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1. OBIIAA XAPAKTEPUCTHUKA P\ABO‘IEI‘/'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

Xumus
(Hazeanue yuebHOU OUCYUNTUHBL)

1.1 Mecrto y4eOHOW  JUCHUILVIMHBI B  CTPYKType  OCHOBHOM
npogeccMOHATbHON 00pa30BaTeIbLHOM MPOrPaAMMBI

Pabouass mporpamMma 0011e00pa3zoBaTeNbHON AUCHUIUIMHBL (Janee - pabouas
nporpaMma) SIBISIETCS  00sI3aTENIbHOM  4acThi0  00HIe00pa30BaTENBHOTO — LIMKIIA
obpazoBarenbHOl TiporpamMmbl B cooTBeTcTBUU ¢ PI'OC no cnenmanbrocty 39.02.01
«CouunanbHas paboTa».

TpymoeMKOCTh TUCIUTUTMHBI « XUMUsD» Ha 6a30BOM YpOBHE COCTaBisieT 72 yaca,
3 KOTOpbIX 64 yaca — 0a3oBbIM MOaynb (6 pasnenoB) U 8 4yacoB — MPUKIIATHOMN
monynb (1 pasmen) - «Xumus B OBITY W TPOU3BOJCTBEHHOW JICSITEILHOCTU
4eNIOBEKa», KOTOPBIH  peann3yercs Ha MaTepuange KeHCOB, CBS3aHHBIX C
DKOJIOTUYECKON  O€30ITaCHOCThIO W OILIEHKOH  IIOCJIEACTBUN  OBITOBOM U
NIPOM3BOJCTBEHHON JAESITENFHOCTH, IO OTpacisaM Oyaymiedl mpodeccrHoHambHON
NEATETLHOCTH 00YYaIOIIUXCSl.

1.2. Hean u miaHupyemblie pe3yJabTAThl 0CBOEHUS TUCHHUILINHBI

CopnepxaHve TPOrpaMMbl 00111e00pa3oBaTebHON  AUCHMIUIUHBL  «XHUMHUS»
HalpaBJICHO Ha JOCTUKEHUE PE3YyJIbTaTOB €€ WU3YyYCHUS] B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO c¢ ydetom npodeccuoHanbHor HampaBiaeHHocTH OI'OC

CIIO.

1.2.1. lleau AUCIUILIHHBI.

@opMHUpOBaHUE y CTYIEHTOB IPEACTABICHHUS O XHMHYECKOM COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPHUHSTHS PEUIEHUH B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTO IIOBEACHUS B IPUPOJHOU Cpee.

3agauM IMCUMILINHBI:

1) cdopmupoBarh IOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEHW CpEe, LEIOCTHOM HAyYHOW KAPTHUHBI MHUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBIATh (DOPMyJbl HEOPraHMYECKMX M OPraHUYECKUX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIIUNA, OOBACHATh UX CMBIC], UHTEPIPETUPOBATH
pPE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEACHUS  NPOCTEHIINX  XUMHUYECKUX
OKCIIEPUMEHTAJbHBIX  HCCIENOBAHUN ¢  COONIOEHMEM TMpaBuUi  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JJa0OpaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHUYECKOTO XapakTepa H3
pa3IUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH JIEATENBHOCTH U
XMUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMupOBaTh MOHMMAHUE 3HAYUMOCTU AOCTHMKEHMM XUMHYECKOM HAyKH U
TEXHOJIOTMH JIsl pa3BUTHS COLIMATIBHOM U IPOU3BOJCTBEHHOM cep.



1.2.2. [lnanupyembie pe3yJbTATHI OCBOCHHUS 0011€00Pa30BaTEIbHON IUCIUIINHBI B

coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJabTaThl 0CBOCHHS AUCHHILINHBI
HAHMEHOBaHHUe
cbopMpreMblvx Oo0uue JAucnunimHapHbie
KOMIIeTeHIH
OK 01. BoiOupats | B yacTu Tpya0oBOro BocnutraHusi: - BJIAQAETb CUCTEMOM XMMHUYECKHUX 3HAHMM, KOTOpas BKIKOYAECT:

CIIOCOOBI
penieHus 3a1a4
npodecCuoHab-
HOM
NesITeIbHOCTH
MNPUMCHUTCIIBHO K
pa3IMYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYAy, OCO3HAHHE ILIEHHOCTH
MacTepCTBa, TPYIOII00uE;

- TOTOBHOCTb K aKTHBHOW JI€STEIbHOCTH
TEXHOJIOTHYSCKOMN Hu COLIMaIbHOMI
HaIpaBJIEHHOCTH, CTIOCOOHOCTh HHUIIMHPOBATb,
IJIAHUPOBaTh M CAMOCTOSITEJILHO BBIMOJHATH
TaKYIO JIESITEIbHOCTD;

- UHTEpeC K pa3IUYHBIM
po¢eCCHOHAIBHON JeATETHHOCTH,
OBjaneHue YHHMBeEpPCAJIbLHBIMH
NMO3HABATEIbHbIMM JeHCTBUSIMMN
a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIHLHO dhopmynupoBaTh u
aKTyallu3upoOBaTh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU
OCHOBaHMS /I CpaBHEHUs, Kiaccu(ukanuu u
00001IeHMS;

- ONpeAeNsaTh LEeNu JeSITeIbHOCTH, 3aJaBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATECIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJILTATOB IIEIISIM,

cdepam

yueOHBbIMHU

OCHOBOIOJIAraouye MoHATUS (XMMHUYECKHM AJIEMEHT, aTOM, AJIEKTPOHHAs
000J104YKa aToma, s-, p-, d-3JIeKTpOHHBIC OPOUTAIIH AaTOMOB, HOH, MOJICKYIIa,
BAJIECHTHOCTB, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJSPHBIA 00BEM, YIIIEpPOIHBIA CKEJEeT,
(GyHKIIMOHANBHAS TPYIIaA, paAUKal, U30MEPHs, H30MEPbl, TOMOJIOTMUYECKH
psl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- U  a30TCOJAEpKallue
COEUHEHMS, OMOJOTMYEeCKH AaKTUBHbIE BelIeCTBAa (YTJIEBOMBI, KHPHI,
Oenku), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COCIMHEHMS, KPUCTAUIMYECKas pelIeTKa, TUIbl XHMHYECKUX pEaKUuui
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30-U SHAOTEPMUUYECKUE, PEAKIIMU
HOHHOTO oOMeHa), pactBop, AICKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJUTAYECKAST ~ JTUCCOLMALIUSL,  OKUCIUTENb,  BOCCTAaHOBUTEIb,
CKOPOCTh XMMHUYECKON peakiuu, XUMHYECKOe pPaBHOBECHE), TEOPUU HU
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHHUSI OpraHMYecKux BemectB A.M.
BytnepoBa, Teopusi 3JIEKTPOIUTUYECKON AUCCOIMALIMM, TEPUOANIECCKHIL
3akoH JI.MI. MenpeneeBa, 3aKOH COXPAaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUH, (PAKTOJIOTUYECKUE CBEIACHHSI O CBOMCTBAX,
cocTaBe, TMONYYeHHH W 0O€30MacHOM HCIOJB30BaHUU  BaKHEUIINX
HEOPraHWYECKUX M OPraHMYeCKUX BEIIECTB B OBITY U NPaKTHUYECKOM
NesITeIbHOCTH YEJIOBEKA;

- YMETh BBIABIIATH XapaKTEpHbIE IMPU3HAKA M B3aUMOCBSA3b H3YYECHHBIX
MOHSATUMN, TPUMEHATb COOTBETCTBYIOILME MOHATHS MPU ONMMCAHUUA CTPOCHUS
U CBOMCTB HEOPTAaHMYECKUX U OPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUM;
BBISIBJIATH ~ B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUM C  TMOHATUAMH U




OILICHUBAThHb pI/ICKI/I HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,
- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TMPHU
peH_IeHI/II/I JKN3HCHHBIX Hp06H€M

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHSI:

- BJIaACTH HaBbIKaAMHA yLIGGHO'
HUCCIIEI0BATENbCKON U MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaAMHA pa3pemeHI/1;1
npo0em;

- BBISBIISITh NIPUYMHHO-CJICICTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATh THIIOTE3Y
€e peIIeHUs, HaxXOIUTh apryMEHTBl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHS;

- QaHAJIM3MPOBATh MOJYYEHHBIC B XOJC PEIICHUS
3aJlau¥ Pe3yNbTaThl, KPUTUYECKU OIICHUBATH HX
JOCTOBEPHOCTH, TPOTHO3UPOBATh M3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh IICPEHOCHTH 3HAHUS B TIO3HABATEIILHYIO
u IIPaKTUYECKYIO o0nactu
KU3HEIEATENHHOCTH;

- yMETb HWHTETPUPOBATH 3HAHHS W3 Pa3HBIX
MPEAMETHBIX 00J1acTei;

- BBIBUTaTh HOBBIC WJACH, NpeIaraTh
OPUTHHAJILHBIC TTOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
MO3HABATEJILHON U COIMATILHON MPAKTUKE

MIPEACTABICHUSAMU JPYTHUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;
- yYMEThb HCHOJb30BaTh HAMMCHOBAaHUSA XHMHYECKHX COCOUHECHHU
MEXIYHAPOAHOIO COK03a TEOPETUYECKOM M IPUKIAJHOM XUMHUH U
TPUBHMAJbHBIC Ha3BaHWs Ba)XKHEHIIMX BEILECTB (ITWJIEH, alleTUJIEH,
rIuieput, (enosn, Gopmanbaerull, YKCycHas KHCIOTa, TVIMLIUH, YrapHbIH
ra3, YrJIeKHCIbld Ta3, aMMHUaK, TalleHas W3BECTb, HErallleHas H3BECTb,
NUTbEBAs COJa M JPYTHX), COCTAaBIATH (DOpPMyJbl HEOPraHMYECKHX H
OpPraHUYECKUX BEILECTB, YPABHEHUS XMMUYECKUX PEaKLui, OOBSICHATh UX
CMBICJI; IOATBEPKIATh XapaKTEpPHbIE XUMUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMH M 3alMCAMHM  YPABHEHMHU
XUMHYECKUX PEAKIIUN;

- YMEThb YCTAHABIIMBATH IIPUHAJUICKHOCTh M3YYCHHBIX HEOPraHMYECKHUX H

OpraHu4YCCKUx BCIIIECCTB K OIpCaACIICHHBIM KJIacCaM )41 rpymmnam
COCAMHEHMH, XapaKTepU30BaTh MX COCTaB M BaKHEHIIME CBOWCTBA;
OIMPCACIIATH BHU/bI XUMHWYCCKUX cBsI3el (KOBaJIeHTHaH, HOHHas,

MeTaJlJIn4ecKasi, BOAOPOHAS ), TUIIBl KPUCTAIUTMUECKUX PEIIETOK BEIIECTB;
KJ1accu(UIUPOBATh XUMUYECKHE PEAKIINH;

- chopMHupoBaTh TMPEACTABICHUSA: O XUMHUYECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XMMHUU B IO3HAHUU SIBICHUU
OpUpoAbl, B (OPMUPOBAHUM MBILIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW A pelIeHHS
MPAKTUYECKUX 3a/ad U DKOJIOTMYEeCKHM OOOCHOBAaHHOTO OTHOIIEHHUS K
CBOEMY 3JJ0POBBIO U IIPUPOJHON CpenE;

- YMETh MPOBOJUTH PacueThl MO0 XUMHUYECKUM (OpMysiaM U YpaBHEHUSIM
XUMAYECKHX pEaKkIUii C UCMOIb30BaHUEM (U3WYECKHX  BEJIHYMH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCJIOBHS) Tra30B, KOJIMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMHMYECKHUE 3HAHUA ISl TPUHATUS PELIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOM
JANCHOUIVINHBI «XUMMU S

2.1. O0beM qUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Bua yueOHoii padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMbl TUCHHILIMHBI 72

B T.Y.

OcHoBHoOe€ conepxaHue 64

BT. 4.:

TEeOpeTUIecKoe o0ydeHne 30
MPaKTUYECKUE 3aHATUS 24
1ab0opaTOPHBIE 3aHATHS 10

IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE

MPUKJIATHOT0 MOYJIfAA) 6
BT. U..

TEOPETHUECKOE 00yUeHne 2
[IPAKTUYECKUE 3aHATUS 4

IpomexkyTounas arrecTamus (3a4eT C OICHKOI) 2




2.2. TeMmaTH4YeCKHUIl IUIAH U COJIEPKAHNE JUCHUILTHHBI

Dopmupy)|
HaumeHoBaHue Conep:xkanue yuyeOHOro marepuaja (0CHOBHOe M MpodecCHOHAIBLHO-OPHUEHTHPOBAHHOE), JTA00PATOPHbIE U Oo0bem eMble
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHUS, IPUKJIATHOI MO1YJIb YacoB |KOMIIETeH|
107071
1 2 3 4

OcHoBHOE coep:kaHue 64
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa 6
Tema 1.1. OcHoBHoOE coiepraHue 4 OK 01
CrtpoeHue aToMOB
XUMHIYECKHIX Teopernyeckoe o0yueHue 2
3JIEMEHTOB U - _
npuposa CoBpemeHHass MoOJeNb CTpOoeHUs aToMa. CUMBOJMYECKUH S3BIK XUMHUH. XHUMHUYECKUH HJIEMEHT. DJIEKTPOHHAs
XIMUYECKOi koH(purypamus aroma. Knaccudukarus XUMIYECKHX DJIEMEHTOB (s-, p-, d-amementsl). BaneHtHbIC SMEKTPOHBL. 5
CBSI3H BaneHnTHOCTh. DfeKTpOHHAs MPUPOJIA XUMHUYECKON CBSI3U. DJIEKTPOOTPHUIATEILHOCTh. BHUABI XMMUYECKOU CBS3HU

(KoBaJleHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUs

IIpakTHYeckne 3aHATHSA 2

Pemienue 3amaHuii Ha HMCMHOJIB30BAHME XWMHYECKOM CHMBOJMKU W Ha3BaHWM COEAMHEHUM IO HOMEHKJAType

MEXIYHApOAHOTO COI03a TEOPETUYECKOM M MPUKIATHOM XMMHUU U TPUBHAIBHBIX HA3BAHUM JUIsI COCTaBJICHUSA

XUMUYECKUX (POpMyNT JBYXaTOMHBIX COCIWHEHUU (OKCHIOB, CYIb(UIOB, THUAPUIOB H T.OI.) H APYTHX

HEOPraHUYECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB. 2

[IpakTuueckne 3agaHusi Ha YCTAaHOBJIEHHE CBS3M MEXIy CTPOCHHEM aTOMOB XHUMHUYECKUX DJIEMEHTOB H

MEPUOINYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKHUX AJIEMEHTOB M MX COCAMHEHUN B COOTBETCTBUHU C IMOJIOKEHUEM

[Tepronuueckoit CUCTEMBI.
Tema 1.2. OcHoBHoOE coiepraHue 2 OK 01
[Tepuoanueckuii

IIpakTH4eckue 3aHATHSA 2




3aKOH U Ta0JIuIa
.. MenneneeBa

[Tepuonnueckas cucrema xumuueckux 3aeMeHToB .M. Menneneesa. ®uznueckuii cmpica [lepruonnueckoro 3akona
JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U
CJIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJOKEHUEM XUMHUUECKOTo 37ieMeHTa B [lepuoanueckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Ipornossr 1. 1.

MeHz[eneeBa. OTKpBITI/Ie HOBBIX XUMHUYCCKUX IJICMCHTOB. 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJIaHUN Ha XapaKTEPHU3aIUI0 XUMHUECKUX PJIEMEHTOB
«MeTaJIJII/I‘IeCKI/Ie / HCMCTAJINIMYCCKUC CBOﬁCTBa, BJICKTpOOTpI/II_[aTCJIBHOCTB XUMHNYCCKUX DJICMCHTOB B COOTBCTCTBUU
C MX JIEKTPOHHBIM CTPOCHHUEM M TIOJIO)KCHHEM B TIEPHOIUYECKON CUCTEME XUMUYIECKUX dieMeHToB [[.1.
Menpeneenay
Pa3nen 2. XuMuyeckue peakimuu 10
Tema 2.1. Tumsl OcHoBHoOeE conepxaHue 4 OK 01
XUMHNYCCKUX
peakuuit Teopernueckoe o0yueHue 2
Knaccudukanus 1 THIIBI XUMHUYECKUX PEaKIMA C y9acTHeM HeOopraHu4ecKux BeniecTB. CocTaBiIeHNnEe YpaBHEHUH
peaKkIuii COeTMHEHHUSI, Pa3JIOKCHHS, 3aMeIIeHUs, 0OOMEHa, B T.4. PEaKIMil TOPEHUSI, OKHUCIICHUSI-BOCCTAHOBIJICHHS.
YPaBHeHI/IH OKHUCJIICHUA-BOCCTAHOBJICHUSI. CTGHGHB OKHCJICHU . OKI/ICJII/ITGHB U BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie n 2
YpaBHUBAaHHUE OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUA METOOM JIEKTPOHHOTO OanaHnca. OKUCIUTEILHO-
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I B HpHpoz[e, HpOI/I3BOI[CTB€HHBIX HpOLIGCCB.X " XKNU3HCACATCIIBHOCTHU OpFaHI/I3MOB
IIpakTH4eckue 3aHATHSA 2
KOJ’II/I‘-IGCTBGHHBIG OTHOLICHUS B XUMHUU. OCHOBHBIG KOJIMYCCTBCHHBIC 3aKOHbBI B XUMHWHU U pacquH 10 ypaBHeHI/ISIM
XUMHYECKUX peakuuil. Mop Kak eIMHUIAa KOJUYECTBA BellecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUSI MacChl U 2
sHepruu. 3akoH ABoraapo. MosipHblii 00beM razoB. OTHOCUTENbHAS MJIOTHOCTHh ra30B. PacdeTsl Mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIUN C UCITOIh30BAHUEM MAcChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOeE conepxaHue 4 OK 01
DNEKTPOIUTHYECKA
g qucconpanua u | 1€0peTHYecKoe odydenune 2
HOHHBIM 00MeH .
Teopust MEKTPONUTHUECKOW Iuccoranuu. VOHBI. DIIEKTPOIUTHI, HEINEKTPOJUTHI. Peaknimu noOHHOTO OOMEHA.
CocraBieHue peakuuii HOHHOrO OOMEHa IMyTEM COCTAaBJIEHUS MX MOJHBIX M COKpAIEHHBIX MOHHBIX YpaBHEHUH. 2

KucnoTHO-0CHOBHBIE peaklK. 3a1aHUsI HA COCTABICHUE NOHHBIX PEaKIi




JlabopaTopHble 3aHATHS

Jlabopamopnan padoma “Tunvt xumuueckux peaxyuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJMYECTBY HCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB XUMHUYECKHIX
peaknuii. [IpoBenenne peakinii FOHHOTO 0OMEHa, ONpeieTICHUEe CPEIbl BOAHBIX PACTBOPOB. 3a/1aHUs HA
COCTABJICHUE MOHHBIX PEAKLIHI

KourpoabHas
padora 1

CTpoeHue BelecTBa U XUMHUYECKHE PeaKIIUN

Pazpgea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BelECTB
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Tema 3.1.
Knaccudukamms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe conep:kaHue

TeopeTuveckoe o0yueHue

[Tpeamer Heopranmveckoit xumun. Knaccudukarmus HeopraHUIeCKUX BeniecTB. [IpocThie U CII0KHBIC BEIIECTBA.
OCHOBHBIE KIaCCHI CIOKHBIX BCIIIECCTB (OKCI/I,Z[BI, THAPOKCUbI, KUCJIIOTHI, COJII/I). B3anmMocBsa3b HCOPTaHNYCCKUX
BelIeCTB. ArperaTHble COCTOSTHUS BemiecTBa. Kpucramimueckue u amopgHbie BeniecTBa. TUIBI KPUCTAILTHYECKIX
peLIeTOoK (aTOMHAsA, MOJIEKYIISIpHAs!, HOHHAs, METAITTMUECKast). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUTMUECKOM perieTKu. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOU CBSA3H U
TUTA KPUCTAJUINYECKOH permeTku. [IpuunHbl MHOrooOpasus BEIIecTB

IIpakTH4eckne 3aHATHA

HoMeHknatypa HeopraHMueCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUYECKON (hOPMYIIbI MU
COCTaBJICHHE XUMHUYECKOU (hOpMYJIBI HCXO/IS U3 Ha3BaHUs BemiecTBa 1o MexayHapogHoi (MIOITAK) wim
TPUBUAIIBHON HOMEHKIIATYPE.

Pemienue npakTHuecKux 3aJjaHUN MO KiaccU(UKAIIMN, HOMEHKIIATYpe ¥ XUMHUYECKUM (popMynaM HEOpraHWYEeCKHX
BEIIECTB PA3JIMYHBIX KJIAacCOB (yrapHbIM ra3, yrjaeKHCIblid ra3, aMMMaK, raiieHas H3BeCTb, HEralleHas H3BeCTb,
MUTHEBAS COAA M APYTUX): HA3BIBATh M COCTABJIATH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIATh NPUHAIICKHOCTD
K KJIaccy.

HcTounnku xumMudeckoi nH(opmaruu (cpeacTs MaccoBoi HHGopManuu, cetb MuTepHeT u apyrue). [louck
nH(pOpManuu 1Mo Ha3BaHUAM, HACHTHU(GUKATOPAM, CTPYKTYPHBIM (hopMynam

OK 01

Tema 3.2. dusuxo-

OcHoOBHOE co/iep:KaHue

OK 01
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XUMHUYECKHE TeopeTuveckoe o0yueHue 6
CBOMCTBa
neopraundeckux ~|Mertamisl. OOume ¢pusmieckue n XMMHUYECKUE CBOCTBa MeTamnoB. CrocoObl MOMyYCHHs. 3HAYCHHE MCTaIOB U
BEIICCTB HEMETAIJIOB B MPUPOJIC U KHUIHEACITETLHOCTH YelIOBEKa W OpraHu3MoB. Koppo3us MeTaioB: BHABI KOPPO3UH, 2
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramnpl. O6mue Gpu3nvyeckne 1 XUMUYECKHE CBOMCTBAa HEMETAUIOB. Tunu4Hbie CBOMCTBAa HeMeTawioB [V- VI
rpynn. Kiaccudukanuss u HOMEHKIATypa COSAWHEHHWN HeMeTalioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B 2
pUpoe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, THAPOKCUIOB, KUCIIOT, COJICH U
ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSIUHEHHI, BBICIINX OKCHUIOB U 2
THJIPOKCHJIOB
IIpakTHYeckune 3aHATHSA 2
CocraBiieHne ypaBHEHHH XMUMHYECKHX PEaKIUil C y4acTHEeM IPOCThIX U CJIOXKHBIX HEOPraHMYECKUX BEIIECTB:
METAJIJIOB U HEMETAIIOB; OKCHJIOB METAJLIOB, HEMETAIJIOB U aM(pOTEPHBIX DJIEMEHTOB; HEOPTAHHMUECKUX KHUCIOT,
OCHOBaHUM M aM(QOTEPHBIX THAPOKCUIOB; HEOPTaHUUECKUX COJIeH, XapaKTepU3YIOIINX UX CBONCTBA. 2
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HAa CBOMCTBA, COCTaB, MOJIYYCHHE U O€30MMacHOe
MCIOJIb30BaHNE BaXKHEUIIINX HEOPraHUUECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YeIoBeKa
Tema 3.3. OcHoOBHOE co/iep:KaHue 2 OK 01
Nnentndukanus
HeOpraHHIECKIX JlabopaTropHble 3aHATHUS 2
Betects Jlabopamopnas pavoma «oenmuurkayun neopzanudeckux 6euiecmae.
Pemenne skciepuMeHTANBHBIX 33/1a4 110 XMMHYECKUM CBOMCTBAM METAIJIOB MU HEMETAJLJIOB, 10 PACIIO3HABAHUIO U
MOJIYYEHUIO COCTMHEHU METAJUIOB U HEMETAJUIOB. 2
Wnentudukanus HeOpraHMYECKUX BELIECTB C HCIOJIb30BAHUEM HX (DU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. KauecTBeHHbBIE peakinu Ha Cyab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
KonTpoJsbHas N
CBoiicTBa HEOPTraHNYECKHUX BelIeCTB 2
padora 2
Paznea 4. CTpoeHne 1 CBOICTBA OPraHUYeCKHX BellecTB 24
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Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpTraHUYECKHUX
BEIICCTB

OcHOBHOE co/lep:KaHue

Teopernueckoe o0y4enue

[TosiBnenue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenmeT oprannueckoit XuMun. MecTo v 3Ha4YeHUE
OpraHUYeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHHE KakK MOPSIOK COECTUHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE
MIOJIO)KEHHS TEOPUHM XUMHUYECKOIO CTPOEHMs OpraHmyeckux coeauHeHuii A.M. BbytiepoBa. YrieponHblil ckener
OPraHN4YeCKOM MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTpOeHUs Mojekyia. M3omepus u
U30MEDPBI.

[Tonstue o ¢yakuuoHansHOM Tpynme. Pagukan. IlpuHIunel knaccupUKAIMU OPraHUYECKUX COCIMHCHHIMA.
MexnyHaponHas HOMEHKJIATypa W TPHHIMIBEI HOMEHKIATYphl OpraHuYeckux coenuHeHuil. [loHsTHe 00
a30TCOJICPXKAIINX COCIUHECHUSIX, OWOJOTHYCCKH AaKTHUBHBIX BeIIEeCTBaX (yrieBojax, >KHpax, Oenkax u [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMEP, MOJIMMEp, CTPYKTYPHOE 3BEHO)

IpakTnyeckue 3aHATHS

HomeHnknarypa opraHHYECKUX COSAMHEHHUI OTIENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC U apOMaTHYECKUE
YTIEBOMOPOABI, CIHUPTHI, (EHOIBI, AIbJICTH/IbI, KETOHBI, KapOOHOBBIE KUCIOTHI W Jp.) COCTaBICHHE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BEHIECTB OTIEIBHBIX KJIACCOB, MCIOJB3YS MX Ha3BaHHS II0
CHCTEMaTH4YeCKON U TPUBHAILHOW HOMEHKIJIAType (3THJIEH, alleTUJICH, IIIMLEpUH, (heHo, (opMalbAeTHI, YKCyCHas
KHUCIIOTa, THUIUH). Pacyetsl mpocTeiimeit popMyibl opraH-oil MOJIEKYJIbI, UCXO/I U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIMHEHU I

OcHoBHOe conep:kaHue

12

Teopernueckoe o0y4enue

OU3NKO-XUMUYECKHE CBOMCTBA OPTaHUYECKUX COSJAWHEHHWI OTACIBHBIX KIAcCOB (OCOOCHHOCTH KiacCH(HKAIMU U
HOMEHKJIATYpbl BHYTPU KJacca; TOMOJOTHYEeCKUU psiag u obmas Qopmyrna; usomepus; (GU3MUECKHE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYCHUS):

— MpeleNbHbIE YIIIEBOAOPOAbI (AIKAaHbl W LMKIOAJIKaHbI). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB
TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOJOB, HAX0XKIEHHE B IPUPOJE U IPHUMEHEHHUE
aJIKaHOB;

— HenpeAenbHble (aJIKEHbI, AJKMHBI M aJKaJUEHbl) U apoOMaTHYECKHE YIieBOJIOpoAbl. ['opeHue aleTuineHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKHU U PE3KU METAJIOB

OK 01
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— KHCIIOPOJCOIepPIKALINE COSIMHEHUS (CIUPTHI U (eHOIIbl, KapOOHOBBIE KUCIOTHI M 3(UPHI, AJIbJETHAB U KETOHBI,
XKUPBL, yraeBoiwl). IlpakThueckoe TNPUMEHEHHWE OJTWICHIJIMKOJS, TiulepuHa, ¢enona. [IlpumeneHnue
dbopmanpaeruia, aneTalbIeruaa, YKCYCHOM KUCIOTHL. Mblla KaKk COJHM BBICIIMX KapOOHOBBIX KUCIOT. Moromue
CBOMCTBa MbIIIa

— a30TcojepKalllue COEOUHEHHs (aMHHBI U aMMHOKHUCIOTHI, Oeiku). BBICOKOMOIEKYISpHBIE COEIUHEHUS
(cuHTeTHYECKHE U OMOJIOTHYECKU-aKTUBHBIC). MOHOMED, MoIuMep, CTPYKTypHOe 3BeHO. [lonmumepuzaius 3TuieHa
KAaK OCHOBHOE HaIIPABJICHUE €T0 UCIIOIb30BAHMS.

I'eneTnyeckas CBA3b MEXKAYy KJIACCAMU OPTraHUYECKUX COCIUHEHUN

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYeCKUX COEAMHEHUH OTHENbHBIX KJIacCOB (TpUBHAJIbHAs W MEXIyHapoOaHAs HOMEHKJIATypa,
XUMHUYECKHE CBOMCTBA, CITOCOOBI TMONYYEHUS): MpeaeibHbIC (aJKaHbl M ITUKIOAIKAHbI), HEMpeaeabHbIe (JIKEHBI,
AJIKUHBI M alIKaJMeHbl) U apoOMaTUYEeCKHE YIJIEBOAOPOJbI, CHUPTHI U (heHOINBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
QBJICTU/IBI M KETOHBI, aMHHBI M aMUHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIC COCIMHCHUS. 3aJaHHs Ha COCTaBJICHUE
YPABHEHUN XUMUYECKUX PEAKLUN C y4aCTHUEM OPraHMYECKHUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBieHue cxeM peakuuii (B TOM YHCIIE MO MPEUIOKEHHBIM LEMOYKaM IPEBPAIICHUN), XapaKTepU3YIOIINUX
XMMHYECKHE CBOWCTBA OPraHMYECKHX COEAMHEHHN OTAENBHBIX KIJIACCOB, CIOCOOBI UX TOJIY4YEHHUS W Ha3BaHHE
OpPraHUYEeCKUX COCIMHEHUM 110 TPUBUAIBHOU WIIM MEXAYHAPOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYpE.

Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKUX COEAMHEHUM
OTJENbHBIX KJIACCOB

JlaGoparopHuasi padora

Jlabopamopnas paooma “IlIpespawienusn opzanuueckux eeuwecme npu nazpesanuu'’.
ITonyyenue sTUICHA U U3YYECHHUE €T0 CBOMCTB. MOAENMpOBaHUE MOJIEKYII U XMMUYECKUX IIPEBPALLECHUN HA IIPUMEPE
9TaHa, STWJICHA, alleTUJICHA U JIp.

TeMma 4.3.
Nnentndukanus

OcHoBHOe conep:kaHue

TeopeTuveckoe o0yueHue

OK 01
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OpraHUYECKUX
BEIIIECTB, UX
3HAYEHUE U
MpUMEHEHUE B

Buoopranmueckue coenunenus. [lpumenenne u Ouonornyeckas pojib YriaeBoJoB. OKHCIEHUE YITIEBOJOB —
UCTOYHUK SHEPruM >KMUBBIX OpraHu3mMoB. OO0JacTH NPUMEHEHUS aMUHOKUCIOT. IIpeBparneHus OenkoB NMUIIM B
opranusMe. buonorndyeckue ¢pynkunu OenkoB. buonornueckue (yHKIMU XUpOB. Ponb opranmveckoil Xumuu B
peteHur po0JIeM MUIEBO 0€30MacHOCTH

OBITOBOI U

NPOHM3BO/ICTBEHHOI Ponp opranmyeckoil XUMHUHM B pPELIEHUU NPOOJIEM HSHEPreTHYecKoid Oe30MacHOCTH, B PAa3BUTHH MEAMIIMHBI,

eI TEIbHOCTH CO3I[anI/II/I HOBBIX MAaTCPUAJIOB, HOBBIX MCTOYHUKOB 3HCPIrUU (aﬂbTepHaTI/IBHBIC NCTOYHHUKU 3H€pI‘I/II/I). OmacHOCTb

JeloBeKa BO3/ICICTBUS Ha JKHUBBIE OPraHU3Mbl OPraHUYECKHUX BEHIECTB OTAEIBHBIX KIACCOB (YrJiIeBOJIOPOADI, CIMPTL,
q)eHOJIBI, XJIOPOPraHUYCCKUC IMPOU3BOAHBIC, AJIBACTUBI H ,Z[p.), CMBICJI MOKasaTejisl MpPCACIIbHO OOIIYCTUMOU
KOHIEHTpaluu
JlaGopaTropHble 3aHATHSA
Jlabopamopnas paboma: “Hoenmughukayus opzanuueckux coeOuHeHull OmoeabHvlxX Kuaccos”
Wnentudukanus opraHMueCKUX COCTUHEHHI OTIENbHBIX KJIAcCOB (Ha MpHUMepe albJAerHa0B, KpaxMasa, YKCYCHOM
KHCJIOTHI, GGHKOB n T.H.) C HCIIOJIB30BaHUEM HX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOICTB U XAPaKTCPHBIX KAYCCTBCHHBIX
peaknuii. Jlemaryparus Oenka npu HarpeBaHuu. LIBeTHBIe peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO
CUTHaJa C TOYKU 3PEHHUS XUMHYECKHX IIPOLIECCOB TPU TMPOTCKAHHHM KAYECTBEHHON pEAKIINH, IO3BOJISIONICH
UICHTUQUIUPOBATH MPEAJIOKEHHbIE OPraHUYECKHE BEIECTBA

KourpoabHas .
CTpyKTypa U CBOMCTBA OPraHUYeCKHUX BelleCTB

pabora 3

Paszpnea S. KuneTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKkuni

CxopocTh OcHoOBHOE coiep:KaHue OK 01

XUMHUYECKHUX

peakuuu. Teopernueckoe o0yueHue

XHUMHUYECKOE

paBHOBECHE CKOpOCTh peakiliu, €€ 3aBHCHUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOIBI PEArUPYIONMINX BEIICCTB, KOHIICHTPAIHH

pearupyronux BellecTB, TeMIIEpaTyphl U IUIOMIAIN PEAKIIMOHHOM MOBEepXHOCTH. TermioBbie 3 (HEKTh XUMUUYECKUX
peaxkuuii. OK30- U 3HAOTEPMHUUECKHUE, PEAKIIUH.

OOpatuMoCTh peaknuii. XMMHUYECKOE DPABHOBECHE M €ro CMEIICHHE I10J] JICWCTBHEM pa3IMUHBIX (PaKTOpOB
(KOHIEHTpAIUsl peareHTOB WJIM MPOAYKTOB pEaKIUHU, JaBJIEHUE, TEeMIlepaTypa) Uil CO3/aHUsl ONTHUMAaTbHBIX
YCJIOBUM MPOTEKaHUs XUMUYecKux mpoieccoB. [Ipunmun Jle larense
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IIpakTH4eckue 3aHATHA

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaIu3 (PAKTOPOB, BIUAIOUIMX Ha H3MEHEHHE CKOPOCTHU
XUMHAYECKOM pEaKlUuu, B T.4. C TO3MLUH HKOJOTMYECKH IeJIeCOO0pa3HOTO TOBEACHUS B OBITY M TPYIOBOM
NESATEIIBHOCTH B LIESAX COXPAHEHHS CBOETO 3J0POBBS M OKPYKAIOIIEH IPUPOJHOU CPEXIBI.

PemreHne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUil Ha IpuMeHeHue npuHnuna Jle-Illarense s HaxoXIEHUA
HalpaBJICHUsl CMELICHHUs] PaBHOBECUS XMMUYECKON peakUud M aHalnu3 (AKTOpOB, BIMAIOLIMX Ha CMEIICHUE
XUMHUYECKOTIO PaBHOBECUS

OK 01

Pazngea 6. PacTBOpbI
Tema 6.1. OcHoBHoOeE conepxxaHue OK 01
[TonsTue o
pacTBopax Teopernueckoe o0yueHnue
PacTtBOpenue kak ¢pu3uKo-xuMuyeckuii npouecc. PactBopel. CiocoObl MPUTOTOBIEHHS paCTBOPOB. PacTBOPHMOCTS.
MaccoBasg n1o1s1 pacTBOpeHHOro BemiecTBa. CMBICH TOKazarens MPEAeNbHO JONYCTUMOW KOHIEHTPALMM U €ro
UCTOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.
[IpaBmiia 3KOJOTHYECKH 1€71€cO00pa3HOro0 MOBENEHUs B OBITY M TPYAOBOM NEATENbHOCTH B IIENIAX COXPaHEHUS
CBOEr0 3JI0POBbS M OKPYXKAlOWIEW NPUPOJHOW CpEelbl; OINACHOCTh BO3JCHCTBUS HA JKHUBBIE OpPraHU3MBbI
ONpPEEIEHHBIX BEIECTB.
Pemenne mpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA pPACTBOPHI, HCIOJIb3yeMble B OBITOBOW H
IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA
Tema 6.2. OcHoBHoOE coaepraHue OK 01
Hccnenoanue
CBOMCTB pacTBOpPOB JIaﬁopaToprle 3aHATHUSA
Jlabopamopnas pavoma «llpucomoesnenue pacmeopoe».
[TpuroroBneHne pacTBOPOB 33aHHON (MaccoBOM, %) KOHIEHTPAIMHU (C MPAKTUKO-OPUECHTHPOBAHHBIMH BOIIPOCAMH)
U ONIPENIETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3a1au Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJIePKaHUE (COIePKAHNE MPUKIATHOTO MOYJIs1)
Pa3nea 7. Xumusi B ObITY H IPOM3BOJACTBEHHOI IeATEJbHOCTH YeJ0BeKa OK 01
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Xumus B ObITY U [QcHOBHOE coep:kaHue 6
MPOU3BOACTBEHHOMN
NEATENbHOCTH Teoperuueckoe o0yuenune 2
YeJIoBeKa
Hosgeiiine AOCTM)KEHHS XHUMHUYECKOM HAyKd W XHUMHYECKOM TexHonoruu. Pomp xumuu B oOecredeHUH
HKOJIOTHUECKOM, SHEPreTUYeCKON U MUIIEBON O€30MacHOCTH, Pa3BUTUU MeAMLUHBL [IpaBuia moucka M aHaIu3a 5
XUMHUYECKONH HH(GOpMalWK W3 Pa3IUYHBIX HMCTOYHUKOB (HayyHas W ydeOHO-Hay4yHas JHUTepaTypa, CpeAcTBa
MaccoBoi nHpopmanuu, cetb IHTepHeT)
IIpakTH4eckne 3aHATHA
ITouck wu aHamM3 KEWCOB O TNPUMEHEHUHM XUMHUYECKUX BEIIECTB W TEXHOJOTHMH C Yy4eToM Oyayimien
npodecCHOHABHON ACSITENPHOCTH TI0 TEeMaM: BAKHEWIIUE CTPOUTENBHBIE MaTepUalbl, KOHCTPYKIIMOHHBIC
Marepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MaTepHaIbl JJIs 3JIEKTPOHUKHA, HAHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, 4
HMCTOYHUKH YHEPTUH, OPraHUYECKHE U MUHEPATbHBIC YIOOpEHUs, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.
3ammra: [IpencraBnenne pe3ynbTaToOB pelieHUs KEMCOB B hOpMe MHUHH-IOKJIA/a C Mpe3eHTaIuen
IIpomeskyTouHasI aTTECTALMS MO TUCHHUILIMHE (324eT ¢ OIEeHKOM) 2
Bcero 72
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3.YCJOBUSI PEAJIM3AILIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpeGoBaHusl K MaTEePHAJTbHO-TEXHMYECKOMY O0ecredeHH IO

Peanuzanus nporpamMmbl  00111€00pa30BaTENbHON JTUCIUIUIMHBI TIPEAIoaraet

HaJuyue yueOHOoro KabuHeTa
1. [TocagouyHbie MECTa IO KOJIMYECTBY 00YJarONTUXCS;
2. Paboune MecTo mpernojaBaTesis

OobOopynoBanne y4eOHOro KaOuHeTa (HAIJISIAHbIE MIOCOOUS):

1.KommuiekT yueOHO-HarISIHBIX TOCOOUI (OPTPETHI YUCHBIX )

2. KOMIIEKT 37I€KTPOHHBIX BUIEOMATEPHUAIIOB

3. 3aanus I KOHTPOJIBHBIX padboT

4. IIpodeccroHanbHO-OPUEHTUPOBAHHbIE 3aJaHUS

5. MynpTMeaniiHbie 00yJaromye nporpaMMbl U 3JIEKTPOHHBIE yueOHbIE
U3JJaHUsl 10 OCHOBHBIM pa3/iesiaM

6.Bunieoponuku o oTAeIbHBIM TEMaM

7. Ilpe3eHTanuu K OT/I€IbHBIM TEMaM

8. Tabmuma JI.M1.MenzaeneeBa

3.2. HudopmanuonHoe odecnieueHue o0yuenusi. [lepeueHb pekoMeH1yeMbIX
y4eOHbIX u31anuii, UHTepHEeT-pecypcoB, 10NOJTHUTEILHOM JIUTEPATYPbI

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. Xumus, 10 xnacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
Axmmonepnoe obmectBo «M3aarenbetBo «lIpocBemenuney, 2020 I

2. Xumwus, 11 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemenuney, 2020 T

JOHNOJIHUTEJIBHBIE MATEPHUAJIBI

1. Xumwusi(6a30BbIi ypoBeHb).Peanmzarus oOpa3oBaHus: METOJUYECKOE TTOCOOUE IS

yuutens / Kaepuna A. A., [luuyruna I'.B.; mox pen. I'. B. ITuuyrunoii. M. :
OI'BHY «MHcTuTyT cTpateruu pasButus oopazoanus PAO», 2022 81 c.: ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/rabochie-programmy/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklas
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4. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHUA OBLLEOEPA3OBATE/IbHOW
ANCUUNTUHDbI

KoHTponb U oOlleHKa pe3yiabTaTOB OOY4YEHHUS OCYIIECTBISETCS

B IIpoIiecce

IPOBEJCHUS MPAKTUYECKUX 3aHIATUN U JIaOOPaTOPHBIX PabOT, TECTUPOBAHUS, a TAKKE
BBITMIOJHEHHsI 00Yy4alOIUMUCA MHIWBUIYabHBIX 33JaHUM, MPOEKTOB, UCCIIEOBAHUMN.
Pesynbrarel 00y4eHUsT OMPEnemnsitoT, 4TO 0OyJaronIuecs: JOJKHBI 3HATh, IOHUMATh H
JIEMOHCTPUPOBATH 110 3aABEPILICHUN U3YyUYECHUS TUCLHUTLINHBI.

st popMupoBaHuUs, KOHTPOJS W OIICHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOM
JUACLUIUIAHBI KCMOJIB3YETCSI CUCTEMAa OLIEHOYHBIX MEPOINPUSITUNA, MPEICTABISIONIAS
co00l KOMILIEKC y4eOHbIX MEPONPHUSITHI, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ yduetom DPI'OC COO (mpeameTHble pe3yibTaThl IO
mucuurnie) u @I'oC CII0.

XHMHYECKHX 3JICMEHTOB
.. Menneneea

Ne OK Moay/ Pe3ynbTtat 06yyeHun Tunbl OLEHOYHbIX MePOoNPUATUIA
Paspen/Tema
| | OcHOBHOe copepiKaHue
1 Paspen 1. dopmynuposatb 6a3oBble
OcHoBbI NOHATUA U 3aKOHbI XMMUU
CTpoeHuA
BeliecTsa
1.1 |OK |Crpoenue CocTaBiaTh XUMHUYECKHE 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX
01 aTOMOB (hopMyIIBI COeTMHEHUH B 3JIEMEHTOB ¥ MIPUPO/Ia XUMUUYECKON CBSI3M».
XUMHNYCCKHUX COOTBETCTBUU CO CTEIEHBIO (2. 321,[[3.‘-11/1 Ha COCTaBJICHUC XUMHUYCCKUX
9JIEMEHTOB U |OKUCJICHHSI XUMHUYECKHIX (dbopMyI IBYXaTOMHBIX COEIMHEHUN
npupozna DJIEMEHTOB, UCXOI U3 (okcHuI0B, CyITb(PUIOB, TUIPHUIOB H T.IL.).
XUMHYECKOW |BaJICHTHOCTH U 3. 3ajaHus Ha UCTIOJb30BAHUE XMMUYECKOU
CBA3U QJICKTPOOTPUIATCIBHOCTH CUMBOJIMKH U Ha3BaHUU COC,Z[I/IHGHI/Iﬁ 10
HOMEHKJIaType MEXIyHapOIHOIO CO03a
TEOPETUYECKON U NPUKIIATHON XUMUHU U
TPUBUAIBHBIX Ha3BaHUM JUIsl COCTABIICHUS
XUMHAYECKHX (POPMYIT JBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB, CYJIb(HUIOB,
TUPUAOB U T.I1.) U IPYTMX HEOPTaHUUECKUX
COEIMHEHM OTAENBHBIX KJIAcCOB
1.2 | OK |[lepuonmuecku|XapakTepru3oBaTh 1. Tect «Metammnyeckue / HEeMETaJUTMUECKHUE
01 1 3aKOH U XMMHYECKHE AIEMEHThI B |CBOMCTBA, 3JIEKTPOOTPULIATEIHLHOCT U
Ta6J'II/II_[a COOTBETCTBUMH C UX CpOACTBO K 3JICKTPOHY XUMHUUCCKHUX
H.N. MOJIO)KEHUEM B 3JIEMEHTOB B COOTBETCTBHUE C UX
MenneneeBa |IEpPUOJUYECKON CUCTEME  |3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B

MIEPUOIUYECKON CHCTEME XUMUYECKHUX
anemenToB J[.M. Menaeneepay.

2. [TpakTryeckue 3aJaHusl Ha yCTAaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB
XUMHUYECKHX HIEMEHTOB U NEPUOANYECKUM
M3MEHEHUEM CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COEAMHEHUHN B COOTBETCTBUU
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Mogpaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 0byyeHusa Tunbl OLEHOYHbIX MepPoNpPUATUIA
¢ nosoxxenueM llepronnueckoit cucreme.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IJaHUs Ha XapaKTEePU3aLIUI0
XHMHYECKHX 3JIEMEHTOB: «MeTammmaeckue /
HEMETaJNIMYSCKUE CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B MIEPUOJINYECKON CUCTEME
xuMudeckux ayemenToB .. MenaeneeBay
2 Pasgen 2. XapakTtepusoBatb TUMbI KoHTponbHas pabota
Xumunuyeckue |XMMUUYECKUX peaKLuit «CTpoeHue BelecTBa U XMmnu4eckue
peakuuu peakumun»
2.1 | OK Tuner CocraBnsiTh peakiuu 1. 3agaun Ha cocTaBiIeHUE YPaBHEHUI
01 XUMUYECKUX |COCIMHEHMs], PA3JIOKCHUS, |peaKIuii:
peakiui oOMeHa, 3aMelICHHS, — COCJIMHEHMS, 3aMELIEHUs, Pa3JI0KEeHMUS,
OKHUCIIUTEILHO- o0OMeHa;
BOCCTaHOBUTEIIb — OKHUCIIUTEILHO - BOCCTAHOBUTEILHBIX
HBIE PEaKIUn peaKIuii C CTIOJIL30BAaHUEM METO/1a
AIEKTPOHHOTO OaiaHca.
2. 3a1auu Ha pacyeT MaccChl BEIIECTBA WU
00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECCTBA,
Macce Wi 00BbEMY OJTHOTO U3 yYaCTBYIOIIUX
B PEAKIIMH BEIICCTB; PACUETHI MACChI
(06béma, KoMYecTBa BEIIECTBA) MPOILYKTOB
peaKIy, €CIIM OJTHO U3 BEIIECTB UMEET
puMecu
2.2 OnexrponauTtud |CoCTaBISTh YpaBHEHHUS 1. 3ananus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
eckast XUMHUYECKUX PEaKITUN WOHHBIX PEAKIUHA ¢ y9aCTHEM KHUCJIIOT,
JUCCOLMAIS |MOHHOTO 0OMEHa C OCHOBAaHMH U COJIEH, yCTaHOBIICHUE
Y MOHHBIN y4acTHEM HEOPTaHUYECKUX |M3MEHEHUS KUCIOTHOCTH CPEIIbI
oOMeH BELIECTB 2. JTJaboparopHas paboTa "TUIBl XUMUYECKHX
peakuuid"
3 Paspen 3. UccnepoBatb ctpoeHne ' |KoHTponbHaA pabora
CTpoeHMe n |cBOICTBA HEOPTraH. «CBOICTBA HEOPraHUYECKUX BELLECTB»
CBOMCTBA BeLLecTB

HeopraH.seLu-
B
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Mogpaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 0byyeHusa Tunbl OLEHOYHbIX MepPoNpPUATUIA
3.1 |OK |Knaccudukan |Knaccudpumupo- 1. Tect «HomeHKaTypa u Ha3BaHUE
01 usiu BaTh HEOPraHUYECKUE HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
HOMEHKJIATypa |BEUIECTBa B COOTBETCTBHH C |XUMUYECKOU (DOPMYITBI MIIH COCTABIICHUE
U CTPOCHHE UX CTPOCHHEM XUMHUYECKON (GOpMYJIIbI UCXO/I U3 HA3BaHUS
HeopraHuyec- BEIIECTBA 110 MEXKTYHAPOHOHN HIIN
KHX BEIIECTB TPUBUAIBHON HOMEHKJIIATYpe».
2. 3agauu Ha pacyeT MaccoBOM 10M (MaccChl)
XUMHUYECKOTO AJIeMEHTA (COSTUHEHHUSI ) B
MoOJIeKyJie (CMech).
3. IlpakTrueckue 3a7aHusl 1O
KJaccu(uKalu, HOMEHKIAType U
XUMHUYECKUM (hopMyriaM HeOpraHM4eCKHX
BEIIECTB PA3IUYHBIX KIIACCOB.
4. ITpakTrueckue 3aJaHus Ha ONPEACIICHUE
XUMHYECKON aKTUBHOCTH BEIICCTB B
3aBHCHMOCTH BUIa XUMHUECKOH CBSI3U U THIMA
KPUCTAIUIMYECKOM PELIETKH
3.2 | OK ®dusuko- VYcranaBnuBaTh 1. Tect «OCOOCHHOCTH XMMUYCCKHUX CBOHCTB
01 XUMUYECKHE  |3aBHCHUMOCTH (PU3HUKO- OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
CBOMCTBA XUMUYECKUX CBOMCTB TUAPOKCHUJIOB U COJIEH».
HEOpPraHWYeC |HEOPraHWYECKUX BEUIECTB |2. 3aJaHus Ha COCTABJIECHUE YPAaBHEHUM
KHUX BEIIECTB |OT CTPOCHUS aTOMOB U XUMHYECKHUX PEAKIIHA C y4aCTHEM MPOCTHIX U
MOJIEKYII, a TAaKXKe THIIa CJIOKHBIX HEOPTaHUYECKHUX BEUIECTB:
KPUCTAINTUIECKON PEIIETKU |OKCHIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX
KHCIIOT, OCHOBaHUH 1 aM(POTEPHBIX
TUIPOKCHI0B, HEOPTAaHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX CBOHCTBA U CIIOCOOBI
MOJIy4EHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYECKHe 3a1aHNs Ha CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEIECTB
3.3 | OK Unentuduxan |UccnenoBath 1. IIpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHUSI 110
01 ust KaueCTBEHHBIC PEAKITUI COCTaBJICHUIO XUMHUYECKUX PEAKIIUN C
HEOpPraHWYEeCK |HEOPTraHMUYECKUX BEIIECTB |y4acTHEM HEOPraHMYECKUX BEIIECTB,
WX BEIECTB UCIOJIb3YEMBIX ISl UX UICHTH(PUKAIUH.
2.JIaboparopnas padota: “UneHTrduKams
HEOPraHUYECKHX BEIIeCTB”
4 Paspen 4. UccnepoBatb ctpoeHne u | KoHTposbHas pabota
CTpoeHMe U  |CBOMCTBA OPraHUYECKMUX «CTpoeHue n CBOCTBA OPraHUYECKuUX
CBOMCTBA BeLlecTs BeLLecTs»
OpraHu4YecKkunx
BeLLecTB
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Mogpaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 0byyeHusa Tunbl OLEHOYHbIX MepPoNpPUATUIA
4.1 | OK Knaccudukan |Kmaccudunuponarsb 1. 3aganust Ha coCcTaBICHUE Ha3BaHUN
01 usl, CTPOCHHE U |OpraHNYecKHe BEeIECTBA B |OpraHUYeCKUX COeIMHEHUN M0 TPUBHAILHOM
HOMEHKJIaTypa |COOTBETCTBUH C UX WJTU MEXIYHAPOJIHON CUCTEMATUYECKON
OpPraHUYECKUX |CTPOCHUEM HOMEHKJIAType.
BEILIECTB 2. 3agaHus Ha COCTABJICHUE TOJHBIX U
COKpAIIECHHBIX CTPYKTYPHBIX GOPMYIT
OpraHUYECKUX BELIECTB OTAEIbHBIX KIaCCOB.
3. 3amauu Ha ONpeaeIeHUE MPOCTEeUIIeH
(hOpMyITbI OPraHUYECKOM MOJICKYITBI, HCX OIS
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK CaolicTBa VYcranaBnuBaTh 1. 3amanus Ha cocTaBIeHUE YPaBHEHUH
01 OpPTaHHYECKUX |3aBUCHUMOCTH (PU3HKO- XUMHUYECKUX PEaKLU ¢ yyacTUeM
COCIMHEHUN  |XMMHYECKHX CBOMICTB OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH HX
OpraHUYEeCKUX BEUIECTB OT |COCTaBa U CTPOCHHUS.
CTPOEHUS MOJIEKYJI 2. 3a1aHus Ha COCTABJICHUE YPaBHEHUHN
XUMHYECKHUX PEAKIIHiA, WILTIOCTPUPYIOIIHX
XMMHUYECKHE CBOICTBA C yUeTOM MEXaHU3MOB
MPOTEKAHUS JJAHHBIX PEaKluil U
TEeHETUYECKOM CBSI3U OPraHUYECKUX BEILIECTB
Pa3HBIX KJIACCOB.
3. PacueTHble 3a1auu IO ypaBHEHUSIM
peaKkluii C yyacCTUEM OPraHUYECKUX BELIECTB.
4. JTaboparopnas padota “IIpeBpamieHus
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuu"
4.3 | OK Nnentudukan |MccnemoBath 1.IIpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS 10
01 usi KaueCTBEHHbBIC PEAKIIKU COCTABJICHUIO XUMUYECKUX PEAKIUHN C
OpPraHUYECKUX |OPTraHUYECKUX COCTUHEHHUH |ydacTHeM OPraHUYECKUX BEIECTB, B T.U.
BEILECTB, UX  |OTJEIbHBIX KJIACCOB UCIIOJIb3YEMBIX /ISl UX UIACHTH(PUKAIIUU B
3Ha4YeHHE U OBITY U IPOMBIIIIIEHHOCTH.
IPUMEHEHHE B 2.JIaGopatopHas paborta: “Unentudukanus
OBITOBOM U OPraHMYeCKUX COCTMHEHUHN OTAECIbHBIX
MIPOU3BOJACTBE KJIacCcoOB”
HHOU
JeATEIbHOCTH
YyelioBeKa
5 Pa3nen S. XapakTepu3oBaTh
KuneTrnyecku |BJIMsIHHE PA3THYHBIX
en (axTOopoB HA paBHOBecHe
TEPMOJAMHAMH (M CKOPOCTh XUMHYECKUX
yecKue peakuuii
3aKOHOMEPHO
CTH
NMPOTEeKAHUS
XHMHYECKHX
peakuui
5 |OK CxopocTh XapakTepu3oBaTh BIMsiHUE |[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE
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Mogpaynb/

Ne OK Pasaen/Tema Pe3ynbTtat 0byyeHusa Tunbl OLEHOYHbIX MepPoNpPUATUIA
01 XUMUYECKUX  |KOHUEHTpaIuu 3a/laHus Ha aHanu3 (PaKTOPOB, BIHSIONIMX Ha
peaKIuii. pearupyromux BeMeCTB 1 |U3MEHEHNE CKOPOCTH XUMUYECKON PEAKIIUH.
XuMHueckoe |TemMmneparypsl Ha CKOpocTh |IIpakTukO-OpUeHTUpPOBAaHHBIE 3aJaHUS Ha
paBHOBECHE  |XUMHYECKHX PEAKIUN npuMmeHenue npuniuna Jle-Ilarense aist
XapakTepu30BaTh BIUSHUE |HAXOXKICHUS HAPABICHHS CMEIIICHUS
W3MEHEHUS KOHIICHTPAIlUU |PaBHOBECHUS XUMUYECKON PEaKIIUU U aHAJIN3
BEIIECTB, PEAKIIUU CPEIbl U |(PAKTOPOB, BIUSIOMINX HA CMEIICHUE
TEMITepaTyphl Ha CMEIICHUE |XUMUYECKOTO PAaBHOBECHUS
XUMHUYECKOTO PaBHOBECHUS
6 HccenoBaTh HCTHHHBIE
Pa3nen 6.
PacTBOPHI € 3aJaHHBIMH
PacTBOopbI
XapaKTepUCTUKAMU
6.1 | OK [TousTHe 0 Paznuuate ncTUHHEBIS 1. 3amaun Ha TPUTOTOBJICHUE PACTBOPOB.
01 pacTBopax pacTBOpbI 2. IIpakTUKO-OpUEHTUPOBAHHBIE pACUETHBIC
3a/IaHMs Ha TUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIC B OBITOBOM U
MIPOM3BOJICTBEHHOM JCATEIHHOCTH YEJIOBEKa
6.2 | OK UccnenoBanue |MccnenoBats hu3uko- Jlaboparopnas pabota
01 CBOICTB XHUMHYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpoB”
pacTBOpOB HMCTUHHBIX pacTBOPOB
Il | IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COePKaHue (cogepKaHue PUKJIAHOTO MOIYJIs1)
7 Pa3znea 7. OuenuBarp 3ammTa Keiica (¢ yuerom Oyayueit
XumMus B MOCJIeACTBUA OBITOBOM (NMPO(ecCHOHATILHOM IesITeJIbHOCTH)
OBITY U U MIPOU3BOCTBEHHOM
NMPOM3BO/ICTBE |1eSITEJILHOCTH
HHOH YyeJjI0BeKa ¢ MO3HIIUI
NeATEJHLHOCTH [3KO0JOrHIeCKO
yeJIoBeKa 0€30MacCHOCTH
OK  |Xumus B ObiTy |OneHuBath nocienctsus |Keiic (¢ yuerom Oynymieit npodeccruoHanbHOM
01 u OBITOBOM U NESTETLHOCTH)

MIPOU3BOJICTBE
HHOH
JCATCIIBHOCTHU
yeJIoBeKa

MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa
C MO3UIIMH
9KOJIOTHYECKOMH
0e30IMacHOCTH

Bo3MOXHBIE TEMBI KEHCOB:

1. [Toreruienne KIuMaTa U BEICBOOOXKIECHHUE
ra3oBbIX THPATOB CO JHA OKeaHa.

2. byayiuue matepuansl sl aBUa-, MallluHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepualibl 111 COTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX
IpenaparoB
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5. JUCT JONOJJHEHUHN U N3BMEHEHUM

Ne
n/n

JlaTa
BHECEHHUA
u3MeHeHus /
JOMOJTHEHH ST

OcHoBanue

Conep:kanue u3sMeHeHUsI
/

JAOIMOJTHECHUSA

JIuua, noaTBep:KIa0mue
H3MEHEeHHe / JOMOJTHEeHne

[Ipencenarens
TIK
(Pamunus,
uHUYUanLl,
noonucy)

3aM. qupeKkTopa
1o y4eOHO
pabore
(Damunus,
uHuyuavl,
noOnucyh)
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