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PACCMOTPEHO

TILK

0011e00pa30BaTEIBHOTO,
o01Iero ryMaHUTapHOTO U
COLIMATIBHO —
HKOHOMHYECKOTO,
MaTeMaTUYECKOTo U 00ILero
€CTECTBEHHOHAYYHOT'O IIMKJIa
[TpoTokon Ne 11

« 10 » urons 2023 r.

/Tuxonosa E.B. /

Pabouas mporpamma yue6HoM muctumumabl OJ[.12 XMUMUS pa3paboTana B COOTBETCTBHH C

TpeOOBAHUSIMU:

1.

[TpumepHoii paboueil mporpaMmbl 00IIc00pa3oBaTeIbHON TUCIUIIIHHBI « XMW Sy ns
npodeccuoHanbHbIX 00pa3zoBaTenbHbix opranuzanuii, ®I'6OY 10 UPIIO IIpotokon Ne
13 ot «29» centsa06ps 2022 r. ( ytB. Ha 3acenanuu CoBeTa MO OIEHKE COJEPIKAHUS U
KayecTBa NPHUMEPHBIX pabouyux MporpaMMm oOIIe00pa30BaTEIbHOIO M COLMAIBHO-
TYMaHHUTapHOTO [IUKJIOB CPEAHET0 MpodeccnoHalbHOro 00pazoBanus, mpoTokos Ne 14 ot
«30» HOs10ps1 2022 1.);

@®enepalibHOTO  rOCYAApCTBEHHOro  00pa3oBaTENbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHaibHOr0 o0Opa3zoBanus 1o crnenuanbHocTu: 38.02.01 DkoHomMuKa U
Oyxrantepckuil yuer (1o oOTpacisM), yTBepxkaeHHoro IIpukazom MuHucTepcTBa
[Tpoceemienust PO ot 05.02.2018 Ne 69 (per. Ne 50137 ot 26. 02.2018 r.);
®enepanpHoro 3akoHa ot 31 wrons 2020 r. Ne304-®3 «O BHeceHUM W3MEHEHUU B
®enepanbhbiil 3akoH «O0 oOpasoBanuu B Poccuiickoit denepauuu» Mo BOIpocaM
BOCIIUTaHMsI 00y4aroINXCs;

VYuebHoro miaHa no cnenuaibHocTh 38.02.01 «OkoHOMEKA U OyXrantepckuil yder (1o

OTpacisiM)», yTBEpKAEHHOTo «23» Mas 2023r., mpuka3 Ne 211-o1.

Opranuzanug-pazpadotruuk: ['BIIOY MO «2nekTpocTalbcKuil KOJUIEIH)»

Pa3paborunk: TuxoHosa Enena BuktopoBHa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO JUCUMIITIMHBI B CTPYKTYPe 0CHOBHOM NpodecCHOHAIbHOI 00pa30oBaTe/IbHOM
nporpammbl O0Ieo0pa3oBareabHas AUCUUIUIMHA « XUMHUD SBISETCS 0053aTeIbHON YacThiO
00111600pa30BaTEIBPHOTO IMKJIa 00pa30oBaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
no cneyuanvrocmu 38.02.01 DxoHOMHKA U OYXTaITEPCKUN YUET.

1.2. e 1 mu1aHupyeMble pe3yJbTaTbl OCBOCHHUS JMCIUIIIHHbI
1.2.1. leau u 3a7a4u AUCUUIJIMHBI

®opMupoOBaHUE y CTyACHTOB IIPEACTABICHHS O XMMUYECKON COCTABIAIOIIEN €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa KaK OCHOBBI IIPUHSATHS PEILICHUN B JKU3HEHHBIX U ITPOU3BOJCTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHOM Cpee.

3aga4u AUCHHUILIMHBL:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IMPOIECCOB U
ABJICHUM B OKpYXalolleld Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS TNPOBOAMUTH PACUETHl MO XHUMHYECKHM (opMyiaM U ypaBHEHHSIM
XUMHYECKMX peaklui, IUIAaHUpOBaTb M  HUHTEPIPETHPOBATH PE3YJIbTaThl XUMHYECKHX
JKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IPOBEACHUS XUMHUECKUX SKCIIEPUMEHTAIBHBIX UCCIIE0BAaHUM C
coOiro/ieHeM TMpaBuwil  Oe30macHOro  oOpallleHHss C  BeLlecCTBaMH U JIaOOPAaTOPHBIM
000py10BaHuEM;

4) pa3BUTh YMEHUS aHATM3UPOBATh, OLIEHUBATh, IIPOBEPSATH HA JOCTOBEPHOCTH U 0000IIATH
MH(}OPMaLIMI0 XUMHUYECKOI0 XapaKTepa U3 pa3IndHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIIOCIEJACTBUS CBOEH JESITEIBHOCTH H
XUMHUYECKHUX PUPOJHBIX, OBITOBBIX U POU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh HOHUMaHKUE 3HAYUMOCTH JOCTH)KEHUIH XMMUYECKON HayKU U TEXHOJIOTUI
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 00me00pa3oBaTeIbHONW AWUCHHMILUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK .

OK 01. Beibupats criocoObI pereHust 3a1a4 npoheccuoHaIbHOM NeITeTbHOCTH, TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, AHATN3a U UHTEpIIpEeTallui HHPOpMauu
¥ MH()OpPMAIIMOHHBIE TEXHOJIOTUH /7S BHITOJIHEHUS 33124 MPO(eCCHOHAIbHON JAeITeNbHOCTH;
OK 04. D¢pdexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 07. CopnelicTBOBaTh COXPaHEHUIO OKPY’KAlOIIEH Cpenibl, pecypcocOepexeHuIo, MPUMEHSTh
3HaHUS 00 W3MEHEHUMH KJIMMaTa, MPUHLUUIB OEpeXIMBOrO MPOU3BOJACTBA, S(P(PEKTUBHO
JIeMCTBOBATH B UPE3BBIYANHBIX CUTYALHSIX;



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHMsI 0011e00pa3oBaTeIbHON TUCHUILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u ILnanupyemMble pe3yJbTAThl 0CBOCHHS AU CHHILIUHBI
HANMEHOBaHHe
(popmupyembix Oo0mme JlucuunimHapHbIe
KOMIIeTeHI M il
OK 01. | ByacTH TPy10BOI0 BOCIIUTAHMS: - BIAQJCTh CHCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpas  BKIJIKOYACT:
BhI6HpaTh - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBONOJIAralolue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JICKTPOHHas
CHOCOBEI MacTepCTBa, TPYA0II00HE; o0oJiouka atoma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJICKYJIa,
pemenms 39749 | - TOTOBHOCTb K AKTMBHOH  JIEATENLHOCTH | BAICHTHOCTD, S/EKTPOOTPHLATENLHOCTD, CTEICHL OKHCICHHS, XUMUYeCKas
TEXHOJIOTUYECKOH 1 COIMAIbHON HAIIPaBICHHOCTH, | CBSI3b, MOJb, MOJISIpHAsh Macca, MOJIIPHBIA OOBEM, YIJICPOJIHBIA CKEIET,
HE)OQ)CCCI/IOH&JIBH CIOCOOHOCTh ~MHHUIMHUPOBATh, IUIAHUPOBATh M | (DyHKIMOHANbHAs TpyNNa, paauKal, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN
on CaMOCTOSITEITLHO BBIMOJIHATH TAKYIO ACATEIBHOCTD; | PSiA, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOI- U a30TCOJCPIKAIINE COSAUHEHHUS,
ACATEIBHOCTH, - UHTEpeC K pa3INYHbIM cdepam | OMOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJVIEBOIbI, >KUPbI, OEIKH), MOHOMED,
NPUMEHHUTENBHO | TPO(ECCHOHAIBHON AesTeIbHOCTH, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE — COCIMHEHUS,
K pasauuppiy | OBJIaJeHHe  YHMBEPCAILHBIMM  Y4eOHBIMH | KDHCTAIUTMYCCKAs PEMICTKA, THIBI XUMHYCCKUX PEAaKIMi (OKHCINTEIbHO-
KOHTEKCTAM; NM03HABATEJIbLHBIMH AefiCTBUSIMH: BOCCTAHOBHTEINbHBIC, 9K30-U 3HJOTEPMUYECKHE, PEaKIIM HOHHOTO 00OMEHa),
a) 0a3oBbIe JIOTHYeCKHe eiCTBHUS: pacTBOp, AEKTPOJIUTHI, HEIEKTPOIUTHI, ICKTPOJUTHUECKAS AUCCOLIMALINS,
- CaMOCTOSITEITLHO dbopmynHpoBaTh U | OKHCIIUTEIh, BOCCTAHOBUTEI, CKOPOCTh XUMHUECKOW PEaKInu, XHMAIECKOE

aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WIIU
OCHOBAaHHS I CpPaBHEHHS, Kiaccupukamuu u
0000IIECHHS;

- OOpeAeNsaTh LeNu JEATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISBIIATH 3aKOHOMEPHOCTU W TMPOTHUBOPEUYUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE pE3yJbTATOB LEJAM, OLEHUBATH
PHUCKY MOCTEACTBUI ACATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILJIEHUE IIPU PELICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE T€CTBUS:

3aaaBaTb

paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemectB A.M. BytnepoBa, Teopus 53IEKTPOIUTHUECKON
aucconuanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH, (DAKTOIOTHUYECKHE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJTYYEHUU M O€3011aCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEII0BEKA,

- yYMETh BBISABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aUMOCBS3b H3YYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TIOHATHUS IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPAILCHUN;

BBISBJIATH  B3aUMOCBSI3b ~ XMMUYECKMX 3HAHUM C  TOHATHSAMH U
IpEACTABICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX MMPECIAMETOB;

- YMETh HCHOJIb30BAaTh HAMMEHOBAHUS  XUMHUYECKUX  COECIUHEHHUI
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ NPUKIAAHOW XHMUU H

TpPUBHAJIbHBIC Ha3BAaHUS BKHEUIIINX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
dbenon, dopmanpaerua, YKCyCcHas KHCIIOTa, TJIMIIAH, YTrapHBIA ras,
YIJICKUCHIBIN Ta3, aMMHAK, TallleHasi U3BECTh, HETallleHasi U3BECTh, MUTHEBAS




- BJIaJIeTh HaBbIKAMU YYEOHO-UCCIIEA0BATENBCKON 1
IIPOEKTHOM JEATEIBHOCTH, HaBbIKAMH Pa3pelleHUs
mpooem;

- BBIABJIATH INPUYMHHO-CIEACTBEHHBIE CBS3U WU
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUIaTh TUIIOTE3Y €€
peleHus, HaXOAWTb apryMEHTBI JUISL
JI0Ka3aTesIbcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
IapaMeTpsl U KPUTEPUU PELICHMS;

- AQHAJIM3HUPOBATh IIOJYYEHHBIE B XOJE PEIICHMS
3ala4d pe3yJIbTaTbhl, KPUTUYECKH OLCHUBATh HX
JNOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSX;

- YMETbh IIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- yYMETb MHTETPUPOBaTh 3HAHUS U3 PA3HBIX
IPEIMETHBIX 00JIacTeH;

- BbUIBUraTh  HOBbIE  HJEH,
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHMUS;
- CIOCOOHOCTB MX UCIOJIb30BaHUS B
IT03HABATEJIILHONW U COLMAIBHON IPAKTUKE

npearaTh

colla M APYTuX), COCTaBIATH (POPMYJIbI HEOPTaHHMUECKUX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XHUMHUYECKHX pEaKIHUi, OOBSICHATb HX CMBICI,
MOATBEPXKIATH XapakTepHbIC XAMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMUCIMHU YPABHEHUM XUMHYECKUX
peaKuuii;

- YMeTh YCTaHaBJIMBaTh MPUHAUICKHOCTh W3YYCHHBIX HEOPTraHUYECKHX U
OpPraHN4YCCKUX BCIICCTB K ONPCACIICHHBIM KJIaCCaM U I'pyIIiaM COGI[I/IHCHI/If/’I,
XapaKkTepu30BaTh WX COCTAaB M Ba)KHEHIIME CBOWCTBA; OMPENENSTh BUIbI
XUMUYECKUX CBA3eH (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
TUIBI KPUCTATNIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peaKkiuy;

- cdhopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHaquOﬁ KapTUHbBI MHpa, POJIM XMMHHU B ITO3HAHWH SIBJICHUN
OpUpoAbl, B (OPMHPOBAHUM MBIIIICHUS W KyJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS IPAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEJIE;

- YMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (opMyliaM U YpaBHEHUSIM
XUMHYECKUX pEaKIuil ¢  HUCHONb30BaHHWEM  (PU3UYECKHX  BEIUYHH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMalnbHBIE yCIIOBHUSI) Ta30B, KOJHYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XWMHWYCCKUEC 3HAHUA IJIA IPUHATHA pCHIeHI/If/'I B KOHKPETHBIX
YKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnons3oBars
COBPEMEHHBIE
cpeacTBa
MIOWCKa, aHaIHu3a
"
UHTEpIpeTaluu
uHbopMalluu U
UH(POPMALIMOHH
BI€ TEXHOJIOTHUH
JUISL BBITIOJTHEHUS
3a1a4

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOEro0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHUE SI3BIKOBOW M YHTATEIBCKOU
KYJIbTYpbl KaK CPEACTBA B3aUMOIEHUCTBHUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JEATEIBbHOCTH,
TOTOBHOCTD OCYLIECTBJISATh  MPOEKTHYKD U

- YMETb IJITAHUPOBATH U BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBPAILLICHHS
OpPraHWYECKHUX BEIIECTB IIPU HAIPEBAHUH, TIOJIyYEHHUE ITUIIEHA U U3yYEHHUE €TO0
CBONMCTB, KAaueCTBEHHbIC DPEAKLMHU HA albACTHUIbI, KpaxMaj, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OeJIKOB IPU HAarpeBaHUH, LIBETHHIE peakluu OENKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIATh CPEAy BOAHBIX PACTBOPOB,
KauecTBEHHbIE pPEaKIMM Ha cyibdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMS; peIlIaTh 3KCIIEPUMEHTANIbHbIE 3a/1a4M 110 TemaM ""Merasuib"
n "Hemerannel") B COOTBETCTBUM € MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU
00pallleHNH C BEIECTBAMHU U J1a00paTOpHBIM 000pyI0BaHUEM; IPECTABIATh
pe3ynbTaThl XHMHUYECKOTO JKCIEpUMEHTa B (¢opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX pPEAKIMA W (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaTOB,;




npoheccCuoHanbH
oit
NCSITeIIbHOCTH;

HCCIIEIOBATEIBCKYIO JIESITEIIbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;
OBiaieHne  yHUBepPCAJbHBIMH
MO03HABATE/bHBIMH AeliCTBUSIMH:
B) padorta ¢ nngopmanmeii:

- BJIQJIETh HaBBIKAMM MOJYy4YEeHUs MH(POpMALMU U3
WUCTOYHHUKOB pA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIIATh IMOUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEPIPETAINIO HHPOPMALIUU PA3TMYHBIX BUIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCTbl B Pa3IMYHBIX (Qopmarax c
y4eTOM Ha3HaueHus uHPOpMalUd U LEeIeBOH
ayIUTOpUH, BBIOMpas ONTHMAIbHYIO  (hopmy
IIPEJCTABICHUS U BU3YyaIU3alluu;

- OLIGHMBAaTh JIOCTOBEPHOCTb, JIETMTHUMHOCTb
uHpopMalUU, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCTOJNB30BaTh CPENCTBA WH(GOPMAIMOHHBIX H
KOMMYHUKAI[IOHHBIX ~TEXHOJOIMH B peIIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3alMOHHBIX  33a4y ¢  COOJIO/IEHUEM
TpeOOBaHUM PrOHOMHUKH, TEXHUKH OE30MTaCHOCTH,
TMTHEHBI, pecypcocOepekeHHs, MpaBOBBIX U
THYECKUX  HOPM, HOPM  HH(GOPMAIMOHHOMH
0C30IMaCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHpopmanuu, UHGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

yueOHBIMU

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMAIUIO, TOTyYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb UIHTepHET U Apyrue);

- BJIaJIe€Th OCHOBHBIMHU METO/IaMU Hay4YHOTI'O [I03HAHUS BELLECTB U XUMHUYECKHUX
sBJIeHUH (HaOII0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YyMETh HPOBOJUTH pacyeThl IO XUMHUYECKUM (GOpMyIaM U YpaBHEHUSIM
XUMHUYECKUX peakIuil ¢ HUCHOJb30BaHHWEM  (DU3MYECKUX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJHMYECTBAa BEIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUIsl MPUHATUS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIMX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK
OddexTuBHO
B3aNMMOJICHCTBOB

04.

aTh U paboTaTth B
KOJUIEKTUBE U
KOMaHJE;

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOW, IMPOEKTHOM M COLMAIBHOU
JIeSITETLHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMHY /IeHiCTBUSIMH

- YMETb [JIAaHUPOBATH U BBIMOJIHATH XMMUYECKUN SKCIIEPUMEHT (IIpEeBPALICHUS
OpPraHMYECKUX BEUIECTB IPU HarPEBAHUH, ITOJIyYEHUE STUIIEHA U U3yUEHUE ETO
CBOMCTB, KAauyeCTBEHHbIE pEAaKIMU Ha aJbJAETUAbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OeJIKOB MPHU HarpeBaHUU, LIBETHBIC PEaKIMH OENKOB;
MIPOBOAUTH PEAKIIMY HOHHOTO 0OMEHa, OIpeNIeNsATh Cpely BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMS; peIlIaTh SKCIEPUMEHTANIbHbIE 3a1a4M 110 TemaM "Mertasuibl"




0) coBMecTHasi 1eiITeIbHOCTD:

- TMOHMMAaThb M HCHOJb30BATH IPEUMYLIECTBA
KOMAaHIHOW ¥ MHIMBHUYaTbHOIN paboThI;

- NPUHUMATh LEJIM COBMECTHON JESITEIIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS IO
€€ JOCTH)KEHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CyKJaTh pe3ybTaTbl COBMECTHON paboThI;

- KOOPJIMHUPOBAaTH W BHINOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb IO3UTUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3IMYHBIX CHUTYaIUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMHU PeryjasiTUBHbIMH
JeHCTBUSIMU:

') IPUHATHE ce0NA U APYrUX JIoaeii:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JTIOJCH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U IMPaBO JIPYrHX JIOJEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUD C
MO3ULIMH IPYTOTO YEJIOBEKa;

u "Hemertannsl") B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTU TPHU
o0pallleHnH C BEeIECTBAMHU U J1a00paTOpHBIM 000py10BaHUEM; IIPECTABIAT
pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHN
COOTBETCTBYIOIUX pPEAKUMA U (OPMYJIMPOBATH BBIBOABI HAa OCHOBE 3THUX
pE3yIbTaTOB

OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpYXKarolein
Cpeibl,
pecypcocoepexe
HUIO, IPUMEHSTH
3HaHUS 00
U3MEHEHUHU
KJIUMaTa,
TIPUHITUITBI
OepexKIIMBOTO

B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHHUSA

- c(OpMHUPOBAHHOCTH 3KOJIOTMYECKON KYJIbTYpBHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HA  COCTOSIHME  TPUPOJHOM H
COLMAJILHOW  Cpefbl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa dKOJOTHUYECKUX MPodieM;

- IUIAHMPOBAHME U OCYLIECTBIICHUE JEHCTBUI B
OKpYXKaloIlllel cpele Ha OCHOBE 3HAHUA ILeJIei
YCTOHYHMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE ACUCTBUM, IPUHOCAIIUX BPE.
OKpYKarolleH cpee;

- cdhopMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOH COCTaBIsIOLIEH
GCTGCTBCHHOHay‘-IHOI\/JI KapTUHBI MHpa, POJH XUMHHU B ITO3HAHUH SIBJIEHUH
OpUpPOAbl, B (OPMHPOBAHHHM MBIIIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOJUMOMN /ISl peHIeHUs TPAKTHUYECKUX
3a/la4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJE;

- YMeTh cOOMI0aTh MpaBUiia YKOJIOTUYECKHU IEIeCO00pa3HOTO MOBEACHHS B
OBITY W TPYIOBOW JNESITEIBLHOCTH B IEJSAX COXPAHEHHUS CBOETO 370POBbS H
OKpPY’KaloIlled MPUPOJHON Cpelbl; YUUTHIBaTh OMNACHOCTh BO3JEHCTBUSI HA
JKHUBBIC OpraHU3MBbl OINPCACICHHBIX BCIICCTB, IMOHWMAasA CMBICII IMOKAa3aTCIIA
MpeAeIbHON JOMYCTUMON KOHLIEHTPALlUU




MPOU3BOJICTBA,
3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTyaIUsX;

- YMEHHE IIPOrHO3MpOBaTh HEOJIArONpUATHBIE
9KOJIOTMYECKHE TOCIEICTBUSA NPEAIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- pacipeHue OIIbITa JESATEIIBHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaZICHUE HABbIKAaMH y4eOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
JESITEIIbHOCTH,




B pesynbpTaTe ocBOCHHS Y4eOHOM MUCIUTUTNHBI O0YYaIOIIUIACs TOJDKEH 00J1a/1aTh

JIMYHOCTHBIMHU PC3YyJIbTaTaAMH:

JInyHOCTHBIE Pe3yJIbTAThI
peaiu3alnuu NporpamMmMbl BOCIIUTAHUS

(Oeckpunmopbwt)

Koa su4HoCTHBIX
pe3yJIbTaToOB
peaau3zamuun
NporpamMmsblI
BOCIIUTAHUSA

OcozHarouuii ceds rpakxJaHMHOM U 3alIUTHUKOM BEIMKOW CTPaHbI

JP 1

[IposBAOIMNI AKTUBHYIO I'PaXAAHCKYIO O3ULUIO0, JEMOHCTPUPYIOLIHAN
IIPUBEPKEHHOCTh NIPUHIMIIAM YECTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKHM AaKTUBHBIM UM YYacTBYIOIIMH B CTyACHYECKOM H
TEPPUTOPUATIBHOM CaMOYINPAaBIECHUH, B TOM YHCIE HA YCIOBHAX
N0OPOBOJIBYECTBA, IPOYYKTUBHO B3aUMOJICHCTBYIOIINN U Y4aCTBYIOLIUI
B JICATEIBHOCTH OOIIECTBEHHBIX OPTaHU3AIIHA

JIP 2

CoOnrofaroniii  HOPMBI ~ MPABOMOPSAKA,  CICHYHOIIUNA  WjaeanaM
IpaKJIaHCKOro 00IIecTBa, odecredeHus 0€30macHOCTH, TIPaB U CBOOO
rpaxknad  Poccum. JIOsuibHBI K  YCTAaHOBKAM W TPOSIBICHUSM
NPEJICTaBUTENICH  CYOKYJIbTYp, OTJIHYAIONIMA WX OT TIpymm ¢
JCCTPYKTUBHBIM W JICBUAHTHBIM TIOBEACHUEM. JleMOHCTpUpYrOIIUit
HETNPUATHE ¥ TPEAYNPEKIAIONIMA COIMAIBFHO OIACHOE TIOBEACHUE
OKPY KaIOIINX

JIP 3

[IposiBnsromniA M JEMOHCTPUPYIOIIMH yBaXEHUE K JIOIAM TpyJHa,
OCO3HAIOIIMN LEHHOCTh coOcTBeHHoro Tpyna. Crpemsmuiics K
(GbopMHpPOBaHHIO B CETEBOH cpele JMYHOCTHO M NMPO(ecCHOHATBHOTO
KOHCTPYKTHBHOTO «IIM(POBOTo ciesia

JIP 4

JIeMOHCTpUPYIOIIMI  NPUBEPKEHHOCTh K  POJHOM  KYJBTYypE,
HCTOPUYECKOW MaMATH Ha OCHOBE JI0OBU K PonuHe, pogHoMy Hapoay,
MaJioi ponuHe, TIPUHATHIO TPATUITHOHHBIX IeHHOCTEeH
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuun

JP 5

HpOSIBJ'I}IIOH_II/Iﬁ YBa’XCHHUC K JIFOAAM CTApIICTO IMMOKOJICHUA U TOTOBHOCTb
K Yy49aCTHUIO B COLIMAJIbHOM MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX

JIP 6

Oco3Haromuii  NPUOPUTETHYIO  IEHHOCTh  JIMYHOCTH  YEJIOBEKA;
yBaKarolMi COOCTBEHHYI0 M 4YYXKyH YHUKAJIbHOCTb B PAa3JIMYHBIX
CUTYaIlUsX, BO BceX (popmax M BUAAX AEATEIHHOCTH.

JP 7

[IposiBnsromniA ¥ IEMOHCTPUPYIOIIMM yBaXXE€HUE K MPEICTABUTEISM
Pa3IMYHbIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOHPECCHOHAIBHBIX U HHBIX
rpymir. ConpruYacTHBIN K COXPAaHEHMIO, TPEYMHOKEHUIO U TPAHCIISIIIUU
KyJbTYpPHBIX  TpPaAMIMii W  IEHHOCTEM  MHOTOHAallMOHAJIBHOTO
POCCHICKOr0 TOCy1apcTBa

JIP 8

CoOnromaronii ¥ MponaraHAMpYIOLMM  [paBuiIa  370pOBOTO U
O6e3omacHoro oOpa3a JKU3HHM, CIIOpTa; MpeayNnpexaaromuil a1uoo
MIPEO0/I0JIEBAIOIINN 3aBUCUMOCTH OT aJIKOToJisl, Tabaka, MCUXOAKTUBHBIX

JP9




BEUIECTB, a3apTHbIX WUrp MU T.0. CoXpaHSIOMMNA ICHUXOJOTUYECKYIO
YCTOMUYHUBOCTb B CUTYaTHUBHO CJIOKHBIX U CTPEMUTEIILHO MEHSIOLIUXCS
CUTyalusax

3a00TAIUNCS O 3alUTe OKPYKAIOIICH Cpellbl, COOCTBEHHONW W YY>KOH

" JIP 10
0€30IacCHOCTH, B TOM YHCJIe IU(PPOBOI
[IposiBrsitomnii yBaXe€HHE K ICTETUYCCKUM LIEHHOCTSM, OO0JIaTaronIuii JIP 11
OCHOBAaMH 3CTETHYECKOU KYJIbTYPBI
[IpunuMaronuii cemelHble 1[IEHHOCTH, FOTOBBIM K CO3JaHUI0 CEMbH U
BOCIIUTAHUIO JETEH; TEMOHCTPUPYIOUIUN HENPUATHE HACHIIUS B CEMbE, P 12

yxoga OT pOI[I’ITCJIBCKOfI OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHUN CO
CBOMMHU JC€THbMHU U UX (1)I/IHaHCOBOI‘O COJACPpIKaHUA

JIMYHOCTHBIE peE3yJbTaThl

peajiu3auuy NporpaMMsbl BoOCIMTaHus, onpenenennsie ['IIOY MO

«JIeKTPOCTAIBCKHI KOJIEIN)

PazBuBaromuii TBOPUYCCKHUC CHOCO6HOCTI/I, CIIOCOOHKIH KpC€aTUuBHO
MBICJIMTB.

JIP 19

CriocoOHbII B TM(POBOH Cpefie MPOBOIUTE OLICHKY MH(GOpMAIUH, €€
JOCTOBEPHOCTH, CTPOUTH JIOTHUYECKHAE YMO3AKITFOUCHUST HA OCHOBAHHUH
nocrynaromie napopmanum.

JIP 20

ConpuyacTHbIN K COXpaHEHUIO, IPEYMHOXKEHUIO U TPAHCIISALMU
KyJBTYPHBIX TPAIULMNA U LIEHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHUICKOr0 rOCy1apcTBa.

JIP 27

Cobmroaronuii ¥ mpornara’upyouui npaBusia 310pOBOro U
Oe3o0macHOro oopasa KU3HHU, CIIOPTA; MPeAYyNPEK AN THO0
MPE0I0JICBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIs, Tabaka, MCUX0aKTUBHBIX
BEIECTB, a3apTHBIX UI'P U T.1.

JIP 29

3aboTsAmiics o 3alIUTe OKpY>KaroIiel cpeibl, COOCTBEHHOHN U 4y OH
0€301acHOCTH, B TOM 4yHciie HU(POBOIL.

JIP 30
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2. CTPYKTYPA Y COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIATLIANHBI

«XHUMUSA»

2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

Buna yueOHoii padboThI

O0BeM B yacax

- i pepeHIMPOBAHHOTO 3a4eTa

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUILINHBI 78
B T.Y.

OcHOBHOe coep:KkaHue 70
BT. U..

TeopeTudeckoe o0ydeHue 36
MPAKTUYECKUE 3AHATUSA 24
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COJePKAHME 6

(coxep:kaHue MPUKJIATHOTO MOXYJIA)

BT. U..

TEOpETHUECKOe 00yUueHune 2

MPAKTUYECKUE 3AHATUSA 4

IIpome:xyTouHasi arTecTanus B popme 5

12



2.2. TeMaTnuyeCKMii IJIAH U COJAEPKAHNE TUCUMUILIIHMHBI.

HaumenoBanue Conep:kanue y4eGHOro MaTepuasia (0CHOBHOE H MPO(ecCHOHATLHO-0PHEHTHPOBAHHOE), Ob1en 12COB dopMupYyeMbIe
pa3iesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOXYJIb KOMITETEHIHH
1 2 3 4

OcHoBHOE co/iep:KaHue 70
Pa3zgen 1. OcHOBBI cCTPOEHUS BelleCcTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHue 5 OK 01
Crpoenne atomoB | TeopeTnueckoe o0yueHue 4
XAMAHCCKUX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJMYECKHH SI3BIK XUMHH. XUMHYECKHAN 3JIEMEHT. JIP1-12; JIP
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Kmaccudukamnus XMMHYECKUX DIIEMEHTOB (S-, p-, d-31eMeHTHI). 19,JIP 20,
Iprposia BanentHble  95eKTpOHBI.  BaseHTHOCTh.  DJEKTpOHHAss  NPUpOJa  XMMHYECKOW  CBSI3H. 4
XUMIECKOH DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBA3M (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKasl, TP 27
CBs3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHyecKue 3aHATHS 1

Pemenne 3a7aHMii Ha WCIOJB30BAHWE XHMHYECKOHW CHMBOJIHMKM ¥ Ha3BaHWH COEIMHEHUM IO

HOMEHKJIaTypPe MEKTYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIAJHON XMMUH U TPUBHAIBHBIX Ha3BaHUI

JUISL COCTABIICHUS! XUMHYECKHX (DOPMYJI IBYXaTOMHBIX COEIAMHEHUI (OKCHIOB, CYIb(OUI0B, THIAPHIOB U

T.IL.) ¥ APYIUX HEOPTAaHUYECKUX COEAUHEHHH OTIEIBHbIX KJIaCCOB. 1

[NpakTHyecKue 3aJaHus Ha YCTAHOBJICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XHMHYECKUX DJIEMEHTOB U

NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB U UX COEIMHEHUI B COOTBETCTBHMHU C

nosiokeHneM [1epruoanIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE conepxaHue 1 OK 01
[lepuognueckuii | [lpakTHYecKUe 3aHATHSI 1 OK 02
3aKOH H TabmHIa [Meproanyeckas cucTeMa XUMHYECKUX diieMenToB J[. V1. Menpeneesa. OU3HUECKUI CMBICIT JIP1-12; JIP
1. Menneneea ITepuomnueckoro 3akona J[. M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 19, JIP 20,

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTBIX M CIIOKHBIX BEECTB B COOTBETCTBUH C MOJI0KEHUEM | P27

XUMUYECKOro 3emeHTa B [lepronnueckoii cucreme. MUpoBO33peHUYECKOE U HAyUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Iporno3ssr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.
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Pemenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUECKUX
IIEMEHTOB «MeTalmn4ecKkue / HeMeTaUTNIeCKUE CBOWCTBA, JIEKTPOOTPULIATEIIHHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM H MOJI0KEHHEM B IIEPUOIUICCKON CUCTEME
xuMudeckux asemenToB .M. MeneneeBa»

Pazgen 2. XumMuyeckue peakumu 12
Tema 2.1. Tunel OcHoOBHOe coiep:kaHue 6 OK 01
XUMHYECKHUX Teoperudeckoe o0yueHue 4 JIP1-12; JIP
peakuuiu Krnaccudukanus u THIIBI XUMAYECKUX PEAKIIUH C y4acTHEeM HeOpraHW4YecKuX BemecTB. CocTaBieHue 19, JIP 20,

yYpaBHEHHUH peakuuii COeAMHEHUs, Pa3JI0KEHUs, 3aMeIleHuUs, 0OMEHa, B T.4. peakluil TOpeHHUsl,

OKHCIICHHUS-BOCCTAHOBJICHHUSI.

VYpaBHEHUs OKUCIIEHUS-BOCCTaHOBIIEHUS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 4

CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTENILHBIX PEAKIHIA METOAOM JICKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOJICTBEHHBIX IpolLieccax U

KHU3HEJIESTEILHOCTH OPTraHU3MOB

IlpakTH4YecKkue 3aHATUSA 2

KonnyectBeHHble OTHOLIEHHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHbI B XMMUHU U PACUETHI 110

YpaBHEHHMSIM XUMHUYECKUX peakuuid. Moib Kak eIUHHIa KOJMYecTBa BeliecTBa. MousipHas Macca.

3aKOHBI COXpAaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOCHTENbHas 2

TUTOTHOCTH Ta30B. Pacyersl mo ypaBHEHHSM XMMHUYECKHX PEAKIU C MCIIOJIF30BAaHHEM MacChl, 00beMa

(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coaep:kaHue 4 OK 01
DneKTponuTHYecKa | TeopeTHuecKoe 0fydeHne 2 OK 04
L IACCOLHAIMA M | Teopys »1eKTPOIUTHYECKOM aucconuanyu. MOHBI. DIEKTPOIUTEI, HEXIEKTPOIUTEL. Peakiuu HOHHOTO JIP1-12; JIP
MOHHBII 0OMeH oomena. CocTaBieHHE peaklMii MOHHOTO OOMEHAa IyTeM COCTAaBICHHS HX TOJNHBIX M COKpAIIEHHBIX 2 19, JIP 20,

WOHHBIX YpaBHEeHUH. KHCIOTHO-0CHOBHBIE peakiyy. 3a1aHusi Ha COCTaBJICHUE HOHHBIX PeaKIni

JlabGopaTopHble 3aHATUSA 2

JIaGoparopHas paboTa “THIBI XUMUYECKUX PEaKLIUN”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U MPU3HAKOB )

XUMHYECKUX peaknuii. [IpoBeneHue peakiinit HOHHOTO OOMeHa, ompeieNieHrue Cpebl BOAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE HOHHBIX PEaKITUil
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KonTpoabnas

padora 1 CrpoeHue BenecTBa U XMMUYECKUE PEAKLIUN 2
Pa3znen 3. KunHeTnyeckue u TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX PeaKkiuii 4
CxopocTh OcHOBHOe coiep:kaHue 4 OK 01
XUMUYECKUX Teoperudeckoe o0ydeHue 2 OK 02
peaKimu. CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3iMyYHBbIX (DAKTOPOB: MPUPOJIBI PEArvpYIOIIMX BEIIECTB,
XuMHeCKOe KOHIIEHTPAIIUK PEArdpyroNuX BEHIECTB, TEMIIEPATYpPbl W IUIOMAIM PEAKIMOHHOW IOBEPXHOCTH. JIP1-12; JIP
PaBHOBECHE TennoBbie 23 (HEKTH XUMUUECKUX PEAKIH. DK30- U IHAOTCPMUUYECKUE, PEAKIIUH. 4 19, JIP 20,
OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE U €T'0 CMEIIEHHUE MO ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
(KOHIIEHTpalMsl pearecHTOB WJIM TPOAYKTOB pEakIuu, IaBJl€HUE, TeMIeparypa) Uil CO3/JaHUs
ONTHMAJIbHBIX YCIOBUN NIPOTEKaHUsI XUMHUUYECKUX npoueccoB. [Ipunun Jle laTtense
IIpakTHYeckue 3aHATHSA 2 OK 01
Pemennie nmpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (HaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTU XUMHUYECKON PEaKIMH, B T.4. C MO3UIUI KOJIOTHYECKH 11€JIECO00pa3HOTO IMOBEICHUS B OBITY U JIP1-12; JIP
TPYIOBOM JEATEIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYIKAIOILIEH TPUPOIHOM CPEIbI. ) 19, JIP 20,
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuuHuuna Jle-Illarense s
HAXOXJCHUS HANpPaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (akTopoB,
BJIUSIIOLIMX HA CMEIIEHNE XUMUYECKOT0 paBHOBECHSI
Pa3znen 4. PacrBopbI 4
Tema 4.1. OcHoBHOE conepxaHue 2 OK 01
IonsTne o TeopeTnyeckoe ofy4enne 2 OK 02
pacTeopax PacTBopeHne Kak (GU3MKO-XUMHUYECKUH mporecc. PactBopbl. CriocoGbl MPUIOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BetiecTBa. CMBICI TTOKA3aTeNs MPEAETbHO 10y CTUMOM JIP1-12; JIP
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHKUE B OLIEHKE 3KOJIOIMYeCKOi 6€30MacHOCTH. 19, JIP 20,
[IpaBmia sKOJNOrMUYECKU 1€71€cO00pa3HOro IMOBEAEHUS B OBITY U TPYJOBOM AESITENBHOCTH B LEJSAX )
COXPAHEHHUsI CBOETO 3/I0POBBS U OKPYXKArOLIeW MPUPOIHON CPEJbl; OMACHOCTh BO3AECUCTBUS HA YKUBBIC
OpraHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
OK 01
OcHoBHOe coep:kaHue 2 OK 02
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Tema 4.2. JlabGopaTopHble 3aHATHSA 2 OK 04
Hccnenosanne Jla6oparopnas paboTa «IIpHroToBiIEHE PACTBOPOBY. JIP1-12; JIP
CBOMCTB pacTBOPOB [IpUroTOBICHHE PACTBOPOB 33aHHOM (MAacCOBOH, %) KOHIICHTPAIMH (C MPAaKTHKO-OPUCHTHPOBAHHBIMU ) 19, JIP 20

BOIIPOCaMM) U OTpeziesieHUue Cpeibl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pa3znea S. CTpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB 16
Tema 5.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanusi, | Teopernueckoe o0yqeHue 4 OK 02
HOMCHKIIATYPA M |TTpenmer Heopranmueckoii xumun. Kinaccudukays HeOpraHM4ecKHX BEmecTB. IIpoCThIe M CIOKHbIE
CTPOCHHE BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIbI, KUCIOTEI, CONU). B3anMocBs3b JIP1-12; JIP
HCOPraHMYCCKUX  |geopraHWYEeCKUX BEHIECTB. ArperaTHbIe COCTOSIHUS BemlecTBa. Kpucrammueckne u aMmoppHbIe 19, JIP 20
BEIICCTB BellecTBa. TUIBI KPUCTAINTUYECKUX PEIIETOK (aTOMHasl, MOJICKYJISIpHAS, MOHHAS, METAJLITNYECKasi).

3aBHCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTALTMYECKON PEIIETKH. 3aBUCUMOCTb P 27; JIP 30

XMMHYECKON aKTUBHOCTHU BEUIECTB OT BU/Ia XMMHUECKOMN CBSI3U U THUIA KPUCTAITHYECKON PEIIETKH.

[IprurHbI MHOrOo0OOpa3us BEIIECTB.

Homenknatypa HeopraHMuecKux BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI 4

WA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXO/ISl U3 Ha3BaHMUS BEIIECTBA 10 MEXKTyHAPOIHON

(MIOITAK) win TpuBHaIbHOW HOMEHKJIATYpeE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKALMU, HOMEHKJIAType M XHUMHUYECKUM (opmyrnam

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raiieHas

U3BECTb, HETallleHas! U3BECTh, MUThEBAsl CoAa U JPYIHX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX

BELIECTB, ONPEAEIISATh IPUHAMIEKHOCTD K KJIaccy.

Ucrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb MIHTEpHET 1 npyrue).

[Touck nHpOpMaIUK MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM GopMyiam.

KountpoJabsnas padora 3a 1 cemectp 2
Tema 5.2. Ouznko-| OcHOBHOE coAepKaAHHUE 10 OK 01
XUMHUYECKHE Teopernueckoe o0yuenune 6 OK 02
CBOHCTBA Mertamnel. O0upe ¢uzndeckne U XUMHUECKUe cBoiicTBa MeTaimioB. CriocoObl mosyueHus. 3HaYeHHe
HCOPTaHWHCCKUX  |\eTayioB M HEMETAJIOB B MPHUPOJAE M IKU3HEICATEIILHOCTH 4elOoBeKa W opraHu3MoB. Kopposws 2
BCILCCTB METAJUIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU
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Hemeramnel. OOmme ¢usmdeckne W XWMHUYECKHE CBOWCTBA HEMETA/UIOB. |HWIMYHBIE CBOMCTBA JIP1-12; JIP
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHEHHI HeMeTauioB. KpyroBopoTst 19, JIP 20
OMOTE€HHBIX IEMEHTOB B IIPUPOJIE
XUMHUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEILECTB (OKCUI0B, TUAPOKCUIIOB, KUCIIOT, JIP 27; JIP 30
coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHUH,
BBICIIIMX OKCHJIOB Y THAPOKCUIOB
IIpakTnyeckue 3aHATHSA
CocraBiieHHE ypaBHEHMM XMMHYECKUX DPEAKLHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHWYeCKUX KHUCIIOT, OCHOBaHMH M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEepU3yIOLINX UX CBOMCTBA.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IOJYYEHUE H
0e30macHOEe MCIOJIb30BAaHUE BaKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M NPAaKTUYECKOMH
JESATEIbHOCTH Y€EJIOBEKA
Tema 5.3. OcHoBHOe coep:kaHue OK 01
Upentudukanus | JIaGopaTopHble 3aHATHS OK 02
HCOPTAaHUICCKUX | JTaGopaTopHas padoTta «neHTuduKanus HeOpraHMIeCKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skcnepuMEHTANBHBIX 3a7ad MO XWMHYECKHMM CBOMCTBAM METAJVIOB M HEMETAJJIOB, IO JIP1-12; JIP
pacrno3HaBaHMIO U MOJYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 19, JIP 20
Nnentudukanuss HEOPraHWYECKUX BELIECTB C HCIOJIb30BaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHbIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOOHAT- U XJIOpU- JIP 27; JIP 30
aHMOHBI, Ha KATHOH aMMOHMUSI
KonTpouabnas .
CBolicTBa HEOPTaHUYECKUX BEILLIECTB
pabora 2
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Pa3pea 6.

CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BellECTB

20

Tema 6.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHMYECKHUX
BEIIICCTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

[losiBiieHHE U pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannyeckon xumun. Mecto u
3HAYEHUE OPraHNYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOEHUE KAaK IOPSJAOK COCJUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. byrtieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTbh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOECHMS MOJIEKYJI. MI30Mepus u u3omMepsl.

[lonsatne o ¢ynxnuoHansHOW rpynmne. Panukan. IlpuHmumsl kimaccuukanuym — OpraHMYECKHX
coequHeHn. MexlyHapoiHas HOMEHKJIaTypa U IIPUHILIAIIBI HOMEHKIATYPbl OPraHU4EeCKUX COCUHEHHM.
[TonsaTue 00 a30TCoAEPIKAMX COCAMHEHUAX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBaxX (YIJIEBO/AX, KUPAX,
OesKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHSIX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHuyeckux COEIMHEHHHM OTACNBbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIIbI, aJbJIErH/bl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAMICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BEIIECTB OTICIIBHBIX
KJIACCOB, HUCIONb3ysl WX HA3BaHUSl IO CUCTEMATUYECKOM W TPUBUAIBHON HOMEHKJAType (ITHIIEH,
aneTuieH, rHIepuH, (eHon, (GopmanbAerul, YKCyCHas KHUCJIOTa, TIWIUH). PacdeTsl mpocreniei
(hOopMyJIBI OPraHUYeCcKO MOJIEKYJIbI, HICXOJsI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

JIP1-12; JIP
19, JIP 20

JIP 27

Tema 6.2.
CsolicTBa
OpPTaHHYECKUX
COeIMHEHNH

OcHoBHOE coacpkanue

12

Teopernueckoe o0yuenune

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIaccoB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTUYECKUH psi U 001as popmyJiia; H30Mepus;
¢u3nyeckrue CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYUYEHHUS):

— MpenebHbIe YIIIEBOAOPOb! (aIKaHbl M IUKJIOAJIKaHbl). ['opeHne MeTaHa KakK OJMH W3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YTIIEBOJA0POIOB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HenpeeIbHbIE (AJIKeHBI, AIKWHBI U aJIKaJJUeHbl) U apOMaTHYeCKUe YTIeBoJopobl. ['opeHue aneruiena
KaK MCTOYHMK BBICOKOTEMIEPATYPHOrO IUIAMEHHM JUISl CBAPKH M PE3KU METAJIOB

OK 01
OK 02
OK 04

JIP1-12; JIP
19, JIP 20

JIP 27
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— KUCTIOPOACOIEPKAIINE COSTUHEHUS (CTUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(DUPHI, aTbICTH bl U
KETOHBI, JKUPBI, YriaeBoabl). [IpakTHdeckoe MNPUMEHEHHWE OSTUJICHTJIMKOIS, TJIHIEpPHHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOThl. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIMe CBOWCTBA MbLIa

— a30TcoeprKaIIe COSAMHEHUS (AaMHHBI 1 aMHUHOKHUCIIOTHI, O€TIKHM ). BRICOKOMOIIEKYIIpHBIE COCTUHEHHUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, MOJUMep, CTPYKTypHOE  3BEHO.
[TonnMepu3zanus 3TUIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eHeTHYecKas CBsI3b MEXKY KJacCaMu OPraHU4eCKUX COEIMHEHHM

HpaRTn'{ecmle 3aHATHUHSA

CBoiicTBa OpraHWYECKMX COEAMHEHUIN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS M MEXIyHapoJaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHMs): NpeebHble (aIKaHbl U LUKIOAIKaHbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIuE€Hbl) 1 apOMAaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, alIbACTH/IbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE
COE€IUHEHMS. 3aJlaHUs HAa COCTaBJICHHE YPABHEHMM XMMHUYECKHMX PEAKIMHA C yYaCTHEM OPraHUYECKUX
BELIECTB HA OCHOBAHNUHU UX COCTAaBA U CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE 1O MPEATOKEHHBIM IeMOYKaM MpeBpalleHuit),
XapaKTEPHU3YIOMUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCTMHEHHH OTACIIBHBIX KJIAaCCOB, CITIOCOOBI X
MOJIyYeHUsST M Ha3BaHHWE OPraHUYEeCKHX COEAMHEHUN 10 TPUBHAIBHON WIM MEXIyHAPOIHOM
CHUCTEMAaTUYECKON HOMEHKJIAType.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETMUYECKUMX 3aJaHUM HAa CBOWCTBA OPraHUYECKHUX
COCJIMHEHHH OTJEIbHBIX KJIACCOB

JlabopaTopnasi padora

JlaGoparopHas padota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonmyuyenue sTHIIEHA M U3yYEHHE €ro CBOMCTB. MoiennpoBaHie MOJIEKYJI M XUMUUECKUX MPEeBpaIleHNn i
Ha [IpUMepe TaHa, TUIICHA, AlleTHIeHA U JIp.

Tema 6.3.
Nnentuduxanus

OcHoBHOE conepxaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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OPTraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckas poib YriieBoAoB. OkucieHue OK 04
BELIECTB, UX yIJIE€BOJOB — HWCTOYHUK DSHEPIMHM SKUBBIX OpraHu3moB. OOjgacTM NpPHUMEHEHUS aMHUHOKHUCIIOT.
3HA4YCHUE U IIpeBparenus 6e1KoB MUK B opranusme. bruonornueckue Gpynkuuu 6enxon. buonornyeckue GyHkmu JIP1-12; JIP
IPUMEHEHUE B KHUPOB. 19. JIP 20
OBITOBOI 1 Posnb oprannyeckoi XMMuu B pelieHuH npo0sieM NUIIeBOH 0€3011aCHOCTH MEULIMHBI, CO3JaHUN HOBBIX ’
IIPOM3BOJICTBEHHOM | MaT€pHaJIOB, HOBBIX HCTOYHUKOB YHEPIUH (AIbTEPHATUBHBIE UICTOYHUKU JIP 27, JIP 29
JESATEIIBHOCTH Posb oprannueckoil XMMHUHU B PELIEHNUH ITPOOJIEM SHEPTeTUUECKOM 0€3011aCHOCTH, B Pa3BUTUH SHEPIUN).
YeJloBeKa OnacHoCTh BO3AECUCTBHUS HAa JKUBbIE OpPraHU3Mbl OpPraHUYECKHUX BEILECTB OTIEJIBHBIX KJIACCOB

(YrneBoJopoJbl, CHUPTHL, (EHOJIBI, XJIOPOPraHUYECKUE IPOU3BOJHBIC, aJbJETHIbl M Jp.), CMBICI

110KAa3aTessl MPEAeSIbHO IOMYCTUMOM KOHLIEHTpaLUU

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota: “UneHTudukanus opraHMuyeckiuX COeAMHEHUH OTIEJIbHBIX KJI1acCOB™

WNnentudukanus opraHMueCcKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJerUI0B, Kpaxmasia,

YKCYCHOW KUCIJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHbBIX

KaueCTBCHHBIX peakiui. Jlenatypauuss Oenka mnpu HarpeBaHuu. L[BeTHble peakiuu OEIKOB.

BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHAlA C TOYKH 3PEHUS XMMUYECKUX MPOLECCOB MPU NMPOTEKAHUU

KayeCTBEHHOW PeaKInH, MO3BOJISIONICH MACHTH(GHUIIMPOBATH NPEI0KECHHBIE OPTaHUYECKHE BEIECTBA
Konrpoxenas CtpyKTypa 1 CBOMCTBA OPraHN4YECKUX BELIECTB
padora 3 PYKTYP P H
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIAJTHOTO MOLYJIs1)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI IeATEILHOCTH YeI0BEeKA OK 01
Xumusi B OBITY U (OcHOBHOE colep:KaHue OK 02
IIPOU3BOACTBEHHOMN TIpaKTHdecKue 3ansTis OK 04
NEeATEILHOCTH = — > OK 07
HeNOBEKa Hosgeiimuye 1ocTrykeHus: XMUMUYECKON HAyKU U XUMHYECKON T€XHOJIOruH. Poib Xxumun B obecrieyeHuu

HKOJIOTHYECKOM, SHEPreTHUECKOM U MuIeBoil 0e30macHoOCTH, pa3BUTUN MeauIMHbL. [IpaBuina noucka u

aHaJlM3a XUMHYECKOM HH(OpMalMM U3 Ppa3IMYHBIX HCTOYHUKOB (HaydyHas M ydeOHO-Hay4Has JIP1-12; JIP

JUTEpaTypa, cpesicTBa MaccoBoil nHdopmaru, cetb MHTEpHET) 19, JIP 20

IIpakTHYecKkne 3aHATHS
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ITouck m aHanM3 KEHWCOB O NMPUMEHEHWHM XMMHUYECKHX BEIIECTB W TEXHOJIOTHH C y4eToM Oymymiei
npoEeCCUOHATBHON  JIEATENIBHOCTH 10  TeMaM: BaKHEHIIME  CTPOWTENbHbIE  MaTepHalIbI,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa, MaTepuajbl [Uig SJICKTPOHUKH,

JIP 27, JIP 29

4
HaHOMaTepI/IaJIBI, TCKCTUJIBHBIC BOJOKHA, HCTOYHHUKH 3HepI‘I/II/I, OpI‘ AHUYCCKUEC U MI/IHepaJIBHLIC
yaoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amura: [lpencraBiennue pe3yabTaTOB PENICHUs KeWCOB B (hopMe MUHU-IOKIIA/Ia C TIPEe3CHTAUEH
IIpoMe:xxyTouHasi aTTecTalUs M0 TUCHUILINHE B (JopMe 3aueTa 2
Bcero

78
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHHUYECKOMY 00ecreYeHHI0
s peanuzanuu mporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITh MPEIyCMOTPEHBI CIIEAYIOIINe
CHeIHalIbHbIC IOMEIICHUS: YUeOHbI KaOMHET XUMUHU.

OGopynoBanue yueOHOro kaduHeTa (HArJIsAHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIell MOJIEKYJ, MOJENN KPUCTAIMYECKUX PEUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB, KOJUICKIMH MOJMMEPOB; KOJUICKIMS TOPHBIX TIOpOJ M MHHEpaloB, Talnuia
MenpneneeBa, TabaMIa pPacTBOPUMOCTH, P HANPSHKCHUH METAJUIOB, Y4eOHbIE (DUIBMBI,
¢ poBbIe 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTEp C YCTPONCTBaAaMHM BOCIPOU3BEIECHUS
3ByKa, TEJIEBHU30DP.

Oo0opynoBanue J1adoparopum U pado4YMx MecT Ja0OpPaTOPUM: MEH3YPKH, MHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIyTbl, TPEIMETHbIE U TOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUIsL KamelbHBIX peakiuil, (uimpTpoBaibHas Oymara, TPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pEe3nHOBBIEC MPOOKH, HAOOP PEAKTUBOB, CTCKIISIHHBIC MATOYKH, IITATUBBI [Tl IPOOUPOK; MEPHBIE
UUJTUHIPHI, BODOHKU CTEKJISIHHBIE, BOPOHKHU JCIUTEIbHbIE [IMIINHIPUIECKUE, CTYIIKA C IECTUKOM,
dapdopoBble YalIKH, MUHIETHI, (UIBTPHI OyMaKHBIC, BaTa, YacOBBIE CTEKIA, JJAOOpPATOpHbBIE
IITAaTUBBI, CIUPTOBBIC TOPEJKH, CIUYKH, MPUOOp MJis TOJYYSHHsS Ta3oB, JEp)KaTenu s
MpOOUPOK, CKISIHKU [JIsl XPAaHEHHS PEaKTHUBOB, Pa3JaTOYHBIC JIOTKM; XMMHYECKHUE CTaKaHbI,
[IMATeNIN; MUHIEThI; TUTeNbHbIE HIUIMIBI; MEpHbIE MPOOUPKU M MEpPHbIE KOJOBI, CTEKISHHBIC
MATOYKH; KOHUYECKHE KOJIOBI JIJIsl TATPOBAHUS, MHAUKATOPHBIE MOJIOCKH i onpenenenus pH u
CTaHJapTHas WHIMKATOpHAs IIKala; YHUBEPCAIbHBIM WHAMKATOP; MHUIETKHU, OIOpPETKU At
TUTPOBAHUS, JIAOOpATOPHBIE BECHI, U JIp. TaOopaTOpHOE 000pYyA0BaHUE.

C nenbio noBsieHus dOPEKTUBHOCTH 00pa30BaTEIHLHOTO MPOIecca B XOJE€ OCBOCHUS
paboueil mporpammbl y4eOHON AMCHMIIIMHBI MPUMEHSIOTCS AJIEKTPOHHO-00pa30BaTE/IbHbBIE
pecypcenl (30P), B Bune cereBsix DOP, DOP Ha noKanbHBIX HOCUTENSIX, OHIaH-KypcoB, DY MK

u T.II.

3.2. UupopmannoHHoe odecnedeHne peain3anuu NporpaMmbl
Jns  peanuzanuu mporpamMmbl  OMOIMOTEUHBIH (OHI HMEeT IeyaTHble M 3JIEKTPOHHBIE
oOpasoBarenbHble M WH()OPMAIMOHHBIE PECYPCHI, PEKOMEHJOBAHHBIC MJII HWCIOJIb30BAaHUSA B
00pa30BaTEIbHOM MPOLECCE.

NudopmannonHoe obecneyeHue peaau3anuy NporpaMmsl

[lepeueHr pekoMeHAyeMbIX Yy4yeOHBIX UW3/JaHul, VIHTepHET-pecypcoB, IOMOIHUTEIHHON
JUTEPATYpPBI:

OcCHOBHBIC HCTOYHUKHU:

1. Xumus uig npodeccuii U crenuaaIbHOCTENH TEXHUYECKOTO U €CTECTBEHHO - HAYYHOT'O
npoduneit: yaeOHUK JUTsI CTY 1. YUpeKaeHui cpea. mpod. oOpazoBanusi- M.: M3naTenbckuii
ueHTp «Axagemus», 2021 (496 ctp)

I_[OHOJIHI/[TEJII)HLIC HCTOYHUKHU
1. Xumus: 3amaud W YHOpakHEHHUs: yuebd. mocoOue Uis CTyA. YUpeKIeHHil cpen. mpod.
obpazoBanus/Epoxun FO.M. — M.: U3natensckuii ieHTp «Akagemus». 2020 (288 ctp).
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. hemi. wallst. ru (OGpa3oBaTenbHbII CANT IJIs1 IKOJIHBHUKOB « XUMUS).

. alhimikov. net (OOpa3zoBaTeNbHBIN CAUT I IIKOJILHUKOB).
. chem. msu. su (31exkTpoHHas OMOINOTEKA ITO XUMHH ).

. enauki. ru (uHTEpHET-U3aHKE 1T yunuTenel « EcTecTBeHHbIE HAyKI»).

. Iseptember. ru (Meroguveckas raszera «llepBoe ceHTIOps»).

. hvsh. ru (kypHan «XuMus B mkosey).

. hij. ru (kypHan « XuMUS U )KU3HBY ).

. chemistry-chemists. com (371€KTpOHHBIH KypHaT « XUMUKH U XUMUS)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI

Kontpons u omeHka pe3ynbTaToB OOydYeHHs] OCYLIECTBISICTCS IPENOJaBaTeieM B

npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, & TAKKE

BBITIOJTHEHMS 00yJaIOIIUMUCS MHIUBUAYaTbHBIX 3aJJaHHH, IPOCKTOB, UCCIeA0BaHUN. Pe3ynbTaThl

00y4eHUsl ONpPEACIIAIOT, YTO OOyYarONIMecs: JOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH I10

3aBEPLICHUM U3YyYEHUS TUCLMUILINHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOW IUCIUIIIMHbI
UCIIOJIb3YEeTCsl CUCTEMa OLIEHOYHBIX MEPOIPUATHH, pecTaBIIsAoLast COO0H KOMILIEKC yU4eOHbIX
MEpONPUATHHA, COIJACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIMPOBAHHBIX C yUETOM
OI'OC COO (npeametHsbie pe3yibratel 1o aucuuiuae) 1 I'OC CIIO.

Ne | OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4enus

THIBI OLEHOYHEIX
MeponpusI THI

I | OcHoBHOe conep:kanue

Pazgen 1. OcHoBEI
CTPOCHHUs BellecTBa

®opmyIMpOBaTH
0a30BbI¢ MOHATHA U
3aKOHbI XHMHH

1.1 | OK 01

CrtpoeHue aToMOB
XUMHYECKHUX 3JIEMEHTOB
Y IPUPOJIa XUMUYECKOM
CBSI3U

CocTaBiITh
XUMHUYECKUEe (HOpMYIIbI
COeIMHEHUI B
COOTBETCTBHU CO
CTETIEHBIO OKHUCICHUS
XUMHYECKHAX
DJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
ANEKTPOOTPHUIIATENIBHOC
TH

1. Tect «CTpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB U
IpUPOJIa XUMHYECKOM
CBSI3W».

2. 3agauu Ha COCTaBJICHUE
XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COETUHEHUM
(oxcuaoB, cynbhuaos,
TUAPUAOB U T.IL.).

3. 3aanus Ha
UCIIOJIb30BAaHNE XUMUYECKOMN
CHMBOJIMKHA U Ha3BaHUU
COETUHEHUH I10
HOMEHKJIAType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTaHUUECKHUX
COCTMHEHUN OTAEIBLHBIX
KJIaCCOB
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunbl 0LIEHOYHBIX
Meponpus THIA

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
tabmuma J[.1.
Meunpeneena

XapakTeprus3oBaTh
XAMHUYECKHE DJIEMEHTHI
B COOTBETCTBHH C UX
ITOJIOKEHHEM B
MEPUOINYECKOM
CHCTEME XUMHYCCKUX
anemenToB JI.1.
MeHnpeneeBa

1. Tect «MeTamuueckue /
HEMETAJNINYECKUE CBOIMCTRA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX DJIEMESHTOB B
COOTBETCTBUC C X
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKHX dj1eMeHToB [[. 1.
Menneneesay.

2. IlpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
NEePUOIUYECKUM H3MEHEHUEM
CBOMCTB XMMHYCCKUX
9JIEMEHTOB U X COCAUHCHUU
B COOTBETCTBHH C
TIOJIOKCHUEM
Ilepuoauueckoii cucreme.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
XapaKTEePU3aALHNIO
XAMUYECKHUX DJIEMCHTOB:
«Meramnueckue /
HEMETAIINYECKUE CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MOJIOJKEHUEM B
NIEPUOIUYECKON CUCTEME
XAMUYCCKHUX DJIEMESHTOB
J.1. MenaenaeeBay

Pa3nen 2. Xumuueckue
peakuuun

Xapakrepu3oBaTh
THIIBI XUMHYECKUX
peakuui

KonTtpoasnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKun»
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THunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpusiTHi
2.1 | OKO01 Tunel XUMHYECKUX CocraBnare peakuuu  |1. 3agaun Ha cocTaBieHHE
OK 04 |peakumii COCJITMHEHMUS, YpaBHEHUH pEaKIUil:
pas3ioxeHusi, OOMeHa, |— COeAMHEHUs, 3aMEeICHHUS,
3aMelIeHus, paznoxkeHusi, 0OMeHa;
OKHUCJIUTEIIHHO- — OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIE BOCCTAaHOBUTEJIBHBIX PEAKIIUA
peakiumn C UCIOJIb30BAaHUEM METO/a
AJIGKTPOHHOTO OalaHca.
2. 3agaun Ha pacyeT MaccChl
BElIeCTBa UM 00bEMa
ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIINU
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) MIPOTYKTOB
peaKIuu, €CIu OJTHO U3
BEIIECTB UMEET IPUMECH
2.2 DNeKTpoNIUTHYECKas CocraBnsaTh ypaBHeHus |1. 3aanus Ha cOCTaBIEHUE
JUCCOLMAIUS M MOHHBIA |XUMHUYECKUX PEAKIIMUA  |MOJEKYJISAPHBIX M HOHHBIX
oOMeH MOHHOTO OOMEHa C peakimii c ydacTUEM KHUCIIOT,
y4acTUEM OCHOBaHMH U COJIEH,
HEOPTraHUYECKHUX YCTaHOBJICHUE U3MEHECHHUS
BEIIECTB KHCIIOTHOCTH CPEIbI
2. JJabopaTtopHas pabota
"THUBI XUMHUYECKHX
peakuuit"”
3 Paznea 3. XapakTepu3oBaTh
Kuneruveckue u BJIMSIHUE PA3JTHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEeKAHUS CKOPOCTH
XHMHYECKHX Peakluil |XMMHYeCKMX peakuui
3 |OKO1 CxopocTh XUMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOE |BIUSHUE TEOPETUUECKHE 3aTaHUS Ha
paBHOBeCHE KOHIICHTPAIIUH aHanu3 (paxTopos,

pearupyromux BeuecTB
Y TEMITEpaTypbl Ha
CKOpPOCTb XUMHUYECKUX

BJIMSIFOIIUX HA U3MEHEHUE
CKOpPOCTH XUMHYECKOU
peakuuu. [Ipaktrko-
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THunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpusiTHi
peaxkuuit OpPUEHTUPOBAHHBIE 3aJaHUS
XapakTepu3oBarhb Ha MPUMEHEHUE MPUHIUIA
BIIMSIHUE U3MEHEHUS Jle-llaTense nus
KOHIEHTpaLuu HAXO0XK/IeHUs HAIIPaBJICHUS
BELIECTB, PEaKIUU CMEILIEHUs PaBHOBECHUS
Cpellbl ¥ TEMIIEPATYpPhbl (XMMHUYECKOUN peakluu 1
Ha CMEILEHUE aHanu3 (paKkTopoB,
XUMHUYECKOTO BIIMSIOUIMX HA CMELLEHUE
paBHOBECHS XMMHYECKOI'O PABHOBECHUS
4 HccaenoBarb
Pasaen 4. Pactsopsr HCTHHHBIE PACTBOPHI
¢ 3aJJaHHBIMU
XapaKTepUCTUKAMU
4.1 [ OK 01 [lonsitue o pactBopax  |Paznuuars uctunsasie | 1. 3agaun Ha NPUTOTOBIIEHUE
OK 02 pacTBOPbI PacTBOPOB.
2. IIpaktuko-
OpUEHTUPOBAHHBIC
pacueTHbI€ 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBbIE€ B OBITOBOM U
IIPOU3BOJCTBEHHOMN
JIeATETbHOCTH YelIOBEKa
42 | OKO0l |UccnenoBanue cBoiictB |MccnenoBats pusuko- |JlabopaTopnas pabora
OK 04  |pacTBOpOB XUMHUecKHe cBoiicTBa |“lIpuroroBnenue pactBOpoB”
HMCTUHHBIX paCTBOPOB
5 Paznen 5. Crpoenue u |HMccienoBarb KonTtpoabHnas padora
CBOMCTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHu4ecKux HEOPraHu4ecKux HEOpPraHu4ecKUX BellecTB»
BellecTB BellecTB
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunbl 0LIEHOYHBIX
Meponpus THIA

5.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEI[ECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMHUYECKOU
(bopMyIIBI HCXOS U3
HA3BaHUSI BEIIECTBA 110
MEKTyHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIaType».

2. 3aauu Ha pacyer
MacCoBOH 101U (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus) B MOJIEKYJIE
(cmecn).

3. lIpakTuyeckue 3a1aHus 1Mo
KJIaCCH(PUKAIINH,
HOMEHKJIaType U
XUMHYECKUM (popmyam
HEOPraHUYECKUX BEILEeCTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
ONpeAeICHuEe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUIA
XUMHUYECKOH CBSI3H U THIIA
KPUCTAITMYECKON PelIeTKu

5.2

OK 01
OK 02

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX
BEILECTB OT CTPOEHUS
aTOMOB M MOJICKYJI, a
Tak)Ke TUIa
KPUCTAJUTMYECKOU
peIeTKn

1. Tect «OcobeHHOCTH
XHUMHYECKHX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aMQOTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKIuil ¢ yyacTueM
MPOCTHIX M CIIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHJIOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHUM U
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunsl oLeHOYHBIX
Meponpus THIA

aM(pOTEPHBIX TUIPOKCHIOB,
HEOPraHUYEeCKUX COJIEH,
XapaKTepU3YIOIIHUX UX
CBOMCTBA U CIIOCOOBI
HOJYyYEeHHUS.

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHMYEeCKUX BEIIECTB

53

OK 01
OK 02
OK 04

UNnentuduxanus
HEOPraHUYECKUX
BEIIECTB

Hccnenosath
KaueCTBCHHBIC PEAKIIUH
HEOPraHUYECKHUX
BEIIECTB

1. [IpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKHUX PEaKIIUi ¢
y4acTUEM HEOPraHUYEeCKUX
BEII[ECTB, UCIIOJIb3YEMBIX IS
UX UJICHTU(PUKALUY.
2.Jlaboparopuas pabora:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB”

Paspnen 6. Ctpoenue u
CBOliCTBa
OpraHn4yecKux
BelleCTB

HccnenoBars
CTPOEHHUE U CBOICTBA
OpPraHMYecKux
BelIeCTB

KonTtpoabHnas padora
«CTpoeHue u cBOICTBA
OpPraHHYecKHX BellecTB)

6.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccugunuponats
OpraHu4ecKue
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3aganus Ha cocTaBlIeHHE
Ha3BaHUU OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHOMN
WJIU MEXKTYHAapOHON
CHCTEMaTUYECKOMN
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpraHUYECKUX BEUIECTB
OTJIENIbHBIX KJIACCOB.

3. 3aauu Ha OMNpeaeIeHne
npocTeiimei GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
WCXO/IS U3 DJIEMEHTHOTO
cocrasa (B %)
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunsl oLeHOYHBIX
Meponpus THIA

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DHU3HKO-
XMMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB
OT CTPOCHUS MOJIEKYJI

1. 3anaHus Ha cocTaBICHUE
YpaBHEHUN XUMHYECKUX
peakuuii ¢ yyactueM
OpPraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUS.

2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIHX
XMMHYECKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUs JAHHBIX PeaKIuil
Y TEHETUYECKON CBS3H
OpPTraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacuerHble 3a1auu 10
YPABHEHUSIM PEaKLMi C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopnas paboTa
“IIpeBparieHus
OpPTraHWYECKUX BEILIECTB MPHU
HarpeBaHuu"

6.3

OK 01
OK 02
OK 04

Nnentuduxarnus
OpPraHUYECKUX BEIECTB,
UX 3HA4Y€HUE U
MIPUMEHEHHE B OBITOBOM
Y IPOM3BOJICTBEHHOMN
JEATEIBHOCTH YEJIOBEKA

Hccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpPraHUYECKUX
COCTMHEHNH
OTJIENLHBIX KJIACCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBIIEHUIO
XUMHYECKHUX PEAKIUM C
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
UCTIONB3YEMBIX JITIST UX
UICHTU(DHUKALIMU B OBITY U
MPOMBIIIIICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPraHUYECKHX COCTUHEHUHN
OTJEIbHBIX KJIACCOB™’

I

IIpo¢deccnona/ibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COLePKAHME TPUKIIATHOTO

MO/1YJIfA)
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpusiTHi
7 Paszpnen 7. OunenuBartp 3ammura keiica (c yueroM
Xumus B ObITY U NOCJIeACTBUSA Oynymiei
NMPOU3BOJACTBEHHOM ObITOBOI U npodeccuoHAIbLHOM
IeATEeIHLHOCTH NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
YyeJioBeKa AeATeJbHOCTH
YeJI0BeKa ¢ MO3ULuii
IKOJIOTHYECKOM
0e30macHoOCTH
OK 01 Xumus B ObITY H OueHuBarhb Keiic (c yuerom Oymymieit
OK 02  [mpou3BOACTBEHHOM MOCIIEACTBHSI OBITOBOH [TpodecCHOHaTbHON
OK 04 |nedATenbHOCTH YEJIOBEKA (M MPOU3BOJICTBEHHOM  |IEATEIBHOCTH)
OK 07 NEITEIHLHOCTHA TEMBI KEUCOB:
YeNoBeKa C MO3HIIHIA 1. [Torennenue KIuMara u
HKOJIOTHUYECKOM BBICBOOOK/ICHHE ra30BBIX
0e3omacHoCTH THIPATOB CO JIHA OKEaHa.

2. Bynymme MaTepuaitsl Jist
aBWa-, MalIMHO- U
IpuOOpPOCTPOECHHUS.

3. HoBsle maTepuansl i
COJIHEYHBIX Oarapeii.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MPENnapaToB
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JIP Kpumepuu oyenku Memoowl oyenku
- IIpaBuibHOCTBH BBIOOpA -BbINIOTHEHNHE TECTOB; MPAKTUYECKUX
Croco0O0B pelieHus 3a1a4; 3a1aHui;
JIP1-12; - Pe3yJIbTATUBHOCTh -IIPAKTUKO-OPUEHTUPOBAHHBIX
HH(QOPMAITMOHHOTO MOUCKA; TCOPETUUECKUX 3aJIaHUM;
JIP 19, JIP 20 (opuar : P FAETTHI,

JIP 27, JIP 29, JIP
30

YMEHHE ITPOBOUTH OICHKY
uH(pOpMAIHH;

- ymMmeHHE GOPMYTUPOBATH U
OOBSACHATH OCHOBHBIE 3aKOHBI,
MPaBUIIA;

- 000011IcH e U
CHUCTEMAaTH3MPOBAaHUE 3HAHHI 00
OCHOBHBIX 3aKOHAX XHMHH,
SIBJICHUSIX,

- YMEHHUE CpaBHHUBATh,
0000111aTh, CTPOUTH JIOTHUECKHE
YMO3aKTFOUCHHUS, JCIIaTh
BBIBO/JIBI;

- pa3BHBaTh TBOPUYCCKUC
CIIOCOOHOCTH.

-3a1aHus Ha COCTaBIICHUE
MOJIEKYJIAPHBIX U HOHHBIX PEaKLUN

- pelleHHe Pa3HBIX THIIOB 3224
-BBIIIOJTHCHUEC CaMOCTOATCIIbHBIX,
KOHTPOJIbHBIX, JTa00OPAaTOPHBIX PadoT;
-BBIIIOJIHECHUE YIPA)KHEHUH,
JIOMAIIIHUX 3aJaHUIi;
-IIOATrOTOBKA
JIOKJIa/I0B, pedepaTos;
- TEKyIUH KOHTPOJIb B Qopme:

MpE3EHTAaLNH,

YCTHOTO orpoca, 3aIUThI
MPAKTUYCCKUX SaﬂaHHﬁ, TBOPYCCKHUX
pabor, WH/IUBUTY aTbHBIX u

IrpyHnIIoBbIX SaﬂaHHﬁ;

-BBITIOJTHEHHE KEHCOB
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