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PaGouass mporpamma y4eOHON IUCHUIUIMHBI «XUMHUS» pa3zpaboTaHa B
cooTBeTCTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaapHOro obpazoBaHus 1o crnenuaiabHoctd  09.02.07
WNudopManimoHHbIe CHUCTEMBI W TPOTPaMMHUPOBAHHE - AJAMHHHCTpPATOp Oa3bl
JTaHHBIX yTBepkaeHHOoTro [Ipuka3zom MunuctepcTa oOpazoBaHus U Hayku Poccum
or 09.12. 2016r. Ne 1547(pen. ot 17.12.2020, 01.09.2022), denepanbHbIM
TOCy/IapCTBEHHBIM  O0Opa30BaTEeIbHBIM  CTaHAAPTOM  CpPEIHEro  O0IIero
oOpazoBanusi, yTBepxkaAeHHOTrO [Iprkazom MunuctepcTBoM 00pa3oBaHUs U HAYKU
Poccun ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MunucrepctBa 00pa3oBaHus U

Hayku Poccum ot 12.08.2022 1. No 732), IIPUMEPHOM  MPOrpaMMOn
o011e00pa3oBaTeabHON yueOHON AMCHUTUIMHBI XUMHS___ JUIS TIpO(hecCroHaIbHBIX
00pa3oBaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHbIM
roCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM yUpeKICHUEM

JOTIOJTHUTENBHOTO  TIpodeccroHansHOro  00pazoBanusi «MHCTUTYT pa3BUTHA
npodeccruonansHoro odpazoBanus» ot 30 HosO0ps 2022 1. mpotokon Ne 14
u PexomeHmanusMu 1Mo opraHu3aldy MOJyYeHUs CPEAHETo 00IIero oopa3oBaHuUs
B TIpeJiesiax OCBOCHUS 00Pa30BaTENbHBIX MPOrPaMM CPEHETO TPO(PECCHOHATIEHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO 00IIero oopazoBanus (nuchmo JlemapTaMeHTa
roCyJ1IapCTBEHHOM MOJIUTUKHU B chepe cpeaHero npodhecCUoHAIbHOTO 00pa3oBaHus
u mpodeccuoHanbHOro 00ydeHuss MuHHCTepcTBa mpocBenieHuss Poccum ot
01.03.2023 . Ne 05-592).

CocraBurenu:  mpenogaBaTend — KageApbl — 00I1e00pa3oBaTEIbHBIX
nucuuruinH Hepsioora T.B., x.1.H. INammenko 2.0.
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma yueOHOM NUCIMIUIMHBI SIBISETCS YACThIO MPOTPAMMBbI TOATOTOBKU
crenuanucToB cpeaHero 3BeHa B cootBerctBuu ¢ ®I'OC CIIO no cnenuanbHOCTH
09.02.07 MuadopmanioHHble CUCTEMbl M MPOTPAMMHUPOBAHUE - aJIMUHHUCTPATOP
0a3bl TaHHBIX

1.2 MecTo TUCIUTIIIUHBI B CTPYKTYPE MPOTPaMMBbI MTOATOTOBKU CTICIIHAIMCTOB
CpEIIHEro 3BEeHa

O061eo0pazoBaTebHas AUCIUIUIMHA « XUMHUSD U3ydaeTcss Ha 0a30BOM YPOBHE
B 00111€00pa30BaTEILHOM IIUKIIC y4eOHOro mjiaHa OCHOBHOM
npodeccuoHaIbHOM o0Opa3oBaTeabHON mporpammel  crenuanbHocTu: 09.02.07
NudopmarimoHHbie CHUCTEMBI W TMPOTPAMMHPOBAHUE - aIMUHHUCTpATOp Oa3bl
JTAHHBIX

TpynoeMKOCTh NUCHUILTUHBI «XUMHUs» Ha 0a30BOM YpPOBHE cOCTaBisieT /4
yaca, W3 KOTOphIX 68 dacoB - 0a3oBbIi Moaynb (6 pa3nenoB) u 6 YacoB -
npukiIaaHod wmoaynb (1 pasmen), BKITIOYAIONMIMNA MPAKTHKO-OPUEHTUPOBAHHOE
coJiep kKaHNe KOHKPETHOU MPOPECCUU WITH CIICITHATEHOCTH.

1.3. Ieau u 3a1a4u TUCHUIJIMHBI — TPEOOBAHUSA K Pe3yJibTaTaM 0CBOEHUSI
TUCHUNIHHBI:

1.3.1. Ileau u 3aga4y TUCHHUILIHHBI

DopMHUPOBAHUE Y CTYJCHTOB MPEACTABICHUS O XUMUYECKON COCTABISIONIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpPA KaK OCHOBBI TMPUHSATHS PEIICHUI B
JKU3HEHHBIX M TMPOW3BOJICTBEHHBIX CHUTYalMSIX, OTBETCTBCHHOIO IIOBEICHUS B
IIPUPOJHOM CpeJie.

3amauyu TUCUMILIUHBI:

1) cdopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAOWIEN CpeJie, NETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aUMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUSI  COCTaBJIATH  (HOPMYJIBI  HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEAKIUid, OOBICHITH UX CMBICI,

WHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX DKCIIEPUMEHTOB,



3) cdhopmMupoBaThb HaBBIKM TMPOBEACHUS NPOCTEUIINX XHUMHYECKUX
HKCMEPUMEHTAIBHBIX HMCCICAOBAHUNA C COOJIOJEHUEM TIpaBWJI 0E30MacHOTO
oOpalleHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS MCTOJIB30BaTh HH(HOOPMAITIO XUMUYECKOTO XapaKkTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) copmupoBaTh ~ yMEHHS ~ TPOTHO3UPOBATh  TOCIEJACTBUS  CBOCH
NEATETPHOCTH W XUMHUYECKHX TMPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
MIPOLIECCOB;

6) chopmMupoBaTh TOHUMAHNE 3HAYMMOCTH JTOCTHKEHUN XUMUIECKON HAYKU

Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.3.2. [lnanupyembie pe3yJbTAThl 0CBOEHHS 00111€00pa30oBaTe/IbHOI TUCHUILUIUHBI B c0oTBeTcTBUM ¢ ®I'OC CIIO u Ha

MP 01 a) 6a30BbI€ JIOTHYECKUE ACHCTBUS:
- CaMOCTOATENbHO  (popMynHpoBaTh U
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPHU3HAK WU OCHOBAHUSA MJIA
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;
- ONpeneNsATh LeNu JCATENBHOCTH, 3a/aBaTh TMapaMeTpbl H
KPUTEPUU UX JTOCTUKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTU U MTPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHHSX
- BHOCHUTH KOPPEKTHUBHI B JIEATEIbHOCTh, OIIEHUBATh COOTBETCTBHE

AKTYaJIMU3NpPOBATh

pe3yNnbTaToOB  IENsM,  OIEHWBAaTh  PUCKH  TOCIEACTBHIA
JeSATEIHOCTH,

- pa3BHUBaTh KpPEaTHMBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX
npobem

JIP 07 6) 6a30BbIe HCCASAOBATEIIBCKUE ACHCTBUS:

OCHOB¢

Koa n
HAUMeHOBaHUe

I[lnanupyemMblie pe3yabTaThbl 0CBOCHHS AUCHUNIIUHBI
(popmupyembIx
KOMIIeTeHIN

Oﬁumel I[l/lcmzlr[.lmﬂapﬂl,le2

OK 01. JIP 05 B yactu TpyZ10BOr0 BOCIIUTAHUS: [1P6 2 Bmajmerh cUCTEMOW XMMHMUYECKUX 3HAHUU, KoTOpas
BhiGupars - TOTOBHOCTH K TpPYyAy, OCO3HaHHE LIEHHOCTH MAacCTEepCTBA, | BKJIIOUYAET: OCHOBOIMOJArallue MOHATUSA (XUMUYECKUN
CLOCOGLL Tpynonooue; } § DJIEMEHT, aTOM, 3JICKTpOHHas 000JI0YuKa aToma, s-, p-, d-
peimenis 3agay | TOTOBHOCTb K AKTMBHOH JIEATENBHOCTH TEXHOIOTHYECKOH M | OIEKTPOHHbIC opOUTamIM  aTOMOB, HOH, MOJIEKYJa,
npodeceHoHab COIIMAIIbHOW  HAIMPABJIEHHOCTH, CIOCOOHOCTh HWHUIMHUPOBATh, | BAJICHTHOCTD, ANEKTPOOTPHUIIATEIIBHOCTb, CTENEeHb
Hoil IUIAHUPOBaTh U CaMOCTOSITENTEHO BBUIOJHATL  TAKYIO | OKHCJICHHA, XMMHUYECKas CBA3b, MOJb, MOIAPHAs Macca,
eSITENBHOCTH NEeSITeIbHOCTD; _ | MonspHBIit 00beM, YIIIEpOAHBIA CKETIET, (1)YHKIII/IOHaJII)HaiI
HPHMCHUTENBHO | UHTEpeC K  pa3nuuHbiM  chepam  mpodecCHOHANbHOM | rpyIma, pajuKall, U30MEpHs, U30MEpPbl, TOMOJIOTHUECKUN
K pasIHuHbIM NEeSTeTbHOCTH, psn,  TOMOJIOTH,  YIJIEBOJOPOIBI,  KHUCIOPOA- U
COHTOKCTAM OBnanenue  yHHBEpPCaJbHBIMU yUY€OHBIMU TO3HABATENbHBIMH | a30TCOAEPIKAIIUE COCAUHEHHUS, OWOJIOTUYECKH AKTHBHBIC

JEACTBUSAMMU: BelecTBa (yrjIeBObI, KUPHI, OCIKN), MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCINHEHUS,
KPUCTAJJIMYECKAsl PELIeTKa, THIbl XUMHYECKHX peaKIuil
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHJOTEPMUYECKHE, PEAKIIMM HOHHOrO0 OOMEHa), pacTBOp,
QNIEKTPOJINTBI,  HEDJIEKTPOJIMUTHI,  AIEKTPOJIUTHYECKAs
JUCCOLIMAIUsA, OKHUCIINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XMMHUYECKON pEaKIMM, XUMHUYECKOE PAaBHOBECHUE), TEOPUU
U 3aKOHBI (TEOpUS XUMHUYECKOIO CTPOEHMSI OPTraHHMYECKHUX
BeuiectB A.M. bytnepoBa, Teopus 3JI€KTPOIUTHYECKON
nucconuanuu, nepuognyeckuit 3akon .M. Menpgeneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHH, (PAKTOJIOTUYECKUE CBECHUS

0 CBOﬁCTBaX, COCTaBC, IIOJYUCHUHU U 0e30ImacHOM
HCIIOJBb30BaHNU BayKHEHUIITHX HCOPTaHNYCCKUX n
OpraHN4YCCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ
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- BJIQJCTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOM M TMPOCKTHOM
NeSTeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABJISITH IPUYMHHO-CJICJICTBEHHBIE CBA3M U aKTYaJIU3UPOBAThH
3a/1auy, BBIIBUTATh THUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEHTBI
JUISl JOKa3aTeIbCTBa CBOMX YTBEPIKIICHHH, 3a/1aBaTh apaMeTpbl U
KPUTEPUU PEILICHHUS;

- aHaJIM3UpPOBaTh IIOJYYECHHBIE B XOJ¢€
pe3yiabTaThl, KPUTUYECKH OLIGHUBATh  HUX
MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb NIEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEICATCITLHOCTH;

- yMEThb MHTETPUPOBATh 3HAHUA W3 PaA3HBIX MPEIMETHBIX
obacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOJAXOAbI U
penieHus; CrocoOOHOCTh UX MCIOJIb30BaHMS B TI03HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE

peuieHust  3a/1adu
JOCTOBEPHOCTb,

JIeATEIbHOCTH YEJIOBEKA;

- YMETh BBISBISATH XapaKTepHbIE MPU3HAKU U U
B3aUMOCBSI3b M3YYEHHBIX MOHATUH, MIPUMEHSATH
COOTBETCTBYIOLIME ITOHATUS NPHU OINHUCAHUU CTPOCHUS M
CBOMCTB B3aMMOCBSI3b HM3YYEHHBIX MOHITHI, NPUMEHSITh
COOTBETCTBYIOLIME ITOHATUS TPU OIKUCAHUU CTPOCHUS M
CBOMCTB HEOPraHWYECKUX M OPraHUYECKHX BEUIECTB U HX
MPEBPALLCHUI;  BBISBIATH  B3aUMOCBSI3b  XUMHUUYECKUX
3HAHUM C TOHATUAMM U MPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

[1P6 3 ymeTh HCIIOJIB30BaTh HAUMEHOBAHMSI XUMHUYECKHX
COEIMHEHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKON M
MPUKJIAHON XMMHUU U TPUBUAJIbHBIC HA3BaHUS BAXKHEUILINX
BEIIECTB  (ITHWJIEH, AaleTWIeH, TJHIepuH, (QeHou,
dbopManbaerua, yKCycHast KUCJIOTa, TIMIHUH, YTapHBIN Ta3,
YIJIEKUCIIBIA Ta3, aMMUaK, raiieHass U3BeCTb, HETallleHas
U3BECTb, NMUTHEBAsI CO/A U JIPYT'HX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB, YpPABHECHUS
XUMHUYECKUX  peakuuid,  OOBSICHATH  HUX  CMBICI,
MOATBEPKIAaTh  XapaKTEpHbIE XUMHUYECKHE CBOKCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  OJKCIHEPUMEHTAMU U
3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMEeTh YCTaHaBIMBATh [PUHAJICKHOCTh H3YYEHHBIX
HEOPraHWYECKMX W OpPraHUYeCKHMX  BEHIECTB K
ONIPEAEIEHHBIM  KJaccaM M  TIpyInaMm COEIWHEHUH,
XapakTepU30BaThb HUX COCTAB M BaKHEHIIWE CBOWCTBA;
ONpeNeNsTh BHUABI XUMHUYECKHX CBSI3eM (KOBaJCHTHas,
MOHHas, MeTauInyecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KJIACCUPUIIMPOBATH
XUMUYECKHE PEaKLIUH;

- chopMupoBaTh TPEACTABICHUS: O XUMHUYECKOUH
COCTaBIISIOLLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIH
XMMUU B TIO3HAHUU SIBJICHUHN MPUPOJBI, B (HOPMUPOBAHUHT
MBIIUICHUS] U KYJIbTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
TPaAaMOTHOCTH, HEOOXOIUMOM JIJIsl PeIIeHUs MPAKTUUECKUX
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3aJa4 M OKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeE;

I[IP6 4 ymeTh NPOBOAUTH pPACUYETBI MO XHUMHYECKHUM
dbopMylnaM W ypaBHEGHUSM XUMHYECKHX PEAKIHH ¢
UCIIOJIb30BaHUEM busznueckux BEJIMYUH,
XapaKTEePHU3YIONINX BEIIECTBA C KOJTUYECTBEHHON CTOPOHBI:

Maccel, oObBeMa (HOpManbHBIE  YCIIOBHS) Ta3oB,
KOJIMYECTBA  BEIIECTBA;  HCIIOJNB30BAaTh  CHUCTEMHBIE
XMMUAYECKHE 3HAHWS Ui TPUHSATHS  PEHICHHHA B
KOHKPETHBIX KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C

BCHICCTBAMHU 1N UX ITPUMCHCHUCM

OK 02.
Hcnons3oBarts
COBpEMEHHBIE
CpeacTBa
MOKCKa, aHAJIU3a
"
WHTEPIpETauN
uHpopManuu
nH(}OPMALIMOHH
bl€ TEXHOJOIHU
TUISt
BBITIOJTHEHUS
3a1a4y
npogeccuoHaib
HOU
JesTeNbHOCTH

B o0nactu eHHOCTH HAyYHOTO MTO3HAHMSA:

JIP 04 chopmMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAayKu U
OOIIIECTBEHHON NpaKTHUKH, OCHOBAaHHOI'O Ha JUallore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM ~ MHpPE; COBEPLICHCTBOBAHME SI3BIKOBOM H
YUTATEIbCKON KYJIbTYpbl KaK CPEJICTBAa B3aUMOJEHCTBUS MEXKAY
JIOJbMU M TI03HAHUSA MHUPA; OCO3HAHUE LIEHHOCTH Hay4yHOU
NESTEIbBHOCTH  TOTOBHOCTb  OCYLIECTBIJISITH  NPOEKTHYHO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh NHANBUYalIbHO U B IPYIIIIE

OBnazieHue yHHBEPCAIbHBIMU Y4YEOHBIMU IMO3HABATEIbHBIMHU
JIECTBUSIMHU:

MP 04 B) pabota c nuHpopmanme:

- BJaIeTh  HaBBIKAMU  TOJNydYeHUs  uHpopmanuu U3
HCTOYHHUKOB Pa3HbBIX THIIOB, CaMOCTOSITEIIEHO
OCYUIECTBIISATh TIOUCK, aHasus, CHCTEMaTHU3aIHI0 u
WHTEpIpETaio HMHPOPMALIMK PA3IMYHBIX BUIOB U  (popMm
MpeACTaBICHUS

- cO3J1aBaTh TEKCTHI B Pa3IMUHBIX hopMaTax ¢ y4eTOM Ha3HAuUEHUs
uHbOpMAallUM U LEJIEeBOH ayJaUTOpUH, BHIOMpAs ONTHMAJIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalIU3allUN;

- OLICHUBATh JIOCTOBEPHOCTB,
nH(popmanuu, ee COOTBETCTBHUE
MOpaJIbHO-ITUYECKMM HOpMaM

JICTUTUMHOCTD
IIpaBOBbBIM n

I[IP6 3 ymerTb IUIaHMpPOBATb W BBINOJHATH XUMHUYECKUI
AKCIIEPUMEHT (TPeBpalleHUs OPraHMYeCKHX BEIIECTB IpH|
HarpeBaHuy, MOJyYEHHE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKIIMU Ha aJbJIETH/IbI, KpaxMaj, YKCYCHYIO
KHCJIOTY; J€HaTypalus OEJIKOB NpU HarpeBaHUH, LIBETHHIE
peaxkuuu OEIKOB; MIPOBOJNTH
peakuuyu HOHHOIO OOMEHa, ONpElNeNsTb Cpedy BOJHBIX
pacTBOPOB, KaUeCTBEHHBIE peaklliu Ha Cynab(har-, KapOoHaT
U XJOpPUJI-aHUOHBI, Ha KaTUOH AaMMOHHS; pelaTh
AKCIIEpUMEHTANIbHBIE 337aud 1o TeMaMm "Metamiel" ¥
"HemeTannbl") B COOTBETCTBHM C MpaBUJIAMHU TEXHUKH
O0e30macHOCTM Tpu  OOpallleHuH C  BEIIeCTBAMU U
1a00paTOPHBIM 000PYAOBAaHUEM; TIPEJICTABIISTH PE3YIHTATHI
XMMUYECKOTI0 JKCIEpUMeHTa B (opMe 3amucH YpaBHEHUH]
COOTBETCTBYIOIIUX PEAKIUil 1 (GOpMYyIUPOBATH BBHIBOJBI HA
OCHOBE ITHX PE3YyJIbTATOB;

[1P6 6 ymeTh aHANM3UPOBATh XUMHUYECKYIO WH(OpMaIHio,
MOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MAacCOBOIi
uH(popmanuu, cetb UHTEepHET u Apyrue);

- [IP6 4 BnajeTh OCHOBHBIMH METOAAMU HAYYHOTO
MO3HAHUS BELECTB U XUMUYECKUX sBJIEHUN (HaOI0eHue,
U3MEpEeHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE); YMETh
MPOBOAMTH pacueTbl MO XUMHYECKMM (opmynaMm u
YPaBHEHUSIM XUMHUYECKHX pEaKUUd C HCIOJIb30BAaHUEM
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- HCIIOJIb30BAaTh Cpe/icTBa HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUN
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 33]1a4 C
coOnroieHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHH s, TPaBOBBIX U STUYECKUX HOPM,
HOPM MH(OPMAITIOHHOK

0€30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIHIH,
nH(OPMaIMOHHON 6€30MaCHOCTH JIUYHOCTH;

¢bu3nYecKUX BEJIMYMH, XapaKTEPU3YIOIIMX BeEIleCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa HOPMAaJbHBIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS JJIsl TPUHATHUS PEIICHUI B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C
BEILECTBAMH U UX TPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOEHCTBO
BaTh U paboTarhb

- TOTOBHOCTh K  CaMOpPa3BUTHIO, CAMOCTOSITCIILHOCTH U
CaMOOINPE/ICIICHHIO;

MP 03 OsnaneHue HaBbIKAMH Y4eOHO-HCCIIEIOBATEIBCKOH,
IIPOEKTHOM M COIMAIbHOM JIeATEIIbHOCTH;

OganeHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:
JIP 07 6) coBMecTHas IESITCIBHOCTD:

- TMOHWUMaTh W WCIOJB30BATh IPEUMYIIECTBA KOMAHIHOH U

[IP6 3 yMmeTb IUIAaHUPOBATH M BBINOJHATH XUMMUYECKUN
HKCIEPUMEHT (IIpEeBpAILEHUs] OPIraHUYECKUX BELIECTB NPHU
HarpeBaHuy, IIOJIy4CHUE ITUIICHA U U3YYEHHUE €rO CBOWCTB,

WH/MBUYaJIbHOM paboThI; KayeCTBEHHbIE  pEaKUMUd Ha  ajJbJerujpl, Kpaxmal,
B KOJUICKTHBE M | . ppyHumath 1eIH COBMECTHOM JEATEIbHOCTH, OPTAHU30BBIBATh | YKCYCHYIO  KHCIOTY,  JCHATypaius  OCIKOB  MpH
KOMaHAe U KOOPAMHUPOBATb JEHCTBUS 10 €€ JIOCTHKEHMIO: COCTABIATH | HATPEBAaHUM, IIBETHbIE peakUuu OEJIKOB; MPOBOJIUTH
IUIaH  JCHCTBUM, pacrnpenensTh poJii C Y4eTOM MHEHUH | peakiuu HOHHOIO0 OOMEHa, ONpENeNsiThb Cpely BOJIHBIX
YYaCTHHUKOB O0OCYXJIaTh pe3yIbTaThl COBMECTHON pPabOTHI; pacTBOpOB, KAauyeCTBEHHBbIE peakUMU Ha  Cyabdar-,
- KOOPJAMHUPOBATh U BBINOJIHATH padOTy B YCIOBHSX peajbHOro, | KApOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS;
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS; IIP6 5 pemaTh 3KCHEpUMEHTANbHbIE 3a7aydl MO0 TeMaM
OCYIIECTBJISITh TO3UTUBHOE CTpaTermdeckoe moseneHue B | "Metamnsl" u "Hemeramnsl" B COOTBETCTBUM C TIPaBUIAMH
Pa3NUYHBIX CUTYalMsIX, MPOSABIATH TBOPUYECTBO M BOOOPaXKEHME, | TEXHUKH OE30MaCHOCTU NpHU OOpAILEHWH C BEUleCTBaMHU U
OBbITh MHULIMATHBHBIM 71a00pPaTOPHBIM 000pyOBaHUEM; MIPEACTABIIATh
OBnajzieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU ACHCTBUSAMU: | pe3yJabTaThl XMMUUYECKOI'O SKCIIEpPUMEHTa B (popme 3amucu
MP 02 r) npunsarue ceds U Apyrux JoIeu: YpaBHEHUH COOTBETCTBYIOUIUX peakuuil U popMyIHpOBaTh
- IPUHAMAaTh MOTHBBI M apryMEHTHI IPYTUX JIFOJEH NP aHAIU3€ | BHIBOJBI HA OCHOBE ITHX PE3YyJIbTaTOB
PE3yNIbTAaTOB JIE€ATEIbHOCTH;
- IpU3HABaTh CBOE MIPABO M MPABO JAPYIHX JIIOJCH Ha OMINOKY;
pa3BUBaTh CIIOCOOHOCTH IMOHMUMAaThb MHP C TO3UIMH JIPYroro
4eJI0BEKa
OK 07. JIP 14 B o6nactu 3K0JIOTHYECKOTO BOCITUTAHUS: [IP6 1 cdopMupoBaTh NpeACTABIEHUS: O XUMHUYECKOM
CopneiicTBOBaTh | - C(OPMHPOBAHHOCTH 3KOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHHE | COCTABJISAIONICH eCTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU
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COXPAHEHHUIO BIMSIHUSA COLMAIbHO-)KOHOMHMUYECKUX IIPOLIECCOB HA COCTOSHUE | XUMHUM B MO3HAHWUU SIBIEHUM NpUpoAbl, B (GopMUpOBaHUU

OKpYy>Karolen MPUPOJHON U COLUMAIBHOW CpeAbl, OCO3HAHHE TJIO0ATBHOTO | MBIIIICHUS U KYJIbTYPhI JIMYHOCTH, €€ (PYHKIIMOHAIBHOU

Cpensl, XapakTepa 3KOJIOIMYECKHX IpolieM; IpaMOTHOCTH, HEOOXOIUMOM Ul PEIIEHUs MPaKTHUYECKHX

pecypcocOepex | - IUIAaHUPOBAHHE M OCYILECTBJICHUE JEHCTBHI B OKPYXKAIOWICH | 337a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOLICHHS K

CHHUIO, Cpele Ha OCHOBE 3HaHWA Leled YCTOMYMBOIO Pa3BUTHS | CBOEMY 3J0POBBIO U IIPUPOJHOU CpEXE;

IIPUMEHSTh YEeJIOBEYECTBA; [MP6 5 yMmerh coONOAATh TMpaBUiIa  SKOJOTHYCCKH

3HAHHUS 00 | aKTMBHOE HENpUATHE JEHCTBUH, MIPUHOCSIIUX BPE OKPY’KaloIIeH | 11e1eco00pa3HOro IMOBEAECHUS B ObITY U TPYyIOBOH

U3MEHEHUHU cpene; JIESTEIIBHOCTH B LEISIX COXPAHEHHUsS CBOETO 310pOBbS U

KJIMMarTa, - YMEHHE MPOTHO3MPOBATH HEOJIArONpPUATHBIE 3KOJIOIMUYECKHE | OKPYKAIOLIEH MPUPOJHON Cpenbl; YUYUThIBaTh ONACHOCTb

IIPUHLIMIIBI IIOCJICACTBUS IPEANPUHUMAEMBIX I€UCTBUM, IPEJOTBPAILATh UX; | BO3JEHCTBUS Ha JKMBbIE OpPraHU3Mbl ONPEIEIIEHHBIX

OepeKIMBOrO - paclIupeHue OIbITa JESATEIBHOCTH JKOJIOTMYECKOH | BEIIECTB, IIOHMMAas CMBICI IIOKa3aTeias IMpeAciIbHON

MIPOU3BOJICTBA, | HANPABJIEHHOCTH; JIOITYCTUMON KOHIIEHTPaLuU

3pHEeKTUBHO MP 03 oBnajgeHue HaBblKaMH Y4eOHO-HCCIIEI0BATEIbCKOH,

JICHCTBOBAaTh B | IPOCKTHOW U COLUAIBHOM IESITEIbHOCTH;

Ype3BbIYAHBIX

CUTYaIUsAX

11K 2.4. JIP 09. 'oTOBHOCTB M CIOCOOHOCTH K 0Opa3zoBanuio, B ToM | [IP6 1 CdopMupoBaHHOCT, TPEICTABICHUH O MECTe

OcymecTBiATh | uucie camMooOpa3oBaHWIO, Ha TPOTSHKCHWM BCEH JKWM3HM; | XUMHM B COBPEMEHHOW HAY4YHOW KapTHHE MHpa;

pa3paboTKy CO3HATEJIbHOE OTHOIIEHHE K HENpEepbIBHOMY OOpa30BAaHUIO Kak | IOHMMAHUE POJIM XUMHMU B (OPMHPOBAHUU KPYrozopa U

TECTOBBIX YCIIOBUIO  yCIEUIHOW Npo(eCCUOHAIbHOW U  OOLIECTBEHHOW | (YHKIIMOHAIBHONM TPaMOTHOCTH YEJIOBEKa JUIsl PEIeHUs

HabOpOB U JESATEIBHOCTH. IIPAKTUYECKUX 3a7ad;

TECTOBBIX MP 01. Ymenue camocrostensHo onpenenstb uenu | [IP6 3 BrnaneHue OCHOBHBIMH METOAAMHU HAy4YHOI'O

CLICHApUEB U1 | JEATEIBHOCTH " COCTaBIIATh TUTaHbI NeSTeIbHOCTH; | TO3HAHMS, UCIONb3YyeMbIMH B XHMMHUHU: HaOJIIO/IE€HUE,

MPOrpaMMHOTO | CAaMOCTOSITEIBHO OCYIIECTBIISATS, KOHTPOJIMPOBATh U | ONHCAHHUE, U3MEpEeHHUe, 9KCIIEPUMEHT; yMEHUE

obecreyeHus. KOPPEKTHPOBATh JIEATEIbHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE | 00pabaThiBaTh, OOBSACHATH PE3yJIbTaThl MPOBEAEHHBIX
pecypchl ISl JOCTUXKEHHS MOCTABJIEHHBIX 1IE€JI€M M pealn3aluy | ONBITOB U JiedaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH
IUTAHOB  JICSATEIBHOCTH; BBIOMpPATh YCIEUIHbIE CTPAaTeTMd B | IPUMEHATh ~ METOAbl  IMO3HAaHUS  NpU  pElIeHUH
Pa3IMYHbIX CUTYaIUAX IIPAKTUYECKHX 3a7ay;

IIK 9.1. JIP. 13. Oco3nansblii BbiOOp Oynymeit mnpopeccun u | [IP6 1 CdopmMHpoBaHHOCTH NPEJACTABICHUH O MecCTe

Pa3pabarbiBaTh | BO3MOXHOCTEH pealu3ali COOCTBEHHBIX XU3HEHHBIX IJIAHOB; | XMMUUM B  COBPEMEHHON HAy4yHOW KapTUHE MHpa;

TEXHUUYECKOE OTHOLIEHHE K  NPO(PECCHOHANBHON  JEATETBHOCTH  KakK | IOHUMAaHUE POJIM XUMHMU B (POPMHPOBAHUU KPYrozopa U

3a/1aHue Ha BeO-
MIPUIIOKEHUE B
COOTBETCTBUH C
TpeOOBaHUSIMU

BO3MOXHOCTH Y4YaCTHsd B PCHICHUH JIMYHBIX, 06IIICCTBGHHBIX,
rOCYJJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM.

MP 03. Bianenue HaBbIKaMH [103HABATEIbHOM, Y4eOHO-
HCCIIEA0BATENBCKON U IIPOCKTHOM ACSITEIBHOCTH, HABBIKAMU

(GyHKIIMOHATILHOU
IPaMOTHOCTH 4YEJIOBEKAa Il PEIICHHS IPAKTHYECKUX
3ajady;

[IP6 3 BrageHue OCHOBHBIMH METOAAMHU HAYYHOT'O
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3aKa3zyuKa paszpelleHus mpodsieM; CHoCOOHOCTh M TOTOBHOCTD K MO3HAHUS, UCHOJIb3YEeMBbIMU B XHUMHUHU: HaONIOJIEHUE,
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX OINMCAaHUE, U3MEpEHHUE, SKCIEPUMEHT; yMEHUe
3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOJIOB MIO3HAHUA.B CO3JaHUHU | 00pabaTbiBaTh, OOBACHATH PE3YyIbTAThl IPOBEIEHHBIX
HOBOW 0a3bl MaTEPHAILHON KYIBTYPHI, B PEIICHUH TI100aTBHBIX ONBITOB W JIeNaTh BBIBOJBI; TOTOBHOCTH M CHOCOOHOCTH
po0JieM yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA OPUMEHSTh ~ METOAbl  IO3HAaHUS MNP PELICHUU
IIPAKTUYECKUX 3ajay;
[1P6 5 BmaneHue mpaBwiiaMu TEXHUKHA O€301TaCHOCTH IPHU
MCIIOJIb30BAHUN XUMUYECKUX BEUIECTB;
[IP6 3 BmageHne OCHOBHBIMH METOHAaMHU HAYYHOI'O
K 9.4. | JIP 09. I'oTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE i
. MO3HAHMS, UCIHOJIB3YEMbIMH B XHUMHH: HaOIIOJCHUE,
OcymecTBiATh | caMOOOPa30BaHUIO, HA MPOTSHKEHUU BCEM JKU3HH; CO3HATEIhHOE
OTHCaHUE, U3MEpeHHE, 9KCIIEPUMEHT; yMEHUE
TEXHUYECKOE OTHOIIEHHE K HENPEPbIBHOMY O0Opa30BaHUIO KaK YCIOBHIO
. . N o0pabaTbIBaTh, OOBACHATH PE3YIbTAThl IMPOBEJCHHBIX
COIMPOBOXACHUE | YCTICIIHOW MpodeccoHaNbHON 1 001IECTBEHHON AesITeTbHOCTH.
OMBITOB U JI€JIaTh BBIBOJABI; TOTOBHOCTh M CHOCOOHOCTH
u MP 01. YMenue caMOCTOSITEIBHO ONPEACIIATD LENU IeITeTbHOCTH
NPUMEHITh ~ METOABl  IO3HAHWUS  NPU  PCIICHUU
BOCCTAHOBJICHHE | U  COCTaBISATh  IUIAHBl  JIEATEIBHOCTH;  CAMOCTOSATEIHHO
BeO OCYILIECTBIISATh KOHTPOJIUPOBATh " KOPPEKTHPOBATD | Dok W ICCKHX 38121,
. Y ’ TpoHp pp P [1P6 5 Bnanenue nmpaBujlaMud TEXHMKU O€30MACHOCTU IPU
MPUJIOKEHUH B | IEATENBHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYpChl s

COOTBCTCTBHU C
TEXHUYCCKUM
3aJaHUCM.

JOCTHIXKCHHA ITIOCTAaBJICHHBIX ueneﬁ n peaiu3aluu I1JIaHOB
ACATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCruu B PA3JIMYHBIX
CUTyalusiax

UCIIOJIb30BAHUY XUMHUECKUX BEIICCTB;

I[IP6 6 CdopMHUPOBAHHOCTH COOCTBEHHOH ITO3UIIUU II0
OTHOILIECHUIO K XMMUYECKON MH(OpMAIIMH, ITOTy4aeMOHN M3
pa3HBIX UCTOYHUKOB
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJLHOM

JAUCHUTIJIMHBI «XUMUSA»

Bujx yueOHoi padoThl

Oo0BbeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 74
B T.Y.

OcHOBHOE coJiepKaHue 68
B T. 4..

TEOPETUICCKOE 00yUCHHE 26
MPAKTUYECKUE 3aHSATHUS 20
1abopaTOpHBIC 3aHIATHS 22
[IpodeccnoHaiLHO-OPUEHTUPOBAHHOE CO/IEeP:KAHUE

(comep:kaHue MPUKJIATHOTO MOTYJIs1) 6
B T. 4..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHATUA 4

I[IpomexyTouHasi arrecTanus (3a4eT)
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2.2 TemaTuyecKHid IVIAH U COAEPKAHUE YUeOHON JUCHUIINHBI

Dopmupye
HaumeHnoBanue Conep:xkanue y4eOHOro Mmatepuasa (0CHOBHOE M NPO(eCcCHOHATBHO- O0bem | Mble
pa3/iesioB U TeM | OPUEHTHPOBAHHOE), JIA00OPATOPHBIE U MPAKTHYECKUE 3AHATHSA, IPUKJIAAHOH MOAYy/ab UacoB | KOMIETeH
19701
1 2 3 4
OCHOBHOE cO/Iep:KaHue 66
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
OcCHOBHOE conepKaHue 6
Teopernueckoe oOyueHue 2
CoBpeMeHHass MOAenb CTpoeHUus aToMa. CHMBOJHMYECKHM SA3BIK XUMHUH. XHUMUYECKUN
AJIEMEHT. DJIEKTpOHHAasi KoHurypauus atoma. Knaccudukaruss XuMU4eCKUX 3JIEMEHTOB
(s-, p-, d-amemenTnl). BasieHTHBIC 2JIEKTPOHBI. BalleHTHOCTh. DJIEKTPOHHAS IMPHUPOJIA 2
Tema 1.1 XUMHUUYECKOUN CBS3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XMMUYECKOU CBSI3U (KOBaJICHTHAS,
CTpOCH.I/IC. MOHHAs, METaJUIMYECKasi, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
ATOMOB JlaGopaTopHbIe 3aHATUS 2
XUMHUUYECKUX JlabopaTtopHas paborta «OcHOBBI 1abopaTOpHOl MpakTHKWy». JIaboparopHas nocyzaa u OK 01
3JIEMEHTOB U XuMudeckre peaktuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JlabopatopHoe
pupoa ob0opynoBanue. TexHnka 0€30MacCHOCTH U MpaBuiia paboThI (MMOBEEHNUs) B 1a00OpaTOpPUH.
XUMHYCCKOH [IpakTHueckue 3aHATHUS 2
CBA3N Pemenne 3amanuii Ha UCIIOJIL30BaHUE XUMHUYECKOM CUMBOJIMKHA U Ha3BaHUM COECIMHEHUMN
M0 HOMEHKJIAType MEXIYHapOJHOIO COK3a TEOPETUYECKOW M MPUKIAJHOW XUMHHU U
TPUBHAIBHBIX Ha3BaHUW JJIA COCTAaBJICHUS XUMHUYECKUX (OpPMYJ JIBYXaTOMHBIX
COCIMHEHUN (OKCHUIOB, CYIb(HUIOB, THUAPUIOB W T.I.) U JPYTUX HEOPTaHUYECKUX 2

COEIMHEHUHN OTIEILHBIX KJIaCCOB.
[IpakTryeckue 3aaHusl Ha YCTAHOBJICHUE CBSI3M MEXIY CTPOCHHUEM aTOMOB XUMHYECKHUX
AJIEMEHTOB M TMEPUOAUYECKUM H3MEHEHHEM CBONCTB XMMHUYECKHX JJIEMEHTOB M HUX
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COCIMHEHHUH B COOTBETCTBUHU C MOJOXKCHUEM HGpPIOI[H‘ICCKOﬁ CUCTCMBI.

Tema 1.2.
[Tepunoauueckuii
3aKOH U
tabmuma .M.
MenneneeBa

OcHoOBHOE coaepxaHue

HpaKaneCKne 3aHATUA

[Tepuomnueckas cucremMa XuMudeckux aiemMeHToB .M. MenneneeBa. @usnueckui
CMBICH

ITepuonnueckoro 3akona J[.M. MeHueneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMNCTB
XUMUYECKAX DJJIEMEHTOB, OOpa3yeMbIX HWMH TPOCTBIX M CIIOXKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO 3jeMeHTa B Ilepuoamdeckoil cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepnonnueckoro 3akona /.M. Menneneesa.
[Iporaosel .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKMX JJIEMEHTOB. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XAPAKTECPU3ALMIO XUMUYECKUX
AEMEHTOB «MeTamnyeckue / HeMETaNIMueCKUue CBOMCTBA, AJIEKTPOOTPUIIATEIIHLHOCTh
XAMHUYECKUX AJIEMEHTOB B COOTBETCTBUHM C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME XUMHUYECKUX dieMeHTOB J/[.1. Menneneera»

OK 01
OK 02

Paznen 2. XuMudeckue peakiuu
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Tema 2.1.
Tumner
XUMHYECKUX
peaxkuui

OcHOBHOE coaepxaHue

Teopernueckoe o0yueHue

Knaccuduxanus 1 TUIBI XUMHUYECKUX PEaKIMi C y4aCTUEM HEOPTraHUYECKUX BEIECTB.
CocrapiieHuEe ypaBHEHUN peaKkIuii COeIMHEHMUS, Pa3JI0KEeHUS, 3aMEeIIeHUsI, OOMEHa, B T.4.
peaKLMil TOPEHUs, OKUCIICHHS - BOCCTAHOBIICHMUSI.

YpaBHEHUST OKUCIIEHUSI-BOCCTAHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAQHOBUTEIIb.

CocTtaBiieHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH METOIOM
AIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B IIPUPOJIE,
MPOM3BOJICTBEHHBIX IIPOIecCcax M )KU3HEAEATEILHOCTH OPTaHU3MOB

JlaGopaTopHble 3aHATHSA

KomndecTBenHbie OTHOIICHUS B XUMUH. OCHOBHBIE KOJTMUECTBEHHBIEC 3aKOHBI B XUMUM U
PpacCUCThI 110 YPABHCHUAM XUMHUYCCKUX peaKI_[Hﬁ. Moib Kak CAHMHHUIIA KOJIMYCCTBA

OK 01
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BCIIICCTBA. MOH}IpHa}I Macca. 3aKOHBI COXpaHCHHUA MACChl U DHCPIUH. 3aKoH ABoraszo.
MOJ'IHpHBII?I 00beM ra3oB. OTHOCHTEIBHAS INIOTHOCTH Ta30B. PacueTsl o YPaBHCHUAM
XUMHNYCCKUX peaKHI/Iﬁ C HUCIIOJIB30BaAHHUCM MACCHI, oO0BeMa (HOpMaJII)HBIG YCHOBI/IH) Ia3o0B,
KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DIIEKTPOJIUTUYE
CKast
JIMCCOITHAITHS 1
WOHHBIA 0OMEH

OcHoBHOE coJep:KaHue

Teopernueckoe o0yuenme

Teopusa 3nekTpoaUTHYECKON aucconuanuu. MoOHBI. ONEKTPOJUTHI, HEINEKTPOIUTHI.
Peakiun nonHoro oOMena. CocraBiieHue peakuii HOHHOro 0OMEHa MyTeM COCTaBJICHUS
UX TIOJIHBIX W COKpAIEHHBIX HOHHBIX YypaBHEHUH. KHUCIOTHO-OCHOBHBIE pEaKIIMH.
3a/laHKs Ha COCTABJICHUE HOHHBIX PEAKIUI

OK 01
JlabopaTopHble 3aHATHSA OK 04
JlabopaTopHas padbota "Tunbl XUMHUYECKUX peaKimii".
HccnenoBanre TUIOB (MO COCTaBY M KOJIMYECTBY UCXOAHBIX U 0OPa3yIOIIUXCS BELECTB)
U TPU3HAKOB XUMHUYEeCKUX peakuuil. IIpoBenenune peakiuuii uOHHOro oOMEHa,
OIpEENIeHHE CPEbl BOJHBIX PACTBOPOB. 3a/1aHUs HAa COCTaBJICHUE NOHHBIX PEaKIIMii
KounrpoJubHas
Crpoenue BelecTBa 1 XUMHYECKHE PEAKIIMU
padora 1
Paznen 3. PacTBoOpbI
Tema 3.1. OCHOBHOE COJep KAHUe OK 01
[lonsatue o OK 02
pacTBopax IIpakTHyeckue 3aHATHHA OKO7
[IK 2.4
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PactBopenue kak Qusuko-xumudeckuid npoiuecc. PactBopsl. CriocoObl MPUTrOTOBIICHUS
pactBopoB. PactBopumMocTh. MaccoBas 1051 pacTBOpEeHHOro BemecTBa. (CMbICH
noKasareli MpeeiabHO JOMYCTUMOW KOHIIEHTPAIlMM M €r0 HCIOJb30BaHHUE B OIICHKE
HKOJIOTHYECKOM 0€30M1acHOCTH.

[IpaBuia 3KOJOTUYECKHU 11€I€CO00PA3HOr0 MOBEACHUS B OBITY U TPYAOBOU JACSITEIBHOCTH 2
B LIEJISIX COXPAHEHHUs CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOJIHON CPEIbl; OMaCHOCTh
BO3JICHCTBHSI HA KUBBIC OPTaHU3MBI OTIPEICIICHHBIX BEIICCTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPHI,
HCITOJIb3yEeMbIC B OBITOBOM W TPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 3.2. JlaGopaTopHble 3aHATHS 2
Hccnenosanue | JlaGoparoprast paGota «[IpUTOTOBICHHE PACTBOPOBY.
CBOHCTB [TpuroroBneHne pacTBOPOB 3amaHHOW (MaccoBOM, %) KOHIEHTpaluu (C TMPAKTUKO- 5
pacTBOpPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPEIETIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
Pa3nen 4. CTpoeHue U CBOHCTBA HEOPTrAaHMYECKHUX BelleCTB 20
Tema 4.1.
OcHoBHOE coaep:xaHue 4
Knaccudukarmus,
HOMCHIIATYPA Teopernueckoe o0yueHune 2
U CTPOCHUE
Heopranudecku | [Ipenmer neopranmyeckoi xumun. Kinaccudukanus Heoprannueckux Bemiects. [Ipoctoie
X BEILECTB U CJIOKHBIE BemecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEHIECTB (OKCHUIBI, THAPOKCHUIBI,
KHUCIIOTBI, COJIN). B3aMOCBS3b HEOPTAaHUUECKUX BEIIECTB. ATperaTHble COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbIe BemecTBa. THUITH KPUCTATUTMYECKUX PEIICTOK 9
(aToMHast, MOJICKYJIIpHAsI, MOHHAS, METAJNTMYECKasi). 3aBUCUMOCTh (PM3UYECKUX CBOWCTB
BCII[ECTBA OT THIA KPUCTALINICCKON pemeTKi. 3aBUCUMOCTh XHMHUYECKOW aKTUBHOCTH
BCIIECTB OT BUJa XUMHUUYECKOW CBSI3U U THIA KPUCTALTNYCCKON pemeTku. [IpudauHbI
MHOT000pa3us BEIECTB
IIpakTHYeckune 3aHATHS 2
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HoMenknaTypa HeOpraHM4eCcK1X BEUIECTB: HA3BaHUE BEILIECTBA UCXOMS U3 UX
XUMHUYECKON (POPMYJIbl UIIH COCTABIICHUE XUMUYECKON (POPMYIIBI UCXO/Is1 U3 Ha3BaHUS
BelecTa 1o mexayHapoaHoit (MIOITAK) winu TpuBraibHOM HOMEHKIIATYpE.

Pemenue npakTHYecKux 3aJjaHui 10 KiIacCU(PUKALMKU, HOMEHKIIATYpe U XUMUYECKUM
dbopmyamM HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (YrapHBIM ra3, yriaeKUCIIbIi
ras, aMMuak, raiieHasi i3BeCTh, HeralleHasi U3BeCTh, IMTHEBAS COJIa U JIPYTUX ): HA3bIBATh
U COCTABJIATH (POPMYIIBI XUMHUYECKUX BEIIECTB, OMPEACIIATh MPUHAIICKHOCTD K KIIACCY.
HcTtounnku xumudecko nHGpopManuu (CpeacTB MaccoBoi nHpopmarmu, ceth MaTepHET
u apyrue). [louck nadopmaruu no Ha3BaHUAM, UACHTU(HUKATOPAM, CTPYKTYPHBIM

dbopmynam.

OK 01
OK 02

Tema 4.2.
dusnke-
XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BCILICCTB

OcHoBHOE€ coacpKaHue

14

Teopernueckoe o0yuenue

Mertamibl. O0mue pu3nvyecKkue 1 XUMHYECKUE CBOcTBa MeTauoB. CriocoObl
MOJIy4eHUs. 3HAYEHUE METAJNIOB U HEMETAJJIOB B IIPUPOJIE U )KU3HEAECATENBHOCTH
4esloBeKa U OpraHu3MoB. Koppo3usi MeTayuioB: BUJbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3UHU

OK 01
OK 02
[IK 2.4

Hemetamnbl. O6mue ¢pu3ndeckue 1 XUMUISCKHE CBOMCTBA HEMETAUIOB. THITHYHBIC
cBoiictBa HeMeTasuioB [V- VII rpynm. Knaccuduxarus u HoMeHKIaTypa COeTUHEHUM
HeMeTauioB. KpyroBopoThl OMOTE€HHBIX JIEMEHTOB B MPUPOJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIECTB (OKCHUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX
BEILECTB, BOAOPOJIHBIX COEJUHEHUH, BBICIIUX OKCUAOB U THAPOKCHJIOB.

IIpakTu4yeckue 3aHATHS

CocTtaBiieHHE ypaBHEHU XUMUYECKUX PEAKIUNA C YHaCTUEM MPOCTHIX U CIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIIOB U HEMETAJUIOB; OKCUA0B METAJUIOB, HEMETAJIIOB U
aM(pOTEPHBIX DJIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAHUHN 1 aM(pOTEPHBIX
TUJIPOKCUIOB; HEOPTaHMYECKUX COJIEN, XapaKTEPU3YIOIIMX UX CBOMCTBA. Penenue
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IMPAKTHKO-OPUCHTHPOBAHHBIX TCOPETUUCCKUX SaI[aHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IIOJIYYCHHUC
1 0e30IMacHOE MCITOJIb30BAaHUE BayKHEHIITHNX HCOPraHNYCCKHX BCIICCTB B 6BITy )41
Hp&KTPI‘IGCKOﬁ ACATCIIBHOCTH YCJIOBCKA

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabora «CBOHCTBa METAJUIOB U HEMETAJIJIOBY.

HccnenoBanre GU3NYECKUX U XUMHUYECKUX CBOMCTB METAJJIOB M HEMETAIIOB. Perenue
AKCIEPUMEHTANBHBIX 3a]1a4 M0 CBOMCTBAM XMMUYECKUM CBOMCTBaM METAJIJIOB U
HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJYYECHHUIO COCTMHEHUN METAJIJIOB U HEMETAJIOB.

AHJIOTEPMHUYECKHUE, PEAKIIUH.
OO6paTUMOCTh peakiuil. XMMHUUECKOE PABHOBECHE U €r0 CMEIIICHHE 0T IeHCTBUEM
pa3uuHbIX (aKTOPOB (KOHIIEHTPAIMs PEareHTOB UK MTPOJAYKTOB PEaKINH, 1aBJICHUE,

Tema 4.3. OcHOBHOE coaep:xkaHHue
Unentnduxanus | JlabopaTopHble 3aHATHSA
Heopranudecku | Jlaboparopnas padora «aeHTuduKams HEOpraHM4ECKUX BEIIECTBY.
X BEIECTB Pemenne 5SKCHEpUMEHTANBHBIX 334a4 MO0 XMMHYECKMM CBOMCTBAM METALUIOB M OK 01
HEMETAJUIOB, 110 PACIIO3HABAHUIO U NOJIYYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJIIOB. [1K2.4
WNnentuduxaiuss HEOPraHM4eCKMX BEUIECTB C UCIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTE€pPHBIX KaU€CTBEHHBIX peakiuil. KauecTBeHHbIE peakuu Ha cynb(ar-,
KapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHSI
KonTpoJubHas .
CBolicTBa HEOPTraHMYECKUX BEILECTB
padora 2
Pasnen 5. KI/IHeTIquCKHe Y TEPMOJUHAMUYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
peaKkiuii
Tema 5.1
OcHOBHOE coJiepKaHuE
CkopocTh
XUMHUYECKUX Teopernueckoe o0yueHune
peaKuuu. CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAKTOPOB: MPUPOBI PEArUPYIOIINX OK 01
XHWMHUYECKOE BEILIECTB, KOHILIEHTPAllMM pEarupyrouMx BEHIECTB, TEMIEpaTypbl M  IUIOMIAAU OK 02
paBHOBECHE PEaKIMOHHON TMOBEPXHOCTU. TeruoBble A(PPEKThl XUMHUECKMX peakuuid. OK30- U [1K2.4
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TeMrepaTypa) JUisl CO3JaHus ONTUMANIbHBIX YCIOBUHN MPOTEKAHUS XUMUYECKUX
npoueccoB. [Ipunumn Jle [larense

JlaGopaTopHnasi padora 2
JlabopaTopHas pabora «CKOpPOCTh XHUMHYECKHUX peakiui. CMeleHne XHMHYECKOTO
paBHOBecus» PelieHrne NpakTHKO-OPUECHTUPOBAHHBIX 33JaHWil Ha aHamu3 (aKTOpOB,
BIIMAIONIMX Ha W3MEHEHUE CKOPOCTHM XHWMHUYECKON peakiuuu, B T.4. C MO3UILMI
HKOJIOTUYECKHU LEJIECO00PA3HOro MOBEACHHS B OBITY U TPYAOBOW JNEATEIBHOCTH B LEJISIX 2
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI.
Peuienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI HA TPUMEHEHUE NpuHIuUIa Jle-
[[TaTenbe 111 HAXOXKAEHUS HAPABICHUSI CMEIICHUS
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (Coep:KaHue MPUKJIATHOTO MOYJIS )
Pa3nes 6. XuMusi B ObITY ¥ IPOU3BOJACTBEHHOM AEATEJIbHOCTH Y€J10BEKA 6
Xumus B ObITY OCHOBHOE cofiep/KaHue 6 OK 01
U OK 02
NPOU3BOJCTBEH Teopernueckoe o0yueHnmne 2 OK 04
HOl Hoselimne noctukeHnss XUMUYECKOW HAYKA U XUMAYECKON TEXHOJIOTUU. Poiib 0K 07
NeATENBHOCTH XUMUH B 00€CTICUCHUU HKOJOTUUECKOM, SJHEPTreTUUECKON 1 MUIIeBON O€30M1acHOCTH, [IK 9.4.
TEIOBEKA pa3BuUTUM MeAUIMHEL. [IpaBuiia moucka u aHajau3a XMMHUYECKON nHDOpMALINK U3 2 MK 9.1
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas M yueOHO-Hay4YHas JIUTepaTypa, CpeiCTBa MacCOBOM
uHpopmanuu, cetb MIHTEpHET)
IIpakTHyeckue 3aHATHUSA 4
[Tonck ¥ aHAIN3 KEWCOB O MPUMEHEHUH XMMHUUYECKUX BEIIECTB M TEXHOJIOTHH C Y4ETOM 4
Oynymel npodeccoHanbHON MeSATeTbHOCTH MO0 TeMaM: KPAacKd, UCTOYHUKU DHEPTHH,
OpraHUYECKUEe U MUHEPAIbHBIE YI0OPEHHUS, JICKaPCTBEHHBIE BEIIECTBA, OBITOBASI XHUMHUSI.
3amura: [IpeacraBieHne pe3yabTaTOB PEIICHUs KECOB B (hOpMe MHUHH-TOKIIAA C
MpE3EHTALUEN
Paznen 7. CTpoeHue M CBOHCTBA OPraHNYeCKHX BELIECTB 22 OK 01
OcHOBHOe coaepxkaHue 4
Teopernueckoe o0yueHue 2 [IK 2.4
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Tema 7.1.
Knaccuduxanus
, CTDOCHHE U
HOMCHKJIaTypa
OpraHUYCCKUX
BEIIECTB

[losiBneHne U pa3BUTHE OPraHUYECKON XUMHUU KaK Hayku. [IpenmeT oprannyeckoi
XUMUU. MeCTO 1 3HaU€HUE OPraHNYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMUYECKOE CTPOCHHE KaK MOPANOK COEAUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIE IOJIO)KEHUSI TEOPHUH XHMHYECKOIO CTPOEHUS OPraHUYECKUX
coenuHeHud A.M. bytiepoBa. VYTriepoIHbIA CKEJIET OpPraHUYeCKON MOJIEKYJIbI.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO CTpoeHusl Mojekynd. M3omepus u
W30MEPBHI.

[Tonsitue o pynkuroHanbHOM rpymmne. Paaukan. [Ipunnune! kinaccudukanuu
OPraHUYECKUX COEAMHECHUN. MeXIyHapOoIHAsl HOMEHKJIATYPa U HPUHLIHIIBI
HOMEHKJIaTypbl OpraHuuecKux coequHeHui. [lonstue 06 a3oTcoaepxamimx
COCIMHEHUAX, OMOJIOTHYECKHN aKTUBHBIX BEIIeCTBax (YriaeBoaax, JKUpax, Oeiakax u ap.),
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUA

HomenknaTypa opraHn4ecKuX COCTMHEHUN OTACIBHBIX KI1acCOB (HACKHIIICHHBIE,
HEHACBIIICHHbIC U APOMATUYECKUE YTIIEBOJOPO/IbI, CHUPTHI, (PEHOJIbI, aJIbJICTUIbI,
KETOHBI, KapOOHOBBIE KUCIIOTHI U JIp.) COCTaBlIEHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OTJACIBHBIX KJIACCOB, UCTIONB3YS UX
HA3BaHUS MO0 CUCTEMATUYECKOW U TPUBUATIHLHOM HOMEHKIIAType (ITUJICH, alleTUJICH,
riuiepuH, ¢peno, GopManbaeru, yKCycHas KUCI0Ta, TIUIKMH). PacyeTsl mpocTteiimeit
(hopMyIIbl OPraHUYECKON MOJICKYIIBLUCXOS U3 JIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBolicTBa
OpTraHUYECKUX
COE€INHECHUN

OcHoOBHoOE coaep:xaHue

10

Teopernueckoe o0yueHune

- DU3MKO-XMMHUYECKHUE CBOMCTBA OPraHUYECKUX COCAWHEHUW OTHEIBHBIX KJIIACCOB
(ocobeHHOCTH KiTacCH(pUKAIIMKA 1 HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTHYECKUH Psil U
obmrast dopmyna; u3omepus; PU3NUECKHE CBOWCTBA, XUMUYECKHE CBOWCTBA; CIIOCOOBI
MOJIYUYEHHUS): TPEETbHbIE YIIEBOAOPOAbl (aJTKaHbl ¢ LUKIOAIKaHbl). ['opeHne meTaHa
KaK OJWH W3 OCHOBHBIX HMCTOYHHKOB TeIJla B MPOMBINUICHHOCTH W ObITy. CBOMCTBa
MPUPOIHBIX YTIICBOJIOPOIOB, HAXOXKACHUE B TIPUPOJIC U MPUMEHEHHE aJIKaHOB;

- TIpeACNIbHBIC YIICBOAOPOBI (AJIKaHbI ¥ ITUKIOANKaHbI). | OpeHne MeTaHa KaK OJIWH U3

OK 01
OK 02
OK 04
[IK 2.4
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OCHOBHBLIX HCTOYHHUKOB TCIIJIa B IIPOMBIINIJICHHOCTH H 6BITy. CpolicTBa IMPpUPOAHBIX
YIJICBOAOPOA0B, HAXOKIACHUC B ITPUPOAC U IIPUMCHCHUC aJIKAHOB,

HCIIPCOCIIBHBIC (aJIKeHLI, AJIKMHBI 1 aJ'IKaI[I/ICHBI) U apOMaTUYICCKUC YITICBOIOPOILI.
FOpeHI/Ie AlICTUIICHA KaK UCTOYHHUK BBICOKOTCMIICPATYPHOT'O INIAaMCHHU IOJIA CBAPKU U
PE3KU MCTAJIJIOB

KHCJIOPOJICOICPKAIINE COSAMHEHUS (CITUPTHI M EHOIIBI, KAPOOHOBBIE KUCIOTHI U
3(UpBIL, aJdbAETUIbI U KETOHBI, )KUPBI, YTIEBOAbI). [IpakTHueckoe npuMeHeHne
STHJICHTJIMKOJIS, TNIMLepHuHa, (heHona. [Ipumenenue Gpopmanbaeruia, aeraibaeruaa,
YKCYCHOM KUCJIOTBI. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIoIue CBOWCTBA
MBbLIA

HpaKaneCRne 3aHATUA

CBoiicTBa OPraHMYECKUX COECTUHEHUM OTJEIBHBIX KJIACCOB (TpUBUAJIbHAS U
MEXIYHapOIHasi HOMEHKIIATypa, XAMUYECKHUE CBOMCTBA, CITIOCOOBI MOTYYEHHUS):
npeenbHble (ATKaHbl U UKIIOAJIKAHbI ), HENPeIeIbHbIE (AJIKEHbI, aIKUHBI U JIKaUEHBI)
U apOMaTHUYECKUE YTJIEBOJOPO/IbI, CIIUPTHI U (PEHOIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aJIbJIETUbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCINHEHHS.
3ajaHus Ha COCTABJICHUE YPABHEHU XMMUYECKUX PEAKLUI C YYaCTUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHNUU UX COCTaBa U CTPOCHHUS
CocTaBiieHre CXeM peaklMii (B TOM YHCIIe [0 IPEII0KEHHBIM LEMOYKaM MpeBpalleHuit),
XapakTepU3yIOIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTACIbHBIX
KJIACCOB, CMOCOOBI WX TIOJY4YeHMS W Ha3BaHWE OPraHMYECKUX COEIMHEHHH TI0
TPUBHAIBHOM WJIM MEKIYHAPOIHON CUCTEMATHUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA CBOKCTBA
OpPTraHWYECKUX COCTMHEHUN OTAENIBHBIX KJIACCOB

JlaGopaTopHas padora

JlabopaTopHass pabora "lIpeBpallleHHs OpPraHMYECKUX BEIIECTB NpPHU HarpeBaHUU'.
[Tomyuenue 3TUICHA U U3YYCHHE €r0 CBOWCTB. MoaennpoBaHre MOJIEKYNT M XUMHUECKUX
IpeBpalleHH Ha MpUMepe 3TaHa, STUIICHA, alleTUJIeHa U JIp.

JlabopatopHas pabota. «CBoiicTBa cnupTOB» WM3yueHue pacTBOPHUMOCTU CHHPTOB B
BoJie. OKHUCIIEHHE CHOUPTOB PA3JIMYHOIO CTPOEHHS XpOMOBOW cmechto. [lomydenue
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nuaTIIIoBOro sdupa. [lonyuenue riuiepara Mmeau.

Tema 7.3. OcHOBHOE CcOfIEpKaHNE 8
Nnentudukaru
51 OPTAHUYECKIX TeopeTnueckoe 00yueHue 2
BEIIECTB, UX buooprannueckue coequnenus. [lpumenenue u Ouosnorudeckasi pojb yrieBoI0B.
3HAYCHUE U OxucneHre yriaeBo0B - HCTOYHHUK YHEPTUH )KUBBIX OpraHu3MoB. O01acTH MPUMEHEHUS
npuMEHEHHE B | aMMHOKUCIOT. [IpeBpamienus 6eskoB numu B opranusme. buonorndeckue pyHKunn 2
OBITOBOU U 6enkoB. buomornueckue GyHKIUN KUPOB. Poh OpraHrdeckoil XuMUU B PEIICHUH OK 01
IPOM3BOJICTBEH | Ipo0JeM MuIeBoil 6€30macHoCTH OK 02
HOI I 9 OK 04
PaKTHYeCKHe 3aHATHSA
JeSATEIbHOCTH ” v K 2.4
CIIOBEKA Ponp oprannyueckoil XuMuu B pEIICHUH MPOOJIeM SHEPreTUUECKO 0€30MacHOCTH, B
Pa3BUTHHU MEAUIIMHBI, CO3JJaHUU HOBBIX MaTepUaJIOB, HOBBIX UICTOYHUKOB SHEPTUH
(abTepHATUBHBIE UICTOYHUKH dHEPTHH). OMacHOCTh BO3/IEHCTBUS HA KUBBIE OPTraHU3MBbI 9
OpPraHUYECKUX BEIIECTB OTJEIBHBIX KIACCOB (YTJIEBOJIOPOIbI, CIUPTHI, (DEHOIHI,
XJIOPOPTaHUYECKHUE MPOU3BOJIHBIE, aJIbJICTUIBI U JIP.), CMBICI IMOKa3aTeNsl NpeeIbHO
JIOMYCTUMOMN KOHIIEHTpaIluu
JlabopaTopHbIe 3aHATHSA 2
JlaGopatopHas pabora: "VneHTuduxanus OpraHUYECKUX COCTUHEHHM OTAEIIbHBIX
KJIacCOB"
Nnentudukarus opraHuIeCKUX COSTUHEHNN OTACIBbHBIX KJIacCOB (Ha IpUMeEpe
aNbACTUIOB, KpaxMaa, YKCyCHOM KHUCIIOThI, OEJIKOB U T.I1.) C UCIOJIB30BaHUEM UX 2
(U3UKO-XUMHYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuid. JlenaTyparus
Oenka npu HarpeBaHuu. L[BeTHBIE peakiu 0eIKkoB. BO3HUKHOBEHNE aHATUTHYECKOTO
CUTHAJIa C TOYKH 3PEHHS] XUMHUUYECKHX MTPOIIECCOB MPHU MPOTEKAHNH KaYeCTBEHHOM
peakiuu, MO3BOJISIONEH HASHTUDUIIUPOBATH MPEIJIOKEHHBIE OPTAaHNYECKUE BEIIECTRA
KonTposbHas CTOVKT . 2
pabora 3 PYKTypa 1 CBOMCTBA OPTaHUYECKHUX BEIIECTB
Ipome:xyTouHas aTTecTanusa Mo AucuunianHe ( 1uddepeHIIIPOBAHHDBIN 3a4€eT)
Bcero 74
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3. YCJIOBHUS PEAJIM3AIIMN ITPOT'PAMMBI YUYEFHOM
AN CIUIIJINHBI
3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHUYECKOMY
o0ecreYeHH 0

Jlns peanuzanuivi TporpaMMbl JUCHUILUIUHBIL JTOJDKHBI OBITH MPEAYyCMOTPEHBI
CJIeIyIOUIUE CIeIMaIbHbIC TOMEIICHUS: yUeOHbII KaOMHET XUMHUH

O6GopynoBanne yuyeOHOro kaOuHeTa (HAILJISJAHBbIE NOCOOMSA): HAOOPHI
IAPOCTEPIKHEBBIX MOJENICH MOJEKYJI, MOJEIN KPUCTALUIMYECKUX PEIIETOK,
KOJUIGKIIUM TIOJIMMEPOB; KOJUJIEKIMS TOPHBIX MOPOA M MHHEpAIoB, Tabiuia
MenneneeBa, yueOHble (GUIbMbI, IUPPOBBIE 00OPA30BATEIIBHBIE PECYPCHI.

Texnnueckue cpeacrsa o00y4eHHMsi: KOMIBIOTEP C  YCTpPOWCTBaMH
BOCIIPOU3BEJEHUS 3BYyKa, MPUHTEP, MYJIbTUMEANA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP ISl IPE3CHTALIMIA.

OobOopynoBanue jJadopaTopuu U pado4YuX MeCT JIA0OPATOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPHI, (QUIbTpOBaibHAs OyMara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TIPOOUPKH, PE3WHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISIHHBIC TAJIOYKH, IITATUBBI JIA MPOOUPOK; MEPHBIC IUIUHIPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKH JenuTeNbHble HuauHapuyeckue (50-100 mu), cTymku ¢
nectukoM, (aphopoBbie YalllKK, MUHLETHI, (QUIBTPbl OyMa)KHbIE, BaTa, Mapis,
4acoBBIE€ CTEKJIA, DIEKTPOTUIUTKH, JIAOOPATOPHBIC ITATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, IPUOOP IJIs TOTYUYEHUS Ta30B (WM IPOOUpPKa ¢ Ta300TBOJHON TPYOKO#),
JepKaTenu Uisi NpOOMPOK, CKISIHKM JUIsl XPAaHEHUs PEaKTHBOB, pa3AaTOYHbIC
JO0TKH; XumMuueckue crakanbl (50, 100 u 200 mu1); mmaTesin; MUHIEThI; TUTCIbHBIE
HIUIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHble TTpoOupku (Ha 10-20 mi1) U MepHbIe
ko061 (25, 50, 100 u 200 mu), BomsHass OaHs (WM TEPMOCTAT), CTEKIISTHHbBIE
MajJouYKy; KOHMYECKUe KoJIObI myiss tutpoBanus (50 u 100 wmu1); MHIMKATOpPHBIC
NOJIOCKH Juisl ompexaeneHus pH u  craHmapTHas MHAMKATOpHAs —IIKaja;
YHUBEpCAIbHBIN MHAMKATOP; nuneTku Ha 1, 10, 50 mn (unm no3aropei Ha 1, 5 u 10
MJI), OIOpEeTKH [JIsi TUTPOBaHMs, MeauuuHckue Immpuubl Ha 100-150 wmu,
7abopaTopHbIE W/WIIA aHATUTUYECKUE BeChl, pH-MeTphl, CymuiabHbIN mKad, u ap.
JabopatopHoe 000PYI0BaHUE.

3.2. HNudopmanunonHoe odecnevyeHue pean3anum NporpaMmmsl

OCHOBHBIE€ HCTOUYHUKH:

1. Tabpuensu O.C. Xumus. 10 knacc. YrayOneHHslid ypoBenb: yueonuk / O. C.

["a6puensa, U. I'. Octpoymos, C. A. Ciaakos. - [Ipocsemenne, 2022. — 399
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2. Xwumwus. 11 knace. YriayOseHHslid ypoBeHb: yueonuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemenue, 2022. — 432
JlonotHUTE IbHbIE HCTOYHUKH:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hannym»
http://e.lanbook.com — IBC «J/IaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUTUIMHBI

KonTponb u  omneHka  pe3yibTaToB  OOy4YeHUS  OCYLIECTBISETCS
IpernojaBareyieM B  MPOLIECCE NPOBEIEHUA NPAKTUYECKUX  3aHATHH U
71a00paTOpHBIX paboOT, TECTUPOBAHHUSA, a TAKKE BBIIOJHEHUS OOYyYarolIMMHUCA
VWHIUBUIYAIbHBIX 33JaHUil, MPOEKTOB, HCCIEN0BaHUU. Pe3ynbTaThl 00y4deHUs
ONPEENSIOT, YTO O0yYaromuecs JOJKHbI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH
10 3aBEPLICHUM U3YYEHHUSI TUCLUATIIINHBI.

Jnst hopmMupoBaHMsl, KOHTPOJS U OLIEHKU PE3YyIbTaTOB OCBOCHHS y4eOHOM
JUCLUILINHBI UCIIOIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPHUATHI, PEACTABIAIOIIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPOINPUSATUH, COrJAaCOBAaHHBIX C PE3yJbTaTaMU
oOyuenus u copmynupoBanHbix ¢ yuetom ®I'OC CO0 (mpenMeTHbIE pe3ybTaThl
no nucuuruae) u GI'OCCIIO.
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OK/ Monyas/Pa .
K bren/Tema Pe3yabTaT 00y4yeHus THunel OeHOYHBIX MEPONPUATHIA
| | OcHOBHOE conepskaHue
L Paszen 1. D opMyJIUPOBATH
OCHOBBI pMy.THp
0a30BbLI¢ IOHATHA U
CTPOEHUA
3aKOHBI XHMHH
BelecTBa
1. Tect «CTpoeHne aTOMOB XUMHUYECKIX
1.1| OK Crpoenune | CocTaBiasiTh XMMUUYECKUE p .
01 hromos (OPMYIIH COCTUHEHHH B 3JIEMEHTOB M MIPUPOJIA XUMUYECKON CBSA3M.
N IMIECKIX | COOTBETCTRIH CO 2. 3a7a4n HA COCTaBJIEHNE XUMHUYECKUX
S ICMCHTOB | CTEICHBIO OKHUCICHHUS (hopmysT ABYXaTOMHBIX COSUHEHUN (OKCHIOB,
Cynb(UI0B, THAPUIOB U T.IL.).
npupoaa XHUMHYECKHUX 3JIEMEHTOB, .
UMIECKOi | MCXOZ H3 BATEHTHOCTH 3.3agaHus Ha UCHOJIb30BaHUE XUMUUECKOHN
[ SIEKTPOOTPHIATETHHOCTH CHUMBOJIMKY U Ha3BaHUU COCOUHEHUH 110
HOMEHKJIAType MEXIYHAPOAHOTO COI03a
TEOPETUYECKON U MPUKIIATHON XUMHH U
TPUBHUAIBHBIX HA3BAaHUMU JIJIs1 COCTABIICHUS
XUMHYECKHX (OPMYIT ABYXaTOMHBIX
coeuHEHUH (OKCUIOB, CYyTb()UIOB, THAPUIOB
U T.I1.) ¥ PYTUX HEOPTaHUYECKUX COCIUHEHUN
OT/IEJILHBIX KJIACCOB
JlaGopaTopHas pabota
1.2| OK [Meprommuec 1. Tect «MeTamnueckue / HeMeTaUIHYECKUE
' 01 kutit saxom 1 CBOWCTBA, 3JIEKTPOOTPHIIATEILHOCTD U
OK frabmia CPOJICTBO K 3JEKTPOHY XUMUYECKUX
02 LU XapakTepus3oBaTh 3JIEMEHTOB B COOTBETCTBHUE C MX AJIEKTPOHHBIM
MeﬁneneeBa XUMHYECKHE DIIEMEHTEI B CTPOCHUEM U MOJIOKEHUEM B IIEPUOUYECKOMN
COOTBETCTBHH C UX CHUCTEME XMMHYECKHUX aeMeHToB J[. 1.
ITOJIOKEHHEM B MeHnpaeneeBay.
MEePUOIUUECKON CUCTEME 2. IlpakTruyeckue 3a1aHus HA YCTAaHOBJICHUE
XUMHYECKHUX DJIEMEHTOB CBSA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKUX
J.1. Menneneena 3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX
COEIUHEHHUH B COOTBETCTBHUH C IMOJIOKEHUEM
[Iepnonnueckoii cucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3a/IaHMs Ha XapaKTePU3AINI0 XUMUIECKUX
DJIEMEHTOB: «MeTtatnueckue /
HeMeTaJlNIMYecKe CBOMCTBA,
3JEKTPOOTPULATENBHOCTh U CPOJICTBO K
AJIEKTPOHY XUMUYECKUX DJIIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B MEPUOINUECKON CUCTEME
XuMH4eckux 3neMeHToB .M. MenaeneeBay
Pa3znen 2.
2 Xu I\I:qum“ XapakrepusoBath THIBI | KonTposabHasi padora «CTpoeHue BelecTBa
e peakiuu XUMHYIECKHX peaKHHﬁ M XMMHYECKHe peaKIun»
21| OK Mumst COCTaBIISTh PeaKIHy 1. 3agauu Ha COCTaBJIECHUE YPABHEHUI
01 XUMHYECKUX| COCNUHEHHUS, pa3sioKeHus, | PCAKIH:
OK [peaKimi 06MeHa, 3aMeIleHus, - COE/IMHEHMSI, 3aMELICHHUSI, PA3IIOKEHHMS,
OKHUCJIUTEIbHO- o0MeHa;
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04

BOCCTAHOBUTEIIbHBIC
peakuuu

- OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
C MCIIOJIH30BAaHUEM METO/1a DJIIEKTPOHHOTO
OajaHca.

2. 3aa4M Ha pacyeT MacChl BEMIECTBA HIIN
00BEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIn 00BEMY OJTHOTO U3
YYACTBYIOIIMX B PEAKIUH BEIIECCTB; PACUETHI
Macchl (00bEMa, KOJIMYEeCTBA BEIIECCTBA)
IPOJYKTOB PEAKIH, €CIIH OJHO U3 BEIICCTB
AMEET

1. 3a,Z[aHI/I$I Ha COCTaBJICHUC MOJICKYJIAPHBIX U

. neKTpoiuT | COCTaBIATh ypaBHEHUS 9
2.2 e C
ecKas XHMHUECKHX PeaKiTHy MOHHBIX PEaKIil ¢ ydacTHeM KHUCIIOT,
OCHOBaHUH U COJICH, yCTAaHOBJIEHUE U3MEHEHUS
MUCCOIMAIM | HOHHOT'O OOMEHa C
o KHCIIOTHOCTH CPEJIbI
1 1 HIOHHBIA | y4acTUEM "
2. Jlaboparopnas pabota "THIBl XUMHUYECKUX
oOMeH HEOPraHMYECKUX BEIIECTB o
peakuui
3 Pasien 3 HccaenoBaTh HCTHHHBIE
' PacTBOPHI C 32JAHHBIMH
PacTBOpBI
XapaKTePUCTHKAMH
OK 0] 1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
3.1 [TousiTue o | Pasnuyars MCTUHHBIC ! P P p
OK 2. [IpakTukoO-OpHEeHTUPOBAHHBIE PACUETHHIE
pacTBOpax | pacTBOpPHI
02 3aJJaHHs Ha TUCTIEPCHBIE CUCTEMBI,
[IK UCIIOJNIb3yeMbIe B OBITOBOM U
2.4 IIPOU3BOJICTBEHHOMN JI€SITEIbHOCTH YEJIOBEKA
OKO01 "
3.2 MccenoBa JlaboparopHas pabota "IIpuroroBieHue
01 HccnenoBath Gusuko- "
HUE N pacTBOpOB
OKO04| . XUMHYECKHE CBOMCTBA
CBOICTB
IK HCTUHHBIX PACTBOPOB
o4 [PAcTBOPOB
Paznean 4. N
4 C o HccnenoBats crpoenue u | KonrpoabHas pabdora «CBoiicTBa
TpPOeHue u .
P CBOIiCTBa HEOPraHUYeCKHX BeleCTB
cBOliCTBA
HEOPraHUYeCcKUX
HeopraHuye
BellecTB
CKHX
BellecTB
OK 1. Tect «HoMeHknaTypa 1 Ha3BaHUE
4.1 Knaccuguka| Knaccupunuponarsb yP
01 HEOPTaHUYECKUX BEIIECTB UCXO/S U3 UX
Ius, HEOpraHU4YecKue 9
IK XUMHYECKOH (OPMYIIbI UITH COCTaBICHHE
HOMEHKJIATy | BEIIECTBAa B COOTBETCTBUU .
2.4. XUMHUYECKON (OpMYJIbl UCXOJI U3 HA3BaHUS
pau C UX CTPOEHUEM N
BEIIIECTBA 10 MEKIYHAPOTHOUN UITN
CTpOEHHE i . ALYHApOZL
TPUBHAIBHON HOMEHKJIATYpe».
HEOpraHuyec

KX BCIICCTB

2. 3agauyu Ha pacyeT MaccoBOM 101 (MacChl)
XUMHYECKOT0 3JIeMeHTa (COeIMHEHNs) B
MOJIEKYJe (CMECH).

3. IlpakTuyeckue 3agaHus Mo Kiaccuukanmm,
HOMEHKJIAType U XUMHUYECKHM (hopMyiiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. IlpakTudeckue 3aaHNs HA ONIPEETICHUE
XUMHYECKON aKTUBHOCTHU BEIIECTB B
3aBUCHMOCTH BU/1a XMMHUYECKOH CBSI3U U THIIA
KPHUCTAUIMYECKON PEIIETKH
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OK

1. Tect «OCcOOEHHOCTH XUMUYECKNX CBOWCTB

4.2 Dusnko- VYcranaBnuBaTh N
01 OKCHJIOB, KUCJIOT, OCHOBaHHH, aM()OTEPHBIX
XUMUYCCKUE | 3aBUCUMOCTD (DU3UKO- .
OK N N THAPOKCHJIOB U COJICH».
CBOICTBA XUMHUYECKHUX CBOMCTB .
02 3a1aHus HA COCTABJICHUE ypaBHEHUN
HEOPraHU4YCC| HEOPTaHUYECKUX BEIIECTB .
IIK XUMHUYECKHUX PEaKIIUN C y4aCTHEM MPOCTHIX U
KHX BEIIECTB| OT CTPOCHUSI aTOMOB U
2.4. CJIOKHBIX HEOPTaHUYECKHUX BEIECTB: OKCUIOB
MOJIEKYJI, @ TAaK)Ke THUIIA
. METaJIOB, HEMETAUIOB U aM(OTEPHBIX
KPUCTAJUTMYECKOU
3JIEMEHTOB;
pEIIeTKH .
HEOPTraHWYECKHUX KHUCIIOT, OCHOBAHUM U
aM(pOTEPHBIX THIPOKCH]IOB, HEOPTaHUIECKHX
COJICH, XapaKTEPHU3YIOIIUX UX CBOHCTBA U
CTIOCOOBI TOTYYEHHUSI.
2. 3. IIpakTUKO-OPUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]JaHusI HA CBOMCTBA U
MOJIYYCHHE HEOPTAaHMYECKUX BEIICCTB
3. JIabopatopnas pabora «CBoiicTBa
METaJJIOBY.
4. JlabopaTtopHas pabora «CBoiicTBa
HEMETAJJIOB.
4.3| OK Mnentuduka Mccnenopars 1. TIpaKTUKO-OPHMEHTHPOBAHHBIE 3aaHHUS 110
01 uus Ka49€CTBCHHBIC pCaKIIUN COCTaBJICHUIO XUMHUYECKUX PEAKIIAN C
OK [HEopranniec, HCOpraHn4eCKux BCUICCTB y4acTHEM HEOPIraHUYCCKUX BEIIECTB,
02 [KHX BEIEeCTB UCTIONB3YEMBIX JIJIS1 X UIACHTU(PHUKAIIH.
OK 2.Jlaboparopras pabora: "UneHTrdukanus
04 HEOPraHWYECKUX BEIIeCTB"
Pazmeu 5.
5 A XapakTepu3oBaTh
KuHeTnueck
BJIMSIHHE PA3JIUYHBIX
ue u
(¢akTopoB Ha
TEePMOAUHAM
paBHOBeCHE U CKOPOCTh
HYeCKHe .
XHMHYECKHX peakuuii
3aKOHOMEPH|
CTH
NpoTeKaAHNS]
XUMHYECKHUX
eaKkmuii
OK_ (CxopocTs XapakTepu3oBarthb JlaboparopHas pabora «CkopocTh
BIIMSIHUE KOHIICHTPAIIUH XHMHYECKHUX peakiuii. CMmerieHne
01 xuMHUECKHX LeHTpar peakil m
. €arupyronux BeIeCTB U | XUMHUYECKOT'0 PaBHOBECHSI»
OK' peaxruii. P PYIoll i p
TeMIepaTypbl Ha CKOPOCTh
02 [Xummnueckoe patyp ?
XUMUYECKUX PEeaKInid
IIK paBHOBecue peaKl
2.4 XapakTepru3oBaTh

BIIUSIHUE U3MEHEHUs
KOHIIEHTpAllU! BEIIECTB,
peakuuu cpeasl U
TEMIIepaTyphl Ha
CMELIEHUE XUMUYECKOTO
paBHOBECHS

6. IlpodeccnoHATLHO-OPHEHTHPOBAHHOE COJeP:KaHHE (COAepPKaAHHe MPUKJIATHOTO MOTYJIsl)

6

Pa3zgea 6.

OuneHuBaTh
MOCJeACTBUA OLITOBOM

3ammTa Keiica (c yueroM Oyayuei
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XumMus B U NIPOM3BOJCTBEHHON | MpodeCcCHOHAIBHOI eI TeJbHOCTH)
OBITY U AesiTeJIbHOCTH
MPOU3BO/JCTB | YeJI0BEKa ¢ MO3UIHIi
CHHOM IKO0JIOTHYECKOM
NeATEeJbHOCT | 0€30IIACHOCTH
M YeJ10BeKa
OK 01 Keii 6 . .
OK 02 Xumus B OuenuBath eiic (c yuetoMm Oyaymieit npodeccuoHaIbHON
OK 04 OBITY U HOCIIE/ICTBUS OBITOBOM | JAEATEIHLHOCTH)
OK 07 [IPOM3BOJICTBE| U MPOU3BOICTBEHHOM Bo3MoOXHBIE TEMBI KEHCOB:
IIK HHOM neaTelbHOCTH YyesoBeka | 1. HoBble MaTepuabl 1151 3JEKTPOHUKH.
0.1 NEATENBHOCTH | C TIO3UIUI 2. Moto1iue cpeicTBa Ha HATypaJIbHOU
H'K HyesIoBeKa 9KOJIOTUYECKON OCHOBE.
9.4 0e30IMacHOCTH 3. CpenctBa OBITOBOM XUMUU
. XuMusd B Moeil Oynynieit mpodeccun.
' 4. X eil 0 e
5. bopr0a ¢ koppo3ueii anekTpocereit
6. XuMUsl aKKyMyJISITOPOB.
7. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX
pernapaToB.
8. OmnpeneneHune KeCTKOCTH BOJIBI.
. Onpenenenue KauecTBa BOJBI.
9.0
10. ABTOMOOMJIM HA BOJIOPOJTHOM TOILIUBE.
11. HccnenoBanue coctaBa MUHEPAIbHON
BOJIbl 1 PEKOMEH/IAIIMH TI0 €€ UCTIOIb30BAHMUIO.
12. HccnenoBanue kauecTBa MUTHEBOM
BOJIBI.
13. Hccnenoanue npoO BOJIOIPOBOIHOM
BOJIbI Ha MIPEJMET YCTPAHEHUS KECTKOCTH.
VYcrpaHneHue KeCTKOCTH BOJbI B
CEeJICKOXO03SMCTBEHHOM JESTEIHHOCTH.
Pa3nmen 7.
7 HccnenoBarh
Crpoenne n N
cBoiicTBA crpoenue u cBoiictBa | KonTpoabnas padora «Ctpoenne n
oprapmaeciy| CPTAHAECKHX CBOIiCTBA OPraHU4YecKHX BelleCTB)
P BeIIeCTB
X BellecTB
OK 01 1. 3ajaHus Ha COCTaBJICHUE HA3BaHUM
r.1 Knaccuduxkan | Knaccudunuponarsb . .
MK2.4 OpPTaHUYECKUX COSAMHEHUN MO TPUBUAIBHOM
-4 Hs1, CTPOEHUE | OPraHUYECKHE . .
i BEIECTBA B WU MEXTYHAPOIHON CUCTEMATUIECKOM
HOMEHKJIaType.
HOMEHKJIATYp | COOTBETCTBUU C UX
X cTpocHHeM 2. 3ajiaHusl HAa COCTABJICHHE MOJHBIX U
O PraHUTECKHX COKpAIIIEHHBIX CTPYKTYPHBIX POPMYT
Np—— OpPTraHUYECKUX BEIIECTB OTAEIbHBIX KIACCOB.
3. 3a/1aun Ha ONpeaEIEeHNUE MPOCTEUIIeH
(hopMyIIbI OpraHUYeCcKOi MOJIEKYIbI, HCXOS U3
2JIEMEHTHOTO cocTaBa (B %)
. 1. 3amaHus HAa COCTABIICHUE YPAaBHEHHI
7.2 | OK [CsoiicTBa YcTaHaBIUBaTh a 9 M
XUMHYECKHUX PEAKIHiA C yJacTHEeM
01 oprannyeckux| 3aBUCUMOCTh (PU3HUKO-
. . OpPTraHUYECKUX BEUIECTB HA OCHOBAHUH MX
OK oeawHeHHMIA | XUMHUYECKHX CBOMCTB
COCTaBa U CTPOECHHUSI.
02 OpraHUYECKUX BELIECTB .
2. 3aaHus Ha COCTaBJICHUE YPAaBHEHHI
OK OT CTPOCHUST MOJICKYJT 9
04 XUMHYECKHUX PEAKIIHA, ILTIOCTPUPYIOIIHNX

XHMHYECKHE CBOMCTBA C YU4ETOM MCXaHN3MOB
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IIK

NMPOTEKaHUS TAaHHBIX PEAKIMN U T€HETUYECKON

24 CBSI3M OPTaHUYECKHX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHble 3aa4u 110 YpaBHEHHSIM PEAKIIAN
C y4acTHeM OPraHHYECKUX BEIIECTB.
4. Jlaboparopnas pabota "IIpeBparieHus
OpraHMYECKUX BEIIECTB IPU HarpeBaHuu"
5. JlabopaTtopHas pabota. «CBoiCTBa
CIIUPTOBY
73 OK [Maentudukar Vccnenosats 1. [IpakTHKO-OpHEHTHPOBAHHbIE 3a/1aHus 10
01 s COCTaBJICHUIO XUMUYECKUX PEaKLUi ¢
KaueCTBEHHbBIC PEAKIINH
OK pranngeckux P —— y4acTUEM OPTaHUYECKUX BEIIECTB, B T.4.
02  BemecTB, UX COSTHHEHT] HCITOJIB3YEMBIX IS UX UACHTU(UKAIIUU B
OK BHaveHue u OBITY ¥ TPOMBILIIEHHOCTH.
OTJICTIBHBIX KJIACCOB
04  |[mpumeHeHuUe B 2.JlabopartopHnast pabora: "Unentudukanus
I[IK [ObITOBOM M OPraHUYEeCKHX COCIMHEHUN OTAEIBHBIX
2.4  [mpow3BOJCTBE KJIacCOB"
HHOU
NesITeTbHOCTU
HEIIOBEKA
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