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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMM»

1.1. MecTo0 IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI

Oob1eo0Opa3oBaTenbHas AUCHUILTHHA « XUMUS» H3ydaeTcss Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
00pa30BaTeNbHON MPOrpaMMbl YKPYIMHEHHBIX TPYMIN CHenHadbHOCTEH / mpodeccuid:
23.00.00

TpynoeMKOCTh TUCIMIUIUHBI « XUMHS» HAa 0a30BOM YpOBHE COCTaBIIsIeT 72 yaca,
13 KOTOphIX 64 dyaca — 0a3oBbIM MOaynb (6 paszaenoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszzmen), BKIIIOYAIONMIMKA NPAKTUKO-OPUEHTUPOBAHHOE  COJEp’KaHUE
KOHKPETHON NpOo(eCCUu WiN CIEeIHATbHOCTH.

[IpuknanHoi MoAyib BKIOYAaeT oAuH pasnaen. Pazmen 7 «Xumus B ObITy U
NPOM3BOJACTBEHHOW  JEATENHHOCTH  YENOBEKa»  peamusyercss A BCeX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESTENIbHOCTH, 10  OTpacisM Oyaymeid  npoecCHOHANBbHOM — AESITeNbHOCTU
oOydJarommxcs.

[lepuon oOyuenus: 1 u 2 cemectp.

1.2. Heau u miianupyemMbie pe3yabTaThl 0CBOCHHS TUCHUILINHBI

1.2.1. leau 1 3aga4y JTUCHUATIIMHBI

dopmupoBaHUE Yy CTYACHTOB IMPEICTABICHUS O XUMHYECKON COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KaK OCHOBBI IPUHATHS PEIUEHUIN B KU3HEHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYalIUAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJAHOM Cpejie.

3agauyu AMCUMIIMHBI:

1) cdopMupoBaTh MNOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKHX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOLIEH CpEAe, LENOCTHOW HAYYHOM KapTUHBI MUpA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBJATH (HOPMYJIBI HEOPTaHHMUECKUX W OPraHuYEeCKHX
BELIECTB, YPABHEHHS] XUMUYECKUX pEaKLUUi, OOBSICHATh UX CMBICII, HHTEPIIPETUPOBATD
pe3yJbTaThl XUMHUUECKHUX SKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MNPOBEAEHUS  NPOCTEMIINX  XUMHUYECKHX
HKCIEPUMEHTAIBHBIX ~ HCCIEIOBAaHUM C  COONIIOJIGHUEM TMpaBWil  OE30MacHOTO
oOpallleHus ¢ BEIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAINUIO XUMHUYECKOTO XapakTepa Wu3
Pa3TUYHBIX UCTOYHUKOB,;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIEATEIBHOCTH U
XUMHUYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MOHMMAHKWE 3HAYMMOCTH JOCTHXKEHUNH XMMHUYECKON HAayKd U
TEXHOJIOTHH JJIsl pa3BUTHS COLIMATILHON U IPOU3BOIACTBEHHOMN Cep.



1.2.2. Ilnanupyemblie pe3yabTAThl OCBOCHUS 001e00pPa30BaTebHON IUCHUILIMHBI B c00TBeTCcTBUU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kox v HanmenoBanue
(popmupyembIX
KOMIIETeHIIM A

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHbI

Oo01mme

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI peleHHs 3a/1a4
npoeCCUuOHATBLHON
JCSITEIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpya10BOro BOCIMTAHUSA:

-  TOTOBHOCTb K TpPyAYy, OCO3HaHHE
MacTepcTBa, TPYy10Jito0ue;

- TOTOBHOCTH K aKTHUBHOM
TEXHOJIOTHYECKOM u COLIMAJIbHOM HaIpaBJICHHOCTH,
CITOCOOHOCTH WHULIUUPOBATH, MJIAaHUPOBATH i
CaMOCTOSTENIbHO BBIOJIHATh TAKYIO ACSTEIbHOCTD;

- MHTEpPEC K pa3jMYHbIM cdepaM MpodeccHoHATEHON
JIeSITeIIbHOCTH,

OBJaneHue YHHMBepPCAJIbHbIMH
NO3HABATEJIbHBIMH JeHCTBUIMMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOATEIbHO (POPMYIUPOBATH U AKTYAIU3HUPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- yCTaHaBJMBATh CYIIECTBEHHbIH MpPHU3HAK WU
OCHOBaHUS ISl CPAaBHEHMSI, KiacCU(UKAIIMU U 0000IIEeHNUS;

- OMPENENATh 1NN AESITeIbHOCTH, 3aaBaTh MapaMeTphl
Y KPUTEPHUU UX TOCTHKCHHUS;

- BBUIBIIATh 3aKOHOMEPHOCTH U TNPOTUBOPEUUs B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B J€ATE€IbHOCTbh, OLIEHWUBATH
COOTBETCTBHE  pE3yJbTATOB IIEJIsIM, OIEHUBATh PHUCKH
MOCJIEJICTBUH AEATEILHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUHN
YKU3HEHHBIX TIPOo0IieM

0) 0a30BblIe HCCJIEI0BATEIbLCKHE AeiiCTBHS:

- BJAJeTh HaBBIKAMH Y4YEOHO-UCCIIEIOBATEIHLCKON U

IOCHHOCTHU

JACATCIIBHOCTH

yueOHbIMH

- BIAACTh CHCTEMON XHMMHYECKHX 3HAHMIA,
KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAIONINE TTOHSATHS
(XMMHUYECKHUH  3JIEMEHT,  aTroM,  JJCKTPOHHAas
obojiouka aroma, s-, p-, U-3JCKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIATEIILHOCT,  CTENEHh  OKHCIICHUS,
XUMHYECKass CBs3b, MOJIb, MOJISIpHAsS  Macca,
MOJISIPHBIN 00BeM, YTIICPOTHBIN CKEJICT,
(GyHKIMOHANBHASL TPYIIA, pPagUuKaL, HW30MEpHs,
U30MEpPBI, TOMOJIOTUYECKHUH  psif, TOMOJIOTH,
YIJIGBOJOPOABI, KHCIOPOJA- ¥  a30TCOJCpIKAIIUe
COeAMHEHMS, OMOJOTMYECKH AaKTHBHBIE BEIIECTBA
(yrmeBompl, XUpBI, OEJIKH), MOHOMEp, MOJHMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COECIMHEHMS, KpHUCTAUINYECKasi PpELIETKa, THIIbI
XUMHYECKHX peaxuui (OKHCITUTENBHO-
BOCCTAaHOBUTENIBHBIE, JK30-M  OHAOTEPMHUUYECKUE,

peakuuyu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, CKOpPOCTh
XUMUYECKOM peakIuu, XUMHUYECKOE PaBHOBECHE),
TEOPHH W 3aKOHBI (TEOPHS XHUMHYECKOTO CTPOCHUS
oprannyeckux BeuiecTB A.M.bytiepoBa, Tteopus
3JIEKTPOJIUTUYECKON TUCCOMAINH, TEPUOTAYECKUN
3akoH JI.WA. MenzaeneeBa, 3aKkOH COXpPaHECHUS
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIHYECKHH S3bIK
XUMHH, (DaKTOJOTHYECKHE CBEIEHHUS O CBOMCTBaX,




MPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelieHus mpooIiem;

- BBIBJIATH  NPUYMHHO-CIICJCTBECHHBIC CBS3M U
aKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATH THIIOTE3Y €€ PeIICHHS,
HAaXOJWTh  apryMEHTBl  JUIS  JIOKa3aTejbCTBA  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- aHAJM3UPOBATH IMOJYUYCHHBIC B XOJC PEIICHHS 3aJ1a4u
pe3yNbTaThl, KPUTHUYECKH OIEHUBATh HUX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- YMETh NEPECHOCHTHh 3HAHHS B TIO3HABATCIHHYIO W
MPAKTUYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC HJICH, MPEJIarath OpPUTHHAIHHBIC
MOJIXOJIbI U PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATCILHOM U
COLIMAJILHOM MPAKTUKE

COCTaBe, MOJYYEHUU M 0e30MacCHOM HCIIOIb30BaHUH
BOXHECHUIINX HEOPraHMYECKUX M OPraHMYECKHUX
BEIIECTB B OBITY M NPAKTUYECKOH NEATETBHOCTH
YEJI0BEKa;

- YMEThb BBIABIATH XapaKTE€pPHbIC IPU3HAKU U
B3aMMOCBSA3b H3YYCHHBIX IIOHATHH, IIPUMEHATH
COOTBETCTBYIOIIME  IIOHATUSA  IIPU  OIMCAHUU
CTPOCHMSI W CBOWCTB  HEOPraHMYECKHX U
OPraHMYECKUX BEIIECTB U WX IPEBPALLCHUN;
BBISIBJSITH  B3aUMOCBSI3b XUMHYECKMX 3HAaHUU C
HOHATUSMHA 51 IIPEICTABICHUSIMHU JIpYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMEThb  HCIOJIb30BaTb  HAUMEHOBAHUS
XUMHMUYECKHX COCIMHEHUH MEXKIYHAPOIHOIO COH3a

TEOPETHYECKOM M INPUKIAJHOM  XUMUU H
TPUBHAJIBHBIE HA3BAaHUS BAXHEHMIIMX  BEILECTB
(3TunEH, alCTHUIIEH, TJINLEPHH, (benou,
dopmanpaeru,  yKCycHas — KHUCJIOTa,  [JIMLUH,

YTrapHbIM Ta3, YIIEKHUCIbIA a3, aMMHAK, TallleHas
U3BECTb, HEralleHas W3BECTb, IHUTHEBAss coja U
JPYTHX), COCTaBJIATH (POPMYJIbl HEOPTaHUUECKUX U
OPraHUYECKUX BEIIECTB, YPABHEHUS XUMHYECKHUX
peakuuii, OOBSACHATH HMX CMBICI; IOATBEPXKIAThH
XapakTepHblE XMMHYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIIMMH JKCIEPUMEHTAMH W 3alUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETh YCTaHaBIMBATh IMPHUHAJICKHOCTD

U3YYEHHBIX HEOPraHMYECKHMX W  OPraHuYyecKHxX
BEIIECTB K OINPEIEICHHBIM KJjaccaM M Tpynmnam
COCIMHEHMM, XapakTepu3oBaTb HX COCTaB M
BaXHEHUTIITHE CBOMCTBA; OIPEIEIATh BUIbI
XUMHUYECKUX  CBsi3ed  (KOBaJIGHTHAs, HMOHHas,
MeTaJuIn4ecKas, BOJIOpPOJIHAS), THIIBI
KPUCTAJTUYECKUX peLeToK BEIIIECTB;

KJIACCU(PUITUPOBATH XUMHYECKHE PEAKITUH;




- chopMupoBaTh MpeACTABICHHUS: o
XMMHYECKOM COCTaBJISIONICH €CTeCTBEHHOHAYYHOMU
KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUM SIBICHUM
MPUPOIBI, B POPMUPOBAHUHN MBIILICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH,
HEOOXOAMMOM ISl PEIICHUs MPAKTHYECKUX 3a7a4d 1
DKOJIOTUYCCKM OOOCHOBAHHOTO  OTHONIICHHS K
CBOEMY 37I0POBBIO M IPUPOTHOM CpeJie;

- YMETh MPOBOJUTH PACUEThI M0 XUMUUYECKUM
dbopmynaM U ypaBHEHUSIM XHUMHYECKHUX DPEAKIUN C
HCII0JIb30BAHUEM bu3HYeCKuX BEJIMYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOPMAaJbHBIE YCIIOBHS)
ra3oB, KOJHMYECTBA  BEIUECTBA, HCIOJL30BATh
CHUCTEMHBIE XHUMHUYECKHE 3HaHUS [UIl TPUHATHUS
pelieHni B KOHKPETHBIX XH3HEHHBIX CHUTYallMsX,
CBSI3aHHBIX C BEILIECTBAMH M UX TPUMEHEHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHaJIM3a U
UHTEPIpETauN
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccuoHaNbHOM
JeSITeTbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'0 MO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU
U OOIIECTBEHHON TPAKTHUKH, OCHOBAHHOTO Ha JHAaJOre
KyIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpILICHCTBOBaHME S3BIKOBOM M YHMTaTENbCKOM
KYJBTYPBI KaK CpCACTBa B3aI/IM0]1€I\/JICTBI/I$[ MCXKAY JIOABMU U
MO3HAHUS MHPA;

- OCO3HaHHWE [EHHOCTH HAy4YHOH JeATeNbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

Osianenne YHHBEPCAJIbHBIMH
IMO3HAaBAaTCJIbHBIMU HeﬁCTBHHMH:

B) padora ¢ uHpopmanueii:

- BJaJeTh HaBbIKAMHU [OJIyueHUs HHOpMaLMM U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEILHO OCYILECTBIIATH

yuyeOHbIMH

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH
XUMHUYECKAN JKCIIEPUMEHT (mpeBparteHus
OpPraHWYEeCKUX  BEUIECTB  IIPU  HArPEBaHUU,

MOJIy4YEHUE OTUJIEHA W W3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIMM Ha albJETH]Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHarypauusi O€lKOB MpHu
HarpeBaHUM, IIBETHbIE PEAKIMU OENIKOB; MPOBOJIUTH
peakuuu HMOHHOTO oOOMeHa, OMNpeAeNsiTh Cpeay
BOJHBIX pacTBOPOB, KauyeCTBEHHBbIE pEaKLUU Ha
cynbdart-, kapOOHAT- U XJIOPUJI-AHUOHBI, HA KaTHOH
aMMOHHS; peulaTh 3KCIEPUMEHTAIbHBIE 33aJa4d I10
temaM "Meramnsl" u "Hemeramisl") B COOTBETCTBUU

C TpaBWIaMH TEXHHKH  O€30MacCHOCTH  IPHU
oOpamieHUn C BEHIECTBAaMH U JTAOOPATOPHBIM
0o0opynoBaHuEM; MIPEACTABISTh PE3YIbTATHI

XUMHYECKOr0 J3KcrepuMeHTa B (opMe 3amucu
YPAaBHEHHII  COOTBETCTBYIOIIUX  peakuuih |




NOWCK, AaHallU3, CHCTEMAaTHU3alUI0 W  UHTEPIPETALUIO
MH(pOpPMAINU Pa3IUYHBIX BUAOB U (OPM IIPEACTABICHHUS;

- CO3[aBaTh TEKCTHI B PA3IMUYHBIX (hopMaTax C y4yeToM
Ha3HA4YeHUS MHPOPMAIMM M IENeBOH ayJUTOpUH, BBIOWMpAs
ONTUMAJIbHYIO (POPMY MIPEICTABICHUS U BU3yaIH3aIUH;

- OLICHHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
uHpOpMaLlUK, €€ COOTBETCTBUE IIPABOBBIM M MOPAIBHO-
THYECKUM HOpMaM;

- HUCHOJNB30BaTh CpEICTBA HMHGPOPMALMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEHICHMH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX M  OpPraHU3alMOHHBIX  3a7ad ¢
co0II0IeHuEeM TpeOoBaHUI SPrOHOMHKH, TEXHHUKH
0€30IIaCHOCTH, THTHEHBI, PeCypCcOCOSpekKEeHHUs, MPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uH(popManuu, THPOPMAIIMOHHOW 0E30ITaCHOCTH JINYHOCTH;

(dbopMynupoBaTh  BBIBOJBI Ha  OCHOBE  OJTUX
pe3yiabTaTOB;
- YMETb  AHAIM3UPOBATH  XHUMHUYECKYIO

UH(POPMAIINIO, TTOTYYaeMyI0 U3 Pa3HbIX HCTOUHUKOB
(cpenctB maccoBoil nHpopmanuu, cetb UHTEpHET U

Apyrue);
- BJIaACTb OCHOBHBLIMMU MCTOAdaMHU Haquoro

NO3HAHUSI BEIIECTB W  XUMHUYECCKHX  SIBJICHUI
(Habmonenue, U3MepeHue, AKCIIEPUMEHT,
MOJICJTUPOBAHUE);

- YMCTb IIPOBOJUTH PACUCTHI 110 XUMHUYCCKUM
¢dbopMyiaM U ypaBHEHHMSM XMMHYECKHX DPEaKLUi C
HCIIOJIB30BaHUEM (1)I/ISI/I‘-I€CKI/IX BCJINYHH,
XapaKTepU3yIOIUX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMAaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBAa  BEILECTBAa;  MCIIOJIb30BaTh
CUCTCMHBIC XHMUWYCCKHUEC 3HAHUA I [PUHATUA
pelIeHUi B KOHKPETHBIX J>KU3HEHHBIX CHUTYalMsX,
CBA3aHHLBIX C BCIICCTBAMHA U UX IIPUMCHCHUCM

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSTENILHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMU  y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIIbHOCTH;

OgiaieHHe YHUBEpPCAJIbHBIMH KOMMYHHUKATHBHBIMH
NeHCTBUAMM:

0) coBMeCTHasl 1eSITEIbHOCTD.

- IOHMMAaTh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON
U MHIUBUIYaJIbHON pabOThI;

- TNpHUHUMATh I€JIM COBMECTHOW  JIEATEIBHOCTH,
OpraHU30BBIBATL U KOOPAMHUPOBATH JEHUCTBUS II0 €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JEHUCTBUN, PpaCIpEenessaTh
pPOJIM C Y4eTOM MHEHHUH yYaCTHUKOB OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATb U BBINOJHATH PabOTy B YCIIOBHUSX

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH
XUMHUYECKAN JKCIIEPUMEHT (mpeBparteHus
OpPraHWYEeCKUX  BEUIECTB  IIPU  HArPEBaHUU,

MOJIy4YEHUE OJTUJIEHA W W3YyYEHHE €ro CBONCTB,
KaueCTBEHHbIE PEaKIMM Ha albJETHJbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHarypauus OelKoB Ipu
HarpeBaHUM, IIBETHbIE PEAKIMU OENIKOB; MPOBOJIUTH
peakuuu HMOHHOrO oOOMeHa, OMNpeAeNsiTbh Cpeay
BOJHBIX PpAacTBOPOB, KA4ECTBEHHBIE pEAaKIHUHU Ha
cynbdart-, kapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHHS; peulaTh 3KCIEPUMEHTAIbHBIE 33aJa4d I10
temaM "Meramnsl" u "Hemerasmibl") B COOTBETCTBUU

C TpaBWIaMH TEXHHKH  O€30MacCHOCTH  TPHU
oOpameHUn C BeHIeCTBAaMH H  JTAOOPATOPHBIM
00opynoBaHUEM; MIPEACTABISTH PE3YIbTATHI




peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBJIATH MMO3UTUBHOE CTPaTErnYeCcKoe
MIOBEJICHUE B PA3JINYHBIX CUTYALUSIX, MPOSIBIATH TBOPUYECTBO
¥ BOOOpaxeHHEe, ObITh MHUITUATHBHBIM

OBiageHue  yHHMBEPCAJIbHBIMH
AeCTBUAMMU:

I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI JPYTUX JIOJEH Npu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MPU3HABAaTh CBOE IPABO W MPABO JAPYrUX JIFOAEH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UITUN
JPYroro 4ejoBeKa;

pPeryasiTHBHbIMH

XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu
YpaBHEHUN  COOTBETCTBYIOLIMX  PEAKUUA U
dbopMynmupoBaTh  BBIBOJBI HAa  OCHOBE  JTHX
pe3yabTaToOB

OK 07. CopeticTBOBaThH
COXPaHEHHUIO OKpYKarouiei
CpeIIbI, PECYpCcOCOepeKCHHUIO,
MPUMEHSATH 3HAHUSA 00
W3MEHECHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JICUCTBOBATH B
YpE3BBIYAHBIX CUTYAITUSIX

BrinmyckHHK, OCBOUBIINN 00pa30BaTeNIbHYIO IPOrpaMMy, AOJKEH 001aaaTh npodeccuoHalbHbIMU KoMneTeHuusIMu (nanee - [1K),

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- cOpMHPOBAHHOCTb  JKOJOTUYECKOW  KYJIBTYPBHI,
MOHUMAaHWE BIUSHUS COLMATBLHO-DKOHOMHYECKUX IMPOIECCOB
Ha COCTOSIHME NPUPOJHOM M COLMAIBHOW Cpelibl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IUIAaHUPOBAaHWE W OCYIIECTBICHHE JEUCTBHI B
OKpYKalolllel Cpelie Ha OCHOBE 3HAHUS LEJEed YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE JEHUCTBHM, INPUHOCALIMX BpEX
OKpYXKarolleu cpere;

- YMEHUE  [POTHO3MPOBaTh  HEOJAronpusTHbIE
HKOJIOTUYECKUE TOCIEACTBUS NPEANPUHUMAEMBIX JIEHCTBUH,
Mpea0TBpaIiaTh ux;

- pacUIMpEeHHE ONbITa JEATETbHOCTH 3KOJIOIMYECKOU
HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

COOTBCTCTBYHOIIIMMU OCHOBHBIM BUJaM ACATCILHOCTH:

- copmMHpoBaTh MIpEICTaBICHMUS: 0
XUMHYECKON COCTaBJISIONICH €CTeCTBEHHOHAY4YHOMN
KapTUHBI MHUPA, POJIM XHMHH B TIO3HAHWH SIBIICHUI
IpUPOJIbI, B JOPMUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH,
HEOOXOIUMOMN IS pelIeHrs MPaKTHUECKUX 3a7ad U
9KOJIOTMYECKH OOOCHOBAaHHOTO  OTHOIIEHUSA K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeiE;

- yMeThb coONIoAaTh MNpaBHJIa SKOJOTHYECKH
1es1ecoo0pa3Horo MoBefeHuss B OBITY M TPYAOBOM
NEeSATeIbHOCTH B LEISIX COXpPaHEHHUsS  CBOEro
3I0pOBb M OKpYXAlOUIEW MPUPOAHON CpENBI;
YUUTHIBATh OMACHOCTh BO3JICHCTBHUS Ha JKHUBBIC

OpraHu3Mbl  OIPEIEICHHBIX BELIECTB, IOHUMAs
CMBICII ~ TOKa3aTens MpPeNeIbHOM  JTOMYCTUMOU
KOHIICHTPALIUK




I1K 1.1. OcymiecTBasTh JUATHOCTUKY CUCTEM, y3JI0B M MEXaHHU3MOB aBTOMOOMIIBHBIX JIBUTATEIICH.

[1K 2.1. OcymiecTBasTh JUATHOCTUKY IEKTPOOOOPYAOBAHUS M JIEKTPOHHBIX CHCTEM aBTOMOOHIICH.

[1K 2.3. IIpoBOAWTH PEMOHT AJIEKTPOOOOPYIOBAHMS M SJIEKTPOHHBIX CHCTEM aBTOMOOMIICH B COOTBETCTBUU C TEXHOJOTHMUECKON JOKYMEHTAIUEH.
I1K 3.1. OcymecTBasTh JUATHOCTUKY TPAHCMHUCCHH, XOJIOBOM YaCTH U OPTraHOB yIPABIICHUS aBTOMOOUIICH.

1K 3.3. [IpoBOANTE PEMOHT TPAaHCMHUCCHH, XOJIOBOM YaCTH U OPTaHOB YIPABJIECHUS aBTOMOOMIJICH B COOTBETCTBHH C TEXHOJIOTMYECKOW TOKYMEHTAIIUCH.
[1K 4.1. BeisiBnats qedeKThl aBTOMOOUIBHBIX KY30BOB.

[1K 4.2. IIpoBOANUTH PEMOHT MOBPEXIEHUN aBTOMOOMIBHBIX KY30BOB.

[1K 4.3. IIpoBOaUTH OKpACKy aBTOMOOMIBHBIX KY30BOB.

[1K 5.1. [InanupoBath AeSTENbHOCTD MOAPA3ICICHUS 10 TEXHUUYECKOMY 00CITY>KUBAHUIO U PEMOHTY CUCTEM, Y3JI0B U ABUTaTEJICH aBTOMOOUIIS.
[IK 6.1. OnpenensiTe HEOOXOAMMOCTh MOJIEPHU3ALNH ABTOTPAHCIIOPTHOTO CPECTBA.

[IK 6.2. ITnanupoBath B3aUMO3aMEHIIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA U MOBBIIICHUE X IKCILTyaTal[AOHHBIX CBOMCTB.
[IK 6.3. Bnageth METOIUKOW TIOHMHTa aBTOMOOMIIA.

[IK 6.4. OnpenensiTb OCTATOYHBIN peCcypc MPOU3BOICTBEHHOTO 000PY/I0BaHUSI.



2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMUSA»

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HO! padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI M CHHUILIMHBI 72

B T.Y.

OcHOBHoOE coJepkaHue 64

BT. 4..

TEOPETHUECKOE 00yUeHUE 28
MPAKTUYECKUE 3aHATHUS 24
1a00paTOpPHBIC 3aHITHUS 10

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IpOBaHHOC coaecpKaHue

(comep:kaHue MPUKJIATHOTO MOTYJIsI) 0
BT. U..
TEOPETUUICCKOE 00yUCHHE 2
MPAKTUYECKUE 3aHATHUS 4
KOHCYJIbTall1 2
IIpomexyTouHasi arrecTanus (3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

Haumeno dopmupyem
BaHHe Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M PO(eCCHOHAIBHO- ObLe e
. beM bl
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKUE 3AHATHSA, IPUKJIATHOM
pa3aesioB U 4acosB KOMIIETEeHIIU
MOIYJIb
TeM "
1 2 3 4
OcHOBHOE co/iep:KkaHue 64
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue
ATOMOB Teopernueckoe o0yuenue 2
XUMITICCKIX CoBpeMeHnHas MoAenb CTpoeHus: atToMa. CUMBOJIMYECKUH S3bIK XUMUAK. X UMUYECKUN
JMICMCHTOB M |5 51eMeHT. DieKTpoHHAs KOHGUryparms atoma. Kiaccu(ukanms XMMUYECKHX JIEMEHTOB
fipupona (s-, p-, d-amemenTsl). BaneHTHbIC 3JIEKTPOHBI. BaleHTHOCTb. DJICKTPOHHAS MPHUPOJA 2
XUMHHCCKOH XUMHYECKOU CBSI3U. DIEKTPOOTPUIATEILHOCTh. BUIbI XUMHUUYECKO CBSI3U (KOBAJICHTHAS,
CBASH MOHHAs, METAINTUYECKas, BOJOPOIHAS) U CITIOCOOKI €e 00pa3oBaHuUs
IpakTHuyeckue 3aHATUSA 2
Pemenne 3amaHuii Ha UCIIONB30BAaHUE XUMHYECKOW CUMBOJIMKM W Ha3BAHUU
COCMHEHUN 110 HOMEHKJIATypPE MEXKIYHAPOJHOI0 COK3a TEOPETUUECKON U MPUKIIATHOU
XUMUU U TPUBUATHHBIX Ha3BaHUN JJII COCTABJICHUS XUMUUYECKHX (OPMYI JBYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYJIb(DHUAOB, TUIPUIOB W T.I.) M JAPYIUX HEOPTraHUYECKHUX 2

COETMHEHUN OTAEILHBIX KJIaCCOB.
[IpakTyeckune 3agaHusi HAa YCTAHOBIIGHHE CBS3M MEXIAY CTPOEHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB U TEPUOJUYECKUM H3MEHEHHUEM CBONCTB XUMHYECKHUX
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3JIEMEHTOB U UX COCIMHEHHUIN B COOTBETCTBUU C MOJIOKEHHEM [leprnoiniyecKkoi CUuCTEMBI.

Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
ITepuonnu OK 02
CCKHMil 3KOH U IpakTuyeckue 3aHATHS 2
rabmuua J1.1. ITepuonnueckas cucreMa xumuyeckux 31aeMeHToB /.M. MenneneeBa. @usnueckuii
Menneneesa |\ ey [Tepnognueckoro 3akona /(.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C ITOJIOKEHHEM XUMHUYECKOTO IeMeHTa B [leproandeckoil cucreme.
MupoBo33peHyeckoe u HayyHoe 3HaueHue llepuonnueckoro 3akona /[.11. Menneneena.
[Ipornoser JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX SJIEMEHTOB. 2
Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA
XapaKTEPHU3ALUI0 XUMUYECKUX AJIEMEHTOB «MeTanyeckue / HeMETAIUTMNYECKUe
CBOMCTBA, JIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHH C MX
AJIEKTPOHHBIM CTPOCHUEM U MOJI0KEHUEM B MEPUOIUYECKON CUCTEME XUMUUECKUX
anemeHToB .M. MeHnnaeneeBa»
Pa3znen 2. Xumnueckue peakuumn 10
Tema 2.1. OcHOBHOeE coJiep:KaHue 4 OK 01
Tunbl
XUMITICCKIX Teopernueckoe o0yueHue 2
peaxm Krnaccudukanus u THITBI XUMAYECKUX PEAKITUH ¢ y9acTHEM HEOPTaHUICCKUX
BellecTB. CocTaBlIeHHE YPABHEHUM PEAKIUi COEAMHEHNS, PA3JIOKEHNS, 3aMEILCHHUS,
oOMeHa, B T.4. pEaKIMii TOPEHUSI, OKUCIICHUSI-BOCCTAHOBJICHHUSI.
VYpaBHEHUs1 OKUCIICHHSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCIUTEINb U 2

BOCCTaHOBHTEIIL. COCTaBJIICHUE U YpaBHUBAHUC OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKquI MCTOJ0OM JJICKTPOHHOI'O oamanca. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKnu
B IpUpoAc, MPOU3BOACTBCHHBIX ITPOLCCCAX U JKUZHCACATCIbHOCTH OPraHn3MOB

12




IIpakTH4eckue 3aHATHUS 2
KonuyecTBeHHbIE OTHOHIEHUS B XMUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHAA M pacueTbl IO YPAaBHEHUSAM XHMHUYECKHX peakuuid. Moap Kak eIuHHLA
KOJIMYECTBA BellecTBa. MolisipHas Macca. 3aKOHbI COXPAHEHUSI MacChl M SHEPTUU. 3aKOH 9
ABoraapo. Monsipubiii 00beM Ta30B. OTHOcHUTENbHAs IUIOTHOCTH ra3oB. Pacuersl mo
YpaBHEHUSIM XMMHUYECKUX PEaKIMid C MCIOJb30BaHUEM Macchl, o0beMa (HOpMajbHbIC
yCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaep:xaHue 4 OK 01
DJIEKTPOJIUTHYE OK 04
Teopernueckoe o0yueHnme 2
cKasl
Aucconnanus n Teopus 3JIEKTPOIUTHYECKON aucconranuu. FoHbl. DNEKTPOIHUTBI, HEITEKTPOIUTHI.
MOHHBIA 0OOMEH  |Peakiuu noHHOTO 06MeHa. CocTaBieHue peakluii HOHHOTO 0OMeHa IyTeM COCTABIIEHMS 2
UX TIOJHBIX M COKpAILEHHbIX HOHHBIX YpaBHEHHMH. KHCIOTHO-OCHOBHBIE pEAKIIUH.
3aaHus HA COCTaBJIEHUE NOHHBIX PEeaKIui
JlabopaTopHbie 3aHATHS 2
JlabopaTtopHas padota “TUrnbl XUMUYECKUX pEaKIU”.
HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY UCXOJIHBIX U 00pa3yIOIMIUXCs 9
BEILIECTB) U MPU3HAKOB XUMUYECKUX peakuuid. [IpoBenenne peakunii HOHHOTO 0OMeHa,
OnpeaereHre Cpebl BOJHBIX PACTBOPOB. 3a/1aHMs HA COCTABJICHUE MOHHBIX PEAKIUI
Kounrpouanb
CtpoeHue BenecTBa 1 XUMUYECKUE PEaAKIIUU 2
Hast padora 1
Pa3znean 3. CrtpoeHne ¥ CBOMCTBA HEOPrAaHUYECKHUX BelIEeCTB 16
Tema 3.1. OcHoBHoOe coaep:xaHue 4 OK 01
Knaccuduxarus OK 02
Teopernueckoe o0yuenue 2
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, HOMEHKJIaTypa [Ipenmer Heoprannyeckoit xumun. Kiaccugukanns HeopraHMUeCKUX BEIIECTB. IIK 1.1.
U CTPOEHHE [TpocTeie u cnoxHbie BellecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI, TIK2 1.
HEOpPraHWuecKky |THAPOKCUJIBI, KUCIIOTHI, COIH). B3anMOCBS3b HEOPTaHMYCCKHUX BEIIECTB. ATpEeraTHbIe IIK 3.1.
X BEILECTB cocTosiHuA BemecTsa. Kpucrammueckne u amopgHsble BeniecTBa. TUIIb 1K 4.1
KPUCTAJNIMYECKUX PEIIeTOK (aATOMHasi, MOJIEKYJIsIpHAs, HOHHAS, METaJUIMYeCcKasi). o
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUINA KPUCTAIUIMYECKON PEIIETKH. HK6.1.
3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJIa XMMUUECKOM CBSI3U U TUTIA TIK 6.3.
KpUCTAJNIMYECKOU pemeTku. [I[puunnel MHOroOOpa3us BeIlecTB
IIpakTuyeckue 3aHATHSH
HomeHkI1aTypa HEOpraHMYEeCKHX BEIECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKOH (POPMYJIbI UM COCTABICHUE XUMHUUECKON (POPMYJIbI UCXO/Is U3 HA3BAHUS
BenecTBa 1o mexxayHapo ot (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemenne mnpakTUuecKWx 3aJaHUNl O  KJIacCU(PUKAalUU, HOMEHKIAType U
XUMUYECKUM (OpMysIaM HEOPTaHMUYECKHX BEUIECTB Pa3IMYHBIX KJIAcCOB (yrapHbIN ras,
VIJEKHUCIIBIA a3, aMMHaK, ramieHasi W3BECTh, HErallieHas W3BECTb, IIUThEBAs COAA H
IPYruX): Ha3blBaTb M COCTAaBIATH (POPMYJIbI XHMHUYECKUX BEILECTB, OIPEACISThH
MPUHAJIEKHOCTH K KIIACCy.
HcTtouHnKky XUMUYEeCKO HHpopMaluu (CpeCcTB MacCOBOM HH(OpMaLIUU, CETh
Wurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, HAEHTU(UKATOpaM,
CTPYKTYPHBIM (popMyJiam
Tema 3.2. OcHOBHOeE coJiep:KaHue OK 01
®dusuko- OK 02
XUMIUCCKIC Teopernueckoe o0yuenue K L1
CBOHCTBA Meramipl. O0mue (u3mvyeckne W XHUMHYECKHE CBOWCTBa MeTauioB. CrocoOsI IIK 2.1.
HCOPraHWYCCKU ([JOJIydeHHs. 3HAYEHUE METAJUIOB M HEMETaUIOB B IPUPOJE U JKU3HEACITEIBHOCTU IIK 3.1.
X BEIIECTB yeroBeka W opranu3smMoB. Kopposust MeraymioB: BHUIbI KOPPO3UH, CHOCOOBI 3alUThHI TIK 4.1,

METAJLJIOB OT KOPPO3UU
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Hemerannpl. O0mue ¢puzndeckne 1 XMMUYECKHE CBOMCTBA HEMETAILIOB. TUITUYHBIC
cBoiictBa HemetamwioB [V— VII rpynn. Knaccupukanus v HOMEHKIATypa COeIUHEHUMN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B PUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEIIECTB (OKCHIIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COETUHEHUH, BBICIINX OKCUIOB U TUAPOKCHJIOB

HpaKaneCRne 3aHATUA

CocraBneHue ypaBHEHUNM XHUMHUYECKUX PEAKLIHMM C YYACTHEM IPOCTBIX M CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAJIIOB, HEMETAJUIOB U
aM(OTEpPHBIX 3JIEMEHTOB; HEOPTraHWYECKHUX KHUCJIOT, OCHOBAHMM M aM@OTEpHBIX
TUAPOKCUIOB; HEOPTAHUYECKHUX COJIEN, XapaKTEPU3YIOIIMNX UX CBOKCTBA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUKA Ha CBONCTBA,
COCTaB, MOJy4YeHHE U O€30MaCHOE HCIOJIb30BaHUE BAXKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA

IIK 6.1.
IIK 6.3.
IIK 6.4.

Tema 3.3.

Nnentudukaru

A

HEOPraHUYECKU
X BEIIECTB

OcHoOBHOE coaep:xaHue

JlaGopaTopHble 3aHATHSA

Jlabopatopnas pabora «neHTudukaims HEOPraHMUYECKUX BEIIECTBY.

Pemenne skcrepMMEHTANBHBIX 3a/ad MO0 XMMHYECKHMM CBONCTBAM METAJIOB H
HEMETAJIJIOB, M0 PACTIO3HABAHUIO U MOTYYCHHIO COSAMHEHUI METAJIJIOB U HEMETAJLIOB.

Nnentudukanus HEOPTaHMYECKUX BEIIECTB C HCIIOJB30BAaHUEM WX (U3HKO-
XUMUYCCKUX CBOMCTB, XapaKTEPHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHbBIE peakInu
Ha cysbdar-, KapOoOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUSI

Kounrpouanb

Hasi padora 2

CBolicTBa HECOPraHMYECKUX BEILIECTB

OK 01
OK 02
OK 04
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Pa3nea 4.

CTpoeHue 1 CBOHCTBA OPraHNYeCKUX BelIECTB

24

Tema 4.1.
Knaccuduxanus
, CTDOCHHE U
HOMEHKJIaTypa
OpTaHUYECKUX
BEILIECTB

OcHOBHOE coaepxaHue

Teopernueckoe o0yuenue

[losiBneHue u pa3BUTHE OPraHUYECKOM XMMUM KaK Hayku. [Ipenmer oprannueckoi
XUMUHU. MeCTO U 3HaYEHNE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

XVMMHUYECKOE CTPOEHHUE KaK IMOPSIOK COCIMHEHMSI aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJIEeHTHOCTH. OCHOBHBIE TOJIOKEHHUSI TEOPUHM XUMHUYECKOIO CTPOEHHUS OPraHWYECKHX
coenuHeHnd A.M. bBytnepoBa. VYTiepoIHbIH CKEIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOECHMS MOJIeKyd. M3omepus u
U30MEPBI.

[lonsitue o ¢yHkuuoHansHOM rpynme. Paaukan. [lpuHuunel kiaccudukanuu
OpPraHMYECKMX  COEAUMHEHHMH. MexayHapoaHas  HOMEHKIATypa W IPHUHIUIIBI
HOMEHKJIATypbl ~ opraHuueckux  coeauHeHuid. [lonste 00  azoTcomaepkamux
COEIMHEHUSIX, OMOJIOTHYECKN aKTUBHBIX BeHIECTBax (YIJIEBOJaX, KMpax, Oejkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHUyeckune 3aHATHS

HoMenknaTypa opraHW4YecKMX COCIUHEHUH OTAEJIbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIILICHHBIE M apOMATHUYECKUE YTJIEBOJOPOJIbI, CHUPTHL, (PEHOJIBI, aabJIETUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI U JAp.) CocTaBieHUE TOJHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYJT OpPraHMYECKHX BEIIECTB OTIEIBHBIX KJIACCOB, MCHONB3YS HX
Ha3BaHUS IO CUCTEMATUYECKOW W TPUBUAIBLHONM HOMEHKJIAType (STUJICH, AalleTHJIEH,
rmiepuH, ¢GeHol, GopManbaerua, YKCyCHas KUCIIOTa, TIuIuH). PacueTsl mpocTeitiei
(dbopMyITBl OpraHUYECKON MOJICKYJTbI, UCXO/ISI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK 1.1.
IIK 2.1.
IIK 3.1.
IIK 4.1.
ITIK 6.1.
ITIK 6.3.
IIK 6.4.

Tema 4.2.
CsBoiicTBa

OcHOBHoOE coJepkaHue

12

Teopernueckoe o0yyenune

OK 01
OK 02
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OPTaHUYECKUX
COE€IMHEHUU

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTAEJIBHBIX KIIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMKA U HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTHYECKHUH PsiT U
obmas ¢opmyna; noMmepus; GU3NYECKUE CBOWCTBA;, XUMUYECKHUE CBOMCTBA; CIIOCOOBI
MOJTyYEeHUS ):

— IpeJIeTbHbIE YIIIEBOIOPOAbI (ATKaHbI M LIMKJIOAJIKAHbI). 'OpeHne MeTaHa Kak OJIMH
U3 OCHOBHBIX HCTOYHHMKOB TEIUIa B IMPOMBIIUIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKIAEHUE B PUPOE U IPUMEHECHHE AJIKAHOB;

— HENpeIeNbHbIE (AJIKEHbI, AIKUHBI U AJIKAJUEHbI) U apOMaTUYECKUE YTIEBOAOPOIBI.
I'opeHue aneruiieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ui CBAapKU M
PE3KU METAJIOB

— KUCJIOPOJICOAEPIKAIIUE COCTUHEHUS (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U
3(QuUphl, albIeruabl W KETOHbI, XUpPbI, yriaeBoAbl). IlpakTHueckoe NpUMEHEHHE
STUJICHTJIMKOMS, IinuepuHa, ¢eHona. IIpumenenune Qopmanpiaeruia, aneranbIeruia,
YKCYCHOHM KHUCJIOTBI. Mbla Kak COJM BBICHIMX KapOOHOBBIX KUCIIOT. Moromiue cBoiicTBa
MbLIa

—  a30TCOJEp)KalllM€  COEIMHEHHUS (aMUHBI U AMUHOKHUCIOTHI,  OEJKH).
BbICOKOMONIEKYIIIpHbIE COENMHEHHS] (CMHTETHYECKME M OHOJOTMYECKU-AKTUBHBIE).
MoHoMep, nonuMmep, CTPYKTypHOE 3BeHO. llonmmmepusanus STWieHa Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eneTnyeckas cBsI3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckune 3aHATHS

CBoiicTBa OpPraHUYECKHX COCIUHECHWHA OTACIBHBIX KIACCOB (TpUBHAJIbHAS U
MEXIyHApOJHAs HOMEHKJIAaTypa, XWMHUYECKHE CBOMCTBA, CHOCOOBI TOJTyYEHUS):
npeaeabHble (aJIKaHbl U UKIOAJIKaHbI), HEMPEJAEIbHbIE (AJIKEHBI, aJTKUHBI U aJIKaIUCHBbI)
U apOMaTUYECKHE YTJIEBOJOPObI, CIUPTHI U (PEHOJbI, KAPOOHOBBIE KUCIOTHI U A(DUPHI,
aNbJCTUBl U KETOHBI, AMHUHBI M aMHHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS.

OK 04
IIK 4.1 -
4.3.
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3aaHusl HA COCTABJIEHUE YPABHEHUN XMMHUYECKHX PEaKIMl C y4aCTUEM OPraHHYECKHX
BEILIECTB HA OCHOBAHWM MX COCTaBa U CTPOCHMS

CocraBieHue cxeM peakuuid (B TOM YHCIE€ IO NPEIJIOKEHHBIM LENOYKaM
MPEBpAILCHU ), XapaKTEPUIYIOIINX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCTUHECHUI
OTJIENBHBIX KIACCOB, CIOCOOBI UX MOMYUYEHHUS U HA3BaHHE OPraHUYECKUX COCAMHEHUH IO
TPUBHUAIBHON WIM MEXAYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA
OPraHUYECKUX COCNUHEHUN OTAEIBHBIX KIACCOB

JlabopaTopHas padora

Jlabopatopnas pabota “IIpeBpaiiieHust OpraHMYeCKUX BEIECTB MPU HarpeBaHuu'.
[TonyyeHne »TUIEHA U HM3YYEHUE €ro CBOWCTB. MoJenupoBaHUE MOJIEKYIT U
XUMHYECKUX MPEBPAIICHUI Ha IPUMEPE dTaHa, STUIICHA, alleTUIICHA U JIp.

Tema 4.3.

Nnentudu
KaIus
OpTraHUYECKUX
BEIIECTB, NX
3HAYCHHUE U
MPUMEHECHUE B
OBITOBOH U
MIPOM3BOJICTBEH
HOH
JIESITEILHOCTH
YyeJoBeKa

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0yueHune

buooprannueckue coenunenus. [Ipumenenue u 6uogoruyeckasl poib YrjieBOJIOB.
OxuciieHre yriaeBo0B — MCTOUHUK YHEPTUH )KUBBIX OpraHu3MoB. O01acTH MPUMEHEHHUS
amMuHOKHUCTOT. [IpeBpamiennus OCNKOB NMUIKA B OopraHu3Mme. buonornmueckwne (QyHKITUH
OenkoB. buonormdyeckne (QyHKIUU >KAPOB. Poib OpraHWYecKOd XUMHUU B PEIICHUH
npo0JieM MUIIEeBOI 6€30MaCHOCTH

Ponb oprannueckoil XuMuu B pelIeHUH MPOo0JIeM SHEPTeTHUECKOM 0€30MTacHOCTH, B
Pa3BUTUH MEIUIIMHBI, CO3JaHUU HOBBIX MATEPUAIOB, HOBBIX HCTOYHHKOB HSHEPrUU
(ayIbTEepHATUBHBIC UCTOYHUKHU dHEPTHH). ONIaCHOCTh BO3CHCTBHS Ha KUBBIC OPTaHU3MBbI
OpraHUYeCKUX BEIIECTB OTIEIBHBIX KJIACCOB (YIJICBOJAOPObI, CHUPTHI, (HEHOIBI,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AJIBACTUIBI U JP.), CMBICI TOKa3aTels MpeaeibHO

OK 01
OK 02
OK 04
IIK 4.1 -
4.3.
IIK 5.1.
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I[OHYCTI/IMOﬁ KOHIICHTPAINN

JlabopaTopHbie 3aHATHS

JlaGoparopHas padota: “MneHTuduxanus opraHUYECKUX COCAMHEHUM OTIETbHBIX
KJ1accoB”

Nnentudukanus OpraHUYECKUX COCAUMHEHUNM OTAECIBHBIX KJIACCOB (HA MpUMEpE
albJACTUIOB, Kpaxmajia, YKCYCHOM KHCIOTBI, O€JIKOB M T.NI.) C HCIOJIb30BAHUEM UX
(U3UKO-XMMHUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuil. [[eHarypanus
Oenka mpu HarpeBaHuu. l[BeTHble peaknuu OenKOB.BO3HUKHOBEHHE aHATUTUUYECKOTO
CUTHajJa C TOYKH 3PEHHUS XUMHYECKUX MPOIECCOB MPHU MPOTEKAHUU KAYECTBEHHOM
peaKIuu, MO3BOJIAIONIEH WISHTUPUIIUPOBATH NMPEJI0KEHHBIE OPraHUYECKUE BEIECTBa

Kounrpouanb
Hasi padora 3

CrpykTypa U CBOWMCTBA OPTaHUYECKUX BELIECTB

Kuneruueckue H TEPMOINHAMUYIECCKUEC 3aKOHOMEPHOCTH MPOTCKAHUA

Pa3nea S. .
XUMHNYECKHUX peaKuml
CkopocThb OcHoBHOE coJiep:KaHue OK 01
XUMHUYECKUX OK 02
peakuuii, IIK 1.3.
XUMHUYECK IIK 2.3.
0C PaBHOBECHE TIK 3.3.
IIK 4.1.

Teopernueckoe o0yueHnune
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CkopocTh peakluu, €€ 3aBUCUMOCTh OT pa3luYHbIX (AKTOPOB: MPUPOIBI IIK 4.2.
pearupyronmx BEIIECTB, KOHIEHTPAllUU pEarupyrolux BeEIIECTB, TEeMIEpaTypbl U ITK 6.3.
JIOMIAN PEAKITMOHHOM MOBEPXHOCTH. TernoBbrIed(PPEKTh XUMHUESCKUX PEaKIHi. DK30-H TIK 6.4.
SHJOTEPMUYECKUE, PEAKIIUU.
O6patumocTh peakiuil. XUMHUYEeCKOEe PAaBHOBECUE U €r0 CMEIICHHE MO/ AeHCTBUEM
pa3NUYHbIX (HaKTOPOB (KOHIEHTpPALMS PEareéHTOB WM MPOAYKTOB PEAKIUH, JaBJICHHE,
TeMIiepaTypa) g CO3/IaHUS ONTUMAJBHBIX YCIOBUM MPOTEKAHUS XUMUYECKHUX
npoueccoB. [Ipuauun Jlelllarense
IIpakTu4yeckue 3aHATHS OK 01
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (HaKTOPOB, BIUSIOIIUX OK 02
Ha W3MEHEHHME CKOPOCTH XHUMHYECKOM peaklMu, B T.4. C TO3UIMN DKOJIOTUYECKHU 1IK 4.3.
11e71eCO00pa3HOTO TMOBEICHUSI B OBITY U TPYAOBOU NESITEIHHOCTH B IEISAX COXPAHEHUS
CBOETO 3JI0POBbS U OKPY’KAIOLIEH IPUPOAHOMN CPEIBI.
Pemienne mpakTUKO-OpHMEHTUPOBAHHBIX 3aJlaHWl HA MpUMEHEHue npuHnuna Jle-
[TaTtenbe a1 HAXOXKIACHUS HAIPABICHUS CMEIIECHUSI PABHOBECUSI XUMUUECKON pEaKINK U
aHanu3 (aKTOPOB, BIMSIONIUX HA CMEIIEHNE XUMHUYECKOTO PaBHOBECHS
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoOBHoOeE coaep:xaHue OK 01
[TonsTre o OK 02
pacTBOpax Teopernueckoe o0yueHue OK 07
PactBopenne kak  ¢u3uMKo-xuMHYecKui  mporecc.  PactBopel.  CriocoObl IIK 1.3.
MIPUTOTOBJICHUSI PacTBOPOB. PacTBopuMocTh. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA. IIK 2.3.
Cwmbicn moOKazaTessi MpeAesibHO JIOMYCTUMOW KOHIIEHTpPAlMhd U €ro HUCIOJIb30BaHUE B TIK 3.3,
OIICHKE IKOJIOTUYECKON 0€301MacHOCTH.
[IpaBuna SKOJOTHYECKH LEJIECOOOPA3HOr0 TMOBEIECHUA B OBITY W TPYAOBOU Ik 4.1.
JEATEIIbHOCTH B IIEJISIX COXPAHEHUsI CBOETO 37I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEJIbI; 1K 4.2.
OTIaCHOCTB BO3JICMCTBUSI Ha )KMBBIE OPTraHU3MbI ONPE/IeIEHHBIX BEIIECTB. IIK 6.3.
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Pemienne npakTUKO-OPHUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM HA  PacTBOPHI, IIK 6.4.
HCIIOJIh3yeMbIC€ B OBITOBOM U MTPOU3BOJACTBEHHON IEATEILHOCTH YEIIOBEKA
Tema 6.2. OcHoBHOe coaep:kaHue OK 01
HccnenoBanue OK 02
CBOMCTE JlabopaTopHbie 3aHATHS OK 04
pacTBOpOB JlaboparopHras pa6ota «I[IpuroToBieHIe pacTBOPOBY.
[IpuroroBneHue pacTBOPOB 3alaHHOM (MaccoBO, %) KOHUEHTpALMH (C IPAKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PaCTBOPOB.
Peenue 3a1ay Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lepPKaHue (CoepKaHue NPUKJIATHOTO MOAYJISA)
Paznen 7. XuMusi B ObITY ¥ MPOU3BOJACTBEHHOM AeATEJIbHOCTH Y€JI0BEKA OK 01
OK 02
XUMHd B OcHOBHOE coep:KaHue
OBITY U OK 04
IPOM3BOACTBEH Teopernyeckoe 00yuenue OK 07
HOM Hogeitmue ROCTHKEHHUS XMMUYECKOWM HAYKH M XHMHUYECKOM TEXHOJIOTWH. Poiib IIK®.1--
ﬂ:izizigomﬂ XUMHUH B OOECIICUCHHHM SKOJIOTHYCCKOM, DHEPreTHYSCKOM M THIIEBOM O0€301MacHOCTH, 6.2.

pa3BUTHM MeauiuHbl. [IpaBuia moucka W aHanmu3a XUMHYECKOW WHOOpMAIUM U3
pPa3TUYHBIX UCTOYHUKOB (HAay4Hasl U y4eOHO-Hay4Has JIMTepaTypa, Cpe/ICTBa MacCOBOM
uHdopmaruu, cetb lHTEpHET)

IIpakTHyeckue 3aHATHS

[Tonck M aHaIM3 KEWCOB O NMPUMEHEHUM XUMHYECKHMX BEIIECTB U TEXHOJIOTHH C
ydeToM Oyayimied mnpodecCuoHalbHOM  AESITEIBHOCTH IO TEeMaM: BaKHEHIINe
CTPOUTEJIbHBIE MAaTEPHUaJIbl, KOHCTPYKIMOHHBIE MATEPUANIbI, KPACKH, CTEKJIO, KEPAMUKA,
MaTEPUAIBl [UISL 3JCKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKHU
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DHEPTUU, OPTaHWYECKHE ¥ MUHEpAIbHBIC YIOOpCHHUs, JIEKAapCTBEHHBIC BEIIECTBA,
OBITOBAsT XUMHSL.

3amura:lIpencraBnenue pe3yabTaTOB pelieHUsT KecoB B (opMe MUHH-TOKIATA C
Mpe3CHTalen

IIpomesxkyTouHasi aTTecTauus Mo JMCUUILIUHE (3a4€T)

Bcero

72
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3. YVCJIOBHSI PEAJTU3AIIAN ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns  peanuzanudyd NOpOrpaMMbl  JAUCHUIUIMHBI  MPETYCMOTPEHBI  CIEAYIOIINE
crielMasabHble MOMENICHUS: YUeOHbIN KaOMHET XUMUU.

OO6opynoBanue yuyeOHOro KaOuHeTra (HArJIsAHbIEe MOCO0UsI): HaAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX TOPOJ M MHUHEpaioB, Tabnuna MeHneneeBa, yueOHble (QHIBMBI, U(PPOBBIC
00pa3oBarebHbIE PECYPCHI.

Texnnueckue  cpeacrBa  O0Oy4YeHHsi:  KOMIIBIOTED C  YCTpOMCTBaMu
BOCIIDOM3BEJCHUS  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

OobOopynoBanue Jadoparopuu M PpadoYux MeCT JAOOPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UuiapTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHbIE TAJOYKHU, IITATUBBI U1 NPOOUPOK;MEpPHBIC IMJIMHJPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble MuuHApuueckue (50-100 wmut), crynmku c
nectukoM, Qap@opoBbie YallKh, MUHIETH, GUIBTPHl OyMmMakHble, BaTa, Mapiid,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, Ja0OpAaTOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOp JJI TOJY4YeHHUs] Ta3oB (WM MPOOHpKa C Ta300TBOAHON TpyOKoil),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI1 XPAaHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakanbl (50, 100 u 200 mi);mmarTenay; MUHICTHI;, TUTECIbHBIC IIUIIIIBI;
CEKYHJIOMEepHI (TaiiMepsbl), MepHbie Tpooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 115t TUTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU JIJIst onpenenenus pH
Y CTaHAAPTHAs WHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUIIETKH Ha 1, 10,
50 mi (wnm poszatopsl Ha 1, 5 u 10 M), OrOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNIIWJIBHBIN 1mIKad, u Jp. 1abopaTopHOE 000PYIOBAHUE.

3.2. MudopmanuoHHoe obecneyeHne peaju3anu NporpaMmmbl

1. Tabpuensu, O. C. Xumusa. 10 kmacc: 6a30BbIii ypoBenb : yueonuk / O. C.
["abpuensa. — 10-e m3x., crep. — Mocksa : [IpocBemenune, 2022. — 191 ¢. — ISBN
978-5-09-088177-7. — TekcT : 3nekTpoHHbIN // JlaHb : 3MEeKTpOHHO-OMOIMOTEUHAs
cucrema.

2. Tabpuensan, O. C. Xumus: 11 knacc: 6a3oBblii ypoBeHb : yueOHuk / O. C.
["abpuensn. — 9-e u3x., crep. — Mocksa : [Ipocsemienue, 2022. — 223 ¢. — ISBN
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978-5-09-088256-9. — TekcT : snekTpoHHbIH // JlaHp : 3IEKTPOHHO-OMOIMOTEUHAs

CUCTEMaA.

3. T'abpuensan, O. C. Xumus: 10-i1 kinacc: 6a30Bbiid ypoBeHb : yueoHuk / O. C.
[Mabpuensn, U. I'. Octpoymon, C. A. CmankoB. — 5-¢ u3a., crep. — Mocksa :
[IpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcT :

AJIEKTPOHHEIH // JIaHb : 3EKTPOHHO-OMOIMOTEYHAS CHCTEMA.

4. T'abpuensn, O. C. Xumus: 11-i1 knacc: 6a30Bbiii ypoBeHb : yuebnuk / O. C.
INadbpuensn, WU. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3n., crep. — Mocksa :
[MIpoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Tekcr :

AJIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAsI CUCTEMA.

I[OHOHHHTGJILHI)IG HCTOYHHNKH

1. . I'ycena, E. B. Xumus gy CIIO: yueOHo-MeToauueckoe nocodue / E. B.
['yceBa, M. P. 3uranmmna, /[. . KynmukoBa. — Kaszans: KHUTY, 2019. — 168 c. —

ISBN 978-5-7882-2792-4. — Texkct: 31eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmoreunas cucrema. — URL.: https://e.lanbook.com/book/196096

2. Yepuukona, H. FO. Xumus B 40CTYITHOM H3J10KEHUU: yueOHOE TOCOOHUE s
cno / H. 1O. YepnukoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: a5ekTpoHHbI // JlaHb: 27€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/195532 (nata
obOpamenus: 14.10.2022). — Pexxum ocTymna: 1jsl aBTOPU3. MOJIb30BaTEIEH.

HNuTepHer-pecypcebl
1. hvsh.ru — Xypran «Xumust B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekiuu Mo XuMuM Ha canTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynsipHbIii IpoeKT
«3IneMeHTbI 00JIbIIION Hayku» ((Pu3nka, XUMUs, MaTeMaTUKa, ACTPOHOMUS, HAYKH O
KU3HH, Hayku o 3emiie). HoBocTH Hayku, KHUTY, HAyYHO-TIOMYJISIPHBIE CTAThU,
JICKIOMH, OHITUKJIIOIICIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)CaiiT Hay4YHO-TIOMYISIPHOTO
xypHana «[lorenmmam». Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT HaydHO-TIOMYJISIPHOTO KypHaIa
«Xumus 1 xxu3Hby». XKypHan nznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)OTtkpsiTas
AJIEKTPOHHAs OMOIMOTeKa XuMU4Yeckoro noprana «Chemnet», comepxXuT yueOHbIe U
nH(OPMAITMOHHBIC MAaTEPHAIIBI IS TKOJIHHUKOB U yuuTesnel. B Helh MOKHO HalTH
y4eOHUKH 10 001Iel 1 HEOPTraHUIECKON XUMHUH, OPTAaHUIECKON XUMHH,
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MYJIbTUMCIUAMATCPUAJIBI, & TAKKEC 3aa49 XUMHWYCCKHUX OJIMMIINA/] C PCUHICHUAMMU,
3a]a4i BCTYIIHUTCIIbHBIX O9K3aMCHOB AJIA a6PITypI/I€HTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)upopmarinonHbie
MaTtepualbl 00 onuMmIInaaax: MoCKOBCKOM ropojickoi, Becepoccuiickoi,
Menneneeckou, MexayHapoanout. [IpuBeneHbl 3a1aun TEOPETUYECKUX U
IKCIIEPUMEHTAILHBIX TYPOB, TIOIPOOHBIE peIeHHUs, CIUCKH U (poTorpadun
mooeIuTeE.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)Cucrema
JMCTAHIIMOHHOTO 00yYEHUs, HAlpaBJICHHAs B IEPBYIO OYePE/Ib Ha MOATOTOBKY K
OJIUMITHAJIaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MexayHapoaHoi. CaT coaepKuT
OrPOMHOE KOJHYECTBO 3a/1a4, CrPYMITUPOBAHHBIX KaK [0 TEMaM, TaK M 0
onumiaaam. I1o BceM OCHOBHBIM pa3/ieiiaM XMMUH MPUBEIEH TCOPETHUCCKHIA
MaTepHai u pa3o0paHbl PEIICHHS TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)[loptain no
HaHOTexHOoJorusiM. OCHOBHas 11€JIb — Pa3BUTHE 00pa30BaHUs B 00JIaCTH
HAHOTEXHOJIOTUH U MOJATOTOBKA K MHTEPHET-OJIMMIIHUAC 0 HAHOTEXHOJIOTHSIM.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KoHTpoib ¢ OlleHKa pe3ysIbTaTOB O0Y4YEHUsI OCYILIECTBIISIETCSA MPENnoaaBaTesieM B
poriecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUA,
a TaKXe BBIMOJHEHUS OOYYAIONIUMUCS WHIAWBUIYAIbHBIX 3aJaHUi, TPOCKTOB,
uccienoBaHuii. PesynbTaThl OOydeHMs] OMNpENENSIOT, YTO OO0ydYarolmuecs IOJHKHbBI
3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUH U3yUCHUS TUCIUTIINHBIL.

Hnst opMupoBaHusi, KOHTPOJISL M OIIEHKHA PE3YJIbTATOB OCBOCHUS Yy4eOHOM
JUCHUIUIMHBI MCIOJB3YETCS CUCTEMAa OIEHOYHBIX MEPOINPHUATUN, MPEACTaBISIONIAs
c000i KOMIUIEKC YYEOHBIX MEPOIMPUATUM, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUs
u chopmynupoBaHHpix ¢ ydetom DPI'OC COO (mpeameTHbie pe3yabTaThl 10
nucturinae) u @I'OC CIIO0.

T
Ne | OK/TIK | Moayas/Paszgen/Tema |  Pesyabrar 00yueHus HIBL OTICHOMHBLX

MeponpUusITHIA
| OcHOBHOe coiep:KaHue
1 dopmyaupoBaTh
Pa3nen 1. OcHoBBI PMYy-TAp
0a30Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHBI XUMHH
1.1 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «Ctpoenne aToMoB

XUMHYECKHX 3JIEMEHTOB |(POpPMYJIbl COETUHEHUN B |XMMHUYECKUX DJIEMEHTOB U

Y IpUPOJa XUMHUUECKOU |COOTBETCTBUHU CO IPUPOJA XUMUUECKOU CBI3N.
CBS3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (HOopMyI

WCXO/IS U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEUHEHUN
AIEKTPOOTPHUIIATEIHFHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).

3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

1.2 |OK 01 Ilepuonnueckuil 3akoH U | XapaKTepU3oBaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J{.U. XUMHYECKHUE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
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II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

CPOJICTBO K AJIEKTPOHY
XUMHYECKUX JIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOCHHUEM H TOJI0KCHHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKHX dj1emMeHToB ..
MeHneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
W3MCHEHUEM CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHCHHUH B COOTBETCTBHH C
noyioxeHueM Ilepuoauueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMUUECKHUX
3JeMEeHTOB: «MeTtandeckue /
HEMETaUIMYECKHE CBOMCTRA,
3JICKTPOOTPHUIIATEIHHOCTD U
CPOACTBO K AJIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM H TOJI0KEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX AJIEMEHTOB

.. MenneneeBa

2 XapaxkrepusoBatb Tunbl [KonTpoJsbHasi padora
Pasznea 2. Xumnueckue P P . P P
xumMnuyeckux peaknuii  [«CTpoeHune BemecTsa u
peakuuu
XHMHYECKHe PeaKIum»
2.1 |OK 01 Turbel XUMHYECKUX CocraBnars peakuuu 1. 3amaun Ha cocTaBIEHUE
OK 04 peakuui COCIMHEHMS, PA3JIOKEHUS, | yPABHECHUN PEAKLIUN:

oOMeHa, 3aMelIeHHS,
OKHCIIUTEBHO-
BOCCTAHOBUTCIBbHBIC
peakuu

— COeMHEHMsI, 3aMEeIleHUS,
pasnoxeHusi, o0OMeHa,

— OKHCITUTETBHO-
BOCCTAaHOBHTEIIHHBIX PEAKIIUN C
WCIIOIB30BAaHUEM METO/Ia
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MaccChl
BeIeCTBa WU 00BhEMA

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJIHOTO M3 YJaCTBYIOIIUX B
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peakLy BELIECTB; PACUETHI
Macchl (00bEMa, KoMYecTBa
BEIIIECTBA) IPOAYKTOB PEAKIIIH,
€CJIX OJTHO U3 BEILECTB UMEET
IpUMecH

2.2

DIEKTPOTUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocTaByIATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOI0 0OMeHa ¢
y4acTHueM
HEOPTaHMYECKUX BEIICCTB

1. 3amaHust Ha COCTaBJIICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHEHHUSI
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopnas padota "Turmsl
XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenue u
CBOliCTBa
HEOPraHHYeCcKUX
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA
HEOPraHU4eCKuX
BeIeCTB

Konrtpoabnas padora
«CBOHCTBa HEOPraHHYECKUX
BeLIECTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJS U3 UX
XUMHYECKON (OpMYJIbI TN
COCTABJICHUE XUMHYECKOU
(bhopMyIIBI HCXO/S U3 Ha3BAHUS
BEIIECTBA 10 MEXIYHAPOIHON
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. lIpakTryeckue 3aaaHus 1Mo
KJ1accu(UKalui, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
OIIpEeACIEHNE XUMHUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/1a XUMHUECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02

Du3nko-XxuMHYECKIe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB

1. Tect «OcobenHocTH

XUMHUYCCKUX CBOI>'ICTB OKCHUIO0B,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUIOB U COJEI.
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OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAKXKE TUIIa
KPUCTAJUTMYECKOU
peleTku

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKLUN
C Y4aCTHEM IPOCTHIX U CIOKHBIX
HEOPraHM4YECKUX BEIIECTB:
OKCH/JIOB METAJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U NOJy4YEeHUE
HEOpraHM4YEeCKUX BEIIEeCTB

3.3

OK 01
OK 02
OK 04

WNnentudukanys
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOPraHWYECKUX BEILECTB

1. [IpakTHKO-OPUEHTUPOBAHHBIC
3aJJaHHUs 110 COCTABIIEHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIIECTB,
UCTIONB3YEMBIX JUIS KX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’

Pa3pnen 4. Ctpoenue u
CBONCTBA
OpPraHMYecKuX BelecTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHX
BelIeCTB

Konrtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01

Knaccudukanmus,
CTPOCHHE U
HOMECHKJIATypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuponatsb
OpraHMYEeCKHE BEIIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3aganus Ha cocTaBlIEHHE
Ha3BaHWH OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJIBHON WIH
MEXKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIIATYpe.
2. 3ajaHus Ha COCTaBJIEHHE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMyII
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aauu Ha ONpeaEeIeHNE
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOT0 cocTaBa (B %)
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4.2 |OK 01 CBolicTBa OpraHMYECKUX | Y cTaHaBIUBATh 1. 3ajaHus Ha cOCcTaBICHUE
OK 02 COEIMHEHU N 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XUMUUYECKUX peaKLnui
OK 04 XUMHYECKUX CBOMCTB C YYaCTHEM OPraHUYECKUX
OpPraHUYECKUX BEILECTB OT [BEIECTB HA OCHOBAaHUH UX
CTPOECHHS MOJIEKYJI COCTaBa U CTPOCHHS.
2. 3amaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB IPOTEKaHUs JTAHHBIX
peaKUrii U TEHETUYECKOU CBS3U
OpPraHMYECKUX BEIECTB Pa3HBIX
KJIACCOB.
3. PacyeTrHnle 3a1a4u 11O
YPaBHEHUSIM PEAKLUHI C y4aCTUEM
OpPraHMYECKUX BEIIECTB.
4. Jlaboparopnas paboTa
“IIpeBpaleHyss OpraHu4eCKux
BELIECTB [IPU HarpeBaHUU"
4.3 |OK 01 Wnentuduxamms HccnenoBats 1.IIpakTUKO-OpUEHTHUPOBAaHHbBIE
OK 02 OpraHNYECKHUX BEIECTB, |KAYECTBEHHBIC PEAKIMU  |3aJaHUs 110 COCTABIICHUIO
OK 04 MX 3HAYCHUE U OpraHNYEeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTUEM
IpUMEHEHHE B ObITOBON |COEAMHEHUH OTIENbHBIX |OpraHMYECKHX BEILECTB, B T.U.
Y IIPOU3BOACTBEHHON KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JESATEIIBHOCTH YEJIOBEKA UICHTU(PUKALMU B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentrduxaiuss opraHn4ecKux
COEIMHEHUN OTIENBHBIX KJIACCOB™’
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHYECKHEe |(aKTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTb XMMHUYECKHUX | XapaKTepHu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XMMHUYECKOE  |BJIMSHUE KOHIEHTPAMM  |TEOPETHUYECKHE 3a/laHus Ha

paBHOBecHe

pearupyromux BEMIECTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIUH
XapakTepru3oBaTh
BIUSHUC U3MCHCHUS
KOHLEHTpALUH BELIECTB,
peaKuuu cpenbl U
TEeMIIepaTyphl Ha

aHanu3 (PaKTOpOB, BIUSIOMNUX Ha
W3MEHEHHE CKOPOCTH
XUMH4ecKoH peakuuu. [IpakTuko-
OpUEHTUPOBAaHHbBIE 3aJaHUS Ha
IIpUMEHEeHHe puHIumna Jle-
[IaTenbe 11 HaXOXKACHUS
HaIlpaBJIEHUS CMEIIECHUS
PaBHOBECHSI XUMHUYECKON
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CMCHIICHHUEC XUMHUYCCKOTI'O

peakiuu U aHanu3 (pakTopos,

paBHOBeECHs BIIUSIONINX HA CMEIICHUE
XUMHUYECKOTr0 PaBHOBECHS
6 HccnenoBarb
HCTUHHBIEPACTBOPHI €
Pa3zgen 6. PacTtBopnl P P
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 |OK 01 [TonsiTue o pactBopax Paznuuath uCTUHHBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
2. [IpakTHKO-OpHUEHTUPOBAHHbIC
pacyeTHbIC 3a/1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
HCIOJIb3YEMbIC B OBITOBOW U
MIPOU3BOICTBEHHOM JESITEILHOCTH
YeloBeKa
6.2 |[OK 01 Hccnenoanue cBoiicTB |MccnenoBath Gpu3nko- JlabopaTtopHas pabota
OK 04 pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepP:KaHue (Codep:KaHue MPUKJIATHOT0 MOTYJIs1)

7 Pa3zgea 7. OuenuBarth nocjaeaAcTBH |3amuTa Keica (¢ yuyeToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)

e TeJIbHOCTH AesTeJIbHOCTH YeJIoBeKa

YeJ10BeKa ¢ MO3N LUt
IKOJIOTHYEeCKOH
Oe3omacHocTH

OK 01
OK 02
OK 04
OK 07
IIK 1.3.
IIK 2.3.
IIK 3.3.
IIK 4.1.
TIK 4.2.
IIK 6.3.
IIK 6.4.

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
JeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCIEACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UITAHN YKOJIOTHYECKOM
0e30IMacHOCTH

Ketic (c yuerom Oyaymieit
npodecCuoHaNTbHON
JESITEIbHOCTH)

Bo3MoKHbBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOK/ICHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl s
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TPEIapaToB
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