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1. OBLIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHON JTUCIHUILIMHBI «XUMMUSI»

1.1. ObaacTb NpUMeHEeHHUsI MPOTrPaMMbl

Pabouas mporpamma y4eOHON IUCHMIUIMHBI «XHUMHS» SIBISETCS YacTbl0 OCHOBHOM
npodeccnoHanpHOM 00pa3oBaTebHON TporpamMmbl B cooTBETCTBUU ¢ PI'OC 1o crenuanbHOCTSIM
40.02.04 FOpucnpynenuus u 40.02.02 IIpaBooxpaHuTtenbHas A€ATEIbHOCTb.

1.2. MecTO0 IMCHMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAJBLHOH 00pa3oBaTeJbHOM
NMpPorpaMmblI

YyeOHas qucHUIUIMHA «XUMHS» H3ydaeTcs Ha 0a30BOM YpPOBHE B 00IIe00pa3oBaTeIbHOM
mukie ydeOnoro mmana OITOIT CIIO na 6Ga3e OCHOBHOTO 0OOIIEro OOpa3oBaHUS C TONyYECHUEM
cpemHero odmiero oopa3oBaHus.

[TpuknagHoit MOAY/IH BKIIOUAET OAMH pasaen. Pasnen 7 «Xumus B ObITY ¥ TPOU3BOCTBEHHOM
JESATETLHOCTH YEJIOBEKa» W pPea3yeTcss Ha MaTepualie KEWCOB, CBSI3aHHBIX C JKOJIOTHYECKOU
0€30MaCHOCTBI0 M OLIEHKOM  TOCHeACTBHM  OBITOBOM M NPOU3BOACTBEHHOW  Oymymieit
po(hecCHOHANEHOM IS TEIILHOCTH 00YJYarOIIHXCSI.

1.3. Lleqin 1 mu1aHupyeMble pe3yJIbTaThbl 0CBOCHHUS JMCIUIITHHbI

1.3.1. Heap 1 3a1a494 AMCHMIJIMHBI:

@opMUPOBAHHE y CTYICHTOB MPEICTABICHUS O XMMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPA KaK OCHOBBI NPHUHATHS PEIICHUH B XU3HEHHBIX M IPOU3BOICTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOI'O [TOBEICHUS B IPUPOAHOM Cpee.

3apaum IUCHUNIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHHUS XHUMHYECKHX IPOILECCOB U
SBICHUNM B OKpYXKAIOLIEH Cpene, LEJIOCTHOM HaydyHOM KApTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBIATH (OPMYJbI HEOPraHMYECKMX W OPraHUYEeCKHX BEIIECTB,
YpaBHEHHUS XHUMHUYECKHX peaklUUid, OOBICHATh HUX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM MPOBEIACHUSA MPOCTEHIINX XUMHUYECKUX 3SKCIIEPHUMEHTAIBHBIX
UCCIIEIOBaHUN C COOIOACHNEM IpaBuil 0€30MacHOTO OOpalIeHUs C BEUIECTBAMHU U Ja00OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCMOJIH30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 Pa3IMYHBIX
HMCTOYHHKOB;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACSITENIbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTYIKEHUH XHMHUUYECKOW HAYKH M TEXHOJOTHUU
JUTSL pa3BUTHSI COLMATILHOM M TIPOM3BOJICTBEHHOM cep.



1.3.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHSI 001e00pPa30BaTEJbHON JAUCHMILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.

Ocoboe 3HaueHne qucuuIuinHa umeet npu popmuposanuu OK u I1K.



1.3.2. Ilnanupyemblie pe3yjbTaThl 0OCBOCHHUSI 001e00pa3oBaTebHON TUCHUIIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(6(0]0;
Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AUCHHILINHBI

HaNMEHOBaHHe

cbopanyeMblvx OGme’ I[I/ICIII/IIIJII/IHaprIez

KOMIeTeHI Ui

OK 01. B yacT Tpy10BOro BOCIUTAHUS: - BJAaZeTh CHCTEMOM XHMMHYECKHX 3HAaHUH, KOTOpas  BKIJIIOYAET:

Bribupats - TOTOBHOCTh K TpYAY, OCO3HaHHME IEHHOCTH | OCHOBOIMOJIArAlOIUEe MOHATUS (XUMHUECKUI 3JIEMEHT, aToM, 3JIeKTPOHHAs

CIocoObI MacTepcTBa, TpyAotooue; o0osouka aToma, s-, p-, d-2JIEKTpOHHBIE OpOUTAIN aTOMOB, MOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOW  JESATEIBHOCTH | BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEMEHb OKHCICHMS, XUMHUYECKas

npoQeCcCHOHANb | TEXHOJIOTMYECKON M COLIMAIbHOM HAIIPABICHHOCTH, | CBA3b, MOJb, MOJIAPHAs Macca, MOJIIPHBIM 00beM, YIJIEpOJHBIH CKEJET,

HOU CIOCOOHOCTh MHUIMHPOBATH, IUIAHUPOBATh M | QYHKIMOHANbHAS TPyINa, paguKkai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKHUNA

JeSITebHOCTH CaMOCTOSITENILHO BBINOJIHATh TAKYIO AEATENBHOCTD; | psA, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPO- U a30TCOAEPKAIINE COCIUHEHMS,

IPUMEHUTENBHO | - MHTEpEC K pa3IMYHbIM cdepam | OMONIOTHYECKH AaKTUBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCNKH), MOHOMED,

K Pa3JInYHBIM poeCCHOHATIBHOM 1€ TENbHOCTH, HOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OniiajiecHe  YHMBEPCAIbHBIMH  Y4eOHBIMH | KPUCTAJUTMYECKAs] PEIeTKa, THIbl XUMHUYECKHX peaKiuil (OKUCIMTEIbHO-
M03HABATEIbHBIMH /IeHCTBUSIMH: BOCCTaHOBUTEIIBHBIE, 3K30-U 3HJO0TEPMUYECKHE, PEaKLIMd NOHHOIO OOMEHa),
a) 0a30BbIe JIOTHYECKHe AeiliCTBUSA: pacTBOp, ANNEKTPOIHUTHI, HEANEKTPOIHUTHI, SJIEKTPOIUTUYECKAs TUCCOLUAIINS,
- CaMOCTOSITEIIBHO (bopMynupoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON pEaKLUU, XHMUYECKOE

aKTyaJIM3HpOBaTh MNPOOJEMYy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBCHHBIM IIPU3HAK HIIU
OCHOBAaHMS JUISI CPaBHEHHS, KJIACCH(PHUKAIMH |
000011IeHHS;

- ONpelensATh IEdH JIeATEIbHOCTH,
rapamMeTpbl U KpUTEPUU UX TOCTUKCHUS;
- BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paCCManI/IBaeMBIX SIBJICHHUAX,

3a71aBaTh

paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHSI XMMHYECKOIO CTPOCHMS
opranndeckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUYECKOU
auccouranuu, nepuoanueckui 3akon .M. MenzeneeBa, 3aKkOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, (AKTOIOIHYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH M O€30MacCHOM HCIOJIb30BAHUU
BaOXHEHIINX HEOPraHMYECKUX W OpPraHW4YecKuX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMEThb BBISABIIATh XapaKTE€pPHbIE MPU3HAKA M B3aUMOCBS3b H3yYEHHBIX
HNOHSTUH, IPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU ONIMCAHUM CTPOEHUS U

! VKa3bIBalOTCS IMUHOCTHBIE 1 MetanpeameTHbie pe3ynabTaTsl u3 @PI'OC COO (B mociequeit pegakiuu ot 12.08.2022) B oTriaroibHol Gpopme, popMupyembie o01eo0pa3oBaTeIbHOM

JTUCHMITTIAHOMN
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I[I/ICIII/IHJ'II/IHapHLIe (npeaMeTHme) PE3yJbTaThl YKa3bIBaAOTCA B COOTBETCTBUU C METOAUKOU MPpEeHoAaBaHUA JUCIIUTITIMHBI




- BHOCUTb KOPPEKTHBBI B  JICATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIEACTBUN JEATEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUN
KHU3HEHHBIX Tpo0IeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

- BJIAQJICTh HABBIKAMH Yy4eOHO-HCCIEAO0BATEIBCKOM
n MIPOCKTHOM eITEIBHOCTH, HaBBEIKAMH
paspernieHus mpoodieM;

- BBIABJIATH TPUYMHHO-CIIEACTBEHHBIE CBS3U U
aKTyaJu3upOBaTh 3a7a4y, BBIIBUTATh THIIOTE3Y €€
pereHus, HaXOJHUTh apTyMEHTBI IS
JOKA3aTeNbCTBA CBOMX YTBEPXKACHUM, 3aJaBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- AQHAIM3UPOBATH TOJYYCHHBIE B XOJ€ PEIICHUS
3a/lauydl  Pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH W3MECHECHHE B
HOBBIX YCJIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO U
MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yMETh HHTETPUPOBATh 3HAHUA U3 PA3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIIBUTAaTb  HOBBIE  HIEH,
OPUTHHAJILHBIE TIOJIXO/IBI ¥ PEIICHUS;
- CIIOCOOHOCTD MX MCIIOJIb30BAHUS B
MO3HABATEJIbHON M COIMAIbHON MPAKTUKE

npeiaratb

CBOMCTB HEOPIaHMYECKUX M OPraHUYECKUX BEUICCTB U UX IIPEBPALLCHUN;

BBIBJISITH  B3aUMOCBSI3b  XMMHYECKMX  3HAHMW C  MOHATHAMM U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MPCAMCETOB,

- yYMETb HCIHOJIB30BATH HAUMCHOBAHHMA  XMMHMYECKHX  COCIMHECHUU
MEXIYHAPOJAHOIO COK03a TEOPETUYECKOM M NIPUKIAAHOW XUMHH H

TPUBHAIBHBIC HA3BAaHHUS BaKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TJINIEPHH,
denon, Qopmanbaerun, yKCycHas KUCIOTa, TJIMLWH, YrapHbld ras,
YTJIEKUCITBIN Ta3, aMMHUAK, TalleHasl U3BECTh, HETalleHas U3BECTh, MUTHEBAS
colla M JPYTUX), COCTABIATH (POPMYNBl HEOPTraHMYECKUX M OPraHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBSICHATH HUX CMBICI;
MOATBEPKIATH XapaKTepHBIE XHUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMUCSIMU YPABHEHU XMUMHUYECKUX
peaKLuii;

- YMEeThb YCTAaHaBJIMBATh MPUHAAJIC)KHOCTh M3YUYEHHBIX HEOPTraHUYECKHX U
OpTraHUYCCKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM U T'pyIiliaM CO€I[PIH€HPII>1,
XapaKTepu30BaTh MX COCTaB W Ba)KHEWIIME CBOICTBA; OMPENENATbh BUIbI
XUMUYECKHUX CBsI3eU (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasl, BOJIOPOHAs),
TUIBI KPUCTAJUIMYECKUX PELIECTOK BEIIECTB; KIaCCUPUIMPOBATh XUMUUECKUE
peakiuu;

- chopMupoBaTh TPEICTABICHUS: O XHUMHYECKOM  COCTABIISIONICH
€CTECTBEHHOHAY4YHOU KapTUHBl MHUpPA, POJIM XMMHHM B IO3HAHUHU SIBJICHUU
Opupoabl, B (OPMHUPOBAHMM MBIIUIEHUS U KYJIbTYypbl JUYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs] MPAKTHIECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHOM CpeliE;

- YMeThb MPOBOAMUTH pacyeThl MO XUMHYECKUM (QopMyjaM U ypaBHEHUSM
XUMHWYCCKHUX peaKI_II/Iﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/I‘ICCKI/IX BCJINYHH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIH30BATh
CUCTEMHbIE XMMHMUYECKHE 3HAHUS IJi1 NPUHATHS PELICHU B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUsAX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM




OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
MOWCKa, aHAIH3a
U
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHHI
TUTST
BBITIOJTHEHUS
3ama4y
npodeccruoHnab
HOM
NEeSITEIIbBHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'0 O3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAayKd M OOIICCTBEHHON IPAKTUKH,
OCHOBaHHOTO Ha JAanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJIUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3bIKOBOM M YHUTATEIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBHUS MEXKIY
JIOJIEMH U TIO3HAHMS MUPA;

- OCO3HAHHUEC IIECHHOCTHU Hay‘{HOfI ACATCIIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATH  HPOEKTHYHD U
MCCIIEIOBATEIBCKYIO JESATENBHOCTD
WHUBUYAJIbHO U B TPYIIIIE;

OBnageHne  yHHUBEPCAJIbHBIMH  YYeOHBIMH

NMO3HABATEJIbHbIMH AeHCTBUIMMU:

B) padoTta ¢ nHopManmeii:

- BJIQJIETh HaBBIKAMH MMOJIy4eHUs] MH(POpMaLUU U3
UCTOYHHKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh MOKCK, aHATIU3, CUCTEMAaTU3AINI0 1
UHTEpIpeTanio HHPOPMALIUY PA3TUYHBIX BUI0B U
dbop™M mpeacTaBIeHNUS;

- €O37aBaTh TEKCThl B pPa3lWYHBIX (opMmaTax c
y4E€TOM Ha3HaueHUs HHQOpMAIMK U IIeJIeBOil
ayIUTOpUH, BHIOMpas ONTUMAIBHYIO  (opMy
MPEJICTaBICHUS U BU3YyaIH3al1H;

- OLEHUBATb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMalliK, €€ COOTBETCTBHE IMPaBOBBIM U
MOpPaJIbHO-3TUYECKHUM HOpMaM;

- HCIMOJNb30BaTh CpeACTBa HH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpPraHU3allMOHHBIX  3aJad C  COOJNIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,

- YMCThb IMJIaHUPOBATb n BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT
(mpeBpallleHusi OpPTaHWYEeCKUX BEUIECTB IPU HArpeBaHUM, TOTyYECHHUE
9TWJICHA U H3YYCHHUC €TI0 CBOI>'ICTB, KauUCCTBCHHLIC PCAKIMHU Ha aJIbJACTHU/bI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JAeHaTypauus O€KOB IpH HarpeBaHUH,
HOBCTHBIC PCaKIUU 6G.HKOB; nNpoBOAUTL PCAKIHUU HWOHHOI'O 06MeHa,
OTIpEeeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKklUu Ha cylbdart-,
KapOOHAaT- M  XJOPUA-aHMOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
SKCTIIEpUMEHTAIbHBIC 3amaur 1o Temam "Metammel" u "Hemeramnsl") B
COOTBETCTBUHM C TPAaBWJIAMH TEXHUKM OE30MACHOCTH IpPH OOpaIIeHUH C
BelIeCTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XHUMHUYECKOT0 HKCIIEpUMEHTA B (hOpMe 3alUCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

- YMETbh aHAJTU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYyIaeMYI0 U3 pa3HBIX
HMCTOYHHMKOB (CpelIcTB MaccoBOM nHpopmaruu, cetb UHTEepHET 1 pyrue);

- BJaJACTb OCHOBHBIMHU MCTOJaMHW HAYYHOI'O IIO3HAHHA BCIICCTB U

XUMUYECKUX  sIBJICHUN  (HAONIOACHWE,  HW3MEpPEHHEe,  SKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKHM (GOpMyjIaM W YpaBHEHUSIM
XUMHUYECKHX peakuuid ¢  HCIOJb30BaHUEM  (DU3UYECKHX  BEIWYHH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsI NPUHATUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM




THTUEHBI, PECypcocOepekeHusi, NPaBOBBIX U
THYECKUX  HOPM, HOPM  HHGOPMAIMOHHON
0e30IMacHOCTH;

- BJIaJIeTh HABBIKAMU PACTIO3HABAHUS 1 3AIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30IacHOCTH
JUYHOCTH;

OK 04.

D¢ dexkTuBHO
B3aMMO/JICHICTBOB
aTh U paboTaTh B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUC HaBBIKAMU yueOHO-
HCCIIEIOBATENIbCKOM, TMPOEKTHOM U COUMAbHOU
JIeSTCIIEHOCTH;

OBiaagenue YHHMBepCaJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:

0) coBMeCTHas J1eSITeJIbHOCTh:

- TIOHMMaTh W UCIOJNb30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ MHANBUIYyaJIbHON PabOTHI;

- OpUHUMATh UEIM COBMECTHOM J1€ATE€NbHOCTH,
OpPraHW30BBIBATh U KOOPAUHUPOBATH JIEHCTBHS IO
€¢ OCTH)KCHHIO: COCTaBIIATh IIIaH JIEHCTBHIA,
pacrpenensaTh Pojau ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIWHHMPOBAaTH M BBIMOJHATH pabOTy B

YCIIOBHSIX peangbHOTO, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;
- OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE

MOBEJICHUE B PA3IUYHBIX CUTYAIUAX, IMPOSIBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NMHUIIUATUBHBIM
OBJaieHNe YHHBEPCAJbLHBIMH PeryasiTUBHbIMH
JeHCTBUSIMM:

T') IPUHATHE Ce0HA U APYTUX JIOAei:

- IPUHUMATh MOTHUBBI U ApTyMEHTBI IPYTUX JIOJeH
MIPU aHAJIM3€E PE3yJIbTATOB JAEATEIHLHOCTH;

- IpU3HaBaTh CBOE IMPABO U MPABO JIPYTUX JIOJEH

- YMCThb IMJIaHUPOBATh n BBITIOJIHATH XUMHUYECKUU SKCICPUMCHT
(mpeBpallleHusi OpPTaHWYECKUX BEUIECTB IPU HArPEeBaHUM, TOTyYEHHUE
9TWJICHA U H3YYCHHUC €TI0 CBOI>'ICTB, KauCCTBCHHLIC PCAKIMHU Ha aJIbJACTHU/bI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JAeHarTypauus O€JIKOB IpH HarpeBaHUH,
OBCTHBIC PCaKIHU 6GHKOB; nNpoBOAWUTL PCAKIHUU HWOHHOI'O 06MeHa,
OTIpEeIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUu Ha cylbdart-,
KapOOHAaT- M  XJOpPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCTIIEpUMEHTAIbHBIC 3amaur 1o Temam "Metamie" u "Hemeramnsl") B
COOTBETCTBUHM C TPAaBWJIAMH TEXHUKM OE30MACHOCTH TpPH OOpAIIEHUH C
BellecTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABISATh PE3yIbTaThl
XHUMHUYECKOT0 HKCIIEpUMEHTa B (hOpMe 3alUCH YpaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MMOHMUMATh MU C
MO3UIUH JIPYTOr0 YEJIOBEKa;

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCIIUTAHMS: - chopMupoBaTh MNPEICTaBICHUS: O XHUMHUYECKOH  COCTaBISOIIEH
CopeiicTBoBaTh | - C(OPMUPOBAHHOCTH IKOJIOTHYECKON KYIBTYpPBI, | €CTECTBCHHOHAYYHOW KapTHHBI MHUpPA, POJIU XMMHHM B TIO3HAHWH SIBICHUN
COXpaHEHUIO MOHMMAHUE BIMSHUS COLIMAIBLHO-)KOHOMHUYECKUX | IPUPOJbI, B (OPMHPOBAHMM MBIIIEHUS M KYJIbTYpPhl JIMYHOCTH, €€
OKpY>Karolen NPOIECCOB  HA  COCTOSHUE  TPUPOTHOW ¥ | (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM IS PEeIICHUs] TPAKTHUECKUX
cpensl, COLIMATILHOM  CpeAbl, OCO3HaHWE TIJI0OANBHOTO | 337]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepexe | XxapakTepa dIKOJIOTHYECKUX MPoOIIeMm; PUPOTHON cpee;
HUIO, - IUJIAaHUPOBAaHUE U OCYIIECTBICHUE NEHCTBUI B | - yMETh COOIOJATh MPaBHJIa SKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B
MPUMEHSATD OKpYXKaroIleld cpele Ha OCHOBE 3HAHWS IeJiel | OBITY W TPYIAOBOH IESITENHHOCTH B IIENISAX COXPAaHEHHUS CBOETO 30POBBS U
3HaHUA 00 YCTOMUYMBOTO pPa3BUTHUS YEJIOBEUECTBA; OKPY’KaroIllel NPUPOJHON CpeAbl; YUUTHIBaTh OMACHOCTh BO3JCHCTBHS HA
W3MEHEHUHU AKTUBHOE HENpUITHE JCUCTBUM, NPUHOCSIIMX | )KUBbIE OPraHU3MbI ONPENEICHHBIX BEHIECTB, MOHMMAs CMBICI IOKa3aTems
KJIMMaTa, BpEJl OKPYKAIOIIEH Cpee; MpEeaEIbHON TOMYCTUMOW KOHIIEHTPALIMKU
MPUHIUIIBI - yMEHHE TPOTHO3UPOBATH HEOIATONPUSTHHIC
OepexIINBOro SKOJIOTUYECKHE MOCIEACTBUS MPEATPUHUMAEMBIX
IIPOU3BOJCTBA, | ACUCTBUH, IPENOTBpaALIATh UX;
a3 exTruBHO - pacimpeHue OTIBITa NEeSATEeTbHOCTH
JIEUCTBOBAThH B AKOJIOTMYECKOW HANIPaBJIECHHOCTH;
Ype3BbIYAIHBIX | - OBJIaZICHHE HaBbIKaMU y4eOHO-
CUTYyaLUsIX MCCIIEI0OBATENILCKOW, POEKTHON U COLMAIIbHOU
JIeATEIbHOCTH.
K’ 1.1 OBnaneHre yHUBEPCATbHBIMU YIYEOHBIMU - chopmupoBaTh  MpEACTaBICHHS O  LEJIOCTHOM  COBpEeMEHHOMU
OcCymecTBIATE | o3HaBaTebHBIME ACHCTBUSIMU: €CTECTBEHHOHAYYHOM KapTUHE MHpPA, NPUPOJAE KAK €IUHOM LIEJOCTHOU
npodeccuoHans | _ BIAZIETh HABBIKAMH ydeGHO-HCCeoBaTenbekoii | CHCTEME, B3aUMOCBSI3H YEJ0BeKa, MIPUPOJBI " oOu1ecTBa;
HOE TOJKOBAHUE . - BJIaJICHUE 3HAHUSAMU O HanboJiee BAKHBIX OTKPBITUSX H JIOCTHIKEHUSIX B
Y IPOEKTHOM 1€ATEIIbHOCTH, HABBIKAMHU .
HOPM IIpaBa. 00JacTu XMMUH, MOBIHSBIINX HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

paspenieHus npooiuem;

- CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEITHHOMY
IMMOUCKY MCTOAOB PCUICHUA MPAKTUYCCKHX 3aJaY,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHU

- opMupoOBaHUE HAYYHOTO TUTIA MBIIIICHUS,

- copMHpOBaTh YyMEHHUs NPUMEHATh 3HAHUS MO XUMHUM A OOBSICHEHUS
OKPY’KaIOIUX SIBJICHUN;

- BJAQJACTh NIpHEMaMU HaOIIOJEHUN, OMBITOB, HCCJICAOBAHUN W OICHKH
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BJIaJICHUE HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBBIMU
IOHATHUAMHU U MCTOJaMHU,

- OCYHICCTBJIATH HeHeHaHpaBHGHHBIﬁ IIOUCK
nepeHoca CpesiCTB U CII0cOO0B IEHCTBHS B
po(hecCHOHATBLHYIO CPENy.

JIOCTOBEPHOCTH ITOJIy4€HHBIX PE3YJIBTATOB;

- BJIIaICTH MOHATUNHBIM afrnapaTomM XMMUH, MO3BOJIAIONIUM ITO3HABATHL MUP,
y4acTBOBaTh B  JUCKYCCHUSIX TI0  €CTECTBEHHOHAy4YHBIM  BOIPOCAM,
HCIIOJIB30BAaTh PA3JIMYHBIC HCTOYHHUKHU I/IH(bOpMaI_II/II/I 1 IIOATrOTOBKHN
COOCTBEHHBIX PaboOT;

- chopMHpOBaTh yMEHHUs MOHMMATh 3HAUYMMOCTb 3HAHUW IO XUMHH IS
KaXJI0T0 YeJI0OBeKa He3aBUCUMO OT €ro NMpo(hecCHOHANBHOM eI TeIbHOCTH.

K 1.2
[IpumeHsaThH
HOpPMBI TIpaBa
ISl pelieHus
3a7a4 B
npodeccu-
OHAJIBbHOU

JACATCIIbHOCTH.

- IIposABIATE YyCTOWYMBBIM HUHTEPEC K UCTOPUHU U
JIOCTIDKEHUSIM B 00JacTM  XHMHUH, YYBCTBO
TOPAOCTH 34 POCCUMCKUE €CTECTBEHHBIC HAYKHU;

- TOTOBHOCTb K MPOJOJDKEHHIO 0Opa3oBaHUs,
MOBBINICHUIO  KBaMPUKanuu B WU30paHHOM
npodeccroHanbHOM JEeSITEIIbHOCTH c
MCIOJIb30BaHNEM 3HAHUH B 00JIaCTU XUMHUH;

- 00BEKTUBHO OCO3HAaBaTh 3HAYUMOCTh
KOMITIETEHIIMI B 00JacTH €CTECTBEHHBIX HayK IJIs
YyeloBeKa M OOIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKHE JIOCTIKEHHUSI B O0JIACTH XUMHH
TUTSt MOBBILICHHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO  Pa3BUTHS B  BBIOpaHHOU
npodeccnoHabHOMN IeSTEHHOCTH;

- TOTOBHOCTh CaMOCTOSITEIbHO J0OBIBaTh HOBBIC
1U1s ce0sl 3HaHUS TI0 XMMUU C MCTIOJIb30BaHUEM IS
3TOTO JIOCTYIHBIX UCTOYHUKOB HH(POPMALIUH;

- yYMEHHE VIpPAaBIATb CBOECU I103HABATEIbHOMU
NeSTeNbHOCThIO, MPOBOANUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O PA3BUTHS.

- OBJIAJICHHNEC yYMEHUSMH W HaBBIKAMHU PA3JIMYHBIX BHJIOB ITO3HABATEIHHOMN
JESTENIbHOCTH JJIs U3YYEHUS PA3HBIX CTOPOH OKPYKAIOIIEro €CTECTBEHHOTO
MUpa;

- TPUMCHEHHWE OCHOBHBIX METOJOB IO3HAHUS (HAOIIOJCHUS, HAYYHOTO
IKCIEPUMEHTA) JUIS W3Yy4YCHHS PAa3UYHBIX CTOPOH €CTECTBEHHOHAYYHOMH
KapTUHBI MHUpPA, C KOTOPHIMH BO3HUKACT HEOOXOJMMOCTH CTAJKUBATHCS B
npodeccuoHabHOU cdepe.
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IIK 1.3
Brnagers
HaBBIKAMH
IMOATOTOBKH
IOPUINYECKUX
JIOKYMEHTOB, B
TOM YHCJIE C
HCHOJIL30BaHUE
M
UH(OpPMaLMOHH
BIX
TE€XHOJOTUH.

OBnanenve 6a30BBIMU UCCIIEOBATENECKUMHU
JEUCTBUSIMU:

- BJIJIETh HaBBIKAMH Y4e€OHO-HCCIIEeI0BATENbCKOM
Y TIPOEKTHOM €ATENbHOCTH, HaBbIKAMU
paspemnieHus mpoodieM;

- CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4,
MIPUMEHEHHUIO PA3JIMYHBIX METOA0B IMO3HAHUS;

- OBJIaJICHUE BUJIAMHU JIEATEIBLHOCTH 1O MOJTYyYEHUIO
HOBOT'O 3HAHMS, U €r0 IPUMEHEHUIO B
npohecCHOHALHOM IS TEIILHOCTH;

- (hopMupoBaHMEe HAYYHOTO THUIIA MBIIIICHHS,
BJIQJICHUE HAyYHOU TEPMHUHOJIOTUEN, KIIFOYEBBIMU
HNOHATUSIMHU U METOJIaMU;

-OCYLIECTBJIICHUE  LEJICHANPABICHHOTO  IOHCKA
nepeHoca CpeAcTB U CHOcOOOB  JAEHMCTBHUS B
po(hecCHOHATBEHYIO CPENy.

- YMEHHUE ONpEeACNATh eI U 3aJa4M JIesATeIbHOCTH, BEIOMPATh CPEICTBa
JUTSL X TOCTHDKCHHS Ha TIPAKTHKE;

- yYMEHHE WUCIOJb30BaTh pAa3UYHbIE HCTOYHUKU JUIsl TOJy4YEHUs
€CTECTBCHHOHAYYHOW MH(OpPMAIIUU U OICHUBATh €€ JOCTOBEPHOCTH IS
JIOCTMIKCHMS MOCTaBJICHHBIX 11€JIEH U 3a/1a4.

1K’ ykasbiBatotcs B coorBerctBrr ¢ ®TOCCOO peannsyeMoii CrieuanbHOCTH
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.CTPYKTYPA U COAEP)KAHUE OBIIIEOBPA3OBATE.JII)HOI7I JUCHUITJIUHBI
«XUMUS»

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThI O0Bém B yacax
MakcumajiibHasi ydeOHasi HArpy3Ka (Bcero) 108
O6beM 00pa3zoBaTENIbHOM MPOTPaMMBbI JUCITUILTAHBI 72
OcHoBHOe conep:kaHue 72
TeopeTHYeCKoe o0yuyeHue: 32
JIeKIHHU 4

B T.4. JICKIHA Hp0(1)eCCI/IOHaJ'H:HO-OpI/IeHTI/IpOBaHHOFO

COJIep KaHUs 2

B T.4. YPOK (KOMOMHHUPOBAHHBIN YPOK) 28

NMpaKTH4YeCKHe 3aHATHS 32

B T.4. IPO(heCCHOHAIBHO-OPUEHTHPOBAHHOE 4
coJiepKaHue

JadopaTopHbIe 3aHATHSA 6

B T.4. IPO(heCCHOHAIBHO-OPUEHTUPOBAHHOE )
coJiepKaHue

KonTpoasHnas padora 6

CamocrosiTesibHast padoTa 00y4armerocst 36

IIpome:kyTOUHAs aTTeCTANMS 3auér (2 u.)




2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumeHoBaHue Conep:xanue yuyeOHOro marepuaja (0CHOBHOe ¥ MPodecCHOHAIbHO-OPHUEHTHPOBAHHOE), OBLeM 1aco dopmMupyemblie
. 'beM 4acoB
pa3iesioB U TeM JlabopaTopHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIeTEeHI[UH
1 2 3 4
OcHOBHOe coep:kaHue 72
Pa3nen 1. OcHOBBI CTPOEHHUS BelleCTBa 10
Tema 1.1. OcHoBHoOe€ conepxaHue 6
CtpoeHne aToMOB
XUMHIYECKHX Teoperuveckoe o0yueHue (JIeKIusi)
AJIEMEHTOB U _ _
npupoa CoBpemeHHass Mojenb CcTpoeHus atoMa. CHMBOJMYECKHM S3bIK XUMHUU. XUMHUYECKHH 3JIEMEHT. 2 OK 01
e OnexTpoHHas koH¢urypauus aroma. Kimaccupukanus XUMHUECKHX 3JIEMEHTOB (s-, p-, d-i)JIeMeHTBI).
CBS3H BanentHble = 3IEKTPOHBI. BanentHocTb. OJIEKTpOHHAs  MpUpoAa  XUMHUYECKOU CBSI3U.
DNEeKTPOOTPUIIATEILHOCTh. BHIBI XHUMHYECKON CBS3M (KOBaJCHTHAs, WOHHAs, MeETalInYecKas,
BOJIOPO/IHAS) M CTIOCOOBI € 00pa30BaHMs.
IIpakTnyeckoe 3ansitue Nel
Pemmrenye 3agaHuii Ha WHCIOJL30BAaHUME XHUMHYECKOW CHMBOJIMKMA WM Ha3BaHWH COEIWHEHUH IIO 2
HOMEHKJIATypE€ MEXIYHApPOJHOTO COI03a TEOPETUYECKOM W NPHUKIAAHOW XUMHUM U TPUBHAIBHBIX
Ha3BaHWM ISl COCTABJICHUSA XMUMHUYECKHX (OPMyJ JABYXaTOMHBIX COEIMHEHUHN (OKCHUIOB, CYNIb(HIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAaHUUECKUX COSAMHEHUN OT/IETbHBIX KJIACCOB.
IIpakTnueckoe 3ansaTHe Ne2 2

[IpakTrueckue 3aaHusl HA YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM ATOMOB XMMHUYECKHUX JIEMEHTOB U
MEPUOINYECKUM H3MEHEHUEM CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COCIMHEHUH B COOTBETCTBHUM C
nojoxxenueM llepruonnueckon CUuCTEMBI.
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CamocrosiTenbHas padora:

OcoOeHHOCTH CTPOCHUS SJCKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB OOJBIINX MEPHOJOB. 3HAYCHHE
[lepuonuueckoro 3aKoHa.

Xumus : 11-i1 kinacc : 6a30BbIif ypoBens : yueOnuk / O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
CnankoB. — 5-e u3z., crep. — Mocksa : [Ipocsemienue, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 18, oTBeTUTH NUCHBMEHHO Ha Borpoc Ned

Tema 1.2.
[Tepuoanueckuii
3aKOH U Ta0ina
.. MenneneeBa

OcHoOBHOE co/iep:KaHue

IIpakT4eckoe 3ansaTHe Ne3

[Tepuonnueckas cucrema xumuueckux 31aeMeHToB .M. Menneneea. ®u3znueckuii CMBICI
[Tepuonuueckoro 3akona J[.M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJOKCHHEM
XUMHYECKOro 3ieMeHTa B [lepronnueckoit cucreme. MUpoBO33peHYECKOE U HAYYHOE 3HAYEHUE
Ilepuoanueckoro 3akona J[.11. MenneneeBa. [Ipornossl [[.J1. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKHX HIIEMEHTOB.

IIpakTuyeckoe 3ansiTue Ne4

Pelrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPUCTUKY XUMHUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUTMIeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JICMCHTOB B COOTBCTCTBUU C UX BHGKTpOHHBIM CTpOGHI/IeM U IIOJIOKCHUEM B HCpHO,Z[H‘-I@CKOfI CUCTEMC
xuMudeckux ayemenToB .M. MenaeneeBay

CamocrosiTesqibHasA padora:

Xummus : 11-i1 knacc : 6a30BbIid ypoBeHs : yueoHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3a., crep. — Mockaa : [Ipocsemenne, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp.93, BeIMOAHUTE TUCbMEHHO 3a1anust Nel4 (a, 6), cTp.95 BRIMOIHUTE MMCEMEHHO 3a/1aHHE
Nos.

OK 01
OK 02
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Pazgen 2. Xumuyeckue peakunu

12

Tema 2.1. Tumnel
XUMHUYECKUX
peakuuii

OcHoBHOe conep:kaHue

Teoperuveckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK)

Knaccugukanus 1 THIIBI XUMUYECKUX PEaKIMiA C y9acTHeM HeopraHudecKux BeniectB. CocraBieHne
YpaBHEHUN PEaKIMi COSTMHEHUS, Pa3I0KECHHsI, 3aMEIICHMS, OOMEHa, B T.4. PEaKINil TOPSHHUS,
OKHCJICHUA-BOCCTAHOBJICHHS.

VYpaBHeHUs OKUcIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocTaBienue u YpaBHHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ MCTOAOM 3JICKTPOHHOT'O
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKUU B IPUPO/JIE, MPOU3BOICTBEHHBIX Mpolleccax u
KU3HCACATCIbHOCTH OPraHnu3MOB

IIpakTnyeckoe 3ansitue NeS

KonnuectBeHHbIe OTHOWEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMH M PacyeThl 110
YPAaBHEHUAM XMMHUYECKUX peakuui. Moip Kak eQuHuIa KOJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXPAHEHUSI MacCChl U DHEPTHH.

IIpakTnueckoe 3ansaTHe Ne6

3akoH ABorazpo. MonspHblii 00beM ra3oB. OTHOCHTEIbHAS IIJIOTHOCTh Ta30B. PacyeTsl mo ypaBHEHUAM
XUMHYECKUX peaklUui ¢ MCHOJIb30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIIOBHS) ra30B, KOJIMYECTBA
BELIECTBA.

CamocrosiTesibHas padora:

Xumus : 11-i1 kiacce : 6a30BbIif ypoBens : yueOnuk / O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
CnankoB. — 5-e u3z., crep. — Mocksa : [Ipocsemienue, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 85, BBIMOIHUTH MTUCEMEHHO B TeTpaau 3ananue Nel (1 Bapuanr)

OK 01
OK 04
OK 07
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Tema 2.2. OcHOBHOE co/lep:KaHue 6 OK 01
DIIEKTPOIUTHYECKAS OK 04
JIMCCOTIHALIAS 1 Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK)
MOHHBIN 0OMEH -
Teopus 3neKTpOIUTUUECKON auccoranuu. MoHbl. DIeKTpoNIuThl, HEANEKTPOIUTHL. Peakiiuu noHHOTO
obmeHa. CocTaBlieHUE peakinii FOHHOTO 0OMEHa MMyTeM COCTABJICHHSI MX TIOJHBIX M COKPAIIEHHBIX 2
HMOHHBIX ypaBHEHUM. KHCITOTHO-OCHOBHBIE peakiuu. 3aaHus Ha COCTABJICHNE HOHHBIX PEaKIUi
JlabopaTopHoe 3ansiTHe Nel
JlaGopatopnas pabora “THUnbl XUMUYECKUX pEaKIuii’”.
HccnenoBanue TUIMOB (110 COCTaBY M KOJMYECTBY MCXOJHBIX U 00pa3yrOIIMXCS BEIIECTB) U MPU3HAKOB
XUMUYEeCKHX peakuuil. I[IpoBeneHune peakuuié HMOHHOTO OOMEHA, ONpEIENCHHE Cpeabl BOJHBIX 2
pacTBOpOB. 3aJjaHKs HA COCTABIICHUE MOHHBIX PEAKIINIA
CamocrosiTeqbHas padora:
Xummus : 11-i1 knacc : 6a30BbIid ypoBeHs : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A. )
CnankoB. — 5-e u3a., crep. — Mockaa : [Ipocsemenne, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 109, BBIIIOJIHUTE NTUCBMEHHO B TETpaau 3aaanue Ne§, Ne9.
KonTpouabsnas
CrtpoeHue BelecTBa U XUMHUYECKUE Peakiuu 2
padora 1
Pasznen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BELECTB 18
Tema 3.1. OcHoOBHOE coiep:KaHue 6 OK 01
Knaccudukanus, - OK 02
Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK) 2

17




HOMEHKJIaTypa
CTpOCHHUE
HEOPTraHMYECKUX
BEIIECTB

[Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U clI0kKHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BELIECTB (OKCUbI, THAPOKCHIBI, KUCIOTHI, COJIM). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckue u amopgHbie
BelleCTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (AaTOMHAs, MOJIEKYJIIpHAsl, MOHHAs!, METAJUTMYECKast).
3aBUCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMUECKON PEIIeTKH. 3aBUCUMOCTh
XMMHMYECKON aKTUBHOCTH BEHIECTB OT BUAA XMMHUYECKON CBSA3HM M TUIA KPUCTAJUINYECKOM PEIIETKH.
[TpryrHBI MHOTOOOpA3Hsl BEIIECTB

CamocrosiTesibHas padora:

Xummus : 11-i1 knacc : 6a30BbIid ypoBeHs : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3z., crep. — Mocksa : [Ipocsemienue, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 109, BBIOTHUTH MUCBMEHHO B TETpaAu 3aanue Ne7.

IIpakTHyeckoe 3ansaTue Ne7

Homenknatypa HeOpraHMUeCKUX BEIIECTB: HA3BaHKE BEIECTBA HCXOIS U3 UX XUMUYECKOU (PopMyITh
WJIM COCTABJIEHWE XUMHUYECKON OPMYJIIbI HCXO U3 HA3BaHUS BELIECTBA 110 MEKTYHAPOIHOM
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 npyrue).
[Touck nHpOpMaIMK MO0 HA3BAHUSAM, UIACHTU(UKATOPAM, CTPYKTYPHBIM (opMyIaMm.

IIpakTuyeckoe 3ansiTue Ne§

Pemenne mnpakTHUecKuX 3aJaHUM MO KJIACCH(HUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (QopmyliaMm
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJAccoB (yrapHblii ra3, yIJIEKUCHbIM Ta3, aMMHaK, TalieHas
M3BECTh, HETralleHasl U3BECTh, MUTHEBAsI COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUUYECKHX
BEILIECTB, ONPEIEIATh MPUHAUIEKHOCTD K KJIacCy.

IK 1.1

CamocrosiTeqbHas padora:

Xummus : 11-i1 knacc : 6a30BbIid ypoBeHs : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3z., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : un. ISBN 978-5-09-10
3623-7ctp. 59, BEINOJIHUTH MUCbMEHHO B TeTpaan Nel-NoS.
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Tema 3.2. Ousnko-
XAMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)

Meramipl. O0mue Guznyeckne u XUMHUUYECKHE CBOMCTBA MeTauioB. CrocoObl moydeHusl. 3HAUYCHUE
MCTAJUIOB W HCMCTAJIJIOB B MPHUPOAC U KHU3HCACATCIBHOCTHU 4YCIOBCKA W OPraHU3MOB. KOppOSI/IH
METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢u3mdyeckne M XHMHYECKHE CBOMCTBA HEMETA/UIOB. THWIHMYHBIE CBOWCTBA
HemetawioB [V— VII rpynn. Knaccudukanus u HOMeHKIaTypa coelMHEeHHH HeMeTauioB. KpyroBopoTst
OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCUJIOB

CamocrosTesqbHas padora:

1. IToarotoBuTh cooOIIeHUs Ha TeMy «CBOICTBA U MOTy4eHUE HEOPTaHUYECKUX BEIECTB,
MPUMEHSEMBIX B OBITY M MPAKTHUECKON JeSITEIBbHOCTH YETIOBEKAY.

2. 3agaHue Ay MOATOTOBKY K JIAOOPAaTOpHOU paboTe: 3alOTHEHUE TaOIUIIbl B TETPAH, U BBIyYUTh
IpaBUJjIa MO TEXHUKE O€30MacCHOCTHU AJIsl MPOBEICHHS Ta00PAaTOPHBIX OIBITOB.

IIpakTnyeckoe 3ansitue Ne9

CocraBiieHnE YpaBHEHMM XMMMUYECKHUX PEAKIHUI C y4acTUEM IPOCTHIX M CIIOKHBIX HEOPTaHUUYECKUX
BEUIECTB: METAJUIOB UM HEMETAJJIOB; OKCHUJIOB METaUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMA M aM(pOTEpPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJICH,
XapaKkTepU3YIOIINX UX CBOMCTBA.

OK 01
OK 02
IK 1.1
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IIpakTnyeckoe 3ansaTue Nel0

OK 01

N . OK 02
Pemtenue MPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTUYCCKUX 3aJdHUHW Ha CBOUCTBA, COCTAB, INOJYUYCHUC U 2 K 1.1
0e30MacHOe UCIOJB30BaHUE BAKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY W TNPaKTUYECKOM :
ACATCIIbHOCTH YCIIOBCKA.
Tema 3.3. OcHoOBHOE co/iep:KaHue 4
Nnentndukanus
HeOpraHHIECKIX JlabopaTopHoe 3ansiTue Ne2
BEIIECTB
B Jlaboparopnast pabora «neHTruduKaIys HeOPraHMIECKUX BEIIECTBY. OK 01
PelleHne 3KCIEPUMEHTANBHBIX 3a/a4 110 XMMHYECKMM CBOWCTBAM METAUIOB M HEMETAILIOB, 110 5 OK 02
pacro3HaBaHUIO U MOJIYYEHUIO COEMHEHUI METAJIIOB U HEMETAJLIIOB. OK 04
I/I,Z[GHTI/Iq)I/IKaHI/IH HCOPraHUYCCKUX BCHICCTB C HCIOJB30BAHUCM HX (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOI>'ICTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHI-
AdHHUOHBI, HA KATUOH aMMOHUSI.
CamocrosiTeqbHas padora:
B Tpex mponymepoBaHHBIX TpoOupkax Haxonarcs pactBopsl BemiecTB HCL, Na2CO3, BaCl2. Kak, e 2
UCIOJIb3YS APYTHe peakTUBbI PAclo3HaTh BeulecTBa? Hanumunre ypaBHEHUS peakuil B MOJIEKYJISIPHOM,
MIOJIHOM M COKPAIlleHHOM MHOM BUJE.
KonTtpoabHnasn N
CBolicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Pasnean 4. CTpoeHue 1 CBOCTBA OPraHNYeCKHX BelleCTB 18
Tema 4.1. OcHoBHoOeE conepxxaHue 4
Knaccudukanms,
CTpOeHHME Teopernueckoe o0yueHue (JeKus)
HOMCHKIaTypa [losiBneHne n pa3BUTHE OPTraHMYECKON XMMHHU Kak HayKu. [Ipeamer opranndeckoit xumun. Mecto u 5
OpTaHnICCKIX 3HaYeHHEe OPraHMYecKoil XMMUM B CHCTEME €CTECTBEHHBIX HAYK.
BEIIECTB

XUMHYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHS aTOMOB B MOJIEKYJE COTJIaCHO HMX BAaJICHTHOCTH.
OCHOBHBIE MOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHS OopraHmyeckux coequHenuit A.M. Bytieposa.
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VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTbh CBOMCTB BEILIECTB OT XHMMHUYECKOIO
CTpOEHHUs MOJeKyn. M3omMepHst 1 U30MepBl.

[Tonatue o ¢ysxnuoHaneHOW rpynmne. Panukan. IlpuHuunsl kiaccuuKamud — OpraHUYECKUX
COeMHEHUI. MexayHapoaHas HOMEHKJIATypa M OPUHIUIBI HOMEHKJIATYPbl  OPraHMYECKHUX
coenunenuil. Ilonatue 00 azoTconmepXKallMX COCAMHEHUSAX, OWOJIIOTMYECKH AaKTHBHBIX BEIIECTBaX
(yrmeBomax, Jkupax, OelKaxX W Jp.), BBICOKOMOJICKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO).

IIpakTnueckoe 3ansitue Nell

Homenknatypa OpraHu4YecKMX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILIEHHbIC, HEHACBHIIIEHHBIE M
apOMAaTHYECKUE YTIICBOJOPObI, CIIUPTHI, (PEHOJIBI, albACTH/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (OPMYJI OpPraHMYECKHX BELIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3Ys HX Ha3BaHUS IO CHUCTEMAaTHYECKOW M TPUBHMAJIBLHOW HOMEHKJIAType (3THJIEH,
alleTWJieH, THLEepUH, (eHos, QopMmalblIeruj, yKCycHas KHUCIIOTa, TuiuH). Pacdersl mpocreiimieit
(bopMyIIBI OPraHUYECKOM MOJIEKYJIIBbI, HCXO/S U3 3JIEMEHTHOIO cocTana (B %)

CamocrosiTesibHas padora:

Xumus. 10 knace : yue6. s oOieodpa3oBar. opranusaiuii : 6a3oBeiii yposens / O. C. 'abpuensiy, U.
I'. Octpoymos, C. A. Cnagkos. — M. : [Ipocsemenue, 2023. — 128 c. : un. — ISBN 978-5-09-072089-2
cTp.15, BHINOTHUTH MTUCEMEHHO B TeTpaau No3-Ne4.,

OK 01
IIK 1.1
IIK 1.2

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIMHEHU I

OcHoBHOe conep:kaHue

10

Teoperudeckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCJMHEHUN OTHENBHBIX KIJIACCOB (OCOOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJacca; TOMOJIOTMUYECKUH paa 1 obmas popmysia; U30MepHus;
¢u3nvecKkne CBONCTBA; XUMHUUECKUE CBOMCTBA; CIOCOOBI MOTYyYCHHUS):

— TpeJenbHbIe YIIeBOAOPObI (IKaHbl U IMKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B
MPUPOJIE U TPUMEHEHHUE AIKAHOB;

— HemnpenenbHble (QJKEeHbI, alKUHBl U alKaJUeHbl) M apoMaTUYeCKue YrieBoJIopoAabl. lopeHue
aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2
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— KHUCJIOPOACOAEPIKaIINe COeTMHEHNS (CITUPTHI M (PeHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, allbACTHIbI
U KETOHBI, KUPBI, YIIeBOAbI). [IpakTHdeckoe NPUMEHEHHE STUICHIJUKOJSA, TIUIeprHa, (eHona.
[Mpumenenne Qopmanpaeruaa, ameranbAeTuaa, YKCYCHOW KHCIOTBHL. Mblla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLIa

— a3oTcojepXkaliue COeIWHEHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbICOKOMONEKyIspHBbIC
COCIMHECHMS (CMHTETHYECKHUE W OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIEHa KaK OCHOBHOE HAIlpaBJICHUE €ro UCIOJIb30BAHUS.

['enernueckas cBsi3b MEKY KJIacCaMU OPTaHUYECKUX COCTMHEHUIN

IIpakTyeckoe 3ansaTHe Nel2

CBoiicTBa OpraHMYECKHX COCAMHEHWH OTHCIHBHBIX KJIACCOB (TPUBHAIBHAs W MEXIyHapOIHas
HOMEHKJIATypa, XUMHYECKHUE CBOIMCTBA, CIIOCOOBI MOTYYCHHUS): TIpeeIbHbIC (ATKAHBI U ITUKIOATKAHBI),
HeTpeeIbHbIC (ATKEHBI, ATKMHBI U aJTKaIMCHBI ).

IIpakTuyeckoe 3ansaTue Nel3

ApoMaTH4YecKHe YIIEBOJIOPOJbI, COUPTHl U (PeHOINbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, albACTHIB U
KETOHBI, aMMHBI M AMHWHOKHCJIOTBI, BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUA. 3aJaHus Ha COCTaBICHUE
YPABHEHUN XMMHMYECKMX PEaKIUN C y4acTHEM OpPraHUYECKUX BEIIECTB HA OCHOBAHMM HX COCTaBa U
CTpOEHUs

IIpakTuyeckoe 3ansitue Nel4

CocraBnenue cxeM peakuuii (B TOM 4YHCIE€ MO MPEUIOKEHHBIM IIEeMOYKaM MpeBpalieHuil),
XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKHX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHMs] M Ha3BaHME OPraHMYECKUX COEIMHEHUH IO TPUBHAIBHON WM MEXIyHAPOIHON
CUCTEMAaTHYECKOM HOMEHKIIATYPE.
PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTAEIBHBIX KJIaCCOB

CamocrosiTesqibHasA padora:
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PemmmTh nenoyku npeBpamnieHuii:
1) C2H6 — C2H4 — C2H2 — C2H3ClI

KEMnO,.H,025% 2HBr t° H,0Hg®*t1t%  Cu(0H),£°
2) H2C=CH2 X1 X2 "HC[LH X3 X4

CocTaBUTh CTPYKTYpHBIE (hOPMYJIIBI CIEAYIONINX BEIIECTB: 2- aMUHO - 3 METHUJIOyTaHOBas KMCIIOTA; 2,3
— JUMCTHUIITCIITAHOJI -1, AHUJINH.

Tema 4.3. OcHoOBHOE coiep:KaHue
WNnentudukanus
OpraHUYECKHX Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)
BEIIIECTB, UX
SHAYCHIE ’ buooprannueckue coenunenus. Ilpumenenue u Ouojormyeckas posib YrieBoaoB. OKucieHUE
MpPHMEHEHNE B YIJIEBOJAOB — HCTOYHHMK OJHEPIrUM KHUBBIX OpraHu3mMoB. OOacTHM NPUMEHEHUS AMHUHOKHUCIOT.
GLITOBOI 1 [IpeBpamienuss OenkoB mnuiiyd B opranu3me. buonoruueckue ¢yHkiuu OenkoB. buonorndeckue
NPON3BOJICTBEHHOI (GyHKLINU KUPOB. Povm, OpPraHMYECKOM XMMUU B PEIICHUH MPoOIIeM HHLuveBoﬁ 0e30macHOCTH
eSTETBHOCTH Ponp opranuueckoil XMMUU B pEIIEHUHM NpoOJeM SHEpPreTudeckoil Oe30MacHOCTH, B Pa3BUTUHU
YenoBeKa MEIUIIUHBI, CO3/IaHUM HOBBIX MaTEpUaAJIOB, HOBBIX HCTOYHUKOB HEPTUH (aJbTepHATHBHbBIE UCTOUHUKU
sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKHUBbIE OPTaHU3Mbl OPrAHUYECKUX BEILIECTB OTIEIbHBIX KJIACCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKHUE MPOU3BOIHBIC, AIBJACTUABI U JApP.), CMBICIT
MOKa3aTessi MPeAebHO TOMYCTUMON KOHIIEHTPALUH.
CamocrosiTesibHas padora:
Xumus. 10 kmace : yueb. g o0uieobpa3oBar. opranuzanuii : 6a3zossiit yposens / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. Cnagkos. — M. : IIpocsenienune, 2023. — 128 c. : wi. — ISBN 978-5-09-072089-2
ctp.106-107, Ne3-Ne6
CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB.
KonTpoasnas
pabdora 3

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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Pa3pea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKIuii

Tema 5.1. OcHoBHoOeE coepxaHue OK 01
CkopocTb OK 02
XUMUYECKHUX .

. Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK) K 1.1
peakuui. IIK 1.2
Xummieckoe CKOpOCTh pEaKiii, €€ 3aBHCHMOCTh OT PasIMYHBIX (PAKTOPOB: HPUPOILI PEATUPYIOIIUX BEILECTB,

PaBHOBECHE KOHLICHTPAllUM PEArupyrolIuX BEIIEeCTB, TEMIEpPaTypbl U IUIOIIAAM PEAaKLMOHHOW IIOBEPXHOCTH.
Ternnobie 23 (HEKTH XUMUUECKUX PEAKIH. DK30- U IHAOTCPMUUYECKUE, PEAKIIHH.
OOpatumocTh peaknuii. XUMHUYECKOE pPABHOBECHE M €ro CMEMICHHWE IOJ JACHCTBHEM pPa3UYHBIX
(bakTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOIYKTOB PEaKINH, AaBJIEHUE, TEMIIEpaTypa) JUIsl CO3AaHUs
ONTUMAJIbHBIX YCIOBUM MIPOTEKAaHUs XUMUYECKUX npoueccoB. [Ipunnun Jle [laTense
IIpakTyeckoe 3anaTHe NelS
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHanu3 (HaKTOPOB, BIMUSIOUIMX HAa H3MEHEHHUE
CKOPOCTH XMMHMYECKOH PEaKIMH, B T.U. C MO3UIMHA SKOJOTMUYECKH EIeCO00pa3HOro MOBEACHUS B OBITY
U TPYZAOBOM JI€ATEIBHOCTH B LESAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJHOMN CpEbl.
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHnuna Jle-Illarense g OK 01
HAXOXJCHHUS HANpaBJIEHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakluu U aHauu3 (akTopoB, OK 02
BJIMSIIOIIMX HA CMEIMIEHUE XUMHYECKOTO PABHOBECHS. K 1.1
K 1.2
CamocrosiTesibHas padora:
Bo ckonbko pa3 BozpacteT ckopocTh XxuMmudeckoi peakiuu 2NO + O2 = 2 NO2 nipu yBenr4eHuu
koHneHtpanuu azota (II) B 1Ba pa3za? A) B 2 paza B) B4 paza C) B 6 paz D) B 8§ pa3 E) B 7 pa3
Pa3nea 6. PacTBopsI
Tema 6.1. OcHoOBHOE co/iep:KaHue OK 01
[TonsiTue o OK 02
pacTBopax TeopeTudeckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK) OK 07
PactBopenune kak Qusuko-xumuueckuii mporecc. PactBopel. CrmocoObl TPUTOTOBJICHUS PacTBOPOB. MK 1.1
K 1.2

PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTensl MPEIesIbHO
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JOMyCTUMON KOHILIEHTPAIMH U €Tr0 UCIOJIb30BAHKE B OI[EHKE SKOJIOTUYECKON 0€30IMacHOCTH.

[IpaBuia >KONOrMYECKH LieIecoo0pa3HOro MOBEIEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIENAX
COXPAHEHHUsI CBOETO 3/I0POBbSl U OKPYXKaroIleW MPUPOJHON CpeNbl; ONTAaCHOCTh BO3AECUCTBUS HA JKUBBIC
OpraHU3Mbl OIIPEIEICHHBIX BEILIECTB.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOW U
ITPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

CamocrosiTesibHas padora:

Xummus : 11-i1 knacc : 6a30BbIid ypoBeHs : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3a., crep. — Mockaa : [Ipocsemenne, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 74, BBINOIHUTH NUCbMEHHO B TeTpaau Ne7, Ne§.

Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenoanue OK 02
cBoiicTB pactBopos |/1200paTopHOe 3aHATHE NPO(eCCHOHATLHO-OPHEHTHPOBAHHOTO COACPKAHMUSI: OK 04
Jlaboparopnas pabota «[IpuroroBneHme pacTBOPOB». 1K 1.1
[IpuroToBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpAIMH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU MK 1.2
BOIIPOCAMHM) U OIIPEIENIEHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
CamocrosiTesqbHas padora:
Xumus : 11-i1 kiacc : 6a30BbIif ypoBens : yueOnuk / O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
CnankoB. — 5-e u3z., crep. — Mocksa : [Ipocsemienue, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 74, BBINOIHUTH NUCbMEHHO B TeTpaau Ne7, Ne§.
IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAepPKaHHue MPUKJIATHOTO MOYJIfA)
Pa3nen 7. XuMusi B ObITY H IIPOM3BOACTBEHHOI IeATEJLHOCTH YeJ0BeKa OK 01
OK 02
Tema 7.1. OcHOBHOE co/IepKaHne OK 04
OK 07

Xumus B ObITY U

TeopeTnyeckoe 3aHsATHE MPO(ECCHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUS
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MIPOU3BOACTBEHHOMN
JeATEIbHOCTH
yeaoBeKa

(KOMOMHHMPOBAHHBIN YPOK):

Hogelilmme 1ocTHKeHNsT XMMUYECKON HAyKH M XUMUYECKOM TexHoaoruu. Posb xumun B obecrnieyeHun
HKOJIOTHYECKOM, SHEPreTUUECKOI 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUN MeaAULMHBL. [IpaBuia moucka u
aHalu3a XUMHUYECKOW HMH(QOpPMALUMU W3 PA3IUYHBIX MCTOYHMKOB (HayyHas M YydeOHO-HaydHas
JaUTEpaTypa, CpescTBa MaccoBoil nHdopmauu, cetb HTepHET)

IIpakTHyeckoe 3aHATHE NPOdQecCHOHATBHO-OPUEHTUPOBAHHOE coaepkanusa Nel6:

[Touck u aHanM3 KEMCOB O MPUMEHEHUM XMMHYECKHX BEIIECTB W TEXHOJIOTHHA C y4eToM Oymaymien
HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTU 10 TEMaM: BaKHEHUIIHE CTPOUTCIIBHBIC MaTCpHraJibl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl [UIs JJIEKTPOHHKH,

IIK 1.1
IIK 1.2
IIK 1.3

2

HAaHOMATepHallbl, TEKCTWIbHBIE BOJIOKHA, MCTOYHUKHM DJHEPIMM, OPraHUYECKUE U MMHEpaJIbHbIE
y10OpeHHs, JIEKapCTBEHHBIE BEILIECTBA, OBITOBAS XUMHS.
3ammra: [IpencraBiaenue pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-IOKIAa ¢ Tpe3eHTalen
CamocrosiTesibHas padora:

. o . 2
Brimonnenue npesenranuii Ha TeMy «Poib XUMHM B 00€CIIEUEHUH KOJIOTHYECKOM, YHEPreTUYeCKO U
MUIIEBOH 0€30MaCHOCTH, PA3BUTUN MEIUIITHBD.
IIpomexyTouyHas aTrecTanus N0 JUCHUILINHE (3a4eT) 2
Bcero: 72
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3. YCJOBHUS PEAJIM3AIIMA IPOTPAMMBI  OBIHIEOBPA3OBATEJIBHOM

JANCHUITINHBI «XUMHMSA»

3.1. Tpe6oBaHMsA K MUHUMAJIBHOMY MATePHAJIbHO-TEXHHYECKOMY 00eCIeYeHHIO:
OobopynoBanne yueOHOro KabuMHeTa:

Kabuner «Xumuum», OCHalleHHBIH 000pyAOBaHHEM: MeOenb, JO0CKa, MeN, HarjsaHble

nmocobust, Tabnuna MeHaeneeBa, TEXHHYECKHUE CpeAcTBa OOYYCHHS: KOMIBIOTEP C

yCTpOICTBaMH BOCTIPOM3BEICHUS 3BYKa, MYJIbTHUMEIUA-TIPOEKTOP C HKpPaHOM, YyueOHbIE

(bunbMel, UG pPOBBIE 00pa3oBaTeNIbHBIC PeCypCchl. BupTyanbHas XxuMudeckast 1adbopaTopus.

3.2. UnpopMannoHHOe oOecniedeHne peaJn3anuu NpPorpaMmMbl

Jlnst peann3anuy nporpamMmbl OnOmoTedHbiil GoHx 00pa3oBaTeNbHON OpraHU3alMy J0JKEH
UMETh TI€YaTHBbIE M DIIEKTPOHHBIE 00Opa3oBaTelbHble W HH()OPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE JIUIsI UCIIOJIB30BAaHUS B 00pa3oBaTeIbHOM MpoIecce, He cTapiie 5 JeT ¢
MOMEHTA H3/IaHHS.

IlepeyeHb y4eOHBIX U3TaAHMI

OcCHOBHBIC HCTOYHHUKH:

1. Xumus. 10 kmace : yue0. st obmeoOpazoBaT. opranu3auuii : 6a3osblii yposens / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M. : IlpocBemenue, 2023. — 128 c. : ni1. —
ISBN 978-5-09-072089-2

2. Xumus : 11-# xace : 6a3oBbiit ypoBeHs : yueOHuk / O. C. I'adbpuensy, U. I'. OctpoyMmoB,
C. A. CnagkoB. — 5-e u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : un. [ISBN
978-5-09-103623-7

JlonoTHUTeIbHbIE UCTOYHUKM:

1. OOmas u HeOpraHuveckasi XMMUsL B CXeMax, pUCYHKaX, TaOIUIax, XUMHUYECKUX
peaknusx : yaeonoe nmocoowme / A.Il. I'apmmn. — 2-e u3x., ucnp. u gomn. — Mocksa : UTHOPA
-M, 2024. — 304 c. ISBN 978-5-16-018765-5 (print) ISBN 978-5-16-108333-8 (online)
2.Pagenkuii, A. M. Xumusi. ba3oBsiit ypoBeHb. TpeHUPOBOYHBIE M TIPOBEPOYHBIC PAOOTHI : y4
eOHoe mocodue, pazpaboTaHHOE B KOMIUIEKTE C YIEOHUKOM il 00pa3oBaTeIbHBIX OpraHu3ail
Wi, pealn3yoIuX 00pa3oBaTeNIbHBIC MTPOTrpaMMBbI CpeHEro MpodecCHOHATHFHOTO 00pa30BaH
us / A. M. Pageukuii. - 2-e usn., crep. - Mocksa : [Ipocsemenue, 2025. - 81 c. - (YueOnuk C
I1O). - ISBN 978-5-09-124962-0. - Tekcrt : snexkrponHsiid. - URL: https://znanium.ru/catalog/
product/2202356

3. Kapuosa A. A., JIEBkuH A. H. Opranndeckas XuMusi 17151 IIKOJIBHUKOB: y4eb. mocoowue.
2-e uzn. — CII6.: U3p-Bo C.-Ilerep0. yH-Ta, 2021. — 382 c. ISBN 978-5-288-06109-7

4. KumxkanoB M. A., PocroBckuit H. B.

5. Oprannyeckas XuMus: 1abopatopHslii mpaktukyMm / JI. A. Munuenko, B. E. Jlpesun, JI.B.
Anapeenko. — Boarorpag: ®I'b6OY BO Boarorpaackuii ['AY, 2020. — 96 c.

HNuTepHeT-pecypcebl:

www.interneturok.ru (Buaeoypoku mo npeaMeTam IIKOJIbHOU MPOTPaMMBI).
http://hemi.wallst.ru/ (Xummust. O6pa3oBaTeNbHbIN CAaUT IS ITKOJIEHUKOB).
http://www.chem.msu.ru/rus/elibrary/ (OnekrporHast OuGIHOTEKA M0 XUMUN).
OCHOBBI XUMHH: JICKTPOHHBIN Y4eOHUK [37IEKTPOHHBIN pecypc],

URL: http://www.hemi.nsu.ru

OTKpBITBII KOJUIEIK: XUMUS [3JIEKTPOHHBIN pecypc],

URL: http://www.chemistry.ru
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Xumusi I BCEX: WJUIIOCTPUPOBAHHBIE MaTepuaibl MO OOIIeH, OpraHUuYecKoll u
HEOpraHW4eckoW  xumMuu  [3nektponHbii  pecypc],  URL:  http://school-
sector.relarn.ru/nsm/

Xumua ¥ xu3Hb - XXI Bek: HaydyHO-NOMYJISIPHBIN KypHal [AJEKTPOHHBIA pecypc],
URL: http://www .hij.ru/

Meduamamepuarnsi

1. KAKUE BbIBAIOT METAJIJIBI? // Briefly — https://youtu.be/Vm1YJuxFSC8

2. Mpmbsk /  Arsenicum. Xumus —mnpocto //  Xumusa - Ilpocto  —
https://youtu.be/TSUVHjdS9Ak
3. AGcomotnbnii  cnupt.  Xwumus  —IIpocro //  Xumma -  Ilpoctro @ —

https://youtu.be/ Keapcy061l
4. Heckonpko naiidxakoB co cnuproM. Xumus —mpocto. // Xumus - Ilpocto —
https://youtu.be/XBSWLWsixXM
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JIUCIUILIAHBI

KoHnTponb u oneHka pe3yabTaToB OOyUEHHs OCYIIECTBISETCS MpernojaBaTesieM B Mpoliecce
MPOBEJCHUS TPAKTUYECKUX 3aHATUH U J1a0OpaTOPHBIX pabOT, TECTUPOBAHUSA, a TaKxKe
BBIMOJHEHHUS] OOYYaIOIUMUCS WHIAUMBUAYAIbHBIX 33JaHHUM, TPOEKTOB, HCCIEIOBAaHUM.
Pe3ynbrarel 0Oy4yeHHS ONpeAeNnsioT, 4YTO OOy4arouluecss AOJDKHBI 3HaTh, IMOHUMAaTh H
ACMOHCTPUPOBATH IO 3aBCPUICHNUUN U3YUCHUSA JUCHUIIJINHBI.

Jns dopMHpOBaHUs, KOHTPOJIS W OLEHKH pE3yJIbTaTOB OCBOCHUS Y4eOHOW AMCUUIUINHBI
UCTIONB3YeTCsl CHCTEMa OLIGHOYHBIX MEpONPHUATHH, MPEACTaBIAIOMAas co00i KOMILIEKC
y4eOHBIX MEPONPUSATHIA, COTJIACOBAHHBIX C pe3ysibTaTaMu 00OydeHHs u c(HOpMYITUPOBAHHBIX C
yaeroM ®I'OC COO (npenmeTtHbie pe3ynbTarsl o nucuuminae) u @I'OC CIIO.

THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusITHI
I | OcHoBHOE conep:kaHue
1 ®opmyaupoBaTh
Paznen 1. OcHOBBI cTPOEHUS pMyHip
0a30BbIe MOHATHSA U
BelllecTBa
3aKOHbI XHMHH
1.1 [OKO01 CTpoeHne aToMOB CocraBnsate xumndeckue |1. Tect «CtpoeHne aToMoB
XUMUYECKHUX AJIEMEHTOB |(POPMYIIBI COETMHEHUI B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO MPUPOJIa XUMUIECKOM
CBA3HU CTCIICHBIO OKUCJICHUS CBA3U».

XHUMHYECKHUX 3JIEMEHTOB, |2. 3amaun Ha cOCTaBJICHHUE
MCXOJS U3 BAJICHTHOCTH U |XUMHUYECKUX POopMyT
3IEKTPOOTPUIATEILHOCTU |IBYXaTOMHBIX COECIUHEHUN
(oxcuaoB, CynbhHUIOB,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha
HCIIOJB30BaHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUM COCAMHEHHUHN 110
HOMEHKJIaType
MEXIYHApOJAHOTO COK03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBHAIILHBIX Ha3BaHUM IS
COCTaBJICHUS XUMUYECKHUX
dhopmy IByXaTOMHBIX
COCIMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I1.) U APYTUX
HEOPraHUYECKUX
COEIMHEHHI OTAEIbHBIX
KJ1aCcCOB
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0lleHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepronnueckuii 3aK0H U
tabmuma J[.U.
Meunpgeneena

XapakTepus3oBaTh
XHMHUYECKHE DJICMCHTHI B
COOTBETCTBHUHU C UX
MMOJIOKEHHEM B
MEPUOINYECKOIN cucTemMe
XHMUYECKHUX DJICMECHTOB
.. MenneneeBa

1. IlpakTrueckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXK]ly CTPOEHUEM aTOMOB
XHUMHYECKHUX IJIEMEHTOB B
MEePUOINYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB U
UX COCIUHECHHI B
COOTBETCTBHH C
MMOJIOKEHHUEM
[Tepuonuueckoit cucreme.
3. IlpakTuko-
OpPUEHTHUPOBAHHBIC
TEOpPETUYECKHUE 3aJaHusI Ha
XapaKTepHU3aLUI0
XUMHYECKHUX JIEMCHTOB:
«Mertaunyeckue /
HEMETAINIMYCCKIUE
CBOICTBA,
3JIEKTPOOTPUIATEHHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX IJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOJKCHUEM B
IIEPUOAUYECKON CUCTEME
XHUMHYECKHUX IJIEMEHTOB
.. MenneneeBa»

Paznen 2. Xumnuyeckue peakunuu

XapaKTemeBaTb THIIBI
XUMHYECCKHUX peammii

KonTpoabHas padora
«CTpoeHue BelllecTBa U
XHMHYeCcKHe PeaKkium»

2.1

OK 01
OK 04
OK 07

Tunel XUMHYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMeIlcHu,
OKHCJIINTCIBHO-
BOCCTAHOBUTCIIBbHBIC
peakunu

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU pEaKInid:

— COEIMHEHUS, 3aMEIICHMS,
pas3noxKeHus, 0OMeHa,

— OKHUCIINTEILHO-
BOCCTaHOBHUTCILHBIX
peaKkuuii C HCIOJIb30BAHUEM
MeTOo/a EKTPOHHOTO
OanaHca.

2. 3a1auu Ha pacyeT Macchl
BelleCcTBa WK 00bEMaA
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THunbl 0lleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHi
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBa,
Macce Ui 00bEMY OJTHOTO
U3 y4acTBYIOUINX B
pE€aKIuu BEIIECTB; pACYETHI
Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
MPOJYKTOB PEAKIUH, €CITU
OJIHO M3 BEILIECTB UMEET
MIPUMECH.
2.2 | OK 01 DNEKTPOIUTHYECKAS CocTaBnATh ypaBHEHUs 1. 3anaHus Ha cocTaBlIEHUE
OK 04 JIMCCOLIMAIMS U HOHHBIM |XMMUYECKUX PEaKIINU MOJIEKYJIIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaKkIuii ¢ yqacTUEM
ydacTuem KHCIIOT, OCHOBaHUH U
HEOpPraHMYECKUX BEIIECTB |COJIeH, yCTaHOBJICHHE
W3MEHEHUS KUCIOTHOCTH
Cpelsl
2. JTaboparopHas paboTa
"TUnbl XUMUYECKUX
peakuuid"
3 | Paszgen 3. Ctpoenne u coiictea (Mcciaenosars crpoenne u|Konrpoabnas padora
HEOpPraHU4eCcKUX BellecTB cBoOlicTBa «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKux
BellecTB BellecTB)
3.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. Tect «<HomenknaTypa u
I[IK 1.1 |HOMeHKIaTypa u HEOpPraHU4YeCcKue Ha3BaHUE HEOPTaHUYECKHUX
CTpOCHHE BEIIECTBA B COOTBETCTBUU |BEIIECTB, UCXOMS U3 UX
HEOPTaHUYECKUX C HIX CTPOCHUEM XUMHYECKON (GOPMYITBI UITH
BELIECTB COCTaBJICHHE XUMUYECKOU

(bopMyIbl, UCXOAS U3
Ha3BaHMSI BEIIECTBA T10
MEKIYHAPOIHON WU
TPUBUATILHOU
HOMEHKJIAType».

2. 3aa4u Ha pacuer
MacCcoOBOM J0JU (Macchl)
XUMHYECKOTO DJIEMEHTA
(coenuHEHHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3agaHus
0 KJIacCU(UKaIUH,
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0lleHOYHBIX
MeponpUusTHI

HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEIICCTB
Pa3IMYHBIX KIIACCOB.

3.2

OK 01
OK 02
IK 1.1

DU3NKO-XUMHYESCKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

VcranaBauBarth
3aBUCUMOCTH (YU3HKO-
XHUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAIUITMYECKOMN
pereTKu

1. Tect «OcobenHoctu
XMMHYECKHX CBOWCTB
OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
THUIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOWCTBA U CIIOCOOBI
IIOJIy4EHUH.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHUsI Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEILECTB
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OK 01
OK 02
OK 04

WNnentudukanus
HEOPTaHHYECKUX
BEIIECTB

WUccnenosatb
KaueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTuko-
OpUEHTUPOBAHHbBIE 3aJaHUS
10 COCTABJICHUIO
XUMHYECKUX PEAKIUN C
y4acTueM HeOpraHu4ecKux
BEILIECTB, UCIIOJIb3YEMBIX
JUTSL UX UICHTU(UKALINH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHWYECKUX BEIIECTB’’
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THunbl 0lleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHi
4 | Pa3nen 4. Ctpoenne u cBoiictBa |UcciaenoBats crpoeHue u|KonrposasHas padora
OpPraHu4yecKuX BellecTB cBoiicTBa oprannmveckux («CTpoeHHe u cBOIiCTBA
BellecTB OpPraHn4yecKHX BellecTB)
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aga"us Ha cocTaBIEHUE
I[IK 1.1 |cTpoeHnue u OpraHMYeCcKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
I[IK 1.2 |HOMeHKJaTypa COOTBETCTBUU C UX COETUHEHUH I10
OpPraHMYECKUX BEIIECTB |CTPOCHUEM TPUBUAIBHOMN WK
MEKTYHAPOIHOM
CUCTEMATUYECKOMN
HOMEHKJIAType.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPALICHHBIX
CTPYKTYPHBIX (hopmMyIT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocTenmiei GopmMyIbl
OpraHUYeCKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO
cocrana (B %)
4.2 | OK 01 CBoiicTBa OpraHU4ecKuXx | Y CTaHaBIIUBaTh 1. 3aganus Ha cocTaBIeHUE
OK 02 COCMHEHU I 3aBUCUMOCTH (YU3HKO- YpPaBHEHUN XUMHYECKUX
OK 04 XUMHYECKUX CBOMCTB peaKkuuii ¢ yyacTuem
OK 07 OPraHMYeCKUX BEIIECTB OT |OPraHUYECKUX BEIIECTB Ha
K 1.1 CTPOEHUS MOJIEKYJI OCHOBAaHHMH UX COCTaBa U
K 1.2 CTPOCHHUS.

2. 3aaHus Ha COCTaBJIICHHUE
YPAaBHEHUN XUMUYECKUX
peakuuid,
WJUTIOCTPUPYIOLIHUX
XHUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUA TAaHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HbBIX KJIACCOB.
3. PacueTHble 3aga4n 1o
YPAaBHEHUSAM PEaKIUH C
Y4aCTUEM OpraHUYECKUX
BCIIIECTB.
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THunbl 0lleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
4.3 | OK 01 Wnentudukanus HccnenoBars 1.IIpakTuko-
OK 02 OPraHMYEeCKHX BEIIECTB, |KAYECTBEHHBIE PEAKIIUM  |OPHUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |ux 3HayeHue U OpraHN4YeCKHUX M0 COCTaBJICHUIO
IIK 1.1 MIPUMEHEHNE B OBITOBON |COCTMHEHUHN OTIEIBHBIX |XUMHUYECKUX PEAKIIUHN C
I[IK 1.2 |1 npou3BOACTBEHHOM KJIaCCOB Y4aCTUEM OpraHUYECKUX
JIeATEIbHOCTH YeTIOBEKa BEILIECTB, B T.4.
HCIIONB3YEMBIX ISl KX
UICHTH(PUKAIUHN B OBITY U
MIPOMBILIIIEHHOCTH.
5 | Pa3pen 5. Kuneruueckue u XapakTepu3oBaThb
TePpMOAMHAMHUYECKHE BJIMSIHHE PA3JIHYHBIX
3aKOHOMEPHOCTH NMPOTEKAHUSA (¢paxTopos Ha
XHMHUYECKHX peakuui pPaBHOBeCHE U CKOPOCTh
XHUMHYECKHX pPeaKkuui
5 |OKO0l CKOpOCTh XUMHUUYECKUX |XapaKkTepru3oBaTh [IpakTuko-
OK 02 |peakiuil. XUMUYECKOE |BJIMSHHE KOHLECHTPAILIMU |OPUEHTUPOBAHHBIC
I[IK 1.1 |paBHOBecue pearupyromux BEUECTB U |TEOPETUYECKUE 3aJaHUs] HA
K 1.2 TeMIIepaTypbl Ha CKOPOCTh [aHaIHU3 (PaKTOPOB,
XUMUYECKUX PEAKIUN BIIMAIONINX HA U3MEHEHUE
XapakTepus3oBaTh CKOPOCTH XUMHUUYECKOU
BIIMSIHUE U3MEHEHHUS peakuuu. [Ipaktuko-
KOHIICHTPALlUX BEIIECTB, |OPUEHTHUPOBAHHBIC 33/IaHUS
peakLuu Cpeapl U Ha IPUMEHEHHE MTPUHIUIIA
TeMmnepaTypbl Ha Jle-lllaTenwve nust
CMENICHUE XUMHYECKOTO |HAXOXKIEHUS HallpaBICHUs
paBHOBECHS CMENICHUSI PaBHOBECHUS
XUMHYECKON PEAKIUU U
aHanu3 (paKkTopoB,
BIIMAIOIINX HAa CMELIEHUE
XUMHUYECKOTO PAaBHOBECHUS
6 | Pazmen 6. PacTtBopnl HcciaenoBaTh HCTHHHBIE
PacTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMM
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1.3amanus Ha crtocoObI
OK 02 pacTBOPHI MPUTOTOBJIEHUE PACTBOPOB
IK 1.1 u Ha nokazarenb [1JIK (ero
K 1.2 HCIOJIb30BAHUE B OLICHKE

3KOJIOTUYECKOMN
0€301MacHOCTH).
2. IlpakTuko-
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THunbl 0lleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHi
OpUEHTUPOBAHHBIE
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YETIOBEKA.
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlabopartopHnas pabota
OK 04 |pacTtBOpOB XUMHYECKHE CBOMCTBA “ITpuroroBieHue
K 1.1 HUCTHUHHBIX pacTBOPOB pacTBopoB”
K 1.2
II | IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEPKaAHME (COEPKAHUE TPUKJIIATHOTO
MO/1YJIf1)
7 | Pazmen 7.

Xumusa B 6bITy 4 HpOH?-BO}]CTBCHHOfI ACATECJIbHOCTH Y€/10BECKA

OK 01
OK 02
OK 04
OK 07
K 1.1
K 1.2
IIK 1.3

Xumusi B ObITY U
MIPOU3BOACTBEHHOMN
NESTEIIbHOCTH YeIOBEKa

O11eHUBATH ITOCIICICTBHSA
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKA C
MO3UITUM SKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oynymieit
npodecCuOHATBHON
NEeSTETbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. IloTemnenue Kaumara u
BBICBOOOXKIEHHE TAa30BbIX
THAPATOB CO JIHA OKEaHa.
2. byayuue matepuansl 11t
aBHa-MallIlHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaibl asis
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
pPaCTHTENBHBIX MPENapaToB
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	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
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	2
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