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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 ydeOHoi mucrumuimabl OJ[.12 XMUMUS pa3paboTana B COOTBETCTBHH C

TpeOOBAHUSIMU:

1.

[TpumepHoii paboueil mporpaMmbl 00IIc00pa3oBaTeIbHON TUCIUIIIHHBI « XMW Sy ns
npodeccuoHanbHbIX 00pa3zoBaTenbHbix opranuzanuii, ®I'bOY 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 I[IUKJIOB CPEAHETo MpodeccnoHanbsHOro 0opazoBanusi, mpotokos Ne 14 ot
«30» HOs10ps 2022 1.);

@®enepalibHOTO  rOCYAApCTBEHHOro  00pa3oBaTENbHOTO  CTaHAapTa  CPEIHEro
poEeCCHOHATIBHOTO 00pa30BaHUs MO CICIIHATBHOCTH

07.02.01 «Apxurekrypa», yrBepxkaeHHoro [Ipukazom Munucrepcrsa IIpocsemenns ot
04.10.2021 Ne 692 (peructparnuonHnsiit Ne 65795 ot 12 Hos6ps 2021 r.);

®enepanpHoro 3akoHa ot 31 wrons 2020 r. Ne304-®3 «O BHeceHUM W3MEHEHUU B
®enepanbhbiil 3akoH «O0 oOpasoBanuu B Poccuiickoit ®denepanun» Mmo BoOMpocaM

BOCIIUTaHUA 06yqafonmxc>1;

4. VYwuebHOro miaaHa no crnenuanbHOCcTH 07.02.01 «ApxuTekTypay, yTBEPKACHHOTO «23» Mas

2023r., mpuxa3 Ne 211-o1.

Opranuzanus-pazpadorunk: ' BIIOY MO «3nekTpocTanbCKuil KO

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

1.1. MecTO JUCUMIITIMHBI B CTPYKTYPe 0CHOBHOM NMPo¢ecCuoHAIbHOI 00pa30BaTe/IbHOM
nporpammbl O0Ieo0pa3oBareabHas AUCUUIUIMHA « XUMHUD SBISETCS 0053aTeIbHON YacThiO
00111600pa30BaTEIBPHOTO IMKJIa 00pa30oBaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
no cneyuanvrocmu 07.02.01 «ApxutekTypa»

1.2. e 1 mu1aHupyeMble pe3yJibTAaThl 0CBOCHHMS JHCIUILTHHBI
1.2.1. leau u 3a7a4u AUCUUIJIMHBI

dopMHUpOBaHUE Y CTYACHTOB MPEACTABICHUS O XUMUUYECKON COCTaBIIAIOLIEH €CTeCTBEHHO-
Hay4YHOH KapTUHBI MHpa KaK OCHOBBI IPUHATHS PEIICHUH B )KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYyalUsIX, OTBETCTBEHHOI'O MIOBEACHNUS B IIPUPOAHON cpene.

dopMHUpOBaHUE y CTYIEHTOB XMMUYECKOH COCTABIIAIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI
MHUpa KaK OCHOBBl IPUHSATHS pELICHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3agauu AUCHMILVINHBI:

1) chopmupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IMPOIECCOB U
ABJICHUM B OKpYXalolleld Cpene, LEJOCTHOW HAay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHs INPOBOAMUTH PAcCUeThl MO0 XUMHYECKHMM (GopMyjaM U YpaBHEHUSIM
XUMHUYECKMX pEaKkLUui, IUIaHUpOBaTh W HHTEPHPETHPOBATH PE3YyJbTaThl XUMHUYECKUX
9KCIEPUMEHTOB,

3) chopMupoBaTH HABBIKH MTPOBEACHUS XUMHUECKIX IKCIIEPUMEHTATLHBIX UCCIICIOBAHHM C
coOmoieHreM TpaBwil  Oe30macHOTO  oOpamieHHs C  BEUIECTBAaMH U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUSI aHAJTM3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 0000111aTh
UHPOPMALIHIO XUMUYECKOTO XapaKTepa U3 pa3INuHbIX HCTOUHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH TIOCIEACTBUS CBOCH JAEATENbHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) chhopMupoBaTh HOHUMaHKUE 3HAYUMOCTH JOCTH)KEHUIH XMMUYECKON HayKU U TEXHOJIOTHUI
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOeHHSI 001Ie00pPa30BATENbHOM JUCUMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK .

OK 01. BeiOupats crioco0sl pemieHus 3a1a4 npodecCHOHATbHON e TebHOCTH, TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisATh MOUCK, aHAIM3 M HHTEPIPETALUI0 WHPOpPMALUU, HEOOXOAMMOMN s
BBITOJIHEHUS 3a]1a4 PO ECCUOHATILHOMN 1A TEIbHOCTH;

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaH/e, 3PPEKTUBHO B3aUMOICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KJIUEHTaMH;

OK 07. CopeiicTBOBaTh COXpPaHEHHUIO OKPY>KAIOLIEH cpenibl, pecypcocOepekeHuto, 3pHeKTUBHO
JIEMCTBOBATH B UPE3BBIYANWHBIX CUTYaLHAX;



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa30oBaTeIbHON 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, OCO3HAaHHE LIEHHOCTH | OCHOBOINOJIAralolue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
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 HAIIPAaBICHHOCTH, | CBSI3b, MOJb, MOJISIpHAsh Macca, MOJIIPHBIH 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.
Ocy1iecTBIsTh
MOWCK, aHaIu3 U
UHTEPIIPETAIHIO
uH(popMaluuy,
HE00X0UMOM
JUTSL BBITTOJTHCHHUS
3ama4
npodeccuoHanbH
on
NESITEIIbHOCTH;

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
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 OCYLIECTBJIATh  MPOEKTHYKD U

- YMETb IJITAHUPOBATH U BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBPAILLICHHS
OpPraHWYECKHUX BEIIECTB IIPU HAIPEBAHUH, TIOJYYEHHUE ITHIICHA U U3YUYEHUE €r0
CBONMCTB, KAaueCTBEHHBIC DPEAKLMHM HaA albJACTHUIbI, KpaxMaj, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OeKOB IPHU HarpeBaHUU, IIBETHBIE peaklUi OENKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIATh CPEAy BOAHBIX PAaCTBOPOB,
KauecTBEHHbIE pPEaKIMH Ha cyibdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMS; peIlIaTh 3KCIIEPUMEHTANIbHbIE 3a/1a4M 110 TemaM ""Merasuib"
n "Hemerannbl") B COOTBETCTBUM € MpaBWJIaMU TEXHUKH 0€30MaCHOCTH MpHU
00pallleHNH C BEIECTBAMHU U J1a00paTOpHBIM 000pyI0BaHUEM; IPECTABIATh
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3alHucHu ypaBHEHHM
COOTBETCTBYIOIIMX pPEAKIMA W (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaToB;




UCCIIEI0BATEILCKYIO JIESITEIIbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;
OBinajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

MO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) padorta ¢ nngopmanmeii:

- BJIQJIETh HaBBIKAMM IOJY4YeHUs UH(OpMAIMU U3
HMCTOYHUKOB DPa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYILIECTBIATh MIOUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEPIPETANI0 HHPOPMALUHU PA3TUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCTbl B Pa3IMYHBIX (Qopmarax c
y4eTOM Ha3HaueHus uHPOpMalUd U LEeIeBOH
ayqUTOpWH, BBIOMpas ONTHMAIbHYIO  (opmy
IIPEICTABICHNS U BU3YyaIU3aly;

- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopMalUU, €€ COOTBETCTBHE IPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BAaTh CpPEACTBA HMH(YOPMALMOHHBIX H
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PpELICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  337ady C  COOMIOJeHHEM
TpeOOBaHUM PrOHOMHUKH, TEXHUKH OE30MTaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
STUYECKUX  HOPM, HOpPM  HWHGOPMAIMOHHOU
0C30IMaCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHpopmanuu, MHGOPMaAITMOHHON 6e30acHOCTH
JMYHOCTH;

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

- BJIaJIe€Th OCHOBHBIMHU METOJIaMU Hay4YHOT'O [TI03HAHUS BELIECTB U XUMHUUECKHUX
sBJIeHUH (HaOII0eHNEe, U3MEPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHHE);

- YyMETh HPOBOJUTH pacyeThl IO XUMHUYECKUM (GOpMyIaM U YpaBHEHUSIM
XUMHUYECKUX peakIuil ¢ HUCHOJb30BaHHWEM  (DU3MYECKUX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUIsl MPUHATUS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIMX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 04. PaboraTh
B KOJUIGKTHBE U
KOMaH/Ie,

3¢ dexTuBHO
B3aUMO/ICIICTBOB
aTh C KOJUIETaMH,

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

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMHY /ICHiCTBUSIMH

- YMETb [JIAaHUPOBATH U BBIMOJIHATH XMMUYECKUN SKCIIEPUMEHT (IIpEeBPALICHUS
OpPraHMYECKUX BEUIECTB IPU HarPEBAHUH, ITOJIyYEHUE STUIIEHA U U3yUEHUE ETO
CBOMCTB, KauyeCTBEHHbIE pEAKIMHU Ha aJbJACTUAbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OeJIKOB MU HarpeBaHUH, LIBETHBIC PEaKIMH OENKOB;
MIPOBOAUTH PEAKIIMY HOHHOTO 0OMEHa, OIpeNIeNsATh Cpely BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIllaTh 3KCIEPUMEHTAJIbHBIE 334a4l 110 TeMaM ""Metasuibl"




PYKOBOJCTBOM, 0) coBMecTHasi 1eiITeIbHOCTD: u "Hemertannsl") B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTU TPHU
KITHCHTAMU; - IIOHMMaTb M UCHOJb30BATh IPEUMYILECTBA | OOpAILEHUH C BELIECTBAMU M JJaOOPaTOPHBIM 000PYI0BAHUEM; IPEACTABIIATh

KOMAaHIHOW ¥ MHIMBHUYaTbHOIN paboThI; pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHN

- IpPUHUMATh I COBMECTHOM JeATENbHOCTH, | COOTBETCTBYIOIIMX peakuuil ¥ (opMyslupoBaTh BBIBOJbl HAa OCHOBE 3THX

OpPraHHU30BbIBATh U KOOPJIMHUPOBATH EHUCTBUS IO | pe3yIbTaTOB

ee JIOCTM)KEHHUIO: COCTaBJIATh IUIaH JEWCTBU,

pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB

00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOODAMHUPOBaTb W BBINOJIHATH paboTy B

YCIIOBUSX peajbHOro, BUPTYaJIbHOTO U

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBJIATH IO3UTHUBHOE CTpPATETHYECcKOe

[IOBE/ICHUE B PA3IUYHBIX CUTYyalMsIX, IPOSBIATH

TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM

OgBiajeHne yHUBepCaIbHBIMH PeryIsiTHBHbIMH

JeHCTBUSIMU:

') IPUHATHE ce0NA U APYrUX JIoaeii:

- IPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX JHOeH

IIPY aHAJIN3€ PE3YJIbTaTOB JACSITEIBbHOCTH;

- MPU3HABaTh CBOE IPABO U MpPaBO IPYIHX JIOEH

Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUD C

MIO3ULIMH IPYTOr0 YEIOBEKa,
OK 07. B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHHUSA - chopMupoBaTb MpEACTABIEHUS: O XHUMHYECKOH  COCTaBIISIOLICH
CopeiicTBoBaTh | - COPMUPOBAHHOCTH 3KOJOTUYECKOW KYJIBTYpPBI, | €CTECTBEHHOHAYUYHOM KapTUHBI MHpa, POJIM XUMHUU B TMO3HAHUM SIBICHUMN
COXPAHEHHUIO MOHMMaHHE BIUSHHUS COLMAIbHO-3KOHOMUYECKHX | IPUPOAbI, B (OPMHUPOBAHUM MBILIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
OKpYyXaromieu MPOLIECCOB  HA  COCTOSIHME  MPUPOAHONM U | (GYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOJUMOMN /ISl peIeHUs MPaKTHUYECKUX
Cpenbl, COLMAJILHOW  CpeZbl, OCO3HaHHE TIJI00AIBHOTrO | 3a/1a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3JI0POBBIO U
pecypcocOepexe | XxapakTepa 3KOJIOTHYECKUX MPoOiIeM; MIPUPOIHOM cpefe;
HUIO, IPUMEHATH | - MJAHUPOBAHUE M OCYIIECTBIEHHE ACUCTBUI B | - yMETh COOMIOAATH MPaBUiIa SKOJIOTUYECKH 11€71eCO00pa3HOro MOBEIECHUS B
3HaHUS 00 OKpy’Kalollled cpele Ha OCHOBE 3HAHUS Liefiell | ObITY U TPYJOBOM JAESITETbHOCTH B LEISIX COXPAHEHMsI CBOErO 3JI0POBbS U
W3MEHEHUN YCTOHYHMBOTO Pa3BUTHUs YEJIOBEUECTBA; OKpYyXarolled MPUPOAHON CpeAabl; YUYUTHIBATh OMACHOCTh BO3ACHCTBHS Ha
KJIuMaTa, aKTUBHOE HETIPUATHE JeHCTBUM, IPUHOCSIINX BPE]] | )KMBbIE OPraHU3MbI OMNPECIIEHHBIX BEIIECTB, MOHUMAas CMBICH IOKa3aTess
IIPUHIIHIIBI OKpY Karollen cpene; MIpeeIbHON JOIyCTUMOM KOHLIEHTPaLUH

OepexKIIMBOTO




MPOU3BOJICTBA,
3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYyaIusx

- YMEHHE IIPOrHO3MpOBaTh HEOJIArONpUATHBIE
9KOJIOTMYECKHE TOCIECACTBUSA IPEIIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- pacipeHue OIIbITa JEATEIIBHOCTH
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

CoOnrofaronyii  HOPMBI ~ MPABOMOPSIKA,  CICAYIOIUN  HIeaiam
IpaKJIaHCKOro 00IIecTBa, odecredeHus 0€30MacHOCTH, IpaB U CBOOO.T
rpaxknad  Poccum. JIOsuibHBI K  YCTAaHOBKAM W TPOSIBICHUSM
NPEJICTaBUTENICH  CYOKYJIbTYp, OTJIHYAIONIMA WX OT TIpymm ¢
JCCTPYKTUBHBIM W JICBUAHTHBIM TIOBEACHUEM. JleMOHCTpUpYrOIIUit
HETNPUATHE ¥ TPEAYNPEKIAIONIMNA COIMAIBHO OIACHOE ITOBEICHUE
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,
HCTOPUYECKON MaMATH Ha OCHOBE JI00BU K PonuHe, pogHoMy Hapoay,
MaJIoi ponuHe, TIPUHATHIO TPATUITHOHHBIX IeHHOCTEeH
MHOTOHAlIMOHAJIBHOTO Hapojaa Poccun

JP 5

HpOSIBJ'I}IIOH_II/Iﬁ YBa’XCHHUC K JIFOJAAM CTApIICTO IMOKOJICHUA U TOTOBHOCTDH
K Yy49aCTHUIO B COLIMAJIbHOM MNOAACPIKKE U BOJIOHTCPCKUX JABUKCHUAX

JIP 6

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

JP 7

[IposiBnsromniA M IEMOHCTPUPYIOIIMM yBaXXEHUE K IPEICTABUTEISM
Pa3IMYHbIX ATHOKYJIBTYPHBIX, 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, €€
JIOCTOBEPHOCTH, CTPOUTH JIOTHUECKHAE YMO3AKIIFOUCHUS HA OCHOBAaHUH
nocrynaromnie napopmamnum.

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 JUCUMUILIIHHBI.

HaumeHoBaHue Conep:xanue yuedOHOro MaTepuaa (0CHOBHOE U PO ecCHOHAILHO-OPUEHTHPOBAHHOE), OBLeM 93C0B DopmupyeMble
pa3/iesioB M TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHSA, IPUKJIATHONH MOTY.Ib KOMIeTeHIUH
1 2 3 4

OcHoBHOe coaep:kaHue 70
Pazgen 1. OcHOBBI CTPOEHMS BelecTBa 6
Tema 1.1. OcHOBHOe coiep:kaHue 5 OK 01
Crpoenue atoMoB | TeopeTuueckoe ooyuenune 4
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHHs aroma. CHUMBOJMYECKHH SI3BIK XUMHH. XUMHYECKAN 3JIEMEHT. JIP1-12; JIP
SJICMCHTOB 1 DnexTpoHHas KOH(purypamus atoma. Kmaccudukanmss XMMHYECKUX DIIEMEHTOB (S-, p-, d-31eMeHTHI). 19,JIP 20,
pupozia BanenTtHele  anekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBSA3H. 4
XHUMIECKOH DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBA3M (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKasl, TP 27
CBA3M BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHUSI

IIpakTHyeckue 3aHATHA 1

Pemienune 3amaHvii Ha WCHOJB30BAHUE XUMHYECKOM CHUMBOJMKM M HAa3BAHUN COCIUHEHUH IO

HOMEHKJIAType MEKIYHAPOTHOTO COI03a TEOPETHUUECKOM U MPHUKIIATHON XUMUU U TPUBHAIIbHBIX HA3BaHHM

IUIS COCTABIICHUSI XUMUYECKUX (HOPMYJT IByXaTOMHBIX COCTMHEHUHN (OKCHIOB, CYJIb()HIOB, THAPUIOB U

T.I.) ¥ IPYTUX HEOPTaHUYECKUX COETUHEHUHN OTAEIbHBIX KIacCOB. 1

[IpakTryeckue 3aaHusl HA YyCTAaHOBJICHHE CBSI3M MEXIY CTPOSHHEM aTOMOB XMMHUYECKHX JJIEMEHTOB U

NEPUOINYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKHX 3JEMEHTOB U MX COEJIMHEHHH B COOTBETCTBUH C

nojoxeHueM lleprnoandyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE conepxaHue 1 OK 01
Ilepuonnueckuii | [IpakTHYecKHE 3aHATHS 1 OK 02
3aKOH M Ta0IuIa JIP1-12; JIP
J.. MenneneeBa |Ilepunonnueckas cucteMa xumudyeckux 3smemMeHToB .M. MenneneeBa. ®U3HM4eCKUil CMBICI 19. JIP 20

Ilepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHYECKHX ’ ’

AJIEMEHTOB, 00pa3yeMbIX UMM MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKECHUEM JIP 27

XUMUYECKOro 3nemeHTa B [lepronnueckoii cucreme. MUpOBO33peHUYECKOE U HAyUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.
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Pemenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUECKUX
IIEMEHTOB « MeTalTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHU C MX AJICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TICPUOIUICCKOIN 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 XUMUYECKUX PEAKIIU C y9acTHEeM HeopraHudecKux BemecTB. CocTaBlieHHe 19, JIP 20,

yYpaBHEHUH peakuuii COeAUHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peakl1il ropeHus,

OKHCIICHHUS-BOCCTAHOBJICHHUSI.

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

CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIHA METOAOM JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPO/JIE, IPOM3BOJICTBEHHBIX Ipolieccax U

KHU3HEJIESTEILHOCTH OPTraHU3MOB

IlpakTH4YecKkue 3aHATUSA 2

KonnyectBeHHble oTHOWIEHHUS B XUMUM. OCHOBHBIE KOJIMYECTBEHHbIC 3aKOHBI B XMMHUU U PACYEThI 110

YpaBHEHHMSIM XUMHUYECKMX peaknuii. Moib Kak eIWHHIIa KOJIW4YecTBa BeliecTBa. MoIsipHas Macca.

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

TUIOTHOCTH Ta30B. Pacyersl Mo ypaBHEHHSAM XMMHUYECKHX PEAKIU C MCIIOJIb30BAaHHEM MacChl, 00beMa

(HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJMUYECTBA 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

14




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 peareHTOB WJIM TPOAYKTOB pEaKIUHu, HaBJICHHUE, TEMIeparypa) Ui CO3JAaHUS
ONTHMAJIbHBIX YCIOBUN NIPOTEKaHUsI XUMHUUYECKUX npoueccoB. [Ipunun Jle laTtense
IIpakTHYeckue 3aHATHSA 2 OK 01
Pemennie nmpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE OK 02
CKOPOCTU XUMHUYECKON PEaKIMH, B T.4. C MO3UIUI KOJIOTHYECKH 11€JIECO00pa3HOTO IMOBEICHUS B OBITY U JIP1-12; JIP
TPYIOBOM JAEATEIBHOCTH B LIEIISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYIKAIOILIEH IPUPOTHOMN CPEIbI. ) 19, JIP 20,
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHui Ha npuMeHeHue npuHnuna 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. MaccoBasi 10151 pacTBOPEHHOTO BetiecTBa. CMBICI TTOKA3aTeNs MPEAEIbHO 0y CTUMOM JIP1-12; JIP
KOHIIEHTPALIMHU U €r0 MCIIOJIb30BAaHHE B OLIEHKE KOJIOrMYECKON O€30MacHOCTH. 19, JIP 20,
[IpaBmia sKOJNOrMUYECKU 1€71€cO00pa3HOro IMOBEAEHUS B OBITY U TPYJOBOM AESITENBHOCTH B LEJSAX )
COXPAHEHHUsI CBOETO 3/I0POBBbS U OKPYXAIOLIEW MPUPOJHON CPEJbl; ONaCHOCTh BO3JEHUCTBUS HA KUBBIE
OpraHU3MBbI OMPE/IEIIEHHBIX 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

BOIIPOCaMH) U OTIpezieSieHUue 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
HCOPraHM4ICCKUX  |HeopraHMYeCKUX BEIIECTB. ArperatHble COCTOSIHUS BemlecTBa. Kpucrammueckue u amopdHbie 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

XUMHYECKON aKTUBHOCTHU BEIIECTB OT BHIa XUMHUYECKON CBS3H U TUIA KPUCTAJUIMYECKON PEIIETKH.

[IprurHbI MHOrOo0OOpa3us BEIIECTB.

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

WA COCTABJICHUE XUMHUYECKON (POPMYIIBI HCXO/Is M3 Ha3BaHUS BEIIECTBA M0 MEXTyHAPOTHOU

(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 COJla U IPYI'HX): Ha3bIBaTh U COCTABIATH (YOPMYIIbI XUMUYECKUX

BELIECTB, ONPEAEIISATh IPUHAMIEKHOCTD K KJIaccy.

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

[Touck nHpOpMaIMK MO Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYpPHBIM (hopmymam.

KountpoJabsnas padora 3a 1 cemectp 2
Tema 5.2. Ouznko-| OcHOBHOE coAepKaAHHUE 10 OK 01
XUMHUYECKHE Teopernueckoe o0yuenune 6 OK 02
CBOHCTBA Mertamnel. O0uye ¢uzndeckne U XUMHUECKue cBoiicTBa MetamioB. CriocoObl mosydeHus. 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 ¢u3myeckne W XHWMHYECKHE CBOMCTBA HEMETA/UIOB. |HIMYHBIE CBOWCTBA 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 BEIECTB (OKCHIOB, 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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Pazpgea 6.

CTpoeHue M CBOMCTBA OPraHMYeCKUX BelleCTB

20

Tema 6.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHNYeCcKuX
BEIIECTB

OcHoBHOe cogepkaHue

TeopeTI/meCKoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckoir xumuu. Mecto u
3HAUEHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHUYECKOTO CTPOCHHS OpraHuueckux coenumuenuit A.M. Byrtneposa.
VYrinepoaHslii CKEJIET OpPraHW4eCKOW MOJIEKYJIbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUsI MOJIEKYJ1. M30MepHst U U30MEPBL.

[Tonstne o QynkuuonaneHoii rpynmne. Panukan. [lpuHiunsl kiaccu@UKauy  OpPraHUYECKUX
coeuHeHu. Mex1yHapo/iHass HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHUYeCKUX COETUHEHUI.
[TonsiTrie 00 a30TCOEPKAIINX COSAMHEHUSIX, OMOJIOTMYEeCKN aKTUBHBIX BelllecTBax (yrieBojax, Kupax,
OeJIkax M JIp.), BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenkmarypa opraHuueckux COEIMHEHHH OTICNIBbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE U
apoMaTHYECKHE YTIEBOJOPOAbI, CIUPTHI, (DEHOINBI, albJIeTHIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JP.)
CocraBiieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HUCIONB3Yys WX Ha3BaHUS IO CHUCTEMATHMUECKONM M TPUBUAIBHON HOMEHKIAType (ITHJIEH,
alneTuseH, riaunepud, (eHon, (gopmanbierun, YKCycHas KHCJIOTa, TIWMIMH). PacdeTsl mpocrteiiein
bopMyIIbI OpraHudeckoi MOJIEKYJIbl, HICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

JIP1-12; JIP
19, JIP 20

JIP 27

Tema 6.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yuenue

OU3BNKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHMH OTACIBHBIX KJIacCoB (OCOOCHHOCTH
KJIaccu(UKalui 1 HOMEHKJIATYpBl BHYTPH KJlacca; TOMOJIOTMYECKHH psia U o01iast popmyIia; n3oMepus;
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEeHHUS ):

— TIpeaeNbHbIe YTIeBOAOPOAbI (aJkaHbl M LUKIIOANKaHbl). ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIEBOJOPOIOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HEeTIpe/IeTIbHbIE (AJIKEHBI, AJIKMHBI M aJIKaJIMEHbI) 1 apOMaTHYECKHe yrieBo1opoabl. ['opeHue areruneHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHU VIl CBAPKU U PE3KH METAIIOB

OK 01
OK 02
OK 04

JIP1-12; JIP
19, JIP 20

JIP 27




— KHCIIOPOJICOAEp KaIe COeAMHEHUS (CITUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U 3()UPHI, ANbIETUABI U
KETOHBI, XHUPBI, YIJIeBOHbI). IlIpakTHyeckoe MNpPUMEHEHHE ATHICHIJUKOJSA, TJIHMICpUHa, ¢eHoa.
[Tpumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOH KHUCIOTh. Mblla KaK COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. Morole CBOHCTBA MbLIa

— a30TCcoJepIKalINe COSAMHEHUS (AMUHBI 1 aMHHOKHUCIIOTHI, 0Nk ). BEICOKOMOIEKYIISIpHBIE COSTUHEHHS
(cuHTEeTMYECKHME U OMOJIOTHYECKU-AaKTUBHBIE). MoHOMep, TMOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €0 UCIOIb30BaHUS.

I'eneTnyeckasi CBSI3b MEXYy KJIacCaMH OPraHMYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHS

CBolicTBa OpraHMYeCKHX COCAMHEHUU OTAENBHBIX KIACCOB (TpUBHAIbHAS U MEXKIyHApOJHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYUYEHHUs): MpeAe/ibHbIC (AIKAHBI U ITUKIOAIKAHBI),
HenpeeNbHbIe (aJKEHBI, aJTKUHBI U alIKaIMeHbl) 1 apOMATUYECKUE YTIIEBOAOPObI, COUPTHI U (HDEHOIIBI,
KapOOHOBBIC KUCIIOTHI U AUPHI, aTbJACTUIAB M KETOHBI, aMUHBI 1 AMHHOKHCIIOTHI, BRICOKOMOJICKYJISIPHEIC
COEIMHEHMS. 3aJ]aHus Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKIMil C y4aCTHEM OpPraHUYECKHUX
BEII[ECTB HA OCHOBAHUHU UX COCTABA U CTPOCHHS

CocraBneHue cxeM peakiuii (B TOM 4YHClIEe MO TMPEATOKEHHBIM IIEMOYKaM MpeBpalleHuit),
XapaKTEePU3YIONIUX XUMUUECKHE CBOMCTBA OPTraHMUECKUX COSTMHEHHUI OTIEIBHBIX KJIACCOB, CITIOCOOBI X
MOJIyYEHUS] M Ha3BAaHUE OPraHUYECKUX COEAMHEHUM MO TPUBHAIBHOW WIM MEXKIyHApOAHOU
CHCTEMaTUYECKON HOMEHKJIATYypE.
PemeHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUl HAa CBOMCTBA OpPraHUYECKHX
COCIUHEHHUH OTACIBHBIX KIACCOB

JlabopaTopnasi pabora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMUECKUX BEIIECTB MPU HarpeBaHUH".
[Tomyuyenue 3TUIEHA U U3y4YEHHE €ro CBOMCTB. MoennpoBaHue MOJIEKYJI U XUMUYECKHUX MPEBPALICHUN
Ha IPUMEPE dTaHa, YTUJICHA, alleTUIICHA U JIP.

Tema 6.3.
WNnentuduxarms

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpPraHUYECKUX buoopranmueckue coenunenus. Ilpumenenue u Ouonoruyeckas poib yriaeBogoB. OxucieHue OK 04
BEIIECTB, UX yIJIE€BOAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMHUHOKHUCIOT.
3HAYEHHUE U [TpeBpamenus 6enkoB nuim B opranusme. buonornyeckue gpynkiun 6enxo. buonornveckue GpyHkmm JIP1-12; JIP
IIPUMEHEHHE B KHPOB. 19. JIP 20
OBITOBOU U Poub oprannyeckoit XuMuu B peieHUH MPOOIIeM MUIIEBON O€30IMaCHOCTH METUIIUHBI, CO3/TAHUU HOBBIX ’
MTPOM3BOJICTBEHHOM | MAaTepHUaIOB, HOBBIX HCTOYHUKOB YHEPTUH (AIbTEPHATHBHBIC HCTOYHUKHU JIP 27, JIP 29
NEeSITEIbHOCTH Ponb oprannueckoil XuMuM B pelieHUH Ipo0JieM SHEPreTHUeCKOoi 0€301aCHOCTH, B Pa3BUTHH YHEPTHH).
YeJI0BeKa OnacHOCTh BO3JEHCTBHMS Ha >KUBbIE OPraHU3Mbl OPraHMYECKUX BEILECTB OTJENIBHBIX KIAcCOB

(YyraeBoJopodbl, CHOUPTHI, (PEHOJIBI, XJIOPOPTraHMYECKHE MPOM3BOJHBIC, ANBJIETHIABl M Ap.), CMBICI

1I0Ka3aTessl MpelesIbHO JOMYyCTUMONM KOHIIEHTPALH

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta: “MneHTHUKANNS OPraHNYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™

WnenTudukanust OpraHMuecKuX COeTUHEHUH OT/IENIbHBIX KIIAacCOB (Ha MpUMepe allbJerua0B, Kpaxmaia,

YKCYCHOW KHCIJIOTBI, OSJIKOB H T.I1.) C HCIIOJIB30BAHNEM HX (PH3UKO-XUMHUYECKHX CBOMCTB U XapaKTEPHBIX

KayecTBEHHbIX peakuuil. JleHarypanus Oenka mnpu HarpeBaHuu. lIBeTHble peakiuu O€JIKOB.

Bo3HMKHOBEHHE aHAIMTUYECKOIO CHTHala C TOYKH 3PEHUS XMMUYECKHX MPOIECCOB MPHU MPOTEKAHUU

Ka4eCTBEHHOMN peakiiuy, MO3BOJISIONIeH HIeHTH(GUINPOBATh MPEI0KEHHbIE OPraHNUECKUE BEIECTBA
KounrtpoJubHasn Cr o
paGora 3 PYKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COAepPKAHUE TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumusi B GbITY U IPOM3BOJACTBEHHOI IATEIHHOCTH YeJ0BEKA OK 01
Xumust B ObITY 1 |OcHOBHOE coaepKaHme OK 02
TIPOU3BOACTBCHHOM IIpakTHYeckne 3aHATHA OK 04
JIeITeIbHOCTHU = = > OK 07
HeIOBCKA Hogeilmre qocTrkeHNss XMMUUECKON HAyKU U XMMHUYECKON T€XHOJIOTHH. Poib xumun B obecriedeHnn

HKOJIOTHUECKOM, YHEPTeTHUECKOMN U MUIIEBOM 0€301MacHOCTH, pa3BUTHH MeAuLMHEL. [IpaBuia nmoucka u

aHaJIM3a XUMHYECKOM HHQOpMAlMM U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas U Yy4eOHO-HayyHas JIP1-12; JIP

JUTEpaTypa, CpeJICTBA MaccoBOM nHpopMmaiyu, cetb MHTEpHET) 19, JIP 20

IIpakTHyeckne 3aHATHA
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[Towick ¥ aHANMM3 KEHWCOB O MPUMEHEHUH XWMHUYECKUX BEIIECTB M TEXHOJOTHH C ydeToMm Oymymiei
npodecCHOHANbHOM  NEeATEIbHOCTH IO  TeMaM: BaKHEWIIHME  CTPOUTENIbHBIE  MaTepualbl,
KOHCTPYKLUHMOHHbIE MaTepuasbl, KpPaCKW, CTEKJIO, KEpamMuKa, MaTepUAIbl I DJIEKTPOHUKH,

JIP 27, JIP 29

4
HaHOMAaTepHaybl, TEKCTUJbHBIC BOJIOKHA, WCTOYHUKH DHEPIrUHM, OPraHUYECKHME U MHUHEPAJIbHbBIC
yI00peHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSIL.
3ammura: [IpencraBnenue pe3ynbTaToOB pelieHUs KecoB B (hOpMe MHUHH-IOKIIAJIA C Mpe3eHTaInen
IIpomeskyToyHas aTTecTAlMA 110 AUCUMILIMHE B (popMe 3ayeTa 2
Bcero

78
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJILHOMY MATEPUAJIBHO-TEXHHUYECKOMY 00ecreYeHHI0
Jns peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJKHBI OBITh MPETYCMOTPEHBI CIEAYIOIINE
CIeIMAlIbHBIC IOMENICHUS: YIeOHbI KaOWHET XUMUHU.

OO6opynoBanue y4ueGHOro KaduHeTa (HATrJIs/IHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJIie MOJIEKYJ, MOJENN KPUCTAIIMYECKUX PEUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB, KOJUICKIIMM IMOJIMMEPOB; KOJUIEKIHMsSI TOPHBIX TIOPOJ M MHUHEPaJoB, Tabiuua
MenneneeBa, Tabiuua pacTBOPUMOCTH, psi HANpsHXKEHUH METalioB, ydeOHble (DUIIbMBIL,
uppoBble 00pa30BaTEIbHBIE PECYPCHI.

Texnn4yeckue cpeacTBa 00y4YeHHUsi: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOM3BEICHUS
3BYyKa, TEJIEBU30P.

Oo6opynoBanue J1adoparopum U padoyMx MecT JaOOpaTOPUM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPHI, MUKPOCKOTI, JYTIbl, MPEAMETHBIC U IMOKPOBHBIE CTEKJIA, TUIAHIIIETHI
JUIsL KamelbHBIX peakiuii, (uimpTpoBaiabHas Oymara, TPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pE3UHOBBIEC MPOOKH, HAOOP PEAKTUBOB, CTEKIISIHHBIC MATOYKH, IITATUBBI JUISI TIPOOUPOK; MEPHBIE
[UIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICJIUTENbHbBIC IMTUHAPUIECKHE, CTYIIKA C IECTUKOM,
dapdopoBble yaliKu, MUHLETHI, GUIBTPHI OyMa)KHbIE, BaTa, 4YacOBbIE CTEKJa, TaOOpaTOpHbIE
IITAaTUBbI, CIHUPTOBBIC TOPEJKH, CIUYKH, MPUOOp MJis TOJYYCHHS Ta3oB, JEp)KaTenu s
MpOOUPOK, CKISIHKU [JIsl XPaHEHHS PEaKTHUBOB, Pa3JaTOYHBIC JIOTKM; XMMHYECKHUE CTaKaHbI,
HINATEeNN; MUHIETHI; TUTeIbHBIC HIUMIBI; MEPHBIE MPOOUPKU U MEPHBIE KOJOBI, CTEKJISHHbBIC
MaJ0YKH; KOHWYECKHUE KOJIOBI JJIs TATPOBAHUSI, MHANKATOPHBIE MOJIOCKH JyIst onpeneneHus pH u
CTaHJapTHAas WHIMKATOpHAs IIKaja; YHUBEPCAIbHBIM WHIUKATODP; IHIIETKH, OIOPETKH s
TUTPOBAHUS, JIA0OpATOPHBIE BECHI, U Jp. TaOopaTOpHOE 000pYyA0BaHUE.

C uenpto nobliieHus 3HPEeKTUBHOCTH 00pa30BaTENBLHOTO MpoIlecca B XOJ€ OCBOCHUS
paboueii mporpamMmbl y4eOHOM MUCHUIUIMHBI TPUMEHSIOTCS JIIEKTPOHHO-00pa30BaTeNbHBIC
pecypcebl (JOP), B Bune cereBbix JOP, DOP Ha noKanbHBIX HOCUTENSX, OHJIAH-KypcoB, DY MK

u T.II.

3.2. UnpopmannoHHoe obecrniedeHne peain3aluu NporpaMmbl

Hns peanuzanuu TporpamMmbl  OMOIUOTEYHBI (OHA HMEET Te4YaTHbIe U DJIEKTPOHHBIC
oOpa3oBaTenbHble U WH(GOPMAIMOHHBIE PECYPCHI, PEKOMEHJIOBAaHHBIC ISl WCIOJIB30BaHUSA B
00pa3oBaTeIbHOM MpoIiecce.

HNudopmaunonHoe odecnevyenne peajusauum NporpaMmsol

[lepeueHr pekOMEHAyeMbIX Y4YeOHBIX W3JaHUN, VIHTepHET-pecypcoB, IOMOITHUTEIHLHOU
JTUTEPATYPHI:

OCHOBHBIE HCTOYHUKHU:

1. Xumust 1uia npodeccuit ¥ CreruaaIbHOCTeH TEXHUUYECKOT0 U €CTECTBEHHO - HAYYHOTO
npoduiei: yaeOHUK TSl CTY. YUPEKIeHUN cpea. mpod. oOpazoBanus- M.: U3gaTenbckuii
HeHTp «Axkagemus», 2021 (496 ctp)

JlonoTHUTeIbHbIe HCTOYHUKHU
1. Xumusa: 3amauyd U yhOpaxHEHUs: ydeO. mocobue isd CTyI. YUYPEeKICHUH cpeln. mpod.
obpazoBanus/Epoxun F0.M. — M.: U3narensckuit eHTp «Axaaemusi». 2020 (288 ctp).
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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, €CIIu 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 HAXO0KJICHUs HAIIPaBIICHUS
BELIECTB, PEaKIUU CMEILIEHUs PaBHOBECHUS
CpeJlbl ¥ TEMIIEPATYpPhbl (XUMHUYECKOUN 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
HA3BaHUS BEIIECTBA 110
MEKTyHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIaType».

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

3. lIpakTuyeckue 3a1aHus 1Mo
KJIaCCU(UKAINH,
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, aM(OTEPHBIX
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
HOJyYEeHHUS.

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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