





COJEP)KAHUE

. OBIIAS XAPAKTEPMCTHKA PABOYEI TPOr'PAMMBI YYEBHO
JTACIHATITAHBI

. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI
. YCJOBUS PEAJIN3AIIUYA YYEBHOM JUCIUILIUHBI

. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI1
JTUCHUIINHBI



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. MecTO JUCUMIVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccMOHAJbHON 00pa3oBaTeIbLHOM
NPOrpaMmblI
Oo6meobpazoBatenbHas guctumimaa OVYIL. 05 «Xumus» sBisercs 00s3aTENIBHON YacThIO
o0mieo0pa3oBaTeapHOrO MUKIA 00pa3zoBaTelibHON mporpammel B cootrBerctBuu ¢ ®I'OC CIIO mo
cnenuanbHocTr 10.02.05 «Obecnieyenre nHGOPMAMOHHOW 0€30MaCHOCTH aBTOMATHU3MPOBAHHBIX
CUCTEM» YTBEPXKIEHHOTO ITprKazoM MunoOpHayku Poccun ot 09.12.2016r. Ne 1553.

1.2. Heaun 1 miianupyemMble pe3y/JibTaTbl 0CBOCHHMS JHCIUILIHHBI

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

@opMUpPOBaHUE Yy CTYIEHTOB IPEACTABICHUS O XMMHYECKOH COCTaBISIOLIEH €CTECTBEHHO-
HAay4yHOW KapTUHBl MHpa KaK OCHOBBI IIPUHSATHS PEIICHUN B XU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHOM Cpeae.

3agauu AMCHHUILINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKUX IPOLIECCOB U
ABJICHUM B OKpYKalOIIEW cpelne, LEJIOCTHOM HAay4yHOM KapTUHBI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMsI COCTaBJISTb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHUS XMMMUYECKHUX peakUuid, OOBSCHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIOZCHNEM IpaBUil 0€30IaCHOTO OOpalleHUs ¢ BELIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENbHOCTH U XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB;

6) copMHpOBaTh MOHUMAaHHWE 3HAYMMOCTU JOCTH)KEHHH XMMHMYECKOW HAyKH M TEXHOJIOTMiH
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJICTBEHHOMN cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS 0011e00pa30BATEJbHON NUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHHne TUCHUILIMHA uMeeT npu ¢popmupoBanuu 1 passutuu OK 01, OK 02, OK
04, OK 07, JIP 1, JIP 2, JIP 9, JIP 10, IIK 1.4, I[IK 2.1, IIK 2.4, TIK 3.2, IIK 3.5.



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

dopMupyembIx O0mmue JMCUMIIMHAPHBIE

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:
Bribupats - TOTOBHOCTb K TpYyJly, OCO3HAHHWE LIEHHOCTH | OCHOBOIIOJAralolIe MOHITHUS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTPOHHAas
Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJiouka aToma, s-, p-, d-3JIeKTpOHHBIE OpOUTANIN aTOMOB, MOH, MOJIEKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€SATEIBHOCTU | BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKUCIECHMS, XMMHYECKas
npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKeJerT,
bHOM CIOCOOHOCTh ~MHHULIMMPOBATh, IUJIAHUPOBATh MU | (YHKIUOHAJIbHAS TPYIIA, paguKaji, U30MEpHs, U30MEphl, TOMOJOTUYECKUIT
JEATEIIBHOCTH | CAMOCTOSATEIBHO BBIIIOJIHATD TAKYIO EATENBHOCTD; | Psll, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- M a30TCOAEPKAIINE COCTUHEHMS,
IIPUMEHUTENbH | - WHTEpeC K pa3InYHBIM chepam | OMOIOTMYECKH aKTHUBHbBIE BelllecTBa (YIJIEBOAbBI, JKUPBI, OEIKH), MOHOMED,
0 K Pa3JIYHbIM | IPOEeCCHOHATIBLHOMN 1€ TeTbHOCTH, [IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHUS,
KOHTEKCTaM Osjanenne  YHHBEPCAJIBHBIMM  Yy4eOHBIMHU | KDUCTAJUIMYECKAs DPELIETKA, THUIIbI XMMUYECKUX PEAKIMHA (OKUCIUTEIBHO-

NMO3HABATEJIbLHBIMHY J1CHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENIBHO (bopMynHMpoBaTh u
aKTyalIM3MpoBaTh NpoOIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIHCCTBGHHLIﬁ HpI/ISHaK NN
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- ONpeneisaTh IeNd JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBISTh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTH KOppCKTI/IBBI B JACATCIIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,

3aJaBaThb

BOCCTaHOBUTENbHBIE, 9K30-U YHAOTEPMHUUECKUE, PeaKIIM HOHHOTO 0OMEHa),
PacTBOp, JIEKTPOIUTHI, HEIIEKTPOIHUTHI, dJIEKTPOIUTHYECKAS] JUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (T€OpUs XHMHUYECKOTO CTPOEHUs
oprannyeckux BemectB A.M. byriepoBa, Teopus 3IEKTPOIUTHYECKOM
nuccouranuu, nepuoanyeckuil 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJTYyYEHUH U 0€30MaCHOM HCIIOJIh30BAHUH
BOXHEHIINX HEOPTaHMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMETh BBISBISITh XapaKTEpPHblE MPU3HAKK M B3aUMOCBSA3b H3YYEHHBIX
HOHSITI/II\/’I, HpI/IMeHSITI) COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OIINCaHun CTpOGHI/ISI 158
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLCHUN;
BBIABIIATE  B3aMMOCBS3b  XMMHUYECKMX 3HAHMH ¢  IIOHATHIMH U




OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HMCCIIETOBATEIBCKOM
u MIPOCKTHOM IEeITEIBHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJIATH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- QHAIM3HWPOBATH MOJYYECHHBIC B XOJI€ PEIICHUS
3aJaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeTh UWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHUSA B
MO3HABATENILHON M COIMAIbHOM MPaKTHUKE

npeiaraTh

MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- yMETb UCIOJb30BaTh HAMMEHOBAaHUS  XUMHUYECKMX  COCOUHCHUU
MEKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U
TPUBMAJIbHbBIE Ha3BaHUS BaKHEHIIMX BEILECTB (3THJIEH, alleTHIIEH, ITMLEPHUH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLIUH, YrapHbId Tas,
YIJIEKUCHBIA ra3, aMMHUaK, raileHas U3BeCTb, HETalleHas U3BECThb, MUThEBAs
cola M JPYTHX), COCTABIATH (DOPMYIBI HEOPTraHMYECKHMX M OPraHUYECKUX
BEIIECTB, YPaBHEHHUS XUMHUECKUX pPEaKUUH, OOBACHATH HX CMBICIH;
MMOATBCPKIAATH XapaKTCPHBIC XUMHUYCCKUC CBOMCTBA BEUICCTB
COOTBETCTBYIOILMMHU JKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XMMHYECKHX
peaKuuii;

- YMETb YCTaHaBIUBAaTh IPHUHAJICKHOCTb M3YYEHHBIX HEOPIaHUYECKUX U
OpTraHN4Y€CKUX BCUICCTB K OIPCACIICHHBIM KJIaCCaM W IpylilamM COGHHHCHHﬁ,
XapaKTepU30BaThb HX COCTaB U BAKHEHIIME CBOMCTBA; ONPEACIATH BHUJbI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAsl, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU()UIUPOBATh XUMHUECKUE
peaxiuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
CCTGCTBCHHOHay‘-IHOI\/’I KapTUHBI MHUpaA, pOJIU XHMHUU B IO3HAHUH SIBICHUH
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM Ul peleHus] MPaKTUYECKUX
3aJjad M 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YyMETh NPOBOJIUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHSIM
XUMHNYECKUX peaKuMﬁ C HUCII0JIBb30BaHUEM (1)I/I3I/ILIGCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbBIE XMMHMYECKHE 3HAHWS A NPUHATHS PELICHHH B KOHKPETHBIX
KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHUCM

OK 02.
Hcmons30BaTh
COBpEMEHHBIE
cpencTaa

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,

- yMeTh IJIAaHUPOBaTh H  BBIMIONHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHusi OPTraHWYECKUX BEUIECTB IMPH HArpeBaHUHU, IOJTYYCHHE
ATUJIEHA M U3YYECHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKI[MU Ha albICTU[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€NKOB NpH HarpeBaHuH,




MIOWCKa,
aHaJu3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSITEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAaHMIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HAHME IEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJaJIeTh HABBIKAMU TOJy4eHUs MHPOpPMAIUHU U3
HUCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYULIECTBIISATh MOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 1
WHTEPIPETAHIO HH()OPMAIIUN Pa3TUYHBIX BUOB U
dbopM TpencTaBIeHNUS;

- CO3/aBaTh TEKCTHl B Pa3WYHBIX (popmaTax c
y4eTOM Ha3HaueHusT HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BBIOWpas ONTUMAIbHYIO  (opmy
MIPEICTABICHUS U BU3YaIU3alIlNH;

- OIIGHHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpencTBa WH(GOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJOTMA B PEHICHUHN

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMPaBOBbIX U
TUYECKHMX  HOPM, HOPM  HH()OPMALMOHHOM
0€30I1aCHOCTH;

- BJIaACTb HABbIKAMHU PACIIO3HABAHHWA U 3alIIUTHL

[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAUTH pEAKIMH HMOHHOTO OOMeHa,
OTIpEeNATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cylbdar-,
kapOOHAT- H  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metaiel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH OE30MacCHOCTH IpH OOpalieHuH ¢
BellecTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBAaHHEM; MPEACTABIATh PE3YIbTAThI
XMMUYECKOT0 KCIIEPUMEHTA B (hOpMe 3aMKCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TTOIY4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMH METOJaMHM HAay4yHOTO IIO3HAHMUS BEILECTB U

XUMHUYECKUX  sIBJeHWM  (HaOmoJeHue,  HM3MEpEHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb IPOBOAUTH PACUeThl MO XMUMHUYECKUM (OpMyNaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0ObeMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




uHpopManuu, HHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESATEIIBHOCTH;

OBianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh:

- IOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- IpUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
€e JIOCTHXKCHHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacrpenenaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH paboThI;

- KOOPJIMHUPOBAaTb W BBHINOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBI/ISI;
-  OCyHICCTBJIATH IMO3UTHBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH MHUIIMATHBHBIM
OBJ1aieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') NPUHATHE ce0s U APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABAaTh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3ULIMU JIPYTOro YEI0BEKa;

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJIOTYy; JAEHaTypauus OENKOB IpH HarpeBaHUHU,
[[BETHbIE pEaKkUUu OCNIKOB; MPOBOAUTh pEAKIMH HMOHHOIO OOMeHa,
OTIpEeNIeNATh CpPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLMU Ha Cyibdart-,
KapOOHAaT- M  XJOPUA-aHMOHBI, Ha KAaTHOH  aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIE 33hauu 1o TemaMm "Meramis" u "Hemetamns") B
COOTBETCTBUM C IpaBWIaMU TEXHUKH O€30IaCHOCTU IpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIHTATOB




OK 07.

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYCCKOW  COCTaBJISIONICH

CopneiicTBoBaTh | - c(HOPMUPOBAHHOCTh HKOJOTHMUECKOW KYJIbTYpHI, | €CTECTBEHHOHAyYHOH KapTHHBI MHpPA, POJIM XMUMHUU B IO3HAHUHU SIBJIECHUH
COXPaHEHHUIO NOHMMAaHHUE BIIMSHUS COLMAIBHO-)KOHOMHYECKUX | MPUPOJABI, B (OPMHUPOBAHUHM MBIIUICHUS M KYJIbTYpPHl JIMYHOCTH, €€
OKpy’Kalolled | IpOLIeCCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOIUMOMN JUIsl PeIICHUs IPAKTUYECKUX
Cpelibl, COLMAIBHOW Cpeapl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | xapakTepa 3KOJ0rMYECKUX IpolieM; IIPUPOJHON Cpee;
€HHUIO, - TUIAHUPOBAHME M OCYIIECTBICHHE JCHCTBHH B | - yMETh COOJIIOJATh MpaBWIa HKOJOTHYECKU IEIecO00pa3HOr0 MOBEICHHS B
IPUMEHSTH OKpYy’Kalolled cpele Ha OCHOBE 3HaHUS Lejied | ObITy U TPYHOBOH AEATEIbHOCTH B LIEISIX COXPAHEHUs CBOETO 3/10POBb U
3HaHUs 00 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; OKpYXarollel MPUPOAHON CpEeIbl; YUUTHIBATh ONACHOCTb BO3JEHCTBUS Ha
WU3MEHEHUN AKTUBHOE HENpUATUE JEHUCTBUM, MNPUHOCSAIIUX | KUBBIE OPraHU3Mbl ONPEIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKAa3aTessd
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MPEAEIbHON TONYCTUMOW KOHUEHTPALUU
IIPUHLIMATIBI - YMEHME IPOrHO3UPOBaTh HEOIAronpusTHbIE
OepexIInBOro HKOJIOTMUYECKNE IOCIEACTBUS IMPEANPUHUMAEMbBIX
IIPOU3BOJCTBA, | JIEHCTBUM, IPEAOTBPAILATh UX;
3P PeKTHBHO - paciiipeHue OmbITa JIeSITEIIbBHOCTH
JENCTBOBATh B | 3KOJOTMYECKOW HAIIPABJIEHHOCTH;
Ype3BbIYAIHBIX | - OBJIaJICHHE HaBbIKAMU y4€OHO-
CUTYaLUsAX MCCIIEI0BATEIBCKOM, IPOEKTHON M COLUAIbHON
JIeSITEIIbHOCTH;
JP 1 Oco3zHarouuii ceds rpax JaHMHOM U 3aIIUTHUKOM BEIMKON CTpaHBbI.
[IposiBnsitOIIMN  aKTUBHYIO TPaKIAHCKYIO TO3MIMIO, JEMOHCTPUPYIOIIMHA  MPUBEPKEHHOCTh NPUHLMIIAM  YECTHOCTH,
P 2 MOPSAOYHOCTH, OTKPBITOCTH, SJKOHOMUYECKH aKTUBHBIN U YYaCTBYIOIIUN B CTYJIEHYECKOM U TEPPUTOPUATBLHOM CaMOYIIpaBICHUH,
B TOM UYHCJIE€ Ha YCIOBUAX JOOPOBOJIBbYECTBA, MPOAYKTUBHO B3aUMOAECUCTBYIONIMM M YYacTBYIOIIUN B JESTEIbHOCTH
0OIIeCTBEHHBIX OpraHU3aAIH.
Cobmrofaronuii 1 mponaraHJupyoOLIUi MpaBuiia 310poBoro U 6ezonacHoro o0pasa *HU3HHU, CIOPTA; MPEAYIPEXKTAIOLIHNA 1100
P9 MIPEO0JIEBAIOIIHI 3aBUCMMOCTH OT aJIKOT0Jisl, Tabaka, ICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTp U T.1. COXpaHIIOmul
IICUXOJIOTMYECKYI0 YCTOMYUBOCTh B CUTYaTUBHO CJIOXHBIX WJIM CTPEMUTEIBHO MEHSIIOIIMXCS CUTYaLUAX.
JIP 10 3a00TAIUiACS 0 3alTUTE OKPYXKAIOMIEH Cpeibl, COOCTBEHHOM U Uy»KOi 0€30MacHOCTH, B TOM YHCIIe IU(PPOBOH.




[1K 1.4. OcCy1IecTBISATh MPOBEPKY TEXHUYECKOTO COCTOSHUSA, TEXHUYECKOE 00CTYKUBAHUE U TEKYIINIl pEMOHT, YCTPAHITh OTKa3bl U
BOCCTAaHABIIMBaTh PA0OTOCOCOOHOCTH aBTOMATU3UPOBAHHBIX (MH()OPMALIMOHHBIX) CUCTEM B 3AIIUIIEHHOM HUCIOTHEHUH.

[IK 2.1. OcCy1IecTBISATh YCTAHOBKY U HACTPOMKY OTAEIBHBIX IPOrPAaMMHBIX, IPOTPAMMHO-AMNNapaTHBIX CPEJCTB 3aIIUTH HHPOPMAIIIH.

[IK 2.4. OcymecTBISTh 00pabOTKyY, XpaHSHHE U Tiepeady HHPOPMAIUH OrPAaHUICHHOTO JIOCTYIIA.

[IK 3.2. OCyIEeCTBIISTh IKCILTYyaTallUI0 TEXHHUECKUX CPEACTB 3aIIUTHI HH()OPMAIIMK B COOTBETCTBUU C TPEOOBAHUSIMH IKCILTyaTAITMOHHON
JIOKYMEHTAIUH.

[IK 3.5. Opranu30BbBIBaTh OTJENBHBIC pA0OTHI IO (U3NIECKOH 3amuTe 00BEKTOB HHPOPMATHU3AIUH.
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

OYVII. 05 «XUMMUSI»

2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI TN CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 72
B T. 4.

TeopeTudeckoe o0ydeHue 30
MPaAKTUYECKUE 3aHATUS 42
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COTepKAHUE 6
NMPHUKJIATHOT0 MOXYJIA)

B T. 4.

TEOpEeTHUECKoe 00yueHune 2
IIPAKTUYECKUE 3aHATUS 4

IIpomexyTouHas aTTecTaluA (3a4eT)
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2.2. TemaTn4yecKkMil IJIAH U COAEPKAHME JUCHUILITHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3aesioB u TeM Ja0opaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHON MOTYJIb 4acoB KOMIIETEHIIMH
1 2 3 4

Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 10

Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 01; IIK 2.1;
CtpoeHue aToOMOB IIK 3.2; JIP 1;
XHMHUYECKIX Teopernueckoe o0yueHue 2 JIP 9
3JICMCHTOB U _ _
npupona CoBpeMeHHast Mojenb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMUU. XUMHUYECKUU DIIEMEHT.
XHMUYECKOii DOnekTpoHHas KoHurypauus aroma. Kmaccudukauss XUMHUECKUX DJIEMEHTOB (S-, -, d—?J‘IeMeHTBI).
CBSI3H Banenturie AJIEKTPOHBI. BaneHTHOCTE. DneKTpoHHas npupoaa XUMHYECKOU CBSI3H. 2

DIEeKTPOOTPUILIATEILHOCTh. BUABI XHUMHYECKOW CBS3M (KOBaJIeHTHAs, HWOHHAs, METAJUIMYECKas,

BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs

IIpakTnyeckune 3aHsATHA 4

Pemenne 3amaHmii Ha MCIOJIB30BAaHHME XHMHYCCKOM CHMBOJHKHM W Ha3BaHUM COCAMHCHUM IIO

HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM M NPHUKIAAHOW XUMUU W TPUBUAIBHBIX

Ha3BaHUU JUISI COCTaBIICHUS] XUMHUYECKHX (POPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIIOB, CYJIb(HUIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 4

[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U

MEPUOINUECKUM H3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUHU C

nojoxxeHueM [leprnonndeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 4 OK 01; OK 02;
[Tepuoanueckuit - 4 IIK 1.4; IIK 2.1;

paKkTHUYecKue 3aHATHS .

3aKOH M Ta0IuIa JIP 2; JIP 9
H.HN. Menneneepa _

[Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT

[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 4

9JICMCHTOB, O6p213yeMBIX HMHU MMPOCTBIX U CIOXKHBIX BCHICCTB B COOTBETCTBUU C ITOJIOKCHHUEM
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XUMHUYECKOTo 3iemeHTa B [lepronnueckoit cucreMe. MupoBo33peHUYECKOE M HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3IeMEHTOB «MeTaNTN4YecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
AJIEMEHTOB B COOTBETCTBHU C MX JJICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIPUOUICCKON CUCTEME
xumuueckux asementoB .. MeHneneeBa»

Pa3znen 2. XumMuueckue peakunu

Tema 2.1. Tumsl
XUMHYECKAX
peakuuii

OcHoBHOE CoAcpKaHue

TeopeaneCKoe oﬁyqelme

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKINN C yYacTHEM HeopraHmdeckux BemecTB. CocTaBiieHHe
yYpaBHEHMH peakLuil COeIMHEHMs], PAa3JI0KEHMsI, 3aMellieHHs], 0OMeHa, B T.4. peakl1il ropeHus,
OKHCJICHUSA-BOCCTAHOBIICHHS.

VYpaBHEeHUsI OKHCIEHUSI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOM3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIbBHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonunuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHM U PacyeThl 1O
YpPaBHEHUSAM XUMHUYECKUX peakuuii. Moyb Kak eIMHHWIA KOJWYEeCTBa BelecTBa. MoJisipHas Macca.
3aKOHBI COXPaHEHHUs MacCchl M dHepruu. 3akoH ABoraapo. MouspHsbli 00beM ra3oB. OTHOCHUTENbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIIUN C MCIOJIh30BAHHEM MAacCChl, 00BheMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01; IIK 2.4;
IIK 3.5; JIP 1;
JIP 9

Tema 2.2.
DIIEKTPOIUTHYECKA
s MUCCOIUALIAS U
HMOHHBII 00MEH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopust 2IEKTPOIUTHYECKON AUCCOMAaMU. OHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimym MOHHOTO

OK 01; OK 04;
JIP 10
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obmena. CocTaBlieHHE peakIMii MOHHOrO OOMEHa IMyTEeM COCTAaBJIEHUS MX TOJHBIX U COKPAIIEHHBIX
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKLUi

Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BeLeCTB 18
Tema 3.1. OcHOBHOe coiep:KaHue 8 OK 01; OK 02;
Knaccudukanus, IIK 1.4; IIK 3.5;
HOMEHKJIATYPA I Teopernueckoe o0yuenue 2 JIP 1: JIP 2
CTpOCHHE .
HEOPIaHHYECKIX [Ipenmer Heoprannyeckoit xumun. Kinaccudukanus Heoprannueckux BemecTs. [IpocTsie U croxxHbIe

BenecTBa. OCHOBHBIE KIIACChI CIIOMKHBIX BEIIECTB (OKCH/IbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3aumocBs3p
BeIIeCTs HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsIHUA BelecTBa. Kpucrannudyeckue u amopdubie

BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs, MOHHAsI, METAJLJINYECKast). 2

3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUECKOM perieTku. 3aBUCUMOCTD

XMMHUYECKON aKTUBHOCTHU BEUIECTB OT BU/1a XUMHUUECKOM CBSI3U U THIA KPUCTAINIMYECKON PEILIETKH.

[IprurHbl MHOTOOOpa3us BEIIECTB

IIpakTHyeckne 3aHATHA 6

HomeHnknarypa HeopraHMYeCcKMX BEIIECTB: Ha3BaHHE BEIIECTBA UCXO U3 UX XUMHUYECKON (hOPMYITbI

WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOHOU

(MIOITAK) min TpuBHaNbHOM HOMEHKJIATYypeE.

Pemenune mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XUMHYECKUM (opmynam

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas 6

U3BECTb, HETallleHas! U3BECTh, MUThEBas COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX

BELIECTB, ONPEEISATh IPUHAAIEKHOCTD K KJaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).

[Touck nHpOpMaIUK 11O HA3BaHUSM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyaam
Tema 3.2. ®usznko-| OcHOBHOE colepKAHHE 10 OK 01; OK 02;
XHUMHUYECKHE TIK 2.1; IIK 2.4;
CEONCTBA Teopernueckoe o0yueHue 6 JIP 2: JIP 9
HEOPraHUYECKUX .

Mertamnel. O0upe ¢uzndeckue U XUMHUYECKHe CBoicTBa MeTaiioB. CriocoObl mosyueHus. 3HaYeHUE
Betects METAIJIOB M HEMETaNIOB B MPHUPOJE U KU3ZHEICATEILHOCTH 4YeloBeKa M opraHu3MoB. Kopposus 2

MCTAJUUIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmue ¢u3nyueckue W XUMHUYECKHME CBOWCTBA HEMETAUIOB. THIIWYHBIC CBOWCTBA

HemetauioB IV— VII rpynm. Kimaccudukanus 1 HOMEHKIaTypa CoeMHEHNH HeMeTalliioB. KpyroBopoTsr 2

OMOTEHHBIX IEMEHTOB B MIPUPO/IC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHYeckue 3aHATHSA 4

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA. 4

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH

JeSITEIbHOCTH YeJIOBEKa
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYECKHX BEIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01; TIK 2.1;
Knaccudukanms, IIK 3.5; JIP 1;
CTpoeHHE 1 Teopernueckoe o0yueHue 2 JIP 10
HOMCHKIaTypa [losiBieHne M pa3BUTHE OPTaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecro u
OprafHueCcKuX 3HaYEHUE OPTaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BEIICCTB XUMHUYECKOE CTPOCHHE KaK MOPSIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COINIACHO WX BaJl€HTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.

VYraepoaHblid CKeJeT OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[lonsitTne o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM  OPraHUYECKUX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLOUIBL  HOMEHKJIATYPbl  OPraHUYeCKUX
coenquHeHunil. [lonsTHe 00 a3zoTcolep)KalMX COEIUHEHHSX, OMOJIOrMYeCKM aKTHBHBIX BeEIEeCTBaX
(yrneBogax, »kupax, Oemkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO)
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I[IpakTnyeckue 3aHATHS

HomeHnknarypa OpraHMYeCKMX COCIWHEHHW OTHENBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U
apOMaTHYECKHUE YTIIEBOJOPOJbI, CIUPTHI, (DEHOJIbI, aJIbJICTH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBicHHE TIOJIHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BEHIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Yys WX HA3BaHUS IO CHUCTEMATHYECKOH W TPUBHUAIBHOW HOMEHKJIAType (ITHIICH,
alleTWIICH, TJIMLEpUH, (eHOJ, (opMalbACTH, YKCyCHAas KHCIOTa, TIUIMH). Pacdersl mpocreiimeit
(hOpMyIIbI OPraHUIECKOM MOJICKYJIBI, HICXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COeIMHEHUN

OcHOBHOe coiep:KaHue

14

TeopeaneCKoe oﬁyqenne

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KJIAcCOB (0COOEHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHUYECKHUH s v 00mas popmyina; H30Mepus;
¢du3nyeckrue CBONCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYyYEHHUS):

— TpeJeNbHbIE YIIIEBOAOPOAbl (aJKaHbl M LUKJIOAIKaHbl). ['opeHne MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YII€BOIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpenenbHble (QJIKEeHbI, aJKUHbl M QJIKaJWEHbl) U apOMaTUYEeCKUE YIJIEBOJOpOJbl. [opeHue
alleTHJIEHA KaK NCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB

— KHUCIIOPOJICOAepKAIlNe COeAMHEHUS (CTUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI U I(PUPHI, aJIbIETHIbI
U KETOHBI, KHUPBI, YrIeBoAbl). [IpakTudyeckoe NpPUMEHEHHE STUICHTIUKONS, TIUIEpUHa, (eHona.
[Ipumenenue Qopmanpaeruaa, aimeranbAeTHAd, YKCYCHOM KHUCIOTHL. Mplla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIoIIIHMe CBOWCTBA MbLa

— a30TCoJiep)Kallle COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMOJNEKYIspHBIE
COEMHEHMS (CUHTETHYECKHE U OMOJOTMYeCKU-aKTUBHBIE). MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO.
[TonnMepu3anus 3TUIEHA KAK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIOIb30BaHUS.

I'enernueckas cBSA3b MEXKY KJIacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAI M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHUs): MPEACIbHBIC (ATKAHbI M ITUKIOAIKAHBI),

OK 01; OK 02;

OK 04; TIK 1.4;

IIK 2.4; IIK 3.5;
JIP 1;JIP 9
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HenpeAeabHbIe (AIKEeHbI, AKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI M 3(QUpPbI, aubAErHIbl M  KETOHbl, AaMHHbl M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUECKHUX DPEAKLUM C
y4acTUEM OPIaHUYECKUX BEIECTB HA OCHOBAaHUU MX COCTAaBa U CTPOCHMUS

CocraBiieHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IIeMOYKaM TMpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTHIENBHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHUS U Ha3BaHME OPraHMYECKHX COCJUHEHUI MO TPUBHAIBHON WM MEXIYHAPOIHOMI
CUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUH OT/AEIbHBIX KIaCCOB

Tema 4.3. OcHoBHOe coJep:kaHue OK 01; OK 02;
Nnentudukanus OK 04; JIP 2;
OpraHHYECKHX Teopernueckoe o0yueHue JIP 10
BEILIECTB, UX
3HAYCHHE 1 buooprannueckune coemuHeHus. llpuMeHenue u Owonormyeckas poiib yriaeBogoB. OKUCICHHE
MpHMEHEHNE B JIJI€BOJOB — MWCTOYHHUK OHHEPrHUM KUBBIX OpraHu3MoB. OOnacTd NpUMEHEHUS aMHUHOKHUCIOT.
6EITOROI I [TpeBparennst OeMKOB MHIMA B OpraHu3Me. buosiormueckue QyHKIUH OenkoB. buomormueckue
MPOM3BOACTBEHHOI byHKIMY >kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0jieM MUIeBO 6€30MacHOCTH
ACATEIBHOCTH Ponp opranuueckoii XUMUU B peEIIEHUH MPOOJIEM DSHEPreTUYeckoil Oe30MacHOCTH, B Pa3BUTHH
HcoBeKa MEIMIIMHBI, CO3JIaHHHA HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHHKOB YHEPTHH (JIbTEPHATUBHBIC UCTOYHUKU

sHeprum). OnacHOCTh BO3JICHCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAETbHBIX KJIACCOB

(YrieBoIopobl, CHHPTHI, (DEHOJBI, XJIOPOPTaHWYECKUE IPOW3BOIHBIC, ANBJCTHABI M JpP.), CMBICI

MOKa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU
Pa3znen 5. Kunernueckue u TepMOIUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKkuui
CxkopocTh OcHoBHOe coaep:xkaHue OK 01; OK 02;
XUMHYECKHUX TIK 2.1; IIK 3.5;

Teopernueckoe o0yueHue
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peaKkIui. CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIONIUX BEIIECTB, JIP 1; JIP 9
XUMHUYECKOe KOHIEHTPALlMU pEearupymoomux BeLIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHMOHHOM MOBEPXHOCTH.
paBHOBECHE TemnnoBbie 3G HEKTH XUMUYECKUX PEaKiii. IK30- U SHAOTEPMHUECKUE, PEAKIINH.

OOpatumocTh peakuuidl. XHMHUYECKOE pPABHOBECHE U €ro CMEIICHHWE I0J JACHCTBUEM pa3IUYHbIX

(akTOpOB (KOHIEHTpAILKsl PEareHTOB WM MPOIYKTOB PEaKINH, TaBICHUE, TEMIIEpaTypa) sl CO3IaHuUs

ONTUMAJIBHBIX YCJIOBUHM MPOTEKaHU XUMHYEeCKUX nponeccoB. [Ipuniun Jle [larense

IIpakTH4eckne 3aHATHA

Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN HAa aHaIU3 (AKTOPOB, BIMSAIOUIMX HA W3MEHEHHE

CKOPOCTH XHMMHUYECKON pEeakiuu, B T.4. C MO3HIIMNA IKOJIOTUYECKHU 11€TIECO00PA3HOTO MOBEICHUS B OBITY

U TPYZIOBOM JIEATENBHOCTH B LIEJISIX COXPAHEHUS] CBOETO 3/I0pPOBbs U OKPYKAIOILEN IPUPOIHOM Cpebl.

Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s

HaXOXKJCHHUS HANpaBJICHUS CMEIICHHUs pPABHOBECHS XHWMHYECKOH peakuuu W aHaimu3 (pakTopos,

BIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Pazneua 6. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01; OK 02;

OK 04; OK 07;
Xumus B ObITY U ) )
. 0H3BonCTBeyHH0171 OcHoBHOE coaepkanne IK 1.4; TIK 3.2;
P 1K 3.5

JeSITEIbBHOCTH Teopernueckoe odyuenue
YeJloBeKa

Hogeliime 1ocTHKeHUsT XUMUYECKON HAyKU M XUMHUYECKOH TexHoioruu. Pois xuMuu B obecriedeHuu
9KOJIOTMYECKOM, SJHEPreTUYECKOM U MUILEBOI 6€301MacHOCTH, pa3BUTUN MeauIuHbL. [IpaBuna noucka u
aHaM3a XUMHUYECKOW HH(OpPMAIMM U3 Ppa3IMYHBIX HCTOYHUKOB (Hay4yHas W Yy4eOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil nHpopmauu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA

[Tonck u aHanmM3 KEeMCOB O MPUMEHEHWH XUMUYECKUX BEIIECTB W TEXHOJOTHH ¢ y4eToM OymyIiei
nmpoecCHOHATBHOM ~ JIeATEIPHOCTH MO  TeMaM:  BaKHCWITUE  CTPOUTENIbHBIC  MaTepHalIbl,
KOHCTPYKIIMOHHBIE ~MaTepUalbl, KpacK, CTEKJIO, KepaMmHuKa, MaTepHuanbl IS AJICKTPOHHKH,
HaHOMAaTEepPHAIbl, TEKCTHJILHBIC BOJIOKHA, WCTOYHHKH OJHEPTUU, OPTaHUYECKHE U MHHEpAIbHBIC
ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.
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3amura: [IpencraBienue pe3yabTaToB PEIICHUs KeWCcOB B (hopMe MUHU-IOKIIA/Ia C TIPEe3CHTalueH

HpOMe)RyTO‘lHaH aTrecranusd 1Mo IMCuHuIJInMHEe (3aqu)

Bcero

72
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3. YCJIOBUS PEAJIN3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUNCHUIIVINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eceYeHn 1o
Hns  peamuzanuu  mporpammbl  guctuiuimHbl - OYILOS  «Xwumwus»  JOMKEH  OBITh
MPEyCMOTPEH YIeOHBIH KaOWHET COIUAIBHO-TYMAHUTAPHBIX JUCIUTUTHH
O6opynoBanue yaeOHOT0 KabUHeTa!
- MMOCA/IOYHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIIIXCS;
- pabouee MecTO IpernoiaBaTes.
- HarJsIiHbIe TocoOus (KOMIUIEKTHl YyUeOHBIX TaOIUI, CTEHJOB, CXEM, IUIAKaTOB, IPE3EHTAIINH,
HAOOPBI IAPOCTEPKHEBBIX MOJEIECH MOJIEKYJ, MOJEIN KPUCTAIIMYECKUX PEHIeTOK, KOJIEKIUN
MPOCTBIX M CJIOXHBIX BEIIECTB HM/WIM KOJUICKIUU MOJUMEPOB; KOJUIEKLHS TOPHBIX MOPOA U
MUHEpaoB, Tabnuua MenaeneeBa, yueOHbIe (pUIbMBIL, IIU(POBBIE 00pa30BaTEIbHBIE PECYPCHI);
- TUIAKTUYICCKUE MAaTePHAIIbI (3aIaHus JAJIT KOHTPOJIBHBIX pa0oT, U Pa3HBIX BUIOB OLEHOYHBIX
CPENCTB, K3aMEHa U JIp.);
- TEXHWYECKHE CpelIcTBa OOy4eHHs (IMEPCOHAIBHBIM KOMITBIOTEp C  JIUIICH3UOHHBIM
MPOrpaMMHBIM ~ 00ECIIEYCHHEM; YCTPOWCTBO BOCHPOW3BEICHUS 3BYKA, MYJIBTUMEIUHHBIN
MPOEKTOP; UHTEPAKTUBHAS IOCKA, BBIXOJI B JIOKAJTBLHYIO CETh);
- MEH3YPKH, TUTICTKU-KANIEIBbHAIIBI, TEPMOMETPBI, MUKPOCKOIL, JIVITBI, TIPEIMETHBIC ¥ IIOKPOBHBIC
CTEKJIa, JTA0OpaTOPHBIC MTATHBHEI U JIP. TA0OPATOPHOE 00OPYyIOBAaHUE

3.2. UndopmannonHoe odecneyeHne peaau3amumn NporpamMmbl
B dong snexrpoHHO-0MOIMOTEUHOI crcTeMbl Znanium BXOJAT Y4eOHUKH U y4eOHO-
Meroandeckue KoMmiuiekTel (YMK), oOecrieunBaromyie OCBOCHHE Y4YEOHOW ITUCHUTUIUHBI
PEKOMEH/IOBaHHBIC WJIM  JIONYIIEHHBIC IS  HMCIOJB30BaHUS B  MpodeccroHATBHBIX
00pa3oBaTeNbHBIX OpPraHU3aAlMIX, PEATM3YIONINX O00pa30BaTEIbHYIO MPOrPAMMY CPEIHETO
obmero o6OpazoBanus B mnpenenax ocBoeHus OIIOIT CIIO na 6a3ze OCHOBHOTO OOIIETO

o0Opa3oBaHusl.
B nporecce ocBoeHus mporpaMMbl y4eOHON AUCHUILIMHBI HIMEETCS] BO3MOXKHOCTB JTOCTYIA K
Znanium.com — 3JeKTpPOHHO-OnGmmoreunoit cucreme (DBC), B KOTOpOH CHOPMHUPOBAHBI

KOJJIGKIIMM  DJIEKTPOHHBIX BEPCUIl KHHUI, OJKypHAJIOB, CTaTedl W Ip., CrPyNIUPOBAHHBIX
10 TEMAaTUYECKUM U LI€JIEBBIM MTPU3HAKAM.

3.2.1. OcHOBHBbIE HCTOYHHKH
1. Xwumumsa. 10 xmacc. Yuebnmk. bazomerii ypoenr Epemun B.B., Kyssmenko H.E.,
Tepenun B.U., [lpoznos A.A., Jlyaun B.B.; nox pen. Jlynuna B.B., 2022
2. Xwumwus. 11 knacc. YueOHuk. ba3oBelil ypoBeHb Epemun B.B., Ky3smenko H.E.,
Hdpoznos A.A., Jlynun B.B.; noa pex. Jlynuna B.B., 2022

3. Xwumus. 10-11 xnacc. YueOnuk. bazosslit yposens  XKypun A.A., 2022

4. Xumwus. 10 knacc. YueOnuk. bazosiit yposens Pynsurtuc I'.E., ®enpaman O.I°., 2022
5. Xwumus. 11 knace. Yue6nuk. bazossiit yposens Pymsutuc I'.E., ®enpaman O.I°., 2022
6. Xwumus. 10 xnace. Yue6Huk. bazosslit yposens ["abpuensu O.C. 2022

7. Xwumus. 11 knace. Yue6nuk. bazossiit yposens ["abpuensu O.C. 2022
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12.

13.

14.

3.2.2.
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Xumus. 10 kmace. Yuebnuk. bazosiii ypoenb Ky3nernosa H. E., I'apa H. H., JIéskun
A. H.; mox pen. mpod. Kapmiosoit A. A., 2022

Xumus. 11 knace. YueOHuk. bazoswiii ypoBens Kysnemosa H. E., JIéskun A. H.,
[latamoB M. A., 2022

Xumus. 10 knace. YueOnuk. Yrmyonéunsiii yposenb [lyzakos C.A., Mamnuna H.B.,
ITonkos B.A., 2022
Xumus. 11 knacc. YueOnuk. Yrinyonéunsnii yposenb Ily3akoB C.A., Mamnunna H.B.,
ITonikoB B.A., 2022
Xumus. 10 knacc. YueOHuk. Yrnyonéunsiid ypoBerb ['abpuensa O. C., Octpoymon U.
I'., Cnanxos C. A., 2022
Xumus. 11 xnace. YueOnuk. Yrnyonéunsiit ypoenb O.  C. Tabpuensn, W. T.
Octpoymos, C. A. Cnankos, A. H. JIéBkun, 2022
Xumust: yaeouuk i 10 (11) xmacca, Hopommnckuit Y. U., HoBommnckas H. C.,2020

DJIeKTPOHHBbIE HCTOYHUKH (MHTEPHET -pecypchbl):
www.chem.msu.su (DnekTpoHHast OubIMOTEKA 110 XUMHUU).
www.enauki.ru (HHTEpHET-H3/1aHue Ui yuuTenei « EcTecTBeHHbIC HAYKN ).
www. 1september.ru (MeToauueckas razera «IlepBoe ceHTIOPS»).
www.hvsh.ru (GkypHan «XuMus B IIKOJIE).
www.hij.ru (OxypHan «XUMUS U KU3HBY).
https://ege.sdamgia.ru/ pemry EI'D
http://himege.ru/teoriya-ege-himiya/ xumust «Ilogroroska k EI'D»
http”'/dist.imit.ru/iins/course/categorv.php'/id*ZI1
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc

. http://59428sQ 16.cdusitc.m/p 1 baa 1 .html

. http://wwrw.akvt.ru/srudent/rnoup/obscheobrazovatelnye-disciplinv

. http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm

. http://yuspet.narod.ru/disMeh.htm

. http://philist.narod.ru/articles/orlova.htm
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCIATLIUHBI

KOHTpOJ'IB U OLCHKa peE3yIbTaTOB O6y‘IeHI/IH OCYLICCTBIIACTCA IPEIIoaaBaTCJIcM B

npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE

BBITIOJIHCHUS
Pesynbrarsl

00y4JaIOITUMUCS

O0y4YeHHS OIPENeNsIoT,

HHAUBUIYAJIbHBIX

3aIaHUi,

9T0 OOydYaromiyecs JIOJDKHBI 3HATh,

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHHUIJIMHBI.

IIPOEKTOB,  MCCJIEAOBAHHUIA.

IIOHUMAaTh U

Jliisa hopMupoBaHusl, KOHTPOJIA U OLEHKU PE3yJIbTaTOB OCBOCHHS Y4€OHOM JUCIMILTUHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUATHI, MPECTABIIAIONMIAs COO0ON KOMILIEKC YUeOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3ysibTaTaMu OOy4deHHS U Cc(HOPMYITHPOBAHHBIX C Y4ETOM
®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumst OHeHO'-IHj) -
MeponpusTHi
I | OcHoBHOE conpep:xanue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMUH
1.1 | OKO01; [Crpoenue atToM0B CocraBnars xummnueckue |1. Tect «CtpoeHue aToMoB
[MIK 2.1; |XUMHYECKHX DJIEMEHTOB |(HOPMYJIbI COSAMHEHUIN B |XUMHUYECKUX DJIEMEHTOB H
[IK 3.2  |u npuposa XMMHYECKOH |COOTBETCTBUU CO IIPUPOJA XUMUYECKOU CBA3H.
CBS3U CTENEHbIO OKHCIIEHUS 2. 3ajiauM Ha COCTaBJICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHYECKUX QOpMYT
HCXOJ U3 BAJICHTHOCTH U |ABYXaTOMHBIX COEIUHEHUI
JIEKTPOOTPHULATENILHOCTH |(OKCHJIOB, CYIb(MHUI0B, THIAPHIOB
U T.IL.).
3. 3agaHns Ha UCIOJIB30BAHNUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEAUHEHHI 110
HOMEHKJIaType MEXTYHAPOIHOTO
CO103a TEOPETUYECKOUN 1
NPUKIATHON XUMUU U
TPUBUAIIbHBIX Ha3BAHUM TSI
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHMI OTAENBHBIX KJIacCOB
1.2 | OK 01; |IIlepmonnueckuit 3aKoH 1| XapaKTepru30BaTh 1. Tect «Mertammnueckue /
OK 02; |rabmuma JI.U. XUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYECKHE CBOMCTBA,
IIK 1.4; |Menneneesa COOTBETCTBHUH C UX AJIEKTPOOTPHULIATENLHOCTD U
IIK 2.1 IIOJIO’KEHUEM B CPOJCTBO K JJIEKTPOHY
MEPUOJNYECKON CUCTEME |XMMHUYECKUX JIEMEHTOB B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBHUE C MX 3JIEKTPOHHBIM
CTPOEHUEM U TOJOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3jiemMeHToB J[. 1.
MenaeneeBay.

2. IlpakTuyeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOECHHUEM ATOMOB XUMUYECKUX
3JIEMEHTOB U EPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUYECKHUE 3aJaHus Ha
XapaKTepU3aLUI0 XUMHYECKUX
3JIeMEHTOB: «MeTannmudyeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX AJIEMEHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOEHUEM U TOJOKEHUEM B
NIEPUOINYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB

J.1. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

«CTpoeHne BemecTBa u
XHMHUYeCKHe PeaKkium)

2.1

OK 01;
IIK 2.4;
IIK 3.5

Tuel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHN,
OKHCITUTEIHHO-
BOCCTAaHOBUTCIIBHBIC
peakuuu

1. 3agaun Ha cocTraBiIeHUE
YpaBHEHUH pEaKIUM:

— COEUHEHMS, 3aMEIECHNS,
pasnoxeHusi, o0OMeHa,

— OKHMCITUTEILHO-
BOCCTaHOBUTENBHBIX PEAKITUH C
HCIIOJB30BaHHEM METOAa
ANEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT Macchl
BEIeCTBA WK 00BEMA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce Win 00bEMY
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
OJIHOTO U3 YYaCTBYIOILUX B
peaKIU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOTMIecTBa
BELIECTBA) IPOAYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMECH
2.2 |OKO01; [DnexTponurnyeckas CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cOCcTaBIEHUE
OK 04; |muccouunanus ¥ MOHHBIM |XUMHYECKUX PEAKIIUH MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH HMOHHOr0 0OMeHa ¢ peakIuii ¢ y4acTUeM KHUCIIOT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KUCJIOTHOCTH CPEbl
2. JJabopatopHast pabota "Tumsl
XUMHUYECKUX peakiuin'”
3 Paznen 3. Ctpoenne u |MccienoBats crpoeHue u| «CBOICTBa HEOPraHNYeCKUX
cBoOiicTBA cBoOIicTBA BeLecTB»
HEOpraHu4ecKUuxX HEOpPraHu4ecKUux
BellecTB BellecTB
3.1 |OKO0I; |Knaccudpukanus, Knaccugpunuposars 1. Tect «Homenknarypa u
OK 02; |HOMeHKIaTypa u HEOPraHUYECKUE Ha3BaHUE HEOPTraHUYECKUX
IIK 1.4; |cTpoenue BELIECTBA B COOTBETCTBUU |BEIIECTB UCXOIS U3 UX
[IK 3.5 |HeopraHu4eckux C UX CTpOEHHEM XUMHUYECKON (OPMYITBI UITH
BELIECTB COCTaBJIEHUE XUMUYECKON

(GopMyIbI HCXOS U3 HAa3BaHUS
BEII[ECTBA 10 MEXTYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J0JM (Macchl) XUMHUYECKOTO
3JIeMeHTa (COeANHEHUs ) B
MoJIeKyIe (CMecH).

3. IlpakTrueckue 3a1aHus 10
KJIacCU(pUKallMU, HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus Ha
OIIpeICTIEHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU1a XUMHUYECKON
CBSI3M U TUIIA KPUCTAJUINYECKOU
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
peueTku
32 |OKO01; |DPusnko-xuMHYECKHE VcranaBauBarth 1. Tect «OcobeHHOCTH
OK 02; |cBoiicTBa 3aBUCUMOCTH (hU3UKO- XHUMHYSCKHX CBOHCTB OKCHJIOB,
IIK 2.1; |HeopraHuyecKux XHMHYECKUX CBOMCTB KHCIIOT, OCHOBaHUM, aM()OTEpPHBIX
[IK2.4 |Bemects HEOPraHWYECKUX BEIIECTB [THAPOKCUIOB U COJICHI».
OT CTPOEHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, a TAaK)Ke TUIIa YPaBHEHUN XUMUYECKUX PEAKLUN
KpUCTAJLIINYECKON C Y4aCTUEM IIPOCTHIX U CJI0KHBIX
peleTku HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEepPHBIX IJIEMEHTOB;
HEOPraHWYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUIPOKCHI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOIMCTBA U CLIOCOOBI OJTYyUYEHUSI.
3. IIpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHWYECKUX BEILECTB
4 Paznen 4. Ctpoenne u  |[HccaenoBats cTpoenue | «CTpoeHHe U CBOHCTBA
CBOIICTBA CBOJCTBA OPraHMYECKHX (OPraHMYeCKHX BEIeCTB)
OPraHu4ecKux BeIeCTB
BeLIECTB
4.1 | OK 01 Knaccugukanus, Knaccudunuponatsb 1. 3amanus Ha cOCTaBIEHHE
[IK 2.1; |cTpoenue u OpraHWYECKHE BEIIECTBA B [Ha3BaHUN OPraHUYECKUX
[IK 3.5 |HOmMeHKnaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUAIBHON WIH

OpTraHU4YC€CKUX BCIICCTB

CTPOCHUEM

MEKTYHapOHOMN
CUCTEeMAaTHYECKON HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHMYECKUX BEIICCTB
OTJICTbHBIX KJIACCOB.

3. 3a1auu Ha ONpeEIeHNE
npocTteiiien GopmyIibl
OpPTaHUYECKON MOJICKYJIIbI, HCXOIS
U3 AJIEMEHTHOT0 cocTana (B %)
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha COCTaBICHUE
OK 02 COCMHEHUI 3aBUCUMOCTH (PU3HKO- ypaBHEHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
IIK 1.4; OPraHUYECKHUX BEMIECTB OT |BEUIECTB HA OCHOBAHUH UX
I1IK 2.4; CTPOEHUS MOJIEKYII COCTaBa M CTPOCHHUS.
I1IK 3.5 2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XMMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKUUN U
TEHETUYECKOMN CBS3HU
OpPTraHUYECKUX BEIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 1o
YpaBHEHUSIM PEAKIIMI C ydacTHEM
OpPraHUYECKUX BEILLECTB.
4. JIaboparopnas paboTa
“IIpeBpalieHuss OpraHU4eCKuX
BEILECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLU C y4aCTHEM
MpUMEHEHNE B OBITOBON |COEAMHEHUN OT/IETBHBIX |OpPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOICTBEHHOM KJIaCCOB UCIIOJIB3YEMBIX IS UX
JIeATEIILHOCTH YeJIOBEKa UACHTU(DUKAIY B OBITY U
MPOMBILIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaris OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BIIMSHHUE KOHIIEHTPALMK |T€OPETHYECKHUE 3aJaHUs Ha

paBHOBeECHE

pearupyomux BEeIecTB U
TEMIIEPATypPbl HA CKOPOCTh
XUMUYECKUX PeaKIuii
XapakTepu3oBaTh

aHanu3 (aKkTOpOB, BIUSAIOUINX HA
MU3MEHEHNE CKOPOCTH XUMHYECKON
peaxiuu. [Ipaktuko-
OpPUEHTUPOBAHHbIE 3a/IaHUs Ha
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
BJIMSTHUE U3MEHEHHUS IpUMEHEHHE TPUHLIUIIA
KOHIeHTpauuu Beniects, |Jle-1llaTenbe myist HAXOXKICHUS
peaKIu Cpe/ibl U HaIpaBJICHUsI CMEIICHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKOUN peakinu
CMEIIIEHNEe XUMHUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHs Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS

IT | [IpodeccuoHATLHO-OPUEHTHPOBAHHOE COJIePKAHME (COIePKAHUE TPUKIIATHOTO MOTYJIs1)

6 Pazneu 6. OunenuBarth nocJjieAcTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)

AesITeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa

yeJ0BeKa ¢ MO3MIUH
IKOJIOTHYECKOI
0€e30MacHOCTH

OK 01
OK 02
OK 04
OK 07;
IIK 1.4;
I1K 3.2;
IIK 3.5

XuMmus B OBITY U
IIPOU3BOJCTBEHHOMN
JeATEIIbHOCTH YeI0BeKa

O11eHUBATH MTOCIEACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UITAHN DKOJIOTHYECKOM
0e30IMacHOCTH

Keiic (c yuerom Oyaymieit
po(hecCuOHATLHOM
JESITEIIBHOCTH )

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTreneHue KMMara u
BBICBOOOXKICHHE Ta30BbIX
THAPATOB CO JIHA OKEeaHa.

2. Bynymiue marepuansl sl aBHa-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuaisl 1jist
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTHTENHHBIX TIPEIapaToB

27




