHUE Ha3BaHUI
OpTraHUYECKUX
COEMHEHUH 110
TPUBHAIBHON WIH
MEXKIYHAPOIHOU
CUCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTABJICHUE MOJHBIX U
COKpAIEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpraHUYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB.

3. 3agauu Ha ONpEICIICHUE
npocrenien GopMybl
OpPTraHUYECKON MOJIEKYJIBI,
HCXOJIS1 U3 DJIEMEHTHOTO
coctara (B %)

4.2

OK 01.
OK 02.
OK 04.

CBoiicTBa
OPraHUYEeCKUX
COeINMHEHNH

VYcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJ

1. 3amanus HA
COCTaBJICHHE YPAaBHECHUI
XUMHYECKUX PEAKLNN C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHS.

2. 3amaHus Ha
COCTaBJICHUE YPABHEHUM
XAMUYECKUX PEAKIINM,
WJUTIOCTPUPYIOLINX
XUMHYECKUE CBOMCTBA C
YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
PEAKIMKA U TEHETUYECKOU
CBSI3M OPTaHUYECKUX
BEIIECTB PAa3HBIX KJIACCOB.
3. PacueTHple 3a1a4uu 1o
YPaBHEHUSM PEAKIUU C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JlTabopaTopHnas pabota
“IIpeBpaienus
OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu"




OK/II

Tunol OIeHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust -
K MepoNnpusITHH
4.3 | OK01. |Mnentuduxanus Uccnenosats 1.IlpakTuko-

OK 02. |opranuyeckux KaueCTBEHHbIC PEAKIIUU |OPUEHTUPOBAHHbIE

OK 04. |BEIIECTB, X 3HAYCHHUE |OPraHUYECKHUX 3a/IaHUS TIO COCTABJICHUIO
U IPUMCHEHUE B COCIMHECHUN OTACIIbHBIX |[XUMUYCCKUX PEAKITHH C
OBITOBOM U KJIaCCOB y4aCTHUEM OPTaHUYECKUX
MPOU3BOJICTBEHHOMN BEILIECTB, B T.4.
NEATEeIIbHOCTH UCITOJIB3yEeMBIX JIJIS UX
YeJloBeKa uaeHTuuKau B ObITY U

MIPOMBIIILICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukarus
OpraHUYECKuX
COEIMHEHUM OTACIIbHBIX
KJIACCOB”
5 Pa3zpnea 5. XapakrepHu30BaTh
Kunernueckue n BJIMSIHME PA3JINYHBIX
TepMoJAMHaAMHuUYecKue |(paKTOpoOB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEeKAHUS CKOPOCTh XUMHYECKHX
XHMHYECKHUX peakuui
peakuuii
5 |OKO01. |CkopocTh XapakTepu3oBaTh IIpakTuko-

OK 02. |XMMHYECKHX peaKlUi. |BIUSHUE KOHIICHTPAIIUU |OPUEHTUPOBAHHbBIC
XUMUYECKOE pearupyronmx BEUECTB [TEOPETUUECKUE 3aTaHUS
paBHOBeECHE U TEMIIEpaTyphl Ha Ha aHau3 (PaKTOpOB,

CKOPOCTb XUMUYECKUX |BIUSAIONINX HA U3MECHEHHE
peakiuii CKOPOCTH XUMHUYECKOHN
XapakTepu3oBaTh peakuuu. [IpakTuko-
BIIUSTHAC U3MCHEHUS OpUEHTHUPOBAHHBIC
KOHIICHTpAIun 3a/1aHusl HAa IPUMEHEHUE
BEIIIECTB, PEAKIIUU npuHnumna Jle-IllaTense
CpEIbl M TEMIIEPATyPhl |1 HAXOXKICHHS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYIECKOTO PaBHOBECHS XUMHYECKOMN
paBHOBECHUS pEeaKIvy U aHaJIn3
(haKkTOpOB, BIUSIONINX HA
CMEILEHUE XUMHYECKOTO
paBHOBECHUS
6 UccaenoBarh

Pa3nen 6. PactBopsl

HCTHHHbBIC PACTBOPLI €
3aJaHHBIMH




Ne o/ Monayas/Pa3znen/Tema | Pe3yabTaT 00yueHus Tumsr oueHqu:) .
K MepoNnpusITHH
XapPaKTePUCTUKAMH
6.1 | OK 01. |[lonsitue o pactBopax |Paznuuath uctunusie |1. 3agaun Ha
OK 02. pacTBOpBI IIPUTOTOBJICHUE
PacTBOpPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/laHKs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
JESATEIbHOCTU YeJIOBEKA
6.2 | OK 01. |HccaenoBanme UccnenoBats ¢usuko- |Jlaboparopras pabora
OK 04. |CBOMCTB pacTBOpPOB xuMudeckue cpoiictea |“IIpuroroBneHue
WUCTUHHBIX PACTBOPOB  [pacTBOpPOB”
Il | IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJeP:KaHUE (COoAepKAHUE TPUKJIATHOTO
MO/YJIs1)

7 Pa3znen 7. OueHnuBarthb 3amura Keiica (¢ yuyeTomM
Xumusi B ObITY H nocjaeAcTBUs OLITOBOM |Oyay1uei
NPOU3BOJACTBEHHOH | MPOU3BOACTBEHHOM |NPOGeCCHOHAIBHOMI
NesITeJIbHOCTH NesITeJIbHOCTH nesITeJIbHOCTH)
YeJI0BeKa YeJI0BeKa ¢ MO3UIUi

IKOJIOTHIECKOM
0e30macHOCTH
OK 01. |Xumus B ObITY U OneHuBath Keiic (c yueroM Oynymiei
OK 02. |pOM3BOACTBEHHOU MOCJEACTBUS OBITOBOM |MpohecCHOHAIBHOM
OK 04, |I€ATEIBHOCTH Y TIPOU3BOJICTBEHHON  |J€ATEIIBHOCTH)
OK 7. |eToBeKa JEATENLHOCTH Hes0BeKa BOUSMO)KHBIG TEMBbI
K 2.3, CmosuumMi KEICOB:
AKOJIOTHYECKOMN 1. Iloremienne kauMara u
0e30macHOCTH BBICBOOOK/IEHUE Ta30BBIX

TMIPATOB CO THA OKEaHa.
2. bynyuiue MmaTepuabl
JUIsl aBUa-, MAILIMHO- U
MPUOOPOCTPOCHUSI.

3. HoBeie maTepuansl 11s
COJIHEUHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PACTUTENbHBIX
penaparoB







