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PabGouass mporpamma y4yeOHON IUCHUIUIMHBI «XUMHUS» pa3paboTaHa B
COOTBETCTBUM ¢ DefepalibHbIM IOCY/1apCTBEHHBIM 00pa30BaTEIbHbIM CTAHAAPTOM
cpeaHero mpodeccuoHalbHOTO 00pa3oBanus 1o crenuanbHocT  09.02.07
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@denepadbHbIM  TOCYJAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM  CPEIHETrO
oOmero oOpa3oBanus, yTBepxaeHHoro [Ipukazom MunuctepcTBOM 00pa3zoBaHus
u Hayku Poccum ot 17.05.2012 1. Ne 413 (pen. Ilpukazom MuHuctepcTBa
oOpazoBanus u Hayku Poccun ot 12.08.2022 1. Ne 732), npumepHO#l mporpammoit
o011e00pa3oBaTeabHON YUYeOHON AUCHUIUIMHBI « XUMUS» IS TPo(ecCrnoHaTbHBIX
00pa3oBaTeNbHbIX OpraHH3aluu, PEKOMEHAOBAaHHOM denepanbHbIM
rocyJapCTBEHHbIM OO IKETHBIM 00pa3oBaTeIbHbIM YUpEKICHUEM
JOTOJHUTENBHOrO Tpo(eccHoHanbHOro 00pa3oBaHusi «HHCTUTYT pa3BUTHSA
npodeccuonansHoro obpazoBanus» oT 30 HosOps 2022 1. mporokon Ne 14 wu
PekoMeHpanusiMu 0 OpraHu3aluy MOJyYEHUs] CPEeHEro ooIero oopa3oBaHus B
npeaenax OCBOCHHsI 00pa30oBaTeNIbHBIX MPOTpaMM CpPEIHEro Mpo¢ecCUOHAIBLHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOro oOuiero oOpazoBaHus (mucbMo JlemapTameHTa
roCy/1apCTBEHHOM MOJINTUKU B cepe cpeaHero npodhecCuOHaIbHOro 00pa3oBaHus
u npodeccruonansHoro oOydeHuss MuHucTepcTBa mpocBemenuss Poccun ot
01.03.2023 r. Ne 05-592).
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1. TACIIOPT ITPOT'PAMMBI YYEFHOM JJUCIUILIUHBI

«XHUMMUSD»
1.1. ObacTh NPpUMEHEHUS MPOTPAMMBI

[Iporpamma y4eOHOM AUCHMIUIUHBI SBISETCA YACTHIO MPOTPAMMBbI TOJITOTOBKU
criennancToB cpeaHero 3seHa B cootseTcTBur ¢ PI'OC CIIO no criennaibHOCTH
09.02.07 NudopmarimoHHbIE CUCTEMBI U MMPOTPAMMHUPOBAHUE - Pa3pabOTUUK BEO- U
MYJIbTUMEIUNHBIX TPUI0KEHUN

1.2 MecT0 AUCHUIUIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIEeNHMATUCTOB CPeIHEro 3BeHa

OO6mieobpazoBaTenbHas AUCHUIIINHA « XUMUS» U3ydaeTcsl Ha 0a30BOM ypOBHE
B 00111€00pa30BaTENIbHOM IUKJIE Y4€OHOTO IUIAHA OCHOBHOM NMpo¢ecCHOHANbHOU
obpazoBarenpbHON mporpammbl  crienranbHOCTH: 09.02.07 WMHbOpManuoHHbBIC
CUCTeMbl W MPOrpaMMUPOBAHHME - Pa3padOTUUK BeO- U MYJIbTUMEIAUITHBIX
IIPUIIOKECHU .

TpyaoeMKOCTh TUCHUIUIMHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBIsIET 68
JacoB, M3 KOTOpPHIX 64 wyaca - 0a3oBbIM MOnayib (6 pa3menoB) U 6 YacoB -
NpUKIaIHOW Moaydb (1 paszgen), BKIOYAIOMIUA MPaAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHNe KOHKPETHOU MPOGECCUU WK CTICIIHATIBHOCTH.

1.3. Hesn 1 321244 JUCUUILIMHBI — TPeOOBAHMSA K pe3yJbTaTaM O0CBOCHUSA
AUCHMILINHBI:

1.3.1. Ileau u 3a1a4u M CHHUILIMHBI

DopMHUPOBAHUE Y CTYJICHTOB MPEICTABICHUS O XUMHYECKOW COCTABJISIFOLIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA KaK OCHOBbI MPUHATHUS PEIICHUN B
KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyallMsX, OTBETCTBEHHOTO IIOBEJACHUS B
MIPUPOTHOM CpeJie.

3agauy JUCHUILIMHBI:

1) cdopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAKOUIEH Cpelie, UETOCTHOW HAyYHON KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHHUS  COCTaBIATH  (HOPMYyJBl  HEOPTraHUYECKUX U
OpPTraHUYECKUX BEIIECTB, YPABHEHUS! XUMHUECKUX PEAKIUN, OOBSCHATH UX CMBICI,
UHTEPIPETUPOBATH PE3YJIbTATHI XUMUUYECKHUX IKCIIEPUMEHTOB,

3) cdhopMHupOBaTh HAaBBIKM TMPOBEIACHUS MPOCTCUINX XUMHYECKUX
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HKCIIEPUMEHTAJIbHBIX HCCIEJOBAHUNA C COOJIOJCHHEM TMpaBuUi OE30MacHOTO
oOparlieHus C BeIIeCTBaMU U JIabopaTOPHBIM 000pYI0BaHUEM;

4) pa3BUTh YMEHHUA MCIOJb30BaTh HH()OPMALMIO XUMUYECKOIO XapaKkTepa 13
Pa3IMYHBIX UICTOYHUKOB;

5) chopmupoBaTh  yMEHHS  IPOTHO3UPOBATH  TOCIEACTBUS  CBOEHU
NESATEIPHOCTH U XUMUYECKUX NPHUPOAHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) copMupoBaTH MOHUMAHNE 3HAYMMOCTH JOCTIKEHUH XUMUYECKON HAYKH

Y TEXHOJIOTUH JJIS pa3BUTHS COIMMAIIBHON M TIPOM3BOJICTBEHHOM cep.



1.3.2. Ilnanupyembie pe3yibTaThl 0CBOCHHS 0011€00pa30oBaTeIbHOM IMcHUIIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO 1 Ha

JICICTBUSIMU

MP 01 a) 6a30BbI€ TOTUUECKHE IEHCTBUS:
- CaMOCTOSITENIbHO  (OPMYJIHpPOBAaTH U
po0JIeMy, paccCMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECCTBEHHBIM NMPHU3HAK WJIA OCHOBAHUS JUJIS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;
- ONpeAeNATh IENU JEATSIBHOCTH, 3aJlaBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS B paCCMATPUBAEMBIX
SIBJICHUSIX;
- BHOCHTBH KOPPEKTHBHI B JICATEIIHHOCTh, OIICHUBATh COOTBETCTBHE

AKTYyaJIM3UPOBATH

pe3yNnbTaToB  IIEJsIM,  OLEHHMBAaTh  PUCKH  IOCJIEICTBUI
JeATEIbHOCTH;

- pa3BHBaTh KPEaTHMBHOE MBIIUICHUE NPU PEHICHUH >KU3HEHHBIX
npoOiem

JIP 07 6) 6a30BBIC UCCIIEIOBATEILCKHUE ICHCTBUS:

ocaoe ®I'OC COO

Koa n
HAaMMEHOBaHUe
F O —— I[lnanupyemMsble pe3yabTaThl 0CBOEHUS TUCIUIIIHHBI
KOMITeTEeHIIH I

Oo1mue JAucuuniuHapHbie
OK 01. JIP 05 B yactu Tpy10BOTO BOCIIUTAHUS: [IP6 2 Bmamerh CHUCTEMOW XHUMHUYECKHUX 3HAHHUM, KOTOpas
BhiGupats - TOTOBHOCTb K TpYyHdy, OCO3HaHHME LIEHHOCTH MAacTE€pPCTBa, | BKJIFOYACT: OCHOBOIIOJATAIOIINE IOHATHS (XUMHYCCKHIA
10cOBLL TpyAoiooue; ) JJIEMEHT, aTOM, JJICKTpOHHas o0oyiouka aToma, s-, p-, d-
permerns sagas | TOTOBHOCTE K AKTMBHOH J€ATENBHOCTH TEXHOJIOIMYECKOM M | DJIIEKTPOHHbIE  OpOMTaNd  aTOMOB, HOH, MOJEKYJa,
IpofdeccHoHAD COIIMAIBHOW  HAINPAaBJIEHHOCTH, CIOCOOHOCTh HHHUIMUPOBATh, | BAJIEHTHOCTD, 3IEKTPOOTPHUIIATEIIHHOCTbD, CTCTICHB
O IJIAHUPOBATh u CaMOCTOSTEIIBHO BBINIOJIHSATH TaKylo | OKHCJICHUS, XUMHUYECKas CBA3b, MOJIb, MOJISpHas Macca,
ATENBHOCTH JESTEIILHOCTb; MOJISIPHBI O00BEM, YTJIEPOJIHBIN CKEJET, (1)YHKIII/IOHaJII)HaiI
I ——— UHTEpeC K  pamuyHeiM  chepam  mpodecCHOHANBHOM | IPYINA, pajuKal, W30MEpHUs, M30MEPHI, TOMOJOTHYECKUN
T — JIeATEeITLHOCTH, psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHCJIOPO/I- u
KOHTCKCTAM OBnajgeHue yHUBEPCAILHBIME yUYeOHBIMU II03HABATENLHBIME | A30TCOJEPKALINE COEIUHEHHs, OMOJOIMYECKH AaKTHBHBIC

BelecTBa (yIrJIeBOIbI, KUPHI, OCIKN), MOHOMED, TOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHUS,
KPUCTAJUTMYECKAsT PEelIeTKa, THIbl XUMHYECKUX PEaKIun
(OKHCTUTENbHO-BOCCTAHOBHUTEIBHEIE, 9K30-U
SHJOTEPMUYECKHE, PEAKIIMd MOHHOTrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JUCCOITHAITNS, OKHCIIMTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOM peaklui, XUMHUYECKOE PaBHOBECHE), TEOPUHU
Y 3aKOHBI (TEOPHUSI XUMHUYECKOTO CTPOCHHS OPTaHHMYECKUX
BemiectB A.M. bytiepoBa, TeopHus 3IEKTPOIUTUYECKOU
nuccounanuu, nepuogudeckuit 3axkon .M. Menneneena,
3aK0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOIOTHIECKUE CBEACHUS

0 CBOilcTBax, cocTaBe, TMOJIY4YeHUH U 0O€30MacCHOM
WCIOJIb30BAHUM  BAKHEHIIMX  HEOPraHWYECKHX U
OpPraHMYeCKHUX BEMIECTB B OBITY M  MPAKTUYECKOU
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- BJIAJICTh HABBIKAMHU yYeOHO-HMCCIICIOBATCIIbCKOW M TPOCKTHOM
JESATEIbHOCTH, HaBBIKAMU pa3pelieHHs MpooieMm;

- BBIABJIATH NMPUIMHHO-CIICJICTBCHHBIC CBSI3M U aKTYaJIU3UPOBAThH
321[[3,‘-1}/, BbIIBUT'AThb FI/IHOTCSY cc peH_IeHI/ISI, HaXOIUTb aprMeHTBI
JUIS JI0Ka3aTelIbCTBA CBOMX YTBEPIXKICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATh IOJIYYCHHBIE B  XOJE
pe3y.]'IBTaTbI, KpI/ITI/I‘ICCKI/I OILICHUBAThHb nux
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;

- YMETh MEPCHOCHUTD 3HAHUS B MTO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- yMEThb MHTETPUPOBATh 3HAHWS M3 pPasHBIX MPEAMETHBIX
obnacreii;

BBIJIBUTaTh HOBBIC UJCH, ITPeIIaraTh OPUTHHAILHBIC MTOIX0/IbI U
peHICHI/IH; CHOCO6HOCTI> HUX UCITIOJIB30BAHUS B HO3HaBaT€J'II)HOI>'I nu
COLIMAJILHOM MTPAKTUKE

peuieHuss  3a1adu
JOCTOBEPHOCTb,

JeSATEIbHOCTH YEJIOBEKA,

- YMETb BBISBISAITh XapaKTEpHbIE NPU3HAKU U U
B3alMOCBS3b U3Y4YEHHBIX MOHATHH, MIPUMEHSATD
COOTBETCTBYIOIIME IMOHATHS IPU ONUCAHUU CTPOEHUSA U
CBOMCTB B3aUMOCBSI3b H3YUYCHHBIX IOHATHI, NPUMEHATH
COOTBETCTBYIOIIME IMOHATHS IIPU ONUCAHUU CTPOEHUSA U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB M UX
NPEBPAILCHNUI; BBISBIATH  B3aUMOCBS3b  XMMHYECKUX
3HAHUW C TMOHATHSAMM M INPEACTABICHUSAMU JPYTHUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

[IP6 3 ymeTh UCIOJNIB30BAaTh HAWUMEHOBAHMS XMMHYECKUX
COEIMHEHUI MEXIYHAapOJIHOIO COK3a TEOPETUYECKON M
IPUKIIAJHON XMMUU U TPUBUAIbHBIE HA3BAHUS BaXKHEHUIINX
BEIIECTB  (STWJIEH, AaleTWIeH, TIUUEepuH, (eHo,
(dbopmanbaerua, yKCycHast KUCIIOTa, TIIMIWH, YTapHbIH Ta3,
YIJIEKUCIIBIA Ta3, aMMUaK, raiieHas U3BEeCTb, HerauieHas
U3BECTh, MMUTHEBASI COAA U JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX U OPraHMYECKHX BELIECTB, YpPaBHEHUS
XUMHYECKMX  PEaKIUi,  OOBACHATH  HUX  CMBICI;
NOJATBEPXKJATh  XapaKTEpHbIE XMUMHYECKHE  CBOWCTBA
BELIECTB  COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTaMU U
3aMMCAMH YPaBHEHUH XUMUUYECKUX PEaKLINN;

- YMeThb YCTaHaBIMBaTh MPUHANIEKHOCTh H3YyUEHHBIX
HEOPraHWYECKUX M OpPraHM4ecKuX  BEIIECTB K
ONpEACIEHHBIM KJlaccaM M IpynnaMm  COEIMHEHHH,
XapaKTEpPU30BaThb HUX COCTAB M BaXHEWIIWE CBOWCTBA;
ONpeAeNATh BHJBI XUMHUYECKMX CBs3ed (KOBaJIeHTHaf,
HOHHas, MeTaJIIINYecKas, BOJOPOJIHAs), THUIIBI
KPUCTAINIMYECKUX PEIIETOK BEIIeCTB; KJIacCU(UIUPOBATH
XMMHUYECKHUE PEAKIINH;

- copMHpOBaTh  MPEJACTABICHUSI: O XHUMHYECKOM
COCTaBJISIOLIEHN €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU
XUMHUH B MO3HAHUU SIBJICHUN MPUPOIBI, B (OPMUPOBAHUI
MBILIUICHUS! U KYJbTYpbl JTUYHOCTH, €€ (YHKIIMOHAIHHON
I'PaMOTHOCTH, HEOOXOIUMOMN Uil pelIeHHs] MPaKTHYSCKUX
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3ala4 U SKOJIOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpelie;

[IP6 4 yMeTp NPOBOAUTH pPaCYEThl IO XUMHUYECKUM
dbopMynaM ¥ ypaBHCHHSM XUMHUYECKHX PEaKIUd C
UCIOJIb30BaHUEM buznueckux BEJIMYUH,
XapaKTEPHU3YIOIIMX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:

Macchl, oObeMa  (HOpMaJbHBICE  YCJIOBHS)  Ta30B,
KOJMYECTBA  BEIIECTBA;  KCIOJIh30BATh  CHUCTEMHBIC
XMMHAYECKHE 3HAHHUS JUISl  T[PUHATUS  pEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBSI3aHHBIX C

BCHICCTBAMU 1 UX ITPUMCHCHHUECM

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
cpeacTBa
MOKCKA, aHATTN3a
"
MHTEpIpPETALNH
uHbopMallUl U
MH(POPMAIMOHH
bl€ TEXHOJIOTUU
TSt
BBITOJIHEHUS
3aja4
npodeccroHab
HOM
NeSITeTbHOCTH

B o6sacTv IeHHOCTH HAYYHOTO TO3HAHUS:

JIP 04 cpopmupoBaHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKU H
OOIICCTBEHHON MPAKTUKH, OCHOBAHHOTO HA JUAIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM ~ MHpPE; COBEPIICHCTBOBAHWE  SI3BIKOBOM U
YUTATEIbCKON KYIbTYPBl KaK CPEACTBA B3aMMOJICHCTBUS MEXKIY
JIOJPMU W TIO3HAHHSI MHUPA; OCO3HAHWE IICHHOCTH HAyJHOM
NEeSITeTbHOCTH ~ TOTOBHOCTh ~ OCYIIECTBJISITH ~ MPOEKTHYI U
HCCIICIOBATEILCKYIO JCSITEIbHOCTh HHIUBUAYATHHO U B TPYIIIE

OBnajsieHNe  YHUBEPCAJIbHBIMU  Y4YEOHBIMH  I103HABATEIbHBIMU
JEACTBUSMU:

MP 04 B) pabora ¢ uapopmarmeii:

- BJlaJeTh  HaBbIKAMU  MOJy4YeHUs  UHPOpMauu U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBIISTh TTOUCK, aHaus, CUCTEMAaTH3alNI0 u

UHTEpOpeTaluio HHPOpPMALUKM  PA3TUYHBIX BHJIAOB M (opm
MIpECTaBICHUS

- cO3J1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ yueToM HazHAUCHUS
uHbOpMallUM U LEJIEBOM ayaUTOPHUH, BHIOMpAs ONTHMAJIbHYIO
(dbopMy npeacTaBIeHUS U BU3yallU3alllu;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpopMaIuy, ee COOTBETCTBUE
MOpaIbHO-3TUYECKUM HOpMaM

JICTUTUMHOCTD
IMpaBOBbBIM u

I[IP6 3 ymMeTp mIaHUPOBATH M BBHIMNOJIHATH XUMHYECKHH
SKCIIEPUMEHT (IIPEBpALIEHHs] OPraHUYECKUX BELIECTB IIPY
HarpeBaHuy, MOJIYYEHUE dTUICHA U U3YUYEHHE €0 CBOMCTB,
KaueCTBEHHbIE PEaKIMU Ha aJbJACTUIbl, Kpaxmall, YKCYCHYIO
KUCIJIOTY; JeHaTypauus OelKOB NpU HarpeBaHUH, LIBETHBIE
peakuuu 0eIKOB; IIPOBOJIMTH
peakuMd HOHHOTO OOMEHa, OIpeNeNiTh Cpely BOJHBIX
pacTBOpPOB, KAUECTBEHHbIE PEAKIMK Ha Cylb(aT-, KapOOHaT-
U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHMS; pEIlaTh
OKCIEPUMEHTANIbHBIE 3a7aur 1Mo Temam "Mertamibl" ¢
"Hemerannbl") B COOTBETCTBUM C MpaBWJIAMH TEXHUKH
0e30macHOCTH  TpU  OOpalleHMH C  BEIIeCTBAMH U
71a00paTOpPHBIM 000PYIOBAHUEM; MIPEJCTABIATH PE3YIIbTATH]
XMMHYECKOTI0 3KCIEepUMEHTa B (hOpMe 3allucu ypaBHEHHH
COOTBETCTBYIOIUX PeaKIHidi U (HOpMyTUpOBaTh BBHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTaTOB;

I1P6 6 ymeTh aHaNM3UPOBATH XUMUYECKYIO0 MH(POPMAILIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOUYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- [IP6 4 Bmamerb OCHOBHBIMH METOJaMH HAyYHOTO
MO3HAHHUS BEIECTB M XMMUYECKUX SBJICHUN (HaOIIOeHNUE,
W3MEpEeHue, OKCIEPUMEHT, MOJICIHPOBAHUE); YMETh
MPOBOJIUTH pacyeTbl IO XUMUYECKUM QopMylaM H
YPaBHEHUSAM XHMHMUYECKMX PpEaKIMH C HCIOIb30BaHUEM
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- ACTIIOJIB30BATh CPEACTBa HHPOPMAIIMOHHBIX
KOMMYHHUKAI[IOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX,KOMMYHUKATHBHBIX U OPraHU3AIIMOHHBIX 33]1a4 C
coOroIcHHEeM TpeOOBaHMIA SPTOHOMHKH, TEXHUKH 0€30MaCHOCTH,
THTHUEHBI, PECypCcoCcOepeKeHNs, IPABOBBIX U ATUYECKUX HOPM,
HOPM MH(OPMAITIOHHOMN

0e30IMacHOCTH;

- BIIaJIETh HABBIKAMHU PACIIO3HABAHUS U 3aLIUTHI HH(POPMAIINH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JTMYHOCTH;

(u3MUecKUX BEIMYMH, XapaKTepU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa HOPMAaJbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTyallusX, CBSI3aHHBIX C
BEILIECTBAMH U UX MPUMEHEHUEM

OK 04.

Db dexTuBHO
B3aUMOJENCTBO
BaTh M paboOTaTh

- TOTOBHOCTb K
CaMOOIIPEICIICHUIO;
MP 03 OsnaseHue HaBbIKaMU Yy4eOHO-UCCIIEOBATEIbCKOM,
IIPOEKTHOM M COIMAIHOM JIeATEIbHOCTH;

OgaeHne YHUBEPCATHHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
JIP 07 6) coBMecTHas A€SATCIBHOCTD:

- MOHMMATh M WCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOH U

CaMOpPAa3BUTHIO, CaMOCTOATCIIbHOCTH u

[IP6 3 ymeTb IUIaHUPOBATH M BBIIOJIHATH XMUMHUYECKUUN
SKCHEPUMEHT (MpEeBpaIleHUs] OpraHMYeCKUX BELIECTB IpU
HarpeBaHuy, NIOJIy4YeHUE ITUIICHA U U3YUYEHUE €ro CBONCTB,

WHIUBUAYATBHON PaOOTHI; Ka4eCTBEHHBIC  PEaKIUU Ha  ajJbJCrHJIbl, Kpaxmall,
B KOJUICKTUBC M | . ppyppMaTh HENIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATh | YKCYCHYIO — KHCIOTY;  JIeHaTrypaumus  OCJIKOB  IpH
KOMaHAC U KOOPIMHHPOBATh JIEHCTBUA IO €€ JOCTUKEHMIO: COCTABJIATH | HATPEBAHHWH, IIBETHBIE pPEAKIHU OENKOB; IPOBOAHUTH
IUIaH  JIEHCTBHM, paclHpelelsTb pOdM C Y4eTOM MHEHHH | peaKlMd HOHHOIO OOMEHa, ONIpENeNATh Cpely BOIHBIX
Y4aCTHUKOB 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI; pacTBOpPOB, KAauyeCTBEHHbIE peakluu Ha  Ccyibdar-,
- KOOPJIMHUPOBATh U BBIMOJHATE PabOTy B YCIOBHSX PEAbHOTO, | KApOOHAT- M XJIOPH/-aHHOHBI, HA KATHOH aMMOHHS;
BHPTYaJIHHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI, I[IP6 5 pemaTh SKCIEpUMEHTaJIbHBIC 3aJa4dl MO TEMaM
OCYIIECTBIIATh IMO3UTHUBHOE CTparermdeckoe moseaeHue B | "Meramisl" u "HemeTamisl" B COOTBETCTBHH C IpaBHIaMU
Pa3IUYHBIX CUTYAlUAX, MPOSABJIATH TBOPYECTBO M BOOOpAKEHHE, | TEXHUKU OE30MACHOCTU IPU OOpAIIEHUH C BEHIECTBAMU U
OBITh MTHUIIMATUBHBIM 1abopaTOPHBIM 000pyI0BaHUEM; MIPEICTABISITh
OsglajieHre YHUBEPCATBHBIME PETYIIATHBHBIMU JICHCTBUSAMHK: | PE3yJIbTaThl XUMUUYECKOTO JKCIIEpUMEHTa B (popme 3amucu
MP 02 r) npunsatue ceds U ApyTUx JIIoIeH: yYpaBHEHUH COOTBETCTBYIOLIUX peakuuidl U GopMyInpoOBaTh
- IPUHUMAaTh MOTHUBBI M apTyMEHTHI APYTUX JIIOJEH NIPU aHAIIN3E BBIBO/IbI Ha OCHOBC 3THX PC3YJIbTATOB
PE3yJIBTATOB JICATECIHLHOCTH;
- TIPU3HABATh CBOE MPABO U MPABO APYTUX JIOJIEH HA OIIMOKH;
pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C TO3HIHMHU APYTrOTO
9eJoBeKa
OK 07. JIP 14 B o6yacTi 5KOJIOTHYECKOTO BOCTIUTAHHUS [MP6 1 chopmupoBaTh TPEACTABICHHUSI: O XUMHUYECKOU
CopeiictBoBaTh | - CPOPMUPOBAHHOCTH SKOJOTUYECKOW KyJIbTYphI, IOHUMAHHUE | COCTABJISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
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COXPAaHEHUIO BIIUSIHUSL COLMATbHO-DKOHOMUYECKHX MPOILECCOB HAa COCTOSHUE | XUMUU B MO3HAHUM SBJICHUI MPHUPOAbI, B (GOPMUPOBAHUU

OKpYyXKaromiei MPUPOJHON H COLUMAIBHOW CpeAbl, OCO3HAHHE TJO00ATHHOIO | MBIIUICHUS W KYJbTYPhl JUYHOCTH, €€ (DyHKIMOHATLHOM

Cpenpl, XapakTepa dKOJOTHUYECKUX PodIieM; IrPaMOTHOCTH, HEOOXOIUMOM AJIsl pelIeHHs] MPaKTHYECKUX

pecypcocOepex | - TUIAHMPOBAHHME W OCYIIECTBICHHUE NCHCTBUI B OKPYXKAIOMICH | 3a7]a4 M DKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K

€HHUIO, cpele Ha OCHOBE 3HAaHMS LeJNed YCTOMYMBOIO Ppa3BUTHUS | CBOEMY 3J0POBBIO M IPUPOIHOM CPENE;

MPUMEHATH YEJJOBEUYECTBA; [MP6 5 ymers coOdrofaTh mMpaBUia DKOJOTUYECKHU

3HAHUS 00 | aKTUBHOE HETPUATUE JCHCTBUI, IPUHOCIIINUX BPE OKpYKAIOIIEH | 11eIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM

W3MEHEHUU cperne; JESATEILHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbSI U

KJIIMarTa, - YMEHHME NPOTHO3UPOBATh HEOJIATOMPUSITHBIC SKOJOTHYECKHE | OKPYIKAIOIIEH MPUPOJHOM CPENbl; YYUTHIBATH ONACHOCTh

TIPUHITUIIBI MOCIICACTBHS MPEANPUHAMACMBIX JTCHCTBUM, IPEOTBPAIIATh UX; | BO3JAECHCTBUS HA JKUBBIE OPraHU3Mbl OIpPEJEICHHBIX

OepeKITMBOTO - pacIIMpeHue OTIbITa JIeATEIbHOCTH 9KOJIOTMYECKOH | BEIIECTB, TOHMMAsi CMBICH [OKa3arels MpeAesbHOU

MIPOU3BO/ICTBA, HaIpPaBJICHHOCTH; JIOTTYCTUMOW KOHILIEHTPAIUU

3¢ HeKTHBHO MP 03 oBnageHue HaBbIKaMHU Y4€OHO-UCCIIEIOBATEIbCKOM,

JEHCTBOBATh B | IIPOCKTHOM M COLUAIbHON JCSITEIBHOCTH;

Ype3BbIYANHBIX

CUTYalUsAX

[1K 2.4. JIP 09. I'otoBHOCTB M cIOCOOHOCTH K 00pa3oBanuto, B ToM | [IP6 1 CdopmupoBaHHOCTh MNpEACTaBICHUN O MecTe

Ocy1ecTBIsITh yucie caMooOpa3oBaHHWIO, Ha TMPOTSHKEHUM BCEM JKWM3HU; | XHMHU B COBPEMEHHOM HAydYHOW KapTHHE MUPAa;

pa3paboTKy CO3HATENFHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak | MOHMMAaHHWE POJIM XUMUU B (OPMHUPOBAHUU KPYyrozopa u

TECTOBBIX YCIIOBUIO  yCHEIIHOW MNpodeccHoHaNbHOM W OOIIECTBEHHOM | (YHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa JUISl peIICHUS

HaOOpOB U JESATENIbHOCTH. PaKTUYECKHX 3a]1ay;

TECTOBBIX MP O01. VYwmenme camocrosaTensHo omnpenensats 1enu | [IP6 3 BnageHue OCHOBHBIMH METOJAMH HAy4YHOTO

CLEHApHUEB VI | ACATEIBHOCTH U COCTaBJISITh TIJIaHBI NEeSTENIbHOCTH; | IO3HAHUSA, WCIOJIb3YeMbIMH B XUMHH: HaOIIOJaeHHeE,

IIPOrPaMMHOIO | CAMOCTOSITEITHHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U | ONUCcaHue, HU3MEpPEHHE, IKCIIEPUMEHT; yMEHHe

o0ecreyeHusl. KOPPEKTUPOBATh JESATENBHOCTh; HCIIOJNB30BaTh BCE BO3MOXKHBIE | 00pabaThiBaTh, OOBSICHATH pPE3yJIbTaThl MPOBEACHHBIX
pecypehl ISl TOCTHKEHUS TIOCTABJICHHBIX II€JIeH M pealu3allid | ONBITOB W JieJlaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH
IUIAHOB  JICSITENbHOCTH; BBIOMPATh YCHEIIHBIE CTPAaTerMH B | IPUMEHATH ~ METOABl  TO3HAHUS  NPH  PELICHUH
Pa3IUYHBIX CUTYaITUIX MPaKTHYECKUX 3a71a4;

IIK 9.1. JIP.  13. Ocoznannbiii BbIOOp Oyaymieit mnpodeccun u | [IP6 1 CdopmupoBaHHOCTH MpeACTaBIEHUH O MecTe

Pa3pabareiBaTh | BO3MOXHOCTEH pean3allid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, | XHMHUM B COBPEMCHHOM HayyHOW KapTHHE MHPa;

TEXHUYECKOE OTHOIIEHWEe K  MpodeCcCHOHATBHOW  JCATENIBPHOCTH  KakK | IOHUMaHHWE POJM XUMUU B (POPMHUPOBAHWUU KPYyrosopa u

3aJjaHie Ha BeO- | BO3MOXXHOCTH Y4YaCTHsl B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, | PYHKIIMOHATHHOM

TIPHIIOKECHUE B
COOTBETCTBUU C
TpeOOBaHUSAMU

roCy/1apCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIEM.
MP 03. Branenue HaBbIKaMH MTO3HABATEIHHOM, Y4eOHO-
HCCJIEIOBATENILCKOW U IPOEKTHOM €S TEIbHOCTH, HABBIKAMU

FpaMOTHOCTI/I YCJIOBCKA  IJIs1 peHIeHI/Iﬂ HpaKTquCKI/IX
3a/1a4;

[IP6 3 BrageHue OCHOBHBIMH METOJIaMU HAYYHOTO

10




3aKa3uuKa paszpeleHus npodyieM; CHoCOOHOCTh M TOTOBHOCTD K MO3HAHUS, UCHOJIb3YEMBIMU B XHMHHU: HAOIIOACHUE,
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI TPAKTUIECKUX OIMCaHUE, U3MEpEHHE, AKCIIEPUMEHT; yMEHUe
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B MIO3HAHUS.B CO3JJaHUU oOpabaTeiBaTh, OOBSCHATH pE3yJNbTAaThl MPOBEICHHBIX
HOBOW 0a3bl MaTEPHAIILHOUW KYJIBTYPBI, B PEIICHUH II100ATBHBIX OTBITOB W JENaTh BBIBOJBI, TOTOBHOCTh M CIOCOOHOCTH
po06JieM yCTOHYMBOTO Pa3BUTHS YEJIOBEUYECTBA OPUMEHATh  METOAbl  [O3HAaHUS NP PELICHUH
MPaKTUYECKUX 3aj1ay;
[IP6 5 Bnanenue nmpaBuiamMu TEXHUKH O€30MACHOCTU TPH
KCIIOJIb30BAHUM XUMUYECKHUX BEIECTB;
[IP6 3 BiageHue OCHOBHBIMH METOJAMU HAy4HOTO
[K 9.4. | JIP 09. T'oTOBHOCTh U CLIOCOOHOCTH K OOpPa30BaHUIO, B TOM UYHCIIE . A Y
9 TIO3HAHUS, HCIIOJNB3YEeMbBIMH B XUMHH: HaOIIOJCHUE,
OcymiecTBsITh | CaMOOOPa30BaHUIO, HA MPOTSHKEHUU BCEH JKU3HH; CO3HATENBbHOE
OIHCaHue, U3MepeHue, AKCIIEPUMEHT; yMEHHE
TEXHUYECKOE OTHOIIEHWE K HENPEPbLIBHOMY OOpa30BaHHI0 KaK YCIOBUIO
. . . oOpa0ateiBaTh, OOBSACHATH pE3yJNbTaThl POBEICHHBIX
CONPOBOXKJCHUE | YCHEIIHOW MPOodeCcCHOHATHHON 1 00IIECTBEHHOH 1A TEILHOCTH.
OTBITOB U JENaTh BBIBOJBI; FOTOBHOCTh M CIOCOOHOCTH
u MP 01. YMeHue caMoCTOSITENIBHO ONPEAETATh 1eNU e TEIbHOCTH
OPUMEHSTh  METOABl  IO3HAHWUS  [PH  PEHICHUH
BOCCTAQHOBJICHHE | U  COCTaBISTh  IUIAHBI  JAESITENBHOCTH,  CaMOCTOSITENBHO
MPAKTUYECKUX 3a7ay;
BeO- OCYIIECTBIIATH, KOHTPOJIUPOBATh " KOPPEKTHPOBATh
. [1P6 5 Bnanenue mpaBwiiaMu TEXHUKH 0€30MaCHOCTH MPH
MPUJIOKCHU B | IEATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYpChl IUIf

COOTBCTCTBUHU C
TEXHUYCCKUM
3aJJaHUCM.

JOCTHIXKCHHA IIOCTAaBJICHHBIX IICJ'IGfI n peaiu3anuu IIJIaHOB
ACATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCrMU B PA3JIMIHBIX
CUTyalusax

MCIIOJIb30BaHUU XUMUYECKUX BEILLECTB;
[TP6 6 CdopmupoBaHHOCTH COOCTBEHHOM TMO3UIIMM 10
OTHOIICHUIO K XUMUYECKON MH(pOpMAIUH, MOJIy4aeMoil u3
pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOEPA30BATEJIBHOM

JANCHUITIMHBI «XUMMUSA»

Buna yueOHoM padoThl

Oo0BeM B yacax

O0beM 00pazoBaTeILHOM MPOrPAMMBbI JUCHMILTHHBI 66
B T.4.

OcHoBHoOeE coiepkaHue 62
B T. U.:

TEOPETUYECKOE OOYyUCHHE 20
MPAKTUYECKUE 3aHATHUS 20
1a00paTOPHBIE 3aHATHUS 22
IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COAEPIKAHUE

(conep:xaHne NPUKJIATHOTO MOYJIs1) 4
B T. U.:

TEOPETUYECKOE O0yUCHHE 2
MPAKTUYECKUE 3aHATUS 2

I[Ipome:xxyTounas arrectamus (qudpepeHInpoBaHHBIN 3a4ET)
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2.2 TeMaTn4ecKUil IVIAH U COEePKAHUE YUeOHON JUCITUTIIAHBI

dopmupye
HaumenoBanme Conepkanue yueOHOro marepuaJa (0CHOBHOE U MPpodecCHOHAIBLHO- O0bem | Mble
pa3esioB U TeM | OpDMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOy a1b YacoB | KOMIIETEH
10707
1 2 3 4
OcHoOBHOE coiepKaHue 66
Paznen 1. OCHOBBI CTPOEHMS BelIEeCTBA 6
OcHOBHOE coziepKaHuE 4
Teopetnueckoe oOyueHue 2
CoBpeMeHHasgs Mojenb CTpoeHus atoMa. CUMBOIMYECKUN SI3bIK XUMHUH. XHUMHYECKUAU
AJIEMEHT. DJIeKTpoHHass KoHpuryparus atoma. Kiiaccudukanys XuMUYeCKUX JIEMEHTOB
Tema 1.1. (s-, p-, d-nnmementsl). BanmeHTHbIe 37€KTpPOHBI. BalleHTHOCTh. DIEKTpOHHAs MPUPOJIA 2
Crpoenue XUMHUUYECKOU CBA3U. DIIEKTPOOTPUIIATETLHOCTh. BUbl XUMHUECKOH CBSI3U (KOBaJICHTHAS,
aTOMOB WOHHAs, METAUTHICCKAsI, BOJOPOIHAS) U CITOCOOBI €€ 00pa30oBaHuUs
XHMHHCCKIX JlaGopaTopHbIe 3aHITHS 2 OK 01
AJIEMEHTOB U — — — —
npupoa Pemienuie 3ananuii Ha UCMOJIB30BAaHUE XUMUYECKOM CHMBOIIMKH 1 Ha3BaHUIi COE/MHEHMUI1
XUMITIECKOi M0 HOMEHKJIAType MEXIYyHapOJHOIO COK3a TEOPETUYECKOW M MPUKIATHON XUMHUHM U
CBS3H TPUBHAIBHBIX Ha3BaHUM JJI1 COCTABJICHUS XUMHUYECKHX (HOpPMYJT JABYXaTOMHBIX
coeIMHEHUN (OKCHIOB, CYJb(PUIAOB, THAPUIOB U T.I.) U APYTUX HEOPraHUYECKUX 5
COCIMHEHUMN OT/ICJIbHBIX KJIAaCCOB.
[IpakTHyeckue 3a/laHusl Ha YCTAHOBJICHUE CBSI3M MEXK]Iy CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U TMEPUOJUYECKUM HM3MEHEHHUEM CBOMCTB XHMHYECKUX DJIEMEHTOB M HX
COEQMHEHUI B COOTBETCTBUH C MOJIOKEHHEM [ leproInuecKon CUCTEMBI.
Tema 1.2. OCHOBHOE CO/Iep/KaHHe 2 OK 01
ITepuoanueckuii
3aKOH W IIpakTuyeckue 3aHATHS 2 OK 02
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tabmuma [[. 1.

MenneneeBa

[Tepuonnueckas cucrema xumudeckux 3eMeHToB .M. MenneneeBa. @u3ndecKui
CMBICIT

[Tepuonnueckoro 3akona J[.M. MeHneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYECKUX DJIEMEHTOB, 0Opa3yeMbIX HMMH TPOCTBIX M CIIOXKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO sjeMeHTa B Ileproandeckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaudeHue [lepmommueckoro 3akona /.M. Menneneesa.
[Iporno3er .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XAPAKTECPU3ALMIO XUMUYECKUX
AeMEHTOB «MeTtainyeckue / HeMEeTaJUIMUYEeCKUE CBOMCTBA, AJIEKTPOOTPUIIATEIIHLHOCTh
XAMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUHM C X 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMHUYECKUX 3eMeHTOB JI.11. MenneneeBa»

Pasznes 2. XumMu4ecKkue peakuum

Tema 2.1.
Twumer
XUMHYECKUX
peakuui

OcHoBHOE coacprkaHUuEC

Teopernueckoe o0yueHue

Knaccudukaiys v THIIBI XUMHYECKUX PEAKIMKN C y4aCcTHEM HEOPTraHMUECKUX BEIECTB.
CocrapieHue ypaBHEHUH peakIuii COeTMHCHUS, Pa3IOKCHUs, 3aMeIeHUs, 0OOMEHa, B T.4.
peaKLuil TOPEHUS, OKUCIICHHS- BOCCTAHOBIICHUSI.

YpaBHEHUST OKUCIEHUA-BOCCTAHOBJEHUS. CTeneHb OKUCIeHNs. OKUCIUTEND U
BOCCTAaHOBHTEIIb.

CocTaBiieHHE U YPAaBHUBAHHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM
ANEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
MPOM3BOJCTBEHHBIX MPOILIECCAX U JKUZHEACATEIbHOCTH OPraHU3MOB

JlaGopaTopHble 3aHATHSA

KonnuectBeHHbIE OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIEC 3AKOHBI B XUMHH U
pacyeThl IO YPaBHEHUSIM XMMHUYECKUX peaklnil. MoJib Kak eIMHHIA KOJTUYECTBA
BellecTBa. MousipHas Macca. 3aKOHbI COXPAHEHUS MACChI U SHEPTUU. 3aKOH ABOTaJIpo.
Moutsipubliit 00beM ra30B. OTHOCUTENBHAS TJIOTHOCTD Ta30B. PacueTsl 0 ypaBHEHUAM
XUMHUYECKUX PEAKIIMH ¢ UCIIOJIb30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIIOBHUS) T'a30B,
KOJIM4YECTBA BEIIECTBA

OK 01

14




Tema 2.2.
DIIEKTPOIUTHYE
CKast
JUCCOUALINS U
HMOHHBIN 0OMEH

OcHOBHOE coaepxaHue

Teopernueckoe o0yueHue

TCOpHH C-)JIGKTpOHHTH‘ICCKOﬁ JUuCConuralnmu. HoHsl. EHCKTPOHI/ITBI, HCOJICKTPOJINTHI.
PCaKHI/II/I noHHoro oomena. CocrtaBieHne peaKum”I WOHHOTO 0OMeHa IMIyTCM COCTABJICHUA
HNX IIOJHBIX W COKpPAIOCHHBIX HNOHHBIX ypaBHCHHﬁ. Kucia0THO-OCHOBHBIC PCaKInu.
3aIlaHI/IH Ha COCTaBJICHUC NOHHBIX peaKuHﬁ

OK 01
JlaGopaTtopHble 3aHATHA OK 04
JlabopaTopHas padoTa "TUIIBI XUMUYECKUX PEAKIUil".
HccnenoBanre TUIOB (MO COCTaBY M KOJIMYECTBY UCXOAHBIX M 0OPa3yIOMIMXCS BEILECTB)
U T[PU3HAKOB XUMHUYECKUX peakuuil. IIpoBenenue peakuuii WOHHOro oOOMEHa,
OIpEENIEHUE CPEbl BOJHBIX PACTBOPOB. 33/1aHUs HAa COCTaBJICHUE NOHHBIX PEaKIIH
KounTtpoibHasn
CrtpoeHue BelllecTBa U XUMUYECKHUE PEaKIIUU
padora 1
Paszgea 3. PacrBopbI
Tema 3.1. OCHOBHOE CO/Iep/KAHHE
[TonsiTue o
pactsopax IpakTH4ecKue 3aHATHSI
OK 01
PactBopenue kak (pusmko-xumuyeckuid npoiecc. PactBopsl. CiocoObl MPUTOTOBIEHUS OK 02
pactBopoB. PactBopumocTh. MaccoBasg 101 pacTBOpEeHHOro BemiectBa. (CMbICH OKO07
1K 2.4

noKasarelis MpPeaeiabHO JOMYyCTUMOM KOHIIEHTPALMM M €ro HCIOJb30BaHHWE B OLICHKE
HKOJIOTHYECKOI 0€30M1acCHOCTH.

[TpaBuiia 3KOJOTHYECKH 1EI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JNESTEIbHOCTH
B LIEJISIX COXPAHEHUsl CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOJHON CPEJlbl; OMACHOCTh
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BO3J/ICMCTBUS HA KUBBIE OPTaHU3MBI OIIPEAECIICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33IaHUM HA PACTBOPHI,
UCIOJIb3yEMbIE B OBITOBOM U ITPOU3BOJICTBEHHON IEATEILHOCTH YEJIOBEKA

BemecTBa. Kpucrammmueckue n amopdHbIE BEmecTBa. THITBI KPUCTATTMIECKUX PEIIETOK
(aToMHast, MOJIEKYJIIpHAsi, MOHHAS, METAJUTHYECKast). 3aBUCUMOCTb (PU3UYECKUX CBONCTB
BEII[ECTBA OT THUIA KPUCTALTUYECKOMN pereTku. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJa XUMUYECKOMN CBSI3HU U TUIIA KPUCTAILNINUECKOU pemeTKU. [IpuanHbl
MHOT000pa3us BEIIECTB

Tema 3.2. JlabopaTopHble 3aHATHSA 2
Hccnenosanue | JlaGoparopHast pa6ota «[[pHTOTOBICHIE PACTBOPOBY.
CBOHCTB [IpuroroBneHre pacTBOpPOB 3aJaHHOM (MaccoBOM, %) KOHLEHTpalUuu (C MPaKTHKO- )
pacTBOPOB OPUCHTHPOBAaHHBIMHU BOTIPOCAMH) U OIIPEICICHUE CPEIBI BOJIHBIX PACTBOPOB.
Pemenue 3a71a4 Ha MPUTOTOBIIEHHUE PACTBOPOB
Paszpnea 4. CTtpoeHue U CBOMCTBA HEOPTraHMYECKHUX BELIECTB 16
OcHoOBHOeE coep:xkaHue
Tema 4.1.
Knaccudukanus, | Teopermueckoe o0yueHue
HOMEHKJIATypa =
I CTpocHHG [Ipenmet Heopranuueckoit xumun. Knaccudukanus Heopranndeckux Beiect. [Ipocteie
HeOPraHMYeCKI1 U CJI0’KHBIE BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
X BEIIECTB KHUCJIOTHI, COJIN). B3aUMOCBsI3b HEOPraHMUECKUX BEIIECTB. ATperaTHbIe COCTOSHUS

IIpakTuyeckune 3aHATHS

HoMeHknaTypa HeOpraHM4eCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOIS U3 UX
XUMUYECKON (OPMYJIBI HIIU COCTABJIICHUE XUMUYIECKON (POPMYIIBI UCXOS U3 HA3BAHMUSI
BemecTBa 1o MexayHapoaaon (MIOITAK) wiu TprBruanbHONW HOMEHKIATYpPE.

Perienne npakTuueckux 3aJaHuii Mo KiaccuuKalui, HOMEHKIAType U XUMHUYECKUM
dhopMysiaMm HEOpraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbIi ra3, yriaeKUCIbIi
ras, aMMHaK, raiieHasi i3BeCTh, HeTallleHasi U3BECTh, MUThEBAs COJIa U IPYTHX): HA3bIBATh

OK 01
OK 02
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U COCTaBJISITH (POPMYJIbI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHAIICKHOCTh K KJIaccy.
Wcrounnku xumudeckor nHGopMaruu (CpeacTB MaccoBoi nHpopmaiuu, ceth IHTepHET
u apyrue). [louck nudopmaiuu no Ha3BaHUAM, UAECHTU(UKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 4.2.
dusuke-
XUMHYECKHUE
CBOMCTBaA
HEOpraHUYECKUX
BEIIIECTB

OcHoBHOe coepxanue

Teopernueckoe o0yueHue

Metamibl. O01ue pu3nvyecKkue u XuMHIecKre cBoicTBa MeTauioB. CriocoObl
MOJTY4YEHHUSI. 3HAUCHHE METAJUIOB U HEMETAJIOB B PUPOJE U )KU3HEICSITEIbHOCTH
yeJioBeKa U opraHu3MoB. Koppo3usi MeTaioB: BUIbI KOPPO3UH, CLIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU

Hewmeramibl. O6mue pusndyeckre 1 XUMHUYECKUE CBOMCTBA HEMETAIOB. TUTTHYHBIE
cBoiictBa HemeTawioB [V- VII rpynm. Knaccudukaius 1 HOMEHKIaTypa COSAMHEHU
HeMeTaJui0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B MIPUPOJIE.

I[IpakTHyeckune 3aHATHS

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB (OKCHUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
BEILECTB, BOAOPOJHBIX COEUHEHUH, BBICIIUX OKCUAOB U TUAPOKCH]IOB.

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota «CBoHCTBa METa/IIOBY. B3anmmoaeiicTBHEe METAIIIOB ¢ BOJIOH, a
TAKK€ C paCTBOPAMH COJIEU U PACTBOPAMU KUCJIOT. B3anmMoneincTBue CEpHOU U a30THOU
KHUCJIOT ¢ Mept0. COCTaBIEHUE YPAaBHEHUI XUMUYECKUX PEAKIIMM C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPraHMYECKHUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB

JlaGopatopHas paboTta «XapakTep AUCCOLMALNN PA3TUIHBIX THAPOKCUIOB.
CocraBiieHUE YpaBHEHNN XUMAYECKUX PEAKIIUI C YHACTUEM ITPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB:, HEMETANIOB U aM(OTEPHBIX ITEMEHTOB; HEOPTraHUYECKUX
KHUCJIOT, OCHOBaHUI 1 aM()OTEPHBIX THIPOKCHUIOB; HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YOLIUX UX CBOMCTBA.

OK 01
OK 02
[IK24
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HKOJIOTUYECKHU 1€JIECO00PA3HOrO MOBEACHUS B OBITY M TPYJIOBOM JIEATEIBHOCTH B LIETSAX
COXPAHEHMs CBOETO 37]0POBbs M OKPY’KAIOLIEH MPUPOIHOU CPEbI.
Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJAHUM HAa IPUMEHEHUE npuHiuna Jle-

Tema 4.3. OcHOBHOe coaepxaHue
Nnentudukaius | JIaboparopHble 3aHATHSA
Heoprannuyecku | JlaboparopHas padota « neHTrdukaiys HeOpraHMIeCKUX BEIIECTBY.
X BEIIECTB Pemienne SKCIEpUMEHTANBHBIX 337a4 10 XWUMHYECKMM CBOWCTBAM METAUIOB U OK 01
HEMETAJUJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COCTUHEHN METAIJIOB U HEMETAJLIOB. I1K2.4
W nenTudukaims HEOPraHMIECKUX BEIIECTB C UCTIOIB30BAHIEM UX (PH3UKO-XUMUICCKUX
CBOMCTB, XapaKTePHBIX Ka4eCTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha Cyabdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI
KounTtposbnasn .
CBoiiCTBa HEOPTraHUUECKUX BEIIIECTB
pabora 2
Kunetnueckue u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH ITPOTEKAHUSI XUMUYECKUX
Pa3znea S. . 4
peakimit
OCHOBHOE COJIEpKAHUE 2
geMa 5.1 Teopernueckoe o0yueHue 2
X;ﬁ[ﬁ ?{ZZ?{HX CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PeArupyrOIINX
peakii. BEIIECTB, ~KOHUCHTPAUWM  PEarMpyIOUUX — BELIECTB, TEMIEPAaTyphl U - IUIOWaan
X MITICCKOE PEaKIMOHHON TMOBEPXHOCTU. TeruioBble A(PPEKThl XUMHUUYECKHX peakiuid. OK30- U
paBHOBCCHE SHIOTEPMUYECKHE, PEaKL. ) 5
O6paTuMocTh peakiuii. XMMHUUYECKOE PaBHOBECHE U €r0 CMEIIICHUE MOJT AEHCTBUEM OK 01
pa3nuuHbIX (PaKTOPOB (KOHIIEHTpAIMs PEareHTOB UK MPOAYKTOB pEaKIlvy, 1aBJICHUE, OK 02
TeMrepaTypa) JUisl CO3JaHus ONTUMANIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX K2 4
nporieccoB. [ Ipunnumn Jle [latense '
Jlaboparopnasi padora 2
JlabopaTtopHass pabota «CKOpPOCTb XMUMHUYECKUX peakinuil. CMeneHne XUMHUYECKOTO
paBHOBecus» PelieHne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (PaKTOpPOB,
BIIMAIONIMX Ha WM3MEHEHUE CKOPOCTH XHWMHYECKON peakluuh, B T.4. C MO3UIMI )
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‘ [TaTenbe nyst HAXOXKACHUS HAITPABICHUS CMEILICHUS

IIpodeccuoHaILHO-OPHEHTHUPOBAHHOE CO/IEPKAHME (COEPKAHME MPUKIATHOTO MOTYJIs1)

Pa3nea 6. Xumusi B ObITY U IPOU3BOJICTBEHHOM €ATEJILHOCTH Y€eJI0BEKa
Xumwust B OBITY OCHOBHOE COIep/KAHHE OK 01
1 OK 02
NPOM3BONCTBEH Teopernueckoe o0yueHue OK 04
HOl Hosgeiimme 10CTXKEHN XUMUYECKOM HAYKH U XUMHYECKON TEXHOIOIuH. PoJib 0K 07
NeSTeIBHOCTH XUMHUH B 00€CIIEUEHUHN IKOJIOTHYECKOM, SHEPTeTUUECKON U MUIIEBOI 0€301MaCHOCTH, K 94.
JeIoBeEKa pa3BuTHU MeAuIHbBL. [IpaBuia novcka u aHanM3a XUMUYECKOU HH(MOpMAIUHU U3 MK 9.1
Pa3IMYHBIX KICTOYHUKOB (Hay4yHas U y4eOHO-HAy4Hasl TUTEPATypa, CPEACTBA MAaCCOBOM
uHdopmaiuu, cetb MlHTEpHET)
IIpakTuyeckue 3aHATHS
[Tonck u aHAIN3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEHIECTB U TEXHOJIOTHM C YYETOM
Oynyuieit npodeccuoHaabHON NESITENPHOCTH MO TEMaM: KPacKu, UCTOYHUKHU DHEPTHUH,
OpraHUYeCcKue U MUHEPAJIbHbIC YA00pEHUs], IEKapCTBEHHbBIC BEIIECTBA, OBITOBAS XUMHUSI.
3amuTa: [IpencraBiienue pe3yabTaToOB pElICHUs KEHCOB B popMe MUHU-TOKIIAA C
Mpe3eHTaMen
Paznen 7. CrtpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB 24
OcHoOBHOE coep:xaHue 4
Teopernueckoe o0yuenune
Tema 7.1. [TosiBnEeHKE U pa3BUTHE OPTaHUYECKON XMMUHU KaK HayKu. [IpenMeT opranndeckoi
Knaccuduranus | yyvpy. Mecto n 3HaueHne OpraHIYeCcKOil XMMHUK B CHCTEME €CTECTBEHHBIX Hayk. OK 01
,» CTPOCHHC 1 XUMHYECKOE CTPOCHHE KakK MOPSIOK COEIUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO HX IK2 6.
HOMCHKJIATYPA | gayrenTHOCTH. OCHOBHBIE IIOJIOKCHHS TEOPHH XHMHYECKOTO CTPOEHHS OPraHMmYEeCKHX K2 4
OpPraHuHCCKUX | coenunennit A.M. ByrtiaepoBa. VYriiepomHblii  CKEIET OpPraHUYECKOW MOJIEKYIIBL.
BEILIECTB

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOIO CTPOCHHS MoJiekysl. M3omepus u
WU30MEPBI.

[Tonsarue o pyHKUMOHANBHOU Tpy1ine. Panukan. [IpuHiune! kiaccupukanuu
OpraHWYECKUX COEAUHEHNI. MexayHapo1Hasi HOMEHKJIATypa U PUHLIMIIbI
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HOMEHKJIATyphl OpraHnyeckux coeanHeHuil. [loustue 00 azorcomepxammx
COCIMHCHUSX, OMOJIOTHYECKN aKTUBHBIX BEIIECTBAX (yTIIeBOJaX, )KUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTu4eckue 3aHATHS

HomeHnkiaTypa opraHM4ecKuX COeIMHEHUM OT/ICNIbHBIX KJIACCOB (HACBIIICHHBIE,
HEHACBIIIICHHbIC U ApOMAaTUYECKUE YTIIEBOAOPO/Ibl, CHUPTHI, (PEHOJIbI, aJIbJICTHIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.) COCTaBIIEHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POpPMYJI OPraHUUECKUX BEIIECTB OTAEIbHBIX KIACCOB, UCIIONb3YSI UX
Ha3BaHUA 110 CUCTEMATUYECKON U TPUBUAIbHON HOMEHKIATYpE (3TUJIEH, alleTUIIEH,
IIIMLEPUH, (PeHOo, (GopManbIeru, yKCyCHas KUCI0Ta, INHULIKH). PacueTsl npocreiiieit
(bopMyJIbl OPraHMYECKON MOJIEKYJIBI, HCXO/s U3 DJIIEMEHTHOT0 cocTana (B %)

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCIMHEHUU

OcHOBHOe conep:xaHue

Teopernueckoe o0yyenune

- DU3MKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEAUHECHUN OTACJIBHBIX KJIACCOB
(ocobeHHOCTH KiTacCH(UKAIIMKA 1 HOMEHKJIATYPhl BHYTPHU KJ1acca; TOMOJIOTHYECKUH psil U
obmas ¢opmyna; n3omepus; GU3NUSCKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJTYYeHHUs): TpeIebHbIC YIIEeBOAOPOAbI (aJKaHbl u ITUKIIOAJIKaHBI). ['opeHHe MeTaHa
KaK OJIMH M3 OCHOBHBIX HCTOYHHUKOB TEIJIa B IPOMBINIICHHOCTH M ObITy. CBOMCTBa
MIPUPOJIHBIX YTJIEBOI0OPOI0B, HAXO0XKICHUE B IPUPOJIC U MPUMEHEHNE aJTKaHOB,;

- TpeaenbHbIE YTIIeBOIOPOIbI (aKaHbl ¢ IUKIOANKaHbl). 'opeHre MeTaHa Kak OJIUH W3
OCHOBHBIX HMCTOYHHUKOB TEIUIa B TPOMBIIUICHHOCTH W ObITy. CBOWCTBAa TPHPOIHBIX
YTJIEBOJOPOIOB, HAXOXK/EHNE B IPUPOJIE ¥ PUMCHCHHE aJIKAaHOB;

HETpeIeNbHbIC (aTKEeHBI, aTKUHBI M ATIKAUCHBI) K aPOMATHUECKHE YTIIEBOTOPO/IBI.

["opeHue aneTuacHa KaKk HICTOYHHUK BRICOKOTEMIICPATYPHOTO IIJIAMEHH JJIs CBAPKH U
PE3KH METAJLIOB

KHUCIIOPOJICOIEpIKALe COeIUHEHUS (CTUPTHI U (EHOIIbI, KapOOHOBBIE KUCIOTHI U
3¢upBbl, aNbAETUIBI U KETOHBI, )KUPBI, yIiieBoabl). [IpakTndyeckoe mpuMeHeHne
STUJICHTJIMKOJISL, TIIMLepHuHa, (peHona. [Ilpumenenue Gpopmanbaeruia, aeraibaeruia,
YKCYCHOM KHCJOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoroIue cBoiicTBa

OK 01
OK 02
OK 04
[IK2.4
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MBbLJIa

IIpakTn4eckue 3aHATHS

CBolicTBa OPraHN4YEeCKMX COCUHEHUN OTJIENIbHBIX KJIAcCOB (TpUBUAIbHAS U
MEXIyHapoaHass HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI IOJTYUYEHUS):
npeenbHble (aJKaHbl U IUKJIOAIKaHbl), HEMIPeeIbHbIC (AJIKEHbI, aIKUHBI U aJIKaUCHbI)

U apOMaTHUYECKUE YTIIEBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
QJIbJIETUBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS.
3aaHus Ha COCTABIICHUE YPAaBHEHUI XMMUYECKHUX PEAKIIUI C y4acTUEM OpPTraHUYECKUX
BEILECTB HA OCHOBAaHUU MX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakluuid (B TOM YHCIIE M0 MPEAIOKEHHBIM LIENOYKaM MPEBPAILLEHUN),
XapaKTEPU3YIOUMX XUMHUYECKHUE CBOMCTBA OPraHUYECKHX COEIMHEHUN OTIEIbHBIX
KJIACCOB, CIOCOOBI WX TIOJY4YEHHS W Ha3BaHHWE OPraHMYECKUX COEJUHEHUH 10
TPUBHAIBHON WJIM MEXKIYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA
OpraHUYECKUX COCAUHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTropnas padora

JlaGopatopnast pabota "lIpeBpailieHusi OpPraHMYECKUX BEIIECTB MNP HarpeBaHuu'.
[Tosrydenue >TuICHAa U U3yYECHUE €r0 CBOMCTB. MoaenpoBaHue MOJIEKYJT U XUMUYECKUX
MpeBpaIleHU Ha TPUMEPE dTaHa, STUIICHA, alleTUIICHA U JIp.

Jlaboparopnas pabota. «CBoiicTBa criupToB» M3ydeHue pacTBOPUMOCTH CIUPTOB B
Boje. OKHUCIEHME CHUPTOB pA3IMYHOIO CTPOEHUS XPOMOBOM cMmechio. IlomydeHue
TuaTHIIOBOTO 3dupa. [lonydenue riuiepara Mmeu.

JlaGoparopHas pabota «CBolcTBa KapOOHOBBIX KHCJIOT». PacTBOpUMOCTH pa3IMYHBIX
KapOOHOBBIX KHUCJIOT B Bojae. B3aumojeilcTBue YKCYCHOW KHCIOTBI € MeETaJUIaMHU.
[Tosrydenue n30amMuII0BOro 3(hrpa YKCYyCHOU KUCIOTHI

Tema 7.3.
Nnentudukarm
sl OpTaHUYECKHUX
BEILIECTB, UX

OCHOBHOE COJIEpKAHUE

TeopeTtnueckoe oOydeHue

BI/IOOPFaHI/I‘ICCKI/IC COCAHNHCHHUA. HpI/IMCHCHI/Ie 1 OMoJIoruyecKkas POJIb YIJIICBOJOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HA4YCHUE U
MIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOM
NESITEIILHOCTH
YyeJI0BEKa

OxkwucreHue yrieBoJI0B - HCTOUYHUK YHEPTHUHU KHUBBIX OpraHu3mMoB. O0J1acTH MpUMEHEHUS
amuHOKHUCTOT. [IpeBpamienns 0emkoB Uiy B opranu3me. buomornueckue GyHKITUN
0enkoB. bruomornueckue QyHKIIUN KUPOB. PoIb OpraHrdecKoil XUMUU B PEIICHUH
npo0JieM MUIEeBOM 0€3011aCHOCTH

HpaKaneCKne 3aHATUA

Ponb OpFaHquCKOﬁ XHWMHH B PCIICHUHN Hp06JICM C-)HepFeTI/I‘-ICCKOﬁ 6G3OHaCHOCTI/I, B
Pa3BUTHHU MCIUIHNHBI, CO3JAHNHN HOBBIX MATCPHUAJIOB, HOBBIX HCTOYHHUKOB YHCPIUU
(aJIBTepHaTI/IBHBIG HCTOYHHUKH SHCPT I/II/I) OmnacHocTb BOBI[CI\/'ICTBI/IH Ha KUBBIC OPIraHU3MBbI
OpPraHNYCCKHUX BCIICCTB OTACIBHBIX KJIIACCOB (yrHeBOI[OPOIIBI, CIIUPTHI, q)eHOJ'IBI,
XJIOPOPraHUYICCKUC IIPOU3BOIHBIC, AJIbACTHUIABI 1 I[p.), CMBICJ ITOKA3aTCJId ITPCACIIBHO
HOHYCTHMOﬁ KOHIOCHTPpAI1

JlaGopatopHbIe 3aHATHUS

JlaGoparopnas pabota: "HWneHTudukanus OpraHUYECKUX COCAMHEHHH OTJIEIbHBIX
KiaccoB"

N nentudukaius opraHMueCKux COCTMHEHUH OTICIbHBIX KIIaCCOB (Ha MPUMEPE
abJACTHIOB, KpaxMaia, YKCyCHOM KHUCIIOThI, OEJIKOB H T.I1.) C UCIIOJIb30BaHUEM UX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. Jlenaryparus
Oenka pu HarpeBaHuu. [[BeTHbIE peakinu 0enKkoB. BOZHUKHOBEHHNE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUS XUMUUYECKHUX MPOLECCOB MPU MPOTEKAHUU KAaUECTBEHHOM
peaKIu, MO3BOJISIONICH HASHTU(PUITIPOBATH MPEIJIOKEHHBIC OPTaHNYCCKHUE BEIIISCTBA

KonTponbsHas
pabora 3

CrtpyKTypa 1 CBOMCTBAa OPTaHUYECKUX BEILIECTB

IIpome:xxyTouHas aTrecTanms o Jucuuivinie ( xudpepeHupoBaHHBIN 3a4€T)

Bcero

68
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3. YCJOBUS PEAJIN3AIIMA ITPOT'PAMMBI YYEBHOM
JANCHUITINHBI
3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHuI0

Jlst peanu3anuy MPOTpaMMBbl TUCIUILIAHBI JTOJDKHBI OBITH TIPEIYCMOTPEHBI
CJIeIyIOIME CrelMaIbHbIe MOMENIECHUS: yUeOHbII KaOMHET XUMHUH

O6opynoBanne y4eOHOro Ka0uHeTa (HArJISIAHBIE MOCOOMS): HAOOPHI
IapOCTEP>KHEBBIX MOJENIEH MOJEKYJd, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU TOJIMMEPOB; KOJUICKIIMS TOPHBIX TOPOJA M MHUHEpaioB, Tabiauia
MenneneeBa, yueOHble (GUIbMBI, TUPPOBBIE 0OPA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrsa o00y4eHHMsl: KOMIIBIOTEp C  YCTPOMCTBAMH
BOCIIPOM3BEACHUS 3BYKa, IMPUHTEP, MYJIbTUMEANA-IIPOCKTOP C  SKPaHOM,
MYJIbTUMEAHIHAS T0CKA, YKa3Ka-MIPE3EHTEP JJIs TPE3CHTALUN.

O6opynoBanne 1a00paTopuu U padOYUX MeCT JA00PATOPUH: MEH3YDPKHU,
MUTNETKU-KANEIbHULIBI, TEPMOMETPHI, (UILTpOBajIbHAs OyMara, MNPOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKH, (QOHAPUKH, HAOOP pPEAKTHUBOB,
CTEKJISIHHBIE TAJOYKH, IITATUBBI JUIsi MPOOUPOK; MEPHBIC IWJIMHJIPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKU JAeiuTeNbHbIe UuauHapuyeckue (50-100 mit), cTymku ¢
nectukoM, (aphopoBbie YalllKH, MUHIETHI, (UIBTPHl OyMa)KHbIE, BaTa, Mapis,
YacOBbIE CTEKJA, AJICKTPOIUIMTKH, JIAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, PUOOP JIJIsl TOTYUYEHHUs Ta30B (WM MPOOUpPKa C Ta300TBOIHOM TPYOKOIA),
JiepKaTenu IS MPOOUPOK, CKISIHKU JUIsl XpPaHEHWs PEaKTHBOB, pa3aaTOYHbIC
noTku; xumuueckue crakansl (50, 100 u 200 mi); mnarenu; NUHIETHI, TUTEIbHBIC
UM, CEKYHIOMEPHI (TaliMephl), MepHble TIpoOoupku (Ha 10-20 mi) u MepHbIe
KoJIObl (25, 50, 100 u 200 mnu), BoastHast OaHs (WM TEPMOCTAT), CTEKJISIHHbBIC
MaJouKH; KOHWYECKHe KoJIObI 1yisi tutpoBanus (50 u 100 mu1); MHAUKATOpHBIC
MOJOCKKW il onpeneienuss pH u  craHgapTHas WHIMKATOpHAas IIKaJa;
yHUBEpCaIbHbIA UHIMKATOP; numneTku Ha 1, 10, 50 ma (wnm no3aropst Ha 1, 5 u 10
MJI), OIOpETKH [JIsi TUTPOBaHUS, MeauiMHCKue Immmpuibl Ha 100-150 wmo,
7a00paTOpHBIE W/WUIU aHATUTUYECKUE BeChl, pH-MeTphl, CylmIuIbHbIN mIKad, U Jp.
nabopaTopHOe 000pyAOBaHHE.

3.2. HNudopmaunoHHoe obecrieueHnEe PeaaTu3aly NPorpaMmmbl

OCHOBHBIEC UCTOYHUKH:

1. Ta6puensn O.C. Xumus. 10 knacc. YrayOneHHslid ypoBeHs: yueonuk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemienue, 2022. — 399
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2. Xwuwmwus. 11 xnace. Yrnyonenusii ypoenb: yaeoHuk / O. C. I'abpuensn, U. T
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l[Ol'IOJIHI/ITe.HI)HbIe HCTOYHHUKMH:

http://lib.bsaa.edu.ru — b Bearopoackoro 'AY
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http://e.Jlanbook.com — DBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEBHOW
JUCHMUILTAHBI

KoHTposilb W oOLeHKa  pe3ylbTaToB  OOYy4YEHHs  OCYIIECTBIISIETCS
IpenojaBaTesieM B  MPOLECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUA U
7a00paTOPHBIX PadOT, TECTHUPOBAHUS, a TAKXKE BBHIMOJHEHUS OOYUYaIOIIMMUCS
UHIVMBUYAIbHBIX 3a/IaHUi, TPOEKTOB, HccieAoBaHuil. Pe3ynbrartel oO0ydeHus
OTIPEIENISIOT, YTO O0ydaroluecs MOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
0 3aBEPUICHUU U3YUECHUS TUCLMIUIAHBI.

st hopmupoBaHusi, KOHTPOJS U OIIEHKU PE3yJbTAaTOB OCBOCHUS YUCOHOU
JTUCLUIUIMHBI UCTIONB3YETCS CUCTEMA OLEHOYHBIX MEPONPUITHI, MPEICTABISAIOIIAS
co0Ol KOMILJIEKC YYEOHBIX MEPONPHUATUN, COTJIACOBAHHBIX C pe3yJbTaTaMu
o0yuenuss u cdopmyiaupoBaHHeix ¢ ydyetom @OI'OC COO (mpeaMeTHbie
pe3yabTaThl o aucuurinae) u GI'OC CIIO.

OK/ Mopnyas/Pa

Pe3yabTaTt 00yueHus Tunsl oeHOYHBLIX MEPONIPUATHIA
IIK ppea/Tema Yy Y o porp

I | OcHoBHOE conepkanue

! Paspen 1. dopmMyIMpPOBATH
OCHOBBI pMy.THp
0a30BbI¢ MOHATHA U
CTPOEHUs
3aKOHBI XMMHUHU
BellecTBa

1. Tect ((CTpOCHI/IC aTOMOB XUMHUYCCKHUX

1 | OK (Ctpoenue CocTaBnsiTh XUMHUYECKHE N
AJIEMEHTOB U MPUPOJA XUMUUECKOU CBSI3U.

01 |aromoB (hopMyJIbI COEMHEHHH B
2. 3a1a4M HA COCTABJIEHUE XUMHUYECKUX
1 XMMHUYECKUX | COOTBETCTBUHU CO o .
OpMYJI ABYXaTOMHBIX COEIMHEHHUI (OKCHI0B
DJICMCHTOB M| CTCIICHBIO OKMCJIICHU S PMYILIBYX a ( HOB,
CyJIb(QUIO0B, THAPHUIOB U T.I1.).
[IpUpoaa XUMUYECKUX DJIEMEHTOB, YbQUII0B, THIPULL ) .
o 3.3aaaHus Ha MCTIOIb30BaHUE XUMUYECKON
XUMHYECKOM | HCXO/s U3 BAJICHTHOCTH U . .
CHUMBOJIMKH U HA3BaHUM COCUHEHUN 110
CBSI3U 3JIEKTPOOTPHULATEILHOCTH

HOMEHKJIAType MEXTyHAPOJIHOIO COH03a
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TEOPETUYECKON U MPUKIIATHOW XUMHUH U
TPUBHUAJIbHBIX HA3BAHUM JIJIs1 COCTABIICHUS
XUMHUYECKUX (OPMYII ABYXAaTOMHBIX
coeMHeHUH (OKCUIOB, CYNb()HUIOB, THAPUIIOB
U T.I1.) U IPYTUX HEOPraHUYECKUX COCAMHEHUN
OT/ICJIbHBIX KJIaCCOB

JlaGopaTopHas pabora

OK
01

OK
02

[lepuoaunuec
KUU 3aKOH U
TadJInIa

L.

Memnneneena

XapakTeprus3oBaTh
XHUMHYECKHE DJIEMCHTEI B
COOTBETCTBUH C UX
MOJIOKEHHEM B
MEepUOINYECKON CUCTEME
XHUMHYCCKHUX IJIEMCHTOB
J.1. MenneneeBa

1. Tect «Metamnudeckue / HEMETAUIMYECKHE
CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM U TOJIOKEHUEM B MEPUOINYECKOM
CHUCTeME XMMHUYeCKuX 3yemeHToB [[. 1.
Meunneneesay.

2. IlpakTuyeckue 3a/1aHusl HA YCTaHOBJICHUE
CBSI3U MEX]ly CTPOCHHEM aTOMOB XMUMHUYECKHUX
AJIEMEHTOB M MEPUOIUICCKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX DJIEMEHTOB U MX
COCJIMHCHUI B COOTBETCTBHHU C ITOJIOKCHUEM
[Tepuoauueckoii cucreme.
[IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3a/IaHMsI Ha XapaKTEePU3ALNI0 XUMUYECKUX
3JEMEHTOB: «MeTtamnueckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX JEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B MTEPUOANYECKON CHUCTEME
xuMu4deckux aaemenToB .M. MenneneeBay»

Paznmea 2.
XHMHUYECKH
e peak U1

XapakTepu30BaTh THIIbI
XHMHUYECKHX peakumii

KonTpoabHas padora «CTpoeHne BeniecTBa
¥ XHMHYECKHE PeaKIum»

2.1

OK
01

OK
04

Tunsl
XUMHYECKUX
[peaKui

CocTaBisTh peakiuu
COCIMHEHUS, PA3I0OKCHU,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peaknuu

1. 3aymayn Ha cOcTaBJIEHUE YpaBHEHUI
peakuuii:

- COGIMHEHMsI, 3aMEILICHUs, PA3I0KECHHS,
oOMeHa;

- OKHUCIUTEIbHOBOCCTAHOBUTENbHBIX peaKnii
C MCTOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO
Oairanca.

2. 3agauu Ha pacyeT MacChl BEIIECTBA WU
00BEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BeIIIeCTBa, Macce Wi 00bEMY OTHOTO U3
YYaCTBYIONINX B PEAKITUHU BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUECTBA BEILIECTBA)
MIPOIYKTOB PEAKITUH, €CITU OJTHO U3 BEIIECTB
UMeeT

2.2

JJIEKTPOIIUT
HUIecKas
TCCOLMAIIN
ST 1 MTOHHBIN
0OMeH

CocCTaBJIsTh ypaBHCHHS
XUMHUYCCKUX peaKI_[I/II/I
HOHHOI'0 0OMeHa ¢
y4acTuemM
HeOpFaHI/I‘{eCKI/IX BCIICCTB

1. 3aiaHus Ha COCTaBIICHHE MOJIEKYJIIPHBIX U
MOHHBIX PEaKINi ¢ y4acTHEM KHCIIOT,
OCHOBAaHMM U COJIEH, yCTaHOBIICHHE U3MEHEHUS
KHACIIOTHOCTH CPEJIbI

2. JJaboparopHas pabora "THIbl XUMHUECKUX
peaxuii”
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HcciaenoBaTh HCTHHHBIE

2.4.

KHX BCIIIECTB

OT CTPOCHUSA ATOMOB U
MOJIEKYJI, a TAKXK€E THIIA
KpUCTAJTINYECKON
peLeTKH

3 Pa3nen 6.
PACTBOPHI € 32/ IAHHBIMH
PacTBoOpbI
XapaKTepUCTHKAMH
3 | OK
ol [TonsitTue o | Pa3nuyars UCTUHHBIE 1. 3aaun Ha MPUTOTOBIICHUE PACTBOPOB.
- | o [PAcTBOpax | pacTBOpEI 2. [IpakTUKO-OpHEHTUPOBAHHbBIE PACUETHBIC
1 0 3a/1aHMsl Ha IUCTIEPCHBIE CUCTEMBI,
K UCIIOJIb3yeMbIe B OBITOBOW U
24 MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
OK "
3 o1 Vccnenosa JlaboparopHuas pabota "lIpuroroBiexnue
| oK HUE UccnenoBath husmko- pacTBopoB”
2 04 CBOMCTB XUMHUYECKHUE CBOMCTBA
[PaCTBOPOB | HCTUHHBIX PACTBOPOB
IK
24
Pa3znea 4. .
4 C A HccaenoBatb crpoenue u | KonrpoabHas padora «CBoiicTBa
TPOeHHE U .
P cBoOiicTBa HEOPraHN4YeCKHUX BelleCTB)
cBOiiCTBa
HEOPraHu4YeCcKUuX
HeOpraHuy
COPraHMte) poinectn
CKHUX
BellecTB
K 1. Tect «Homenknar 1 Ha3BaHU
4.1 (0)1 Krnaccuduka | Knaccudunmponats cc OMCHKIIATYpa 1 HA3BAHHIC
s, HEOPraHWIECKHE HEOPraHMMECKHX BEILECTB HCXO/IA U3 UX
[1K XUMHYECKON MYJIbI HJTH COCTABJICHU
5 4 [FOMEHKIATY BEILIECTBA B COOTBETCTBUU ccKon (opmyuer mmH CoCTaBIEHHE
A bau ¢ HX CTPOCHHEM XUMHUYECKOH (popmyIIbl HCXOJLA M3 HA3BAHH
BEIIIECTBA 110 MEXTYHAPOHON WUITH
CTpOEHUE n . ALyHapOaL
TPUBUAIBHON HOMEHKIIATYpe».
HEOpraH1yec 9
2. 3aj1ayM Ha pacyeT MaccoBOM 10U (Macchl)
KX BEIECTB
XHUMHUYECKOT0 dJIEMEHTa (COeIMHEHNs) B
MOJIEKYJIe (CMeCH).
3. IlpakTudeckue 3a1anus Mo Kiaccupukamuu,
HOMEHKJIAType U XUMHUUYECKUM (HopMyTiaM
HEOPTraHUYECKHUX BEIIECTB Pa3TUYHBIX KJIACCOB.
4. [IpakTudeckue 3a/1aHus Ha ONpe/IeTICHIE
XUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJIa XUMHUUECKOH CBSI3U U THIIA
KPUCTAITIMYECKON PEIIETKH
40 OK DI3HKO- 1. Tect «OcobenHocTn XI/IMI/{‘ICCKI/IX CBOWCTB
01 N — YcranaBiuBaTh OKCHUJIOB, KHCJIOT, OCHOBaHUH, aM(pOTEpHBIX
OK BOMCTBA 3aBUCHUMOCTH (PU3HUKO- TUJIPOKCHJIOB U COJIEH».
02 Heopramec XUMHUYECKHX CBOMCTB 3aaHus Ha COCTaBJIICHUE YPaBHEHUN
IK HEOPraHUYECKMX BEIIECTB | XMMUYECKUX PEAKIUHI C yJaCTUEM ITPOCTHIX U

CJIO’KHBIX HEOPTaHMUECKUX BEIECTB: OKCUIIOB
METAJUIOB, HEMETAJIOB B aM(pOTEPHBIX
HIIEMEHTOB;

HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U
aM(i)OTepHI)IX THAPOKCHU OB, HCOPraHUICCKHUX
COJIeH, XapaKTepU3yIOIUX UX CBOWCTBA U
CIOCOOBI OTyYEHUSI.

2. 3. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUYECKHE 3a/JaHNs HA CBOWCTBA U
NOJTy4eHHe HEOPraHNYECKHUX BEIIECTB
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3. JlaGopatopHas pabora «CBoiicTBa
METaJIOB).

4. JlabopaTtopHas paborta «XapakTep
JICCOLIMAIINY PA3ITHUYHBIX THIIPOKCHIOBY.

4.3 | OK Hnentuduka Uccnenosarn 1. TIpaKTHKO-OPHEHTHPOBAHHBIC 3a[aHHS 110
01 |ums KAUECTBEHHBIE PEAKLIUH COCTABJICHHIO XMMHYECKHMX PEAKIHI C
OK HCOPraHn4eC| HCOPraHM4ICCKUX BCIICCTB Y4acTUEM HEOPraHUYCCKHUX BEIIECTB,
02 [KMX BCILLECTB UCIOJIb3YEMBIX JUISl UX UACHTU(UKALIH.
OK 2.JIaboparopnas padora: "Mnentudukanus
04 HEOpPraHMYECKUX BEIecTB"
5 Pasnen 5. XapakTepu3oBarthb

Kunernec BJIMSIHUE Pa3IHYHbIX

e u (akTopos Ha

TePMOAMHA PaBHOBeCHE H CKOPOCTH

MUHECKHE | ¢ ymmaecknx peakuui

3aKOHOMEpPH

0CTH

NPOTEKAHH

1

XHMHYECKHU

X peakuui
OK_ [CxopocTs XapakTepu3oBaTh IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUIECKHUE
01 |xuvraecky | BUUAHAC KOHICHTPALMK 3aJJaHMs Ha aHau3 (pakTOpPOB, BIAMSIOIUX HA
OK |x peaxmuii, | PEArMPYIOIMX BEILECTB M | H3MEHEHME CKOPOCTH XHMHHECKO Peakiiuy.
02 [Xumraecko | TEMHEPATYphl Ha CKOPOCTE | [IpaKTHKOOPHEHTHPOBAHHBIC 3a1aHMs HA
K e XUMHUYECKHUX PEAKLIUN npuMeHenune npuHuuna Jle- [larense mis
24 |pasHoBecH® XapakTepu3oBaTh HAXO0X/ICHNs HAIIPABJICHUS CMEILEHUS

BIIMSIHUE U3MEHEHHUS
KOHIICHTPALIUHX BEIIECTB,
peakLuu Cpeasl U
TEeMIIepaTypbl Ha
CMELICHUE XUMUYECKOTO
paBHOBECHS

PaBHOBECHSI XUMHUYECKOI PEaKIUy U aHAIIN3
(bakTOpOB, BIUAIONIMX HA CMEIIEHHE
XUMHYECKOTO PABHOBECHS

JlaGopatopHas pabota «CKOpocTh
XUMHUUYECKHX peakunid. CMelienue
XUMHYECKOTO PaBHOBECHSD»

II

6. IIpodeccnonaTbLHO-OPHEHTHPOBAHHOE CO/IEPKAHME (COAeP:KAHNE PHKIIATHOTO MOILYJIs)

6 Paznen 6. | Qpennpath nocaexcreus | SAMMTA Keiica (¢ yueTom Oyaymei
Xumus B GLITOBOI 1 npo¢eccCHOHATbHOM 1eATEJTbHOCTH)
ObITY 1 NPOM3BOICTBEHHOI
MPOM3BONICT | HegTe/IbHOCTH YeI0BEKA
BEHHOM C MO3HINHIA
ACATETBHOC | 5co0rmueckoi
™ 6e30macHoOCTH
ye/I0BeKa

()01K M B OLEHHBATD IOCIECTBHS Keiic (c yaerom Oyaymieit mpodeccnoHanibHON
N ATETLHOCTH
OBITY U OBITOBOM U ACATELHOCTH) .
OK . Bo3mokHBIE TEMBI KEMCOB:
0y  [IPOHM3BOIICTB| MPOH3BO/ICTBEHHON v
OK CHHOI JeATeNbHOCTH UesioBeka ¢ | L+ MaTeprabl Ui SJIEKTPOHUKH.
o4 NEATENBHOCT | TTO3UIIMI YKOJIOTHYECKON 2. Moromiue cpeicTBa Ha HaTypaIbHOM
U 4elloBEKa | 0E30MacCHOCTH OCHOBC. 5
OK 3. CpencTBa OBITOBOM XMMUH.
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07

[K
9.1
IK
9.4
7 Pa3zmen 7.
Ctpoenne u| UccaenoBats cTpoeHue u
CBOICTBA CBOICTBA OPraHUYECKHX KOHUTPOHBHM padora «Crpoente u
oprammueck| BemecTs CBOICTBA OPraHNYecKUX BelecTB»
HX BelllecTB
71 OK Kraccuduxa| Kracenbummposats 1. 3aganusa Ha COCTaBJ'IeHI/If Ha3BaHUU §
0l s, OpraHmuecKHe BemecTsap | CPTAHIMECKHX COSIMHEHITH IO TPHBHATLHOM
[IK lctpoenne u | cootercTum ¢ nx WJIN MEXTyHApOIHON CHCTEMAaTHYeCKON
54 [HOMCHKJATY | CTPOCHHEM ;IOg:HmaType'
* ba . 3a1aHusl Ha COCTaBIICHHE MOJTHBIX U
opranmueck COKpPALICHHBIX CTPYKTYPHBIX (OPMYJT
e —— OpPraHNYeCKHUX BEUIECTB OTAEIBHBIX KIACCOB.
3. 3aj1auM Ha OIpe/IeTICHUE POCTENIEH
(bopMyIIBI OpraHUYECKON MOJICKYJITBI, UCXO/S U3
AJIEMEHTHOTO cocTana (B %)
79 | OK |Croiictea | Veramasimsars 1. 3agaHus Ha COCTaBJICHUE YPaBHEHUH
01 |opraHu4eck | 3aBUCHMOCTB (PH3HKO- XUMHIHCCKUX peaKiiiil € yHacTHEM
OK  lix XHMUYCCKIX CBONCTE OpPraHUYeCKUX BEIIECTB Ha OCHOBAaHUU HX
02  |coeamHEnNiT | OPraHHUECKHUX BEIECTB 0T | oo abd H CTPOCHHA. .
OK CTPOGHHMS MOTIEKYIT 2. 3agaHus Ha COCTaBIICHUE YpaBHCHHUIT
04 XMMHUYECKHX PEaKINi, WILTFOCTPUPYIOMINX
K XUMHYECKHE CBOMCTBA C YIETOM MEXaHHU3MOB
24 NPOTEKaHUS TAaHHBIX PEaKIMi U TeHeTHYECKON
CBSI3M OPTaHUYECKUX BEIIECTB PA3HBIX
KJIaCCOB.
3. PacuerHple 3a1aum 110 ypaBHEHHUSM PEaKITHiA
C y4acTHEeM OPraHWYECKHUX BEIIECTB.
4, JlabopatopHnas pabota "[IpeBparmienus
OpraHUYECKUX BELIECTB IIPU HAarpeBaHUU"
5. JJaboparopHast pabora. «CBoicTBa
CIIUPTOBY
6. JJaboparopnas pabota «CBoricTBa
KapOOHOBBIX KHCIIOT»
73 | OK Wnentudukal Uccnenosath
01 1. IlpakTHKO-OpUEHTHPOBAHHBIC 3aTAaHHSI TTO
oK Ka9CCTBCHHBIC PCAKIIHH COCTABIICHHMIO XUMUYECKHX PEAKIIUIA C
gp |OPraHMHCecK | OpraHMHCCKHX y4acTHEM OPTaHMYECKHX BEIECTB, B T.4.
oK [1X BCICCTB, | COCIMHCHIM OTACIPHBIX | yermonp3yeMpIX 1t MX HACHTH(UKALMY B
04 [1X3HAUCHHC) KIACCOB OBITY M NPOMBIIIEHHOCTH.
nx " 2.JIaboparopHas pabora: "Unentupukanus
5 4 [TPHMCHCHHC OpPraHMYECKUX COCAMHEHHM OT/ENbHBIX
" B OBITOBOI 1 KITACCOR"
MIPOM3BOICTB
CHHOM
e TeTbHOCT
1 YeoBeKa
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