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1 O0mas xapakTepucTUKa pado4ye NPOrpaMmbl
1.1 MecTo TUCIHUIUIMHBI B CTPYKTYpPe OCHOBHO# TNpo(eccuoHaIbHOii 00-
pa3oBaTeIbHON MPOrpaMMBbl

O61eo6pazoBaTebHas AUCHUILIMHA « XUMUSD» U3ydaeTcsl Ha 0a30BOM YPOBHE B
o0pa3oBaTeIbLHOM IUKJIE Y4EOHOTO MjIaHa OCHOBHOU MPOoQeCcCHOHAILHON 00pa3oBa-
TeJILHOM MporpaMmbl crieruanbHoctei: 23.02.01.

Tpyrn0eMKOCTh JUCHUILIMHBI BKIIOUAET « XUMHS» COCTABISAET 72 yaca, U3 KOTo-
pbIX 64 yaca 6a30BBIM MOYJIb COCTOSIIUN U3 6 Pa3esioB U § 4acoB MPUKIATHOU MO-
IyJIb COCTOAIINM U3 | pa3nena, BKIHOYAIOMINNA MPAKTUKO - OPUEHTUPOBAHHOE COMEP-
YKaHUE KOHKPETHOH CIEeUaTbHOCTH.

[TpuknanHoit MOAYJIH BKIIOYAET OAMH pa3zaei. Paznen 7» Xumus B ObITY U IPOU3-
BOJICTBEHHOM JIeATEIbHOCTH UEJIOBEKay peanusyeTcs s crnenuanbHocteit 23.02.01
Ha MaTepHaJie KeMCOB, CBI3aHHBIX C SKOJOTUYECKON OE30MacCHOCTHIO U OIICHKOM MO-
CJIEJICTBHI OBITOBOW M IPOU3BOJACTBEHHON J€ATEILHOCTH, [0 OTPACIAM Oyaylen
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00yJarOIUXCS.

[lepron 00yuyeHHs ¢ y4eTOM JIOTUKH (POPMHUPOBAHUS IPEIMETHBIX PE3YJIHTATOB,
O0IIMX U MPOPECCUOHATBHBIX KOMIIETEHIINH, MEXIPEIMETHBIX CBSI3EH C IPYTUMU
JUCHMIUIMHAMU 00111€00pa30BaTENbHOTO U 00IIENPO(hecCHOHATBHOTO IIMKJIA COCTaB-
JISIeT OJIMH y4eOHBIi 1o, B mepBoM cemecTpe 34 daca 1 BO BTOpoM 38 4acos.

1.2. lleau u niIaHUpyeMble pPe3yJabTAThl 0CBOCHUS TUCUHUILIMHBI
1.2.1. leau 1 3aga4u AUCHUILIINHBI
@opMUpOBaHUE Yy 00YUAIOIIKUXCS MTPEACTABICHHS O XUMUYECKON COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPa KaK OCHOBbI IPUHATHS PEIEHUI B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOI'O MOBEACHUS B TPUPOIHON Cpejie.
3agaum AUCUUIIMHBI:

1) chopmupoBaTh MOHMMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUIECKUX TPO-
LIECCOB U SIBJIEHUW B OKPYKAIOUIEN CPEAE, LIENOCTHON HAYYHOM KapTUHBI MHUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTABIATH (DOPMYIIBI HEOPTAHHMUYCCKUX W OPTaHHMYCCKHUX BE-
IIECTB, YPAaBHEHUN XUMUYECKUX PEAKLUN, OOBSICHITH UX CMBICI, HHTEPIIPETH-
pOBaTh pe3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB;

3) copmMupoBaTh HABBIKH MTPOBEACHHS MPOCTEHITNX XUMHUYCCKHX IKCIICPUMECH-
TaJIbHBIX UCCJICAOBAHUN ¢ COONIOIEHUEM MPaBUiI 0€301aCHOT0 OOpAIICHUS C
BEI[ECTBAMHU U JTAOOPATOPHBIM 000pPYAOBaHUEM;

4) pa3BUTHh YMEHUS UCIIOJIB30BATh HH(POPMAIIUIO XUMUIECKOTO XapaKTepa U3 pas-
JUYHBIX UCTOYHUKOB,;

5) cdopmupoBaTh yMEHUs MPOTHO3UPOBATH MOCIICICTBHUS CBOCH NEATEILHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh NOHUMAHKE 3HAYMMOCTH JOCTIKEHUH XUMHYCCKOW HAYKH U
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMATILHON U MMPOU3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kon u [InanupyeMsble pe3yabTaTbl OCBOCHUS NUCHHUIIIMHbI
HAaUMEHOBAHHE
bopMUpyEMBIX OO6mme JlucuuminHapHbIe
KOMIIETCHUIUN
OK 01. BoiObu- | B yacTu TpyA0BOro BOCHMTAHMSA: - BJIAJICTh CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpask BKJIIOYa-

path CIOCOOBI
pelieHus 3a1a4
npodeccuo-
HaJIbHOM 1es-
TEJIbHOCTH
MPUMEHUTEIHHO
K Pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTbH K TPY/ly, OCO3HaHUE IIEHHOCTU
MacTepCTBa, TPYI0IIO0HE;

- TOTOBHOCTb K aKTUBHOM JESATEILHOCTH TEX-
HOJIOTUYECKOW M COLIMAIIBHOM HAPaBJIEHHO-
CTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPO-
BaTh U CAMOCTOSITEJILHO BBITIOJHATH TaKyIO
JEATENIbHOCTD;

- UHTEpeC K pa3nu4HbIM chepam rpodeccuo-
HaJILHOM JIeATECIBbHOCTH,

OBJaeHne yHHBePCATbHBIMHU YUeOHBIMH
NMO3HABATEILHBIMY J1€HCTBUSIMH:

a) 0a3oBbIe JIOTHYECKHE IeHCTBHUA:

- CAaMOCTOSITEIFHO (POPMYJIUPOBATH U AKTYya-
JU3UPOBaTh MpoOJIeMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIIECTBEHHBIN MTPU3HAK
VIV OCHOBAHUS ISl CPaBHEHMS, KacCu(u-
Kallid U 0000IIEHNS;

- ONPEIENATH 1NN JIEATeIIbHOCTH, 33]]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKECHUS;

€T: OCHOBOIIOJIArAl0IIUE MOHATUS (XUMUUECKUN PJIEMEHT,
aToM, 3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-,

d-arexTpoHHBIE OPOUTAIIN AaTOMOB, MOH, MOJICKYJIa, BAJICHT-
HOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XU-
MUYECKasl CBSI3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00bEM,
YTIEPOJIHBIN CKEJET, PyHKIIMOHANIbHAS TPYIITa, paJuKal,
M30MEPHS, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, yTJIe-
BOJIOPO/IbI, KUCIIOPO/I- U a30TCOAEPKAIINE COCTUHEHUS,
OMOJIOTUYECKU aKTUBHBIE BEIIECTBA (YTJIEBOIbI, JKUPBI, O€II-
KW ), MOHOMEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpHBIE COEMHEHN S, KPUCTAIUIMUECKas pelieTKa, TUIIbI
XUMHUYECKUX PEaAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
9K30-U SHAOTEPMUYECKHE, PEAKIIMM HOHHOTO 0OMEHA), pac-
TBOP, JEKTPOJIUTHI, HEIJIECKTPOIUTHI, dJEKTPOTUTHIYECKAS
JIMCCOLUALINS, OKUCITUTEIb, BOCCTAHOBUTEh, CKOPOCTh XH-
MUUYECKOHN peaKlnu, XMMHUUECKOE PABHOBECHE), TEOPUU U 3a-
KOHBI (TEOpHsI XUMUYECKOT'O CTPOEHHUSI OPraHUYECKUX Be-
uiectB A.M. ByTiiepoBa, Teopus 3JEKTPOIUTUIECKON TUCCO-
nuanuu, nepuoanyeckui 3akon [.1. Mennaeneena, 3akoH
COXpPaHEHMS] MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI




- BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPE-
Yusl B pacCMaTPUBAEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHUBHI B JEATEIBHOCTD, OIlC-
HUBaTh COOTBETCTBHE PE3YJIbTATOB IEIISM,
OIICHUBATh PUCKH IOCIEACTBUM JIEITEIHHO-
CTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU pe-
IIICHUH )KU3HEHHBIX TTPOOIeM

0) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:
- BJIQJICTh HaBBIKAaMU y4eOHO-
UCCIIEIOBATENbCKON M IPOCKTHOM JesATEINb-
HOCTH, HaBBIKAMU pa3peluieHus npooiem;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHBIEC CBA3U
1 aKTyaJu3upoBaTh 33/1a4y, BbIIBUTATh T'H-
MOTE3y €€ PEIICHUS, HaXOAUTh apTyMEHTBI
JUJIs TOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;
- aHAJIM3UPOBATH MTOJIYUYCHHBIE B XOJI€ pellie-
HUS 33/1a4M PE3yIbTaThl, KPUTUUECKU OLICHU-
BaTh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSX;

- YM€Th IEPEHOCUTH 3HAHUS B MIO3HABATEIIb-
HYIO U MPAKTUYECKYIO 00JIACTH KUZHEEs-
TEIIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC MJICH, IIpEJjIaraTh OpH-
THHAJIBHBIE TTOJX0/Ibl U PEIICHUS,

A3BIK XUMUH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, CO-
CTaBe, MOJIyYeHUH U 0€3011aCHOM HCII0JIb30BAHUU BaYKHEH-
[IMX HEOPTAaHUYECKUX U OPraHMUYECKUX BEILECTB B OBITY U
IIPAKTUYECKOM ACATEIBHOCTH YEJIOBEKa,;

- YMETh BBIABIIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX ITOHATHH, IPUMEHATh COOTBETCTBYIOLIUE TIOHS-
THsI IPA ONTUCAHUU CTPOCHUS U CBOKMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BELIECTB U MX MPEBPALLECHNM; BBIABIATH B3a-
MMOCBSI3b XUMUYECKUX 3HAHUU C ITOHATHUIMU U MIPEICTABIIE-
HUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh UCIIOJIb30BATh HAUMEHOBAHUS XUMHUECKUX COEIU-
HEHUI MEXIYHAapOJHOI'O COI03a TEOPETUUECKOU U IPUKIIA-
HOM XMMUHU U TPUBUAJIbHBIE HA3BAHUS BAXKHEHIIINX BELIECTB
(3THIEH, aeTHIIEH, IIUIEpUH, PeHol, Gopmanbaerus, yk-
CyCHasl KMCJIOTa, IVIMIUH, YTapHbIA I'a3, yTIEKUCIIbIN 1as,
aMMMaK, raiieHas U3BeCTb, HETallleHas U3BECTh, IINThEBAs
coJla ¥ IPYTHX), COCTaBIATh (DOPMYIIbl HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB, YPABHEHUS XUMUYECKUX PEAKLUN,
OOBSICHATH UX CMBICH; MOATBEPKAATh XapaKTepHbIE XUMUYe-
CKHME CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMH SKCIIEPUMEH-
TaMH U 3alMCSIMU YPABHEHUN XUMUYECKUX PEAKIUI;

- YMETh YCTaHABIMBATH IPUHAJIC)KHOCTh U3YUEHHBIX HEOP-
FaHUYECKUX M OPTraHUYECKHUX BEIIECTB K ONpPEAEICHHBIM
KJIaccaM M TPyIIaM COCIMHEHUH, XapaKTEPU30BaTh UX CO-
CTaB U Ba)KHEHIIME CBOWCTBA; ONIPEAEIISATh BUJIBI XUMUYE-
CKHX CBSA3€H (KOBaJICHTHAsl, HOHHAs, METaNINYECKasi, BOJO-
pOJIHasA), TUIIbI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; Kilac-
CUPUIIMPOBATH XUMUYECKUE PEAKIINU;




- CITIOCOOHOCTH UX UCITOJIB30BAHMS B II03HA-
BAaTEJIbHOM U COLMAIIbHOU MIPAKTUKE

- copMUpOBaTh NPEJICTABIICHUS: O XUMHUUECKOM COCTaBIIsI-
IOIlIEeH €CTeCTBEHHOHAYUYHON KapTUHBI MUPA, POJIU XUMHH B
MO3HAHUU SIBJICHUN MTPUPOJIBI, B POPMUPOBAHUU MBILIICHUS
U KyJbTYPBI TUYHOCTHU, €€ (PYHKIIMOHATLHON rPaMOTHOCTH,
HEO0OXOAMMOM sl pelIeHUs TPaAKTUYECKUX 3a]1a4 U 9KOJIO0-
rM4ecKu 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37J0POBBIO U
MIPUPOJHOU CPEJIE;

- YMETh TIPOBOJIUTH PACUETHI IO XUMUIECKUM (popmysiaM u
YpaBHEHUSIM XUMUUYECKUX PEaKIUM C UCIOJIb30BaHUEM (-
3MYECKUX BEJIMUMH, XapaKTepU3yIOIIUX BElIECTBa C KOIUYe-
CTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIC YCIIOBUS)
ra3oB, KOJINUECTBA BEIIECTBA; UCIIOJIb30BaTh CUCTEMHbBIC XH1-
MHUYECKUE 3HAHUS JIJIS1 IPUHATHS PEIICHUI B KOHKPETHBIX
YKA3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

OK 02. Ucnions-
30BaTh COBpE-
MEHHBIE Cpe/l-
CTBa MOUCKA,
aHajau3a v UH-
TepIpeTanuu
uH(popMauu U
UH(pOpMaIMOH-
HbIE TEXHOJIO-
TUH IS BBITIOJ-
HEHUS 3a]1a4
npodeccro-
HaJILHOU 1e-

B o0Js1acTH HEHHOCTH HAYYHOTO MO3HAHUA:
- c(hopMHUPOBAHHOCTH MUPOBO33PEHHS, COOT-
BETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH,
OCHOBAHHOI'O Ha IUAJIOTE KYJIbTYp, CIIOCOO-
CTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IO-
JUKYJIBTYPHOM MUDPE;

- COBEPIIICHCTBOBAHME SI3BIKOBOM U UHTa-
TEJIbCKOM KyJIBbTYpPhI KaK CPEJCTBA B3aUMO-
JNEUCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;
- OCO3HAHUE LIEHHOCTH HAYYHOU JeATEIbHO-
CTH, TOTOBHOCTb OCYUIIECTBIIATh NPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh UHINBU-

- YMETb IJIAHUPOBATH U BBIIIOJIHATh XUMHUECKUN IKCIIEPU-
MEHT (MpEeBPALLEHUS OPraHNYECKUX BEILIECTB MPU Harpena-
HUU, TIOJTyYE€HHE 3TUJIEHA U U3YUYEHHE €0 CBOWCTB, Kaye-
CTBEHHBIE PEAKIMU Ha aJIbJICTUIbl, KpaxMall, yKCYCHYIO KHC-
JIOTY; A€HATypauus OeJIKOB IPU HarpeBaHUM, [[BETHbIE peak-
MU OEJIKOB; MPOBOAUTH PEAKIIMU HOHHOTO OOMEHa, orpeie-
JSTh CPeNy BOJAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMH HA
cyib(dar-, kapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMO-
HUSI; pelIaTh SKCIIEpUMEHTANbHBIE 3a1a4u 110 TemaM ""Me-
Tajubl" 1 "HeMmetaibl") B COOTBETCTBUU C MPABUIIAMU TEX-
HUKH 0€30MMaCHOCTH TIPH 0OpAIlEeHNH ¢ BEIIECTBAMHU U 1a00-
paTopHBIM 000PYIOBAaHUEM; MPEICTABIATH PE3YIbTATHl XH-
MHUYECKOT0 SKCIIEPUMEHTA B (popMe 3amnucu ypaBHEHUH CO-




TCIBbHOCTH

JyaJlbHO U B TPYIIIIE;
OBJageHne yHNBepCAIbHBIMHA YUeOHBIMH
MO3HABATEJIbLHBIMH JeHCTBUSIMMU:

B) padora ¢ nndopmanueii:

- BJIaJIETh HABBIKAMH MOJy4YeHUs UHpopMa-
[[UU U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTO-
ATEJIBHO OCYIIECTBIISITh IOUCK, AHAJIN3, CH-
CTeMaTHU3aIMI0 U UHTEPIpETAINi0 HHPOopMa-
IIUU Pa3IMYHbIX BUJIOB U (POpM MpejcTaBiie-
HUS;

- CO3/71aBaTh TEKCTHI B Pa3IMUHbIX opMaTax C
y4€TOM Ha3Ha4YeHUsI HHPOpMAIUK U 1IeJIeBOM
ayJIMTOPUH, BHIOUPAs] ONITUMATIbHYIO (hOpMY
MPE/ICTABIICHUS U BU3yaJlU3alliy;

- OLICHUBAThH JIOCTOBEPHOCTh, IETUTUMHOCTD
uH(pOpMaIUH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCTIOJIB30BaTh CpeACTBA MH(GOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B pele-
HUW KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U Op-
TaHU3aLMOHHBIX 33/1a4 C COOJIIOIEHUEM Tpe-
OOBaHMI 3PrOHOMUKH, TEXHUKH 0€30I1acCHO-
CTH, TUTHEHBI, pecypcocOepeKeHus], IpPaBo-
BBIX M 3TUYECKUX HOPM, HOpM HUHPOpMAIIU-
OHHOM 0€30MIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSI U 3aIIH-
ThI HH(pOpMaIUK, HHOOPMAITMOHHON 6e3-
OMAaCHOCTH JINYHOCTH;

OTBETCTBYIOIIMX PEaKIi U (POpMyIHpOBATH BEIBO/IBI HA OC-
HOBE ATUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUUECKYIO HHGOPMAIIHIO, TIOJTY-
4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTB MaccOBOM MHGOP-
Maluu, cetb UHTEepHeT u apyrue);

- BJIaJIETh OCHOBHBIMU METOJaMHU HAYYHOTO TIO3HAHUS Be-
IIECTB ¥ XUMHUYCCKUX SBJICHHUN (HaOII0ICHUE, N3MEPEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI IO XUMUYECKUM (HOpMyJIaM U
YPaBHEHUSIM XUMUUYECKUX PEAKIUM C UCTI0JIb30BaHUEM (-
3MYECKUX BEJIMUMH, XapaKTepU3yIOIIUX BElIEeCTBA C KOIYe-
CTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBUS)
ra3oB, KOJINUECTBA BEUIECTBA; UCIIOJIb30BATh CUCTEMHBIE XU-
MHUYECKUE 3HAHUS JIJIS1 IPUHATHS PEIICHUI B KOHKPETHBIX
JKA3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




OK 04. Dddexk-
THUBHO B3aUMO-
EeHCTBOBATh U
paboTaTh B KOJI-
JIEKTHUBE U KO-
MaH/Ie

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSI-
TEJIbHOCTH U CaMOOTIPEECTICHHUIO;

-OBJIaJICHUE HaBBIKAaMHU y4eOHO-
HCCJICIOBATENIbCKOM, MPOCKTHOM U COLIMAIIb-
HOM JIeSITEIbHOCTH;

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHHU-
KATHUBHBIMH JIE/iCTBHSIMH:

0) coBMecTHas J1eITeJIbHOCTD.

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA
KOMaHJIHOM ¥ MHJIUBUIYyalIbHOU pabOThI;

- MPUHUMATH 11€JIU COBMECTHOM e TEIBHO-
CTH, OPTaHU30BBIBATH U KOOPJAUHUPOBATH
JICUCTBHUS 110 €€ TOCTHXKEHHUIO: COCTABJIATh
IIJIaH JICUCTBUH, paclpeesiaTh POJIU C yue-
TOM MHEHHUH yYaCTHHUKOB 00CYK/IaTh Pe3yJib-
TaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH M BBITIOJHATH paboTy B
YCJIOBUSIX peabHOI0, BAPTYaJIbHOTO U KOM-
OMHUPOBAHHOT'O B3aMMOJICHCTBHS,

- OCYUIIECTBIIATH MO3UTUBHOE CTPATETMUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYALIUSIX, IPOSIB-
JISITh TBOPUYECTBO U BOOOpakeHUe, ObITh MHU-
[IMATUBHBIM

OBJaieHne YHUBEPCAJTbHBIMH pPeryJisi-
THUBHBIMMU JA€iiCTBUSIMH:

) IPUHSATHE Ce0sl U APYTHX JIIO/Iei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX
JII0JIEH MPU aHAIU3E PE3YIHTATOB JEATEIBHO-

- YMETb IUIAaHUPOBATH U BBIIOJIHATh XUMHYECKHUM dKCIIEPH-
MEHT (IIPEBPALLEHUS OPTaHNYECKUX BEIECTB IIPU HarpeBa-
HUU, TIOJIy4€HHE dTUJIEHA U U3YYECHHE €r0 CBOWCTB, Kaye-
CTBEHHBIE PEAKIMU Ha AJIbJETUIbI, KpaXMall, YKCYCHYIO KHC-
JOTY; IeHaTypanus O€JIKOB IPU HarpEBaHUU, LIBETHBIE pEaK-
1M O€JIKOB; IPOBOJUTh PEAKIIMM HOHHOIO 0OMEHa, OIpeie-
JSATh CPEeNy BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMH HA
cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMO-
HUSI; pelIaTh SKCIIEPUMEHTANBHBIE 33a4H 110 TeMaM ""Me-
tayuibl" 1 "HeMerasuibl") B COOTBETCTBUM C IPABUIIAMH TEX-
HUKH 0€30I1aCHOCTH IPH 0OpaIlEeHNH ¢ BEUIECTBAMHU U J1a00-
paTOpPHBIM 00OPYAOBAHUEM; IIPE/ICTABIIATD PE3YIbTATHI XU-
MHUYECKOT0 SKCIIEPUMEHTA B (POpME 3aucy ypaBHEHUH CO-
OTBETCTBYIOIIMX PEAKINHI U (POpMyIHpPOBaTh BHIBO/IBI HA OC-
HOBE ITUX PE3YJITATOB




CTH;
- PU3HABATh CBOC MPABO U IIPABO JIPYTUX
JIFOJIEN Ha OIIMOKHU;

- pa3BUBAThH CITIOCOOHOCTH TIOHUMATh MHP C
MTO3UIIMN JPYTOr0 YEJIOBEKa;

OK 07. Coneii-
CTBOBAaTh CO-
XPaHCHUIO
OKpYyXaromen
cpensbl, pecyp-
COCOEPEIKECHUIO,
MPUMEHSTh 3HA-
HUs 00 U3MeHe-
HUU KJIMMAaTa,
MPUHITUIIBI Oe-
PEXKIMBOTO
MIPOU3BOJICTBA,
b exTuBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIMIX

B o0J1acTH 3K0710rM4e€CKOr0 BOCIMTAHUS:

- c(hopMUPOBAHHOCTH IKOJIOTHUECKON KYJIIhb-
TYpbl, TOHUMAHUE BIUSHUS COLIUATBHO-
HPKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE
MPUPOJIHON U COLUATILHON CPeJIbl, 0OCOZHAHUE
[JI00aNIBbHOTO XapakTepa 3KOJIOTHYECKUX
po0em;

- IUIAHUPOBAHUE U OCYILECTBICHUE JEHCTBUI
B OKPYXaIOIIIeH Cpelie Ha OCHOBE 3HAHUS 11e-
JIel yCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA;
aKTUBHOE HEMPUATHE ICUCTBUN, TPUHOCS-
IAX BPEIl OKPYKAKOIIEH CpelIe;

- YMEHHUE MPOTHO3UPOBATH HEOIArONPUATHBIE
AKOJIOTUYECKHUE MOCIEACTBUS MPEANPUHUMA-
€MBIX JIEVCTBUM, IPEAOTBPALIATh UX;

- paclIUpeHUE OMbITa AEATEIBHOCTU IKOJIO-
TUYECKOW HANPABJIEHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
MCCJIEI0BATENbCKON, TPOESKTHOU U COIUATb-
HOU JIeSITEILHOCTH;

- copMUPOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIIS-
IOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B
MO3HAHUU SBJICHUM TTPUPOJIBI, B (POPMUPOBAHUH MBITUICHUS
U KYJbTYpPbI JUYHOCTH, €€ (DYHKIIMOHATILHON IPAMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4 U DKOJIO-
rUYeCKr 00OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEJIE;

- YMETb COOJII01aTh MPaBUIIa FIKOJIOTHUECKH 1e1ecO00pa3Ho-
O MOBEJICHUS B OBITY M TPYJAOBOM JEATEIHHOCTU B LIEISX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEN TPUPOTHON
Cpelpbl; YUUTHIBATH ONIACHOCTH BO3JECHCTBUS Ha )KUBBIE Opra-
HU3MBI OIPEJICJICHHBIX BEIIECTB, IOHUMAasl CMBICI IIOKa3aTe-
JIS1 IPEAEIBHOM JOITYCTUMOM KOHLIEHTPALMKU
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[1K 3.2.
OO0ecneunBaTh
OCYIIICCTBJICHUE
nporiecca
yIPaBJICHHS TIC-
pEeBO3KaMU Ha
OCHOBE JIOTH4e-
CKOM KOHIIEII-
IIUU ¥ OpTaHu-
30BBIBAThH pallu-
OHAJIBHYIO TIC-
PEBO3KY I'PY30B

-OBJIa/ICHUE YMEHUSIMU W HaBBIKAMHU pa3jivd-
HBIX BHUJOB ITO3HABATEIBHON JNEATEIHLHOCTH
JUTSL U3yYEHUST Pa3HBIX CTOPOH OKPYIKAIOIIETO
MUDA;

- MPUMEHEHNE OCHOBHBIX METOJIOB TIO3HAHUS
(HabOurOICHU S, HAYYHOT'O SKCIIEPUMEHTA) IS
W3YYCHUS PA3JTMIHBIX CTOPOH XUMUYECKUX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHU-
KaeT HEOOXOAUMOCTh CTAJIKHBATHCS B MPO-
dbeccruoHalbHOM cdepe;

- OBJIQJICHUE YMCHUSMHU OMPEACIATh eI U
3a/lauu JIeATeITLHOCTH, BBIOMpATh CpEICTBA
JUISL MX JOCTUXKEHUS Ha MPAKTUKE;

- OBJIQJICHUE YMEHUSIMU IPOTHO3UPOBATH HE-
OJIaronpUATHBIE IKOJIOTUUYECKUE TTOCIIE]T-
CTBUS MPEANPUHUMACMbBIX JICHUCTBUH,
MpeIoTBpaIiaTh ux;

WCIIOJIb30BAHUE PA3IMYHBIX HCTOYHHKOB
JUISL TIOYYEHUsT XUMHUYECKOW WHGOpMaIlnH,
YMEHHE OIICHUTH €€ JOCTOBEPHOCTH IS J0-
CTYDKCHHS XOPOIINX PE3yJIbTaToB B Ipodec-
CHOHAJILHOM chepe

-KJ1accu(UIMpoOBaTh HEOPraHMUECKUE U OPraHUYECKUE Be-
IIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIUBATh 3aBUCUMOCTb (PU3UKO-XMMHUYECKUX CBOWCTB
OpPraHUYECKUX BEILECTB OT CTPOEHUS MOJIEKY:.
-yCTaHaBJIUBATh 3aBUCUMOCTb (PM3UKO-XMMHUYECKUX CBOWCTB
HEOPraHWYECKUX BEILECTB OT CTPOEHUS aTOMOB M MOJIEKY, a
TaK)K€ TUIAa KPUCTAJUIMYECKON PEIIETKU

-XapaKTEepU30BATh BIMSAHUE KOHLICHTPALUN PEArupyIOIINX
BEILECTB U TEMITEPATYPhl HA CKOPOCTh XUMHUYECKUX PEAKIIHIA
-HCCIIe0BaTh (PU3UKO-XUMHYECKUE CBOMCTBA UCTUHHBIX
pPacTBOpPOB

- YMETb COOJII01aTh MPaBUJIa HIKOJIOTMYECKH LIEIecCO00pa3Ho-
IO NIOBEJICHUS B OBITY U TPYAOBOH EATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOTHON
CpEellbl; YYUTHIBATh OMIACHOCTH BO3/ICHCTBUS Ha KUBBIE Opra-
HU3MBI ONPEJICTICHHBIX BEIECTB, IOHUMasi CMBICII ITOKa3arTe-
JIA IPEIEIIbHON IOMYCTUMOM KOHLIEHTPALIUN
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1.3 KosimyecTBO 4aCOB Ha OCBOECHHE padoyeil MporpaMmsbl y4eOHOM
AUCHHUTLTHHBI
MaKcHUMallbHas yueOHas Harpy3ka ooyudarorierocs — 105 yacos, B TOM uucie:

oOsi3aTeNbHas ayIUTOpHAs yueOHas Harpy3ka oOydJaromierocs - /2 Jaca,
caMocTosiTeIbHas paboTa obydaromerocs — 33 yaca.
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2. CTpyKTypa M coaepxkaHue 001e00pa3oBaTeJJbHOH TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUIbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl M CHHUIIIMHBI 105
B T.4.

OcHOBHOE coJep:kaHue 64
BT. 4.

TEOPETUYECKOE 00yUCHHE 30
MPaKTUYECKUE 3aHATUS (B T.4. KOHTPOJbHbBIE PaOOTHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccnonaILHO-OPHEHTHPOBAHHOE COAEpP:KaHMe (coaep- 5
JKaHHMe NPUKJIATHOTO MOIYJIsl)

BT. 4..

TEOpeTUIECKoe 00yueHne 2
MPAKTUYECKUE 3aHATHUS 4
CamocrosTenpHas paboTa 33
IIpome:kyTouHasi aTTecTanus 2
(nnd depeHpPOBaHHDBII 3a4€T)

NUTOIO 105
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2.2 TeMaTHYeCKHUIl IJIAH U COJIePKAHNE JUCHUILTHHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | Dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKUE 3AHATHSA, IPUKJIATHOH MO-
pa3iesnoB U TeM YacoB | KOMIIETEHLMHU
AyJab
1 2 3 4
OcHoBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOE coJepkaHue 4 OK 01
Crpoenue ato- | TeopeTnueckoe o0yueHue 2
MOB XUMHC- CoBpeMmeHHass Mojzielib cTpoeHus: atomMa. CHMBOJIMYECKHM S3bIK XUMHUHA. XUMHUYECKUN
CKHX JJIEMCHTOB (351eMeHT. DNEeKTpoHHasi KoHpurypanusa aroma. Knaccudukamus XMuMUYECKUX AJIEMEHTOB
W IpUposa Xu-  |(s-, p-, d-amemeHThl). BajeHTHBIC 25IeKTPOHBI. BaneHTHOCTh. DIEKTPOHHAS TPUPOJIA XHU- 2
MHYECKOH CBA3H |Mpueckod CBA3H. DNIEKTPOOTPUIATENHHOCT. BHABI XMMUYECKOH CBA3HM (KOBaJIeHTHAd,
MOHHAs, METaJUIMYECKas, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTyeckue 3aHATHS 2
IIpakTuueckoe 3ansituel PelieHue 3a1aHuii Ha UCMOJIB30BAHUE XUMUYECKON CUMBOJIU-
KM U Ha3BaHUM COCOWHEHMI MO HOMEHKJIAType MEXAYHAPOIHOTO COK03a TEOPETUUECKON
Y MPUKJIATHON XUMHUM Y TPUBUATBHBIX HAa3BaHUM VISl COCTABJICHUS XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CYJIb(UIOB, TUIPUIOB U T.I1.) U APYTUX HEOPTaHU- 2
YECKUX COCTMHEHUH OTIEIIbHBIX KJIACCOB.
[IpakTueckue 3a1aHUsl HA YCTAHOBIICHHUE CBSI3U MEXKIY CTPOEHUEM aTOMOB XHUMHYECKHUX
DJIEMEHTOB U MEPUOJAUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX CO-
€IMHEHUN B COOTBETCTBUH C NOJIO)KEHUEM [lepnoanueckon CUCTEMBL.
CamocTosiTenbHas paboTta 00yJaronmxcs 3)
Tema 1.2. OcHoBHOE coJiep:KaHue 2 OK 01
[Tepnonnuecknuii | [IpakTHyeckue 3aHATHS 2 OK 02
3aKOH M TabiHIa IIpakTnueckoe 3anusaTue 2 [lepuoanyeckas cucteMa XuMHIECKUX dnemeHToB .M. 2
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J.1. Mennene-
eBa

MenaeneeBa. @usznyeckuii cMmbica [lepuoanueckoro 3akona J[.11. MenaeneeBa. 3akoHO-
MEPHOCTH M3MEHEHHs CBOMCTB XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U
CJI0’KHBIX BEILIECTB B COOTBETCTBUU C MOJIOKECHUEM XUMHUYECKOTO dieMeHTa B [lepuoau-
4yeckoi cucteMe. MUpOBO33peHUECKOE U HayuyHOe 3HaueHue [leprnoandeckoro 3akoHa
.M. Menneneena. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX dJI€-
MEHTOB.

Penienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALIUIO
XUMHUYECKUX IJIEMEHTOB «MeTamndeckre / HeMeTaJUTMIeCKUE CBOMCTBA, JIEKTPOOTPHU-
LATEJIbHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUH C UX JJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHHUEM B ITIEPUOANYECKON CUCTEME XUMUYECKHUX 211eMeHTOB J[.1. MenneneeBay

Pasznen 2. Xumuu

eCKHe peaKkmnu

10

Tema 2.1. Turnel

OcHoBHOE€ CoacpxaHue

XUMHYCCKHUX PC-

Teopernueckoe o0yueHune

Ak

KHaCCI/I(bHKaI_[I/IH U THUIIBI XUMHWYCCKHUX peaKuHﬁ C Y4aCTHUCM HCOPIraHN4YCCKUX BCHIICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKuHﬁ COCAHNHCHUA, PA3JIOKCHUA, 3aMCIIICHUA, 06MeHa, B T.4.
peaKI_[I/Iﬁ TOPCHUA, OKUCICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/IH OKHCJICHUS-BOCCTaHOBICHUS. CTeneHb okuciaeHus. OKHUCIUTEIb U BOCCTAHO-
BUTeb. COCTaBIICHUE U YpaBHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MC-
TOAOM JJICKTPOHHOI'O bamanca. OKMCIMTEIILHO-BOCCTAHOBUTEIBLHEIC p€aKuuun B Ipupoac,
MMPOU3BOACTBCHHBIX MPOICCCAX N KUSHCACATCIIbHOCTH OPIraHM3MOB

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3anaTue3 KomnuecTBEeHHbIE OTHOIEHUS] B XUMUHU. OCHOBHBIE KOJIMYE-
CTBEHHBIC 3aKOHBI B XUMHUHU M PACUETHI 10 YPABHEHUSIM XMMHUUECKUX pPeakiuid. Moib Kak
€IMHUIIA KOJIMYECTBa BemiecTBa. MoJispHas Macca. 3aKOHbl COXPAHEHUS MacChl M dHEP-
ruu. 3akoH ABoraapo. MossipHbiii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH ra3oB. Pac-
YEeThl 10 YPAaBHEHMSIM XUMHUYECKUX PEaKIMid C WCIOIh30BAaHUEM MacChl, o0bemMa (HOp-
MaJlbHbI€ YCJIOBUSI) Ta30B, KOJIMYECTBA BEUIECTBA

CamocrosiTenbHas padoTa 00y4aromuxcs

OK 01
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Tema 2.2. Dnek- | OcHOBHOe coJiep:KaHue 4 OK 01
TposuTH4eCKast | TeopeTnueckoe o0yueHue 2 OK 04
AUCCOnMalMA M |'Teopusi 3JIEKTPOJIUTAYECKON nucconnanuu. MoHbl. DIIEKTPOJIUTHI, HEANEKTPOIUTHL. Pe-
MOHHBIA OOMEH  |aknuu HOHHOTO 0OMeHa. COCTaBICHHE PEaKIMii HOHHOTO OOMEHA IyTeM COCTaBJICHHS UX 2

MOJIHBIX M COKPAIIEHHBIX MOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE pEeaklIMH. 3adaHus

Ha COCTABJICHHE NOHHBIX PEAKIINI

JlaGopaTopHble 3aHSITUSA 2

JlabopaTopHasi 3ansitue Nel “TuIbl XUMUYECKUX pEeaKIUnd .

HccnenoBanue TUIOB (IO COCTABY U KOJIMYECTBY UCXOHBIX U 00pa3YIOIIUXCS BEIIECTB) 9

U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakinii HOHHOTO 0OMEHa, onpeserne-

HUE CpeJbl BOJHBIX PACTBOPOB. 3a/IaHKs HA COCTABICHUE HOHHBIX PEaKIIHMA

CamocrosiTenibHas paboTa 00y4Yaromuxcs 4
KounrpouabHas

CrtpoeHure BelecTBa U XUMHUECKUE PEAKITNU 2
padora 1
Pa3znea 3. CrtpoeHue U CBOMCTBA HEOPIrAaHUYECKHUX BelIeCTB 16
Tema 3.1. Knac- | OcHoBHOe coep:kaHue 4 OK 01
cudukanus, Ho- | TeopeTndeckoe odyueHne 2 OK 02
MCHKJIaTypa U [IpeameT Heopranuueckoii xumuu. Knaccudukaius HeopraHu4eckux BemecTs. [IpocTeie IIK 3.2
CTPOCHHUE HEOP- [U CciOKHbIE BemlecTBa. OCHOBHBIE KIACChI CIIOAKHBIX BEHIECTB (OKCHbI, TUAPOKCUIBI,
raHUYECKUX Be- |KHUCJIOTHI, COJIN). B3aUMOCBSI3h HEOPraHUUECKUX BEILIECTB. ATperaTHble COCTOSHUS BEIle-
IIECTB ctBa. Kpucrammueckue u amopdHbie BemecTBa. TUTIBI KPUCTALTUYECKUX PEIIETOK 2

(aToMHas1, MOJIEKYJISIpHAs, MOHHAsI, METaJNINUeCcKas ). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB

BEIIECTBA OT TUIA KPUCTALNIUYECKON PEIIETKHA. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU

BEIIIECTB OT BUa XMMUYECKOU CBSI3M M THIA KPUCTALITNYECKON pemeTku. [IpuarHbl MHO-

roo0Opasusi BEIECTB

IIpakTuyeckue 3aHATUSA 2

IIpakTueckoe 3ansiTue 4 HoMeHk1aTypa HeOpraHM4ECKUX BEIIECTB: Ha3BaHUE Bellle- 9

CTBa UCXOJIS U3 UX XUMHUYECKOU POPMYIIbI MIIM COCTABIEHUE XUMUYECKON (OPMYIIbI UC-
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X015l U3 Ha3BaHMs BenlecTBa no MexayHapoaHoit (MIOITAK) wiu TpuBuanbHON HOMEH-
KJIaType.

Pemenne mpakTUyeckux 3afaHuil Mo Kiaccu(uKalyy, HOMEHKJIAType M XUMHUYECKHUM
dbopMmynamM HEOPraHWYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (yrapHbIM Ta3, YIJIEKUCIbINA
ra3, aMMHUaK, TaileHas U3BeCThb, HeralleHasi U3BeCTh, MUTheBas COa U APYIHX): Ha3bIBATh
U COCTaBJIITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHAICKHOCTh K KIIACCy.
Hcrounnku xumudeckol nHGpopManuu (CpeicTB MaccoBoi nHdopmaimu, cetb MiuTepuer
u apyrue). [louck nadopmaruu o HazBaHUIM, HACHTU(DHUKATOPAM, CTPYKTYPHBIM (op-
MyJIaM

Tema 3.2. ®uzu-
KO-XUMHYECKHUE
CBOMCTBA HEOP-
TaHUYECKHUX BE-
IECTB

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

Metamibl. OOmue (pu3nuecKkue U XMMUYECKHE CBOKCTBA MeTauioB. CrocoObl monyyve-
HUs. 3JHaYEHUE METAJUIOB U HEMETAJJIOB B IPHUPOJAE U JKU3HEAEITEIBHOCTH YEJIOBEKA U
opranu3moB. Koppo3us MeTaiioB: BUJIbI KOPPO3UH, CIOCOOBI 3aIIUTHI METAIJIOB OT KOP-
po3uu

Hemeramnbl. OOmue ¢u3ndyeckue M XUMHYECKHE CBONCTBA HEMETA/UIOB. THUNHUYHBIE
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOr€HHBIX 3JIEMEHTOB B PUPOJIE

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCUAOB, THIPOK-
CHUJIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJIHBIX COE€IMHEHUH, BBICHIUX OKCUJIOB U TUAPOKCUIOB

IIpakTHyeckune 3aHATHS

IIpakTnueckoe 3anaTue S CocraBieHue YPaBHEHUN XUMUYECKUX PEAKIUN C y4aCTUEM
IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKHUX BEIIECTB: METAJLUIOB U HEMETAJIOB; OKCUIOB Me-
TaJUIOB, HEMETANIOB U aM(pOTEPHBIX JE€MEHTOB; HEOPTAHUUECKUX KHUCIOT, OCHOBAaHUHN U
amM(pOTEepHBIX TUAPOKCUIIOB; HEOPraHMUECKHUX COJICH, XapaKTepU3yIOIINX UX CBOMCTBA.
Pemienrne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUK HA CBOMCTBA, COCTAaB,
NoJTydyeHHUe U Oe30MacCHOe UCIIOIb30BaHUE BaXKHEMIIINX HEOPTaHWYECKUX BEILECTB B OBITY
Y IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA

OK 01
OK 02
IIK 3.2
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Tema 3.3. lneH- | OcHOBHOe coep:KaHNe 2 OK 01
TiuKanus He- | JlaGopaTopHbIe 3aHATHS 2 OK 02
OpraHu4ecKux  |JlaboparopHasi 3aHsaTHe Ne2 «neHTudukanus HeOpraHn4eCKUX BEIECTBY. OK 04
BCIICCTB Pemenne 3kcriepruMeHTaNbHBIX 3aa4 10 XUMAYECKUM CBOMCTBAM METAJJIOB U HEMETAJI-
JIOB, IO PACIIO3HABAHUIO U IOJYYECHUIO COCAMHEHUN METAJUIOB U HEMETAJIOB. 2
Wnentuduxaiuss HEOPraHUYECKNX BEUIECTB C UCIMOJIb30BAHUEM UX (DPU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakuuii. KadecTBeHHbIE peakuuu Ha cynbdart-,
KapOOHAT- U XJIOPH/I-AHUOHBI, HA KATHOH aMMOHUS
CamocrosiTesnibHasi paboTa 00y4aromuxcst 10
KonrpouabHas .
CBolicTBa HEOPTaHUYECKUX BEILECTB 2
pabora 2
Pa3znean 4. CrpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB 24
Tema 4.1. Kinac- | OcHoBHOe coep:kaHue 4 OK 01
cudukanus, Teopernueckoe o0y4enue 2 IIK 3.2
CTPOCHUC M HO-  |[losiBiIeHUE M Pa3BUTUE OPTAHUYECKON XUMUM KaK Hayku. [Ipenmer oprannueckomn xu-
MEHKJIaTypa Op- |MHUHU. MeCTO U 3HaYCHUE OPTraHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HaYK.
raHUYECKUX Be- |XHMMHYECKOE CTPOCHUE KaK IMOPSAJOK COCAMHEHMS aTOMOB B MOJIEKYJIE COIJIAaCHO MX Ba-
LIECTB JEHTHOCTA. OCHOBHBIE NOJIOKEHUSI TEOPUM XMUMHUYECKOTO CTPOCHHMS OPraHMYECKUX CO-
eauHeHnid A.M. bytnepoBa. YTJIEpOAHBIM CKEJIET OPraHUYECKOM MOJIEKYJIBl. 3aBHCH-
MOCTBH CBOWMCTB BEILIECTB OT XUMHYECKOTIO CTPOEHUS MOJIEKYJI. MI30MepHs U U30MeEpHI. 2
[Tonsitue o ¢pynkunoHanbHou rpymnmne. Panukan. [IpuHuumnel knaccudukanuum opraHuye-
CKMX COEIMHEHWN. MeXAyHapoaHass HOMEHKJIATYpa U MPUHLUIBI HOMEHKIIATYPBI Opra-
HUYECKUX coequHeHui. [ToHsTre 00 a3oTcoaepKalux COeqUHEHUAX, ONOIOTMYECKU aK-
TUBHBIX BeIECTBaX (YIJIE€BOJAX, KUPAX, O€IKax U JAp.), BBICOKOMOJIEKYJISIPHBIX COEUHE-
HUSAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTyeckue 3aHATUSA 2
IIpakTuyeckoe 3ansaTue 6 HomeHkiatypa OpraHM4ecKuxX COEIMHEHHUI OTIENIbHBIX KIIac- 5

COB (HACBIILIEHHbIE, HEHACHIIICHHbIE M apPOMATHUYECKHE YTIE€BOAOPObI, CIUPTHI, (PEHOJIBI,
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aJbJIETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) COCTaBJI€HHE MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (OpPMYJI OpPraHMYECKUX BELIECTB OTICIBHBIX KJIACCOB, HMCIOJB3YS UX
HAa3BaHUS MO0 CUCTEMATHYECKOW W TPUBUAIBHOW HOMEHKIIAType (3THIICH, alleTUJIeH, ITu-
uepuH, heno, hopMaliblieru, yKCycHasi KUciaoTa, riauiuH). PacueTsl npocreiimeit Gop-
MYJIbl OPTaHUYECKON MOJIEKYJIbI, UCXOJIsl U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2. CBoii-
CTBa OpraHuye-
CKHUX COE€IUHEHUN

OcHoBHOE coJep:KaHue

12

TeopeTquCKoe oﬁyqeﬂue

OU3NKO-XUMUYECKHE CBOICTBA OPraHMYECKHX COCAMHEHUN OTAENBHBIX KJIAcCOB (OCO-
OCHHOCTH KJIaCCU(UKAIMM M HOMEHKIJIATYyphl BHYTPH KJIacca; TOMOJOTHYECKUU psa U
obmiast gopmyna; uzomepusi; GU3MYECKUE CBOMCTBA; XMMHUYECKHE CBOWCTBA; CIOCOOBI
MOJIYYEeHUS]):

— IPCACIBbHBIC YITICBOJOPOIbI (aJ'IKaHBI u HHKHO&HK&HH). FOpCHI/Ie MCTaHa KaK OJHMH M3
OCHOBHBIX UCTOYHHUKOB TCIIJIa B IIPOMBINIJICHHOCTH U 6BITy. CpoiicTBa IIPUPOAHBIX YIJIC-
BOJOPOJOB, HAXOXKIACHHUC B IIPHUPOAC U IIPUMCHCHHUC aJIKAHOB,

— HCIIPCACIbHBIC (aJ'IKeHBI, AJIKMHBI U aJIKaI[I/IGHBI) U apOMaTHUYICCKHUC YIITICBOOOPOIbI. I'o-
PCHUC allCTHIJICHA KAK MCTOYHHK BBICOKOTCMIICPATYPHOI'O INIAMCHH I CBAPKHU M PC3KHU
MCTaJIJIOB

— KUCJIOpOACOAEpKalue coequHEHus (CIUPThI U (EHOIIbI, KApOOHOBBIE KUCIOTHI U 3(hU-
PBbI, albJETUIbl U KETOHBI, )KUPHBI, yTieBoIbl). [IpakTHYeckoe MpUMEHEHHE STUIICHTJIMKO-
a1, rouuepuHa, ¢enona. [Ipumenenue dhopmanbiaeruaa, aleTanbIeruaa, YKCyCHOM Kuc-
J0ThI. MBIJ1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolie CBOMCTBA MbLjia

— a30TcojepKaIlie CoOeTMHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH). BBICOKOMOJIEKYIISp-
HbIE COCIMHCHUS (CMHTETHYECKHE M OWOJIOTHYeCKH-aKTUBHBIC). MOHOMEp, MOJHMMED,
CTPYKTypHOE 3BeHO. [lomuMepu3aiiys 3TUiIeHa KaK OCHOBHOE HaIlpaBJICHHE €0 HCIIOJIb-
30BaHMSI.

['eHeTHUeCcKas CBSA3b MEXKTY KJIaCCaMU OPTaHWYCCKUX COCTMHCHUN

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3aHaTue 7 CBOICTBA OPraHUYECKUX COEIUHEHHI OTIEIBHBIX KJIACCOB
(TpuBHANIbHAS M MEXKIYHAPOHAS] HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CITOCOOBI TIOJTY-

OK 01
OK 02
OK 04
IIK 3.2
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YeHUs1): TpeJieTbHbIe (aJKaHbl U LUKJIOAJIKAHbI), HETpEeebHbIE (ATKEHbI, AIKUHBI U aJl-
KaJIMeHbI) U apOMaTHUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (PEHOIIBbI, KAPOOHOBBIE KUCIOTHI U
3UpBI, anbJIETUIbl U KETOHbI, aMUHBI M1 AMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEIU-
HeHUs. 3a/laHusl Ha COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAKIUN C ydyacTUEeM OpraHu-
YEeCKHX BEIIECTB HA OCHOBAHUU X COCTABA U CTPOCHHUS

IIpakTnyeckoe 3ansaTue 8 CocTaBieHHE CXEM peakUHidl (B TOM YHUCIE MO MPEIJIOKEH-
HBIM LIENOYKaM MPEBPALIEHUH ), XapaKTEPU3YIOIUX XUMHYECKHE CBOMCTBA OPraHUYECKUX
COEJIMHEHHUU OTAEJbHBIX KJIACCOB, CIIOCOOBI X MOIYUYEHUS U Ha3BaHWE OPraHUYECKHUX CO-

€AUHEHN 110 TPUBUAIBHOW WJIM MEKTYHAPOJAHOW CUCTEMAaTHYECKOM HOMEHKIIATYPE. 2

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMCTBA OpraHHUYe-

CKUX COCMHEHUHN OTJENBHBIX KJIACCOB

JlabGopaTopHasi padora 5

JlaGopaTopHuas 3ansitue Ne 3“lIpeBpanieHus OpraHM4eCcKuX BEIIECTB ITPU HArpEeBaHUU'".

[TosryueHue 3TuIEHA U U3Y4YEHHUE €ro CBOMCTB. MoienrpoBaHie MOJIEKYI U XUMUYECKHX 2

IpEeBpalIeHU Ha IPUMEPE dTaHa, ITUJICHA, AllETHIICHA U JIp.

CamocTosiTenbHas paboTa 00yJaronuxcs 4
Tema 4.3. OcHoBHoOeE coaep:xaHue 6 OK 01
nentnduxamus | TeopeTuueckoe odyqenne 4 OK 02
OPraHu4CCKUX buooprannueckue coequnenus. [I[pumenenue u Ouonoruveckas poib yrieBoaoB. Okuc- OK 04
BCIICCTB, UX 3HA- | jeHue YIJIEBOJOB — MCTOYHHUK DHEPTUU KUBBIX OpraHu3MoB. O0iacTu NMPUMEHEHHUS IIK 3.2
ICHUC N IPUME- | appHOKKHCITOT. [IpeBparieHus OeakoB NUIMM B opraHu3Mme. buonormyeckne (QyHKIIUH 2
HEHHE B OBITOBOH | GenkoB. Bromnormueckue ByHKIHH KHPOB. POJIb OPraHMYeCKOH XHMUM B PELICHHH TIPO-
1 IIPOU3BOA- 0JieM MUIIEBON 0€30MacHOCTH
CTBEHHOM JIEA- | Poyip OpraHU¥ecKOi XMMHUM B PELICHUHU IPOGIEM SHEPreTHUECKO 6e30MacHOCTH, B pas-
TCIBHOCTH MCJIO- | gymyiy MeAMIUHEI, CO3AaHUKM HOBBIX MAaTEPUAIOB, HOBLIX UCTOUHUKOB DHEPIUU (aabTep- 5

BCKa

HAaTUBHBbIE UCTOYHUKU 3HEpruu). OMacHOCTh BO3JACUCTBUS HA KUBbIE OPTaHU3MbI Opra-
HUYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB (YTJIEBOIOPOJBI, COUPTHI, (DEHOBI, XJIOpOpra-
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HUYECKHUE MTPOU3BOJIHBIC, aJIbJICTU LI U AP.), CMBICI MTOKa3aTels MPeIeIbHO TOMYyCTUMOMN
KOHIICHTpAITUU

JlaGopaTopHble 3aHATUA

JlaGopaTopHas 3anaTHe Ned “Unentudukanusi opraHMUYECKUX COSAUHEHUN OTIEIbHBIX
KJIaCCOB”

Wnentuduxanuss opraHMuecKux COeIMHEHUI OTIENbHBIX KJIACCOB (Ha MpUMEpPE allbJeT U-
JIOB, Kpaxmajla, YKCYCHOM KHUCJIOTBI, OEJIKOB U T.I.) C HMCIOJb30BAaHUEM HX (PUZHUKO-
XMMHUYECKHUX CBOMCTB M XapaKTEpPHBIX KaueCTBEHHBIX peakuui. JleHaTypanus Oeika npu
HarpeBaHuu. L[BeTHble peakuuu OenkoB. BO3HMKHOBEHHE AHATUTHYECKOIO CHUTHala C
TOYKH 3PEHUS] XUMUYECKHUX IIPOLIECCOB IPU NPOTEKAHUU KaYECTBEHHOM PEAKLIUH, IT03BO-
JSIFOIIeN UISHTU(PUIIMPOBAThH NPEIJIOKEHHbIE OPraHUYEeCKUE BEIIECTBA

CamocrosiTenibHas paboTa 00y4Yaromuxcs

Kontpoinuas CtpyKTypa 1 CBOMCTBA OPraHNYECKUX BEIIECTB
padora 3 PYKTYP p
Pazien 5 Kunernvyeckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX

peakuui

CxopoCTb XUMHU-

YECKUX PEaKLUN.

XUMHUYECKOE
paBHOBECHE

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOAbI Pearupyronmux
BEILIECCTB, KOHIIEHTPALIUU PEArHpPYIOLIUX BELIECTB, TEMIEPATYPhl U IUIOLIAAN PEAKLUOH-
HOM moBepxHOCTU. TeroBble AP(HEKTh XUMUYECKUX peaKui. DK30- U dHIO0TEpMUYE-
CKHE, pEaKIUU.

OK 01
OK 02
IIK 3.2
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O6paTuMoCTh peakiuii. XMMHUYeCKOe paBHOBECHE W €ro CMEIICHUE MO0/ JeHCTBUEM pa3-
JUYHBIX (PaKTOPOB (KOHIIEHTPALIMS PEareHTOB WM MPOIYKTOB PEaKIuu, AaBJIEHUE, TeM-
nepaTtypa) Il CO3JaHus ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKHX IPOIECCOB.
[Tpunuun Jle HlaTenbe

IIpakTH4yeckue 3aHATHS 2 OK 01
IIpakTuyeckoe 3ansitue 9 PenieHne npakTUKO-OPUEHTHUPOBAHHBIX 33/IaHUK HA aHAIN3 OK 02
(bakTOpOB, BIUAIONINX HA U3MEHEHHE CKOPOCTH XUMHUYECKON peakiiu, B T.4. C MO3ULIUN IIK 3.2
HKOJIOTHYECKH 1€JeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTU B LIEISAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOTHOMN CPEIb. 2
Pemenue nmpakTuko-oprueHTUPOBAHHBIX 3aJ]aHUl Ha NpuMeHeHue npuHiuna Jle-Illarense
JUIsL HAXOKJICHUSI HAIlPaBJICHUSI CMEILIEHUS] PaBHOBECHUS XMMUYECKOM peaklMyd U aHau3
(akTOpOB, BIUAIOMIMX HA CMEUIEHHE XMUMHUUECKOIO PABHOBECHUS
CamocrosiTenbHas padoTa 00y4Yarmuxcs 4
Paspeu 6. PacrTBoOpnI 4
Tema 6.1. OcHoBHoOE coaep:xaHue 2 OK 01
ITonsitue 0 pac- | Teopernueckoe ooyuenue 2 OK 02
TBOpax PactBopenue kak ¢uzuko-xumudeckuil mpoiecc. PactBopbl. CriocoObl IPUTOTOBIICHUS OK 07
pactBopoB. PactBopumocTh. MaccoBas o1 pacTBOpeHHOro BemecTBa. CMBbICT MOKa3a- IIK 3.2
TeJsl MPEENIbHO JA0MYCTUMOM KOHIIEHTPAIMU U €r0 UCIOJb30BaHUE B OLIEHKE HKOJIOTHYe-
CKOM 0€30MacHOCTH.
[IpaBuia 3KOJOTMYECKHU 11€1€CO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOM JIEATEIbHOCTH 2
B IIEJIIX COXPaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOU Cpelbl; OMacHOCTh
BO3JICHCTBYS HA KUBBIE OPTaHU3MBbI ONIPEICIICHHBIX BEIIECTB.
Perenne mpakTUKO-OpPUEHTHUPOBAHHBIX PACUCTHBIX 3aJaHW HAa PacTBOPHI, HCIIOJb3ye-
MbI€ B OBITOBOI M IPOU3BOJICTBEHHOM JCSITEILHOCTH YEJIOBEKA
Tema 6.2. Ic-  |OcHoBHoOe coep:kaHue 2 OK 01
CJIeA0BaHNe JlabGopaTopHble 3aHATHSA 2 OK 02
CBOJCTB PacTBO- |J[aGoparopHasi 3ansiTHe Ne 5 « [[pHTOTOBICHHE PACTBOPOBY. 2 OK 04
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poB

[IpuroroBieHue pacTBOPOB 3aJaHHON (MaccoBO, %) KOHUEHTpaluu (C MPaKTHKO-
OpPUEHTUPOBAaHHBIMH BOIIPOCAMM) U OIIPE/ICTICHUE CPEJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaep;kanue (conepmanne NMPUKJIAAHOIO MOIIyJIH)

Pa3znen 7.

Xumus B ﬁblTy H HpOH3BOIlCTBeHHOﬁ ACATCIBbHOCTH Y€J10BCKA

Xumus B ObITY H
IIPOU3BO/ICTBEH-
HOM JEATENbHO-

CTH 4YeJIOBEKa

OcHoBHOE coJiep:KaHue

»

Teopernueckoe o0yuenue

Hogelinme 1OCTHXKEHUS XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTMU. Ponb xumuu B
00ecreYeHUN 3KOJIOTUYECKOM, IHEPreTHYECKOW W MHUIIEBOM O€30MaCHOCTU, Pa3BUTHU
MenuuuHbl. [IpaBuna novcka M aHanu3a XUMUYECKOM MHGOPMAIMU U3 PA3IMYHBIX HC-
TOYHHMKOB (Hay4yHasi U y4yeOHO-HAay4YHas JIMTepaTypa, CPeAcTBa MacCOBOW MH(OpMauuy,
ceTb MIHTEpHET)

IIpakTHyeckue 3aHATHS

IIpakTnyeckoe 3ansaTue 10 Ilonck u aHamM3 KEMCOB O MPUMEHEHHM XUMUYECKUX Be-
IIECTB U TEXHOJOTUH C y4eToM Oyayuied mpodeccrnoHalbHON NeATEIbHOCTH MO TEMaM:
BAKHEMIIINE CTPOUTEIBHBIE MaTEPUANbl, KOHCTPYKIIMOHHBIE MaTEPUabl, KPACKH, CTEKIIO,
KEpAMHUKA, MATEPHUAIIBI ISl DJIEKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUJIbHBIE BOJIOKHA, WC-
TOYHHMKHM SHEPIUM, OpPraHUYeCKWe U MHHEpaJbHbIE yIOOpEHHMs], JEKAPCTBEHHBIE Bellle-
CTBa, OBITOBAs XUMHUS.

IIpakTnueckoe 3ansitue 11 3ammra: [IpencraBinenue pe3ynbTaTOB PELICHHS KEHCOB B
dbopmMe MUHH-JIOKJIaJla C IPe3eHTalueH

OK 01
OK 02
OK 04
OK 07
IIK 3.2

IIpomexyTounasi arrectanus nmo Aucunivinde (quddepeHnupoBaHHbIii 3a4ueT(

Bcero

108
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3. YcaoBus peajuzanuu NporpaMmsl 001meo0pa3oBaTe bHON AUCHUTITIMHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecIedeHn 0

Jlnig peanu3anuy MporpaMMbl TUCIUIUIMHBI TOJKHBI OBITH IPEYCMOTPEHBI Clie-
JYIOIMeE CIeIHaTbHbIC TOMEIICHUS: yueOHbIH KaOMHET XUMUHU U/UITN Y4eOHON XUMH-
4yeckoi maboparopuu.

O0opynoBanne yueOHOro kaduHeTa (HArJsiAHbIe MOCOOMS): HAOOPHI IIAPO-
CTEP>KHEBBIX MOJIENIEH MOJIEKYJI, MOJIETTU KPUCTAINIMYECKHUX PEIIETOK, KOJUIEKIIUU
MPOCTBIX U CJIOKHBIX BEIIECTB W/WIN KOJUIEKIIMU OJIMMEPOB; KOJUIEKIUS TOPHBIX TO-
poa ¥ MuHepasoB, Tabiuila MenjeneeBa, yueOHble puiabMbl, HUGPOBLIE 0Opa3oBa-
TEJIbHBIE PECYPCHI.

Texnnuyeckue cpeacTBa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAMU BOCITPOU3BE/IE-
HUS 3BYKa, IPUHTEP, MYJITUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEANITHAS J0CKa,
YKa3Ka-IIpe3eHTep IS IPE3CHTALUI.

OobOopyaoBanue J1a0OpPATOPUM U PA0OUMX MECT J1A00PATOPUU: MEH3YPKH, MTH-
NETKHU-KaNeIbHUI[bI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, IPEIMETHBIE U TOKPOBHBIE
CTEKJIa, TUTAHILIETHI JIJIs1 KaleJbHbIX peakluil, puibTpoBanbHas Oymara, IpOMbIBAJIKH,
CTEKJISIHHbIE IPOOUPKH, pE3UHOBBIE TPOOKH, POHAPUKH, HAOOP PEAKTUBOB, CTEKJISIH-
HbIE MMAJIOYKH, IITATUBBI U1l MPOOUPOK; MEPHBIE LIMJIMHIAPBI, BODOHKH CTEKJISTHHBIE,
BOPOHKH JieNuTeNbHbIe unuHapudeckue (50-100 M), cTynku ¢ nectukoM, dhapdopo-
BbI€ YAIIKH, MMHLETHL, GUILTPHI OyMa)KHbIE, BaTa, MapJisi, YaCOBbIE CTEKIIA, JJIEKTPO-
IUIUTKH, 1a00paTOpHbIE IITATUBBI, CHUPTOBBIE TOPEJIKH, CIUUKH, IPUOOP IS MOJTy4e-
HUS Ta30B (WK MpoOUpKa ¢ ra300TBOIHON TPYOKOH), iep KaTesu Jisl MPOOUPOK,
CKJISTHKHU JJI1 XpaHEHUs! PEaKTUBOB, Pa3AaTOUHbIE JIOTKH; XUMUYecKue cTakasl (50,
100 u 200 m1); mIMaTenu; MUHIETHI; TUT€IbHBIC IIHUIIIbI; CEKYHAOMEPHI (TaiMephl),
MmepHbie podupku (Ha 10—20 M) u MmepHbie kosiOwI (25, 50, 100 u 200 M), BosiHAS
OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC MAJIOUYKH; KOHUYECKHE KOJOBbI /it TuTpoBanus (50
u 100 mu1); MHAUKATOPHBIE MOJIOCKH JIJIs onpeaenenust pH v crangapTHas UHIUKATOP-
Hasl 1IKaja; yHUBEpCAIbHBIA MHANKATOP; muneTku Ha 1, 10, 50 M (unu go3aTopsl Ha
1,5 u 10 mi1), OropeTKH AJi1 TUTPOBAHUS, MeTUIIMHCKUE mIpuiibl HAa 100—150 mi, na-
OOopaTopHbIE W/WIIKA aHaJTUTH4YEeCKue Bechl, pH-MeTpsl, cylmmibHbIi mkad, u ap. 1ado-
paTtopHoe 000py/I0BaHUE.

3.2. MupopmaniuoHHOe oOecneyeHne peaju3annu NporpaMmmabl
Jl1st peanuzanuu mporpaMmMbl OMOIHOTeUHbIN (OH 00pa30BaTEIbHON OpraHu3a-
IIMY YKOMIUIEKTOBAH TI€YaTHBIC WU/UITU DJIEKTPOHHBIE 00pa3oBaTe/ibHbIC U HH(OPMAITU-

OHHBIC PCCYPChI, pPCKOMCHIOBAHHBIC JIJIS1 UCITIOJIb30OBAHU B O6p330BaT6J'IBHOM Imponcc-
C€.
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3.2.1. IleyaTHble U3gaHusd

1.Andpunorenona, U. B. Xumus: yaeOHUK U IPAKTUKYM JIJISI CPEIHETO
npodeccuonanbHoro oopazosanus / . B. Audunorenosa, A. B. badkog, B.A.

[TonikoB. — 2-¢ u31., ucnp. u jgom. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. llleronmuxuna, H. A. O6mas xumus: yaeonuk njs CI10 / H. A. Illeronuxuna,
JI. B. MunaeBckasi. — Cankr-IletepOypr: Jlans, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumusi: Y4eOHUK U IPaKTUKYM TPO(PECCHOHATIBEHOTO 00-
pazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3 .,
nepepad. u non. — Mocksa: U3znarensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK [T cpeiHero npodeccnonanbuoro oopasosanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penakiueit . H.
daneeBa. — 2-e usm., nepepad. u qon. — Mocka: MznarensctBo HOpaiit, 2022 —
431 c.

3.2.2. JIonoIHUTEIbHBIC HCTOYHHUKU

1 T'a6puensuH, O. C., Jlvicora, I'. I'. XumMus: kHura s nperojaBareiis: y4deo.-
MeTo. mocodue. — M. Akanemust, 2012 - 332 c.

2. Yepnukosa H. 0., Memepsikora E. B. Pemaem 3anaun mo xumuu
camocTtosTenbHo: yueOnoe mocodue / H. FO. Uepnuxona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

3. PesanxoB B. A. COopHUK ynpaXHEHHUH U 33]1a4 110 OPTaHUIECKON XUMHUH:
yuebHoe nocooue / B.A. Pesnuko — Cankt-IletepOypr: Jlans, 2021 — 226 c.

4 Kanyctuna A. A., Xaneuenko U. T'., JIlubanos B. B. O0mas u Heopranuue-
ckast xumus. IIpaktukym / A. A. Kanyctuna, WU. I'. Xanpuenko, B.B. Jlubanop —
Cankrt-IletepOypr: Jlansb, 2020 — 152 c.

S.Tabpuensun O.C. Xumus: yueO. mnsg crya. npod. yued. 3aBeeHU /
O.C.I'abpuensu, N.I'. OctpoymoB. — M., 2016.- 256 c.

6 T'abpuensu O.C. Xumus s npodeccuili U CEHAIBHOCTEH TEXHUYECKOTO
npoduiiss:  y4eOHMK JUIsi  CTyH. YyupexiaeHuil cpen. mnpod. obOpasoBanus /
O.C.I'abpuensn, N.I'. OctpoymoB. — 4-¢ u3a., crep. — M. : M3naTenbckuii IeHTp
«Axanemusi», 2017 — 272 c.

3.2.3. UnTepHeT-pecypchbl

1.hvsh.ru — XKypnan «Xumust B IIKoJe».

2. https://postnauka.ru/themes/chemistry — nekiuu mo XxuMuu Ha caite
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-niomynsipHbrit
IIPOEKT «DJIEMEHTHI bOJIbIION HayKW» MaTEMATHKa, aCTPOHOMHS, HAYKHU O KU3HH,
Hayku o 3emie). HoBoCTH HayKu, KHUTH, HAYYHO-TIOIYJISIPHBIC CTaThH, JICKIIUH, dH-
LHUKJIOTICTAH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) CaiitT Hay4HO-1OMyISIPHOTO KypHAa-
7a «XHUMUA U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema IMCTaHIIMOHHOTO O0y4YeHUs, HAMIPaBJICHHAs B IEPBYIO OYEpEIb Ha
MOArOTOBKY K OJIMMITMAJAM BCEX YPOBHEU — OT LIKOJIbHBIX 10 MeX1yHapOaHOM.
CaiTcoiep>KUT OrpOMHOE KOJIMYECTBO 33/1a4, CTPYIIIUPOBAHHBIX KaK 10 TeMaM, TakK U
no onumnuazam. [lo Bcem OCHOBHBIM pa3ziesiaM XUMUU MTPUBEIEH TEOPETUUECKUN
MaTepHua U pa300paHbl pelIeHUs TUIIOBBIX 3a/1a4.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3prumblii caiiT O CBOi-
CTBaX XMMUYECKHUX AJIIEMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii CaiiT oH-
JaitH-00pa3oBaHus, 00pa30BaTENbHBIX KYPCOB U BUICOJICKIIUH 7151 IIKOJIBHUKOB, CTY-
JIEHTOB U yuuTenen.ECTh HECKOIBKO KypCOB 110 XUMUMU.

7.http://wvww.xumuk.ru Caiit 0 XuMHHU: KJIaCCUYECKHE YIeOHUKH, CIIPABOYHUKH,
SHIMKJIONEANH, TOUCK OPTaHUYECKUX U HEOPTAHUYECKUX PEaKIUi, COCTaBICHHE
YPaBHEHUM PEAKLIHM.

8.http://orgchemlab.com/ Caiit, mocBSmMEHHBIN TPaKTHUIECKOH paboTe B Jadopa-
TOPUH

4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa30BaTe/I1bHOI
AMCUMUILIHMHBI

KonTpons u onieHka pe3yibTaToB 00y4YeHUs OCYIIECTBIISIETCS MTPEnogaBaTesieM
B MIPOIECCE MPOBEICHUS IPAKTUUECKUX 3aHITUH U J1aOOpPaTOPHBIX paboT, TECTUPOBA-
HUSI, a TAKXKE BBITTOJIHEHUS 00yUYarOITUMUCS MHAUBUIYATbHBIX 33JJaHU, TPOEKTOB, UC-
cienoBaHui. Pe3ynbpTaTel 00ydeHUs OMPECIIAIOT, YTO 00yJaIoUecs JOJKHbI 3HATh,
MMOHUMAaTh U JICMOHCTPUPOBATH IO 3aBEPIICHUN U3YUCHUS JUCIIUTLIUHBI.

Jns hopMupoBaHUsi, KOHTPOJIS U OIEHKH PE3yJIbTaTOB OCBOCHHS YUeOHOM JHC-
IUATTMHBI UCTIOIB3YETCSI CUCTEMA OIEHOYHBIX MEPOIIPUATHM, MPEICTABIISIONIass COO0H
KOMIUIEKC Y9eOHBIX MEPOIIPHUATHIH, COTJIACOBAHHBIX C Pe3yJbTaTaMu O0yUCHUS U
chopmymupoBaHHbIX ¢ yaeTom O@I'OC COO (rpeaMeTHbIe Pe3yabTaThl 0 TUCITH-
wmHe) u GI'OC CIIO.

OKM T -
Ne Monyas/Paznen/Tema | Pe3yabTaT 00yueHust HITRE OHeHOqHIZIX e
K ponpUATHA

| | OcHoBHOE conep:kaHHe

1 dopmyupoBaTh 0a-
Pasznea 1. OcHOBBI pMyJHp
30BbIC¢ MMOHATHS U 3a-

CTPOCHHUA BEILIECTBA
KOHbI XUMHUH

1.1 | OK 01 |Ctpoenue atomoB xu- |CoctaBisats xumuue- | 1. Tect «Ctpoenue aro-
MUYECKHX AJIEMEHTOB U |CKUe (OPMYIIbI COSN- |MOB XUMHUECKHUX JJIEMEH-
MpUPOJa XUMUYECKOW |HEHHHM B COOTBETCTBUM |TOB M MPUPOJIA XUMHUYE-
CBS3U CO CTEIIEHBIO OKUCIIE-  |CKOW CBSI3M».

HUSI XUMHYECKHX dJIe- |2. 3amaund Ha COCTaBJICHUE
MEHTOB, UCXOJISl U3 Ba- |(XUMHUYECKHX (HOPMYJT
JIEHTHOCTH U 3JIEKTPO- |IBYXaTOMHBIX COEJIMHE-
OTPULIATENBHOCTH HUM (OKCUAOB, CYJIb(u-
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol o1leHOYHBIX Me-
ponpUATHA

JIOB, TUJIPUJIOB U T.IL.).

3. 3amaHus Ha UCIIOIb30-
BaHHE XUMHYECKOM CHM-
BOJIMKH U Ha3BaHHUU CO-
eIVMHECHUHN 110 HOMEHKJIa-
Type MEXIYHAPOTHOTO
COI03a TEOPETUYECKOU U
MPUKJIAHON XUMUU U
TPUBHAJIBHBIX Ha3BAHUI
JUISL COCTaBJICHUS XMMUYEC-
CKHX (popMyI1 IByXaTOM-
HBIX COCIMHEHUH (OKCH-
JI0B, CYJIb(HUIOB, THAPH-
JIOB U T.I1.) M IPYTHX HE-
OpTraHUYECKUX COEHHE-
HUM OTIEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[lepnoauueckuii 3aK0H
u Tabnuna /.M. Men-
neneena

XapakTepu30BaTh XU-
MHYECKHE DJICMEHTHI B
COOTBETCTBHH C UX IIO-
JI0’)KEHUEM B MEPUO]IU-
YEeCKOM CUCTEME XUMU-
4yecKux 3yeMeHToB J[.1.
Menneneena

1. Tect «Mertannuueckue /
HEMETAJUINYECKUE CBOM-
CTBa, JIEKTPOOTPHULIA-
TEJIbHOCTh U CPOJICTBO K
AJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBET-
CTBHE C UX 3JIEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHUEM
B IEPUOANYECKOUN CUCTEME
XUMHYECKUX DJIEMEHTOB
J.1. Menneneeay.

2. IlpakTrueckue 3a1anust
Ha YCTaHOBJICHUE CBSI3U
MEXy CTPOCHHUEM aTOMOB
XUMHYECKUX DJIEMEHTOB U
MEPUOIMYECKUM U3MEHE-
HHEM CBOMCTB XUMHYE-
CKHUX DJIEMEHTOB U MX CO-
€IMHEHUH B COOTBETCTBUM
¢ nnonoxenuem Ilepuoau-
YECKOU CUCTEME.

3. IIpakTuko-
OPUEHTHUPOBAHHBIE TEOPE-
TUYECKHE 3a/IaHUs Ha Xa-
paKTepU3alUI0 XUMUYE-
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol o1leHOYHBIX Me-
ponpUATHA

CKHX DJIEMEHTOB: «MeTai-
JINYECKHE / HeMeTaInde-
CKHE CBOMCTBA, JJIEKTPO-
OTPULATEIIBHOCTD U CPO/I-
CTBO K 3JIEKTPOHY XUMHU-
YEeCKUX AJIEMEHTOB B CO-
OTBETCTBHE C UX DJICK-
TPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOIU-
YeCKOM CHUCTEME XMMHUYEC-
CKHX DJIEMECHTOB

J.1. MenneneeBa»

Pasznena 2. Xumuue-
CKHe peaKkunu

Xapakrepu3oBaThb TH-
bl XMMHYECKHUX pe-
aKnuu

Konrpoabnasi padora
«CTpoeHue BelecTBa u
XHUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

THbI XUMHUYECKUX pe-
Ak

CocTaBisaTh peakiuu
COCTMHEHUS, Pa3IoxKe-
HHSI, OOMEHa, 3aMelle-
HHSI, OKUCIIUTEIBHO-
BOCCTaHOBHUTEJIBbHEIE
peakuu

1. 3amaun Ha cocTaBJIICHHE
YPaBHEHUN pEeaKLU:

— COEMHEHUSI, 3aMellle-
HUS, pa3JiokKeHus, oome-
Ha;

— OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pe-
aKIM{ C UCIIOJIb30BAHUEM
METO/Ia IEKTPOHHOTO 0a-
JaHca.

2. 3aja4m Ha pacyeT mMac-
ChI BellleCTBa Wi 00BbEMa
ra3oB 10 U3BECTHOMY KO-
JMYECTBY BEIlIECTBA, Mac-
ce Wi 00bEMY OTHOTO U3
YYaCTBYIOIIHUX B PEAKIUU
BEIIECTB; PACYETHI

Macchl (00bEMa, KoJmye-
CTBa BEIIECTBA) MPOIYK-
TOB peaKIuu, €CJIU OJTHO
13 BEIIECTB UMEET IIPUMe-
cH

2.2

DIIEKTPOIUTAYECKAS
JTACCOIIMAIUS U HOHHBIN
oOmMmeH

CocTaBisTh ypaBHEHUS
XUMHUYECKUX PeaKInu
HOHHOT'0 OOMEHa ¢ y4a-

1. 3amaHust Ha cocTaBie-
HUE MOJIEKYJISIPHBIX U
VIOHHBIX PEaKLHi C y4da-
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol o1leHOYHBIX Me-
ponpUATHA

CTHCM HCOPIraHUYCCKUX
BCIICCTB

CTHEM KHCJIOT, OCHOBAaHUMN
U COJIEH, yCTaHOBJICHUE
U3MEHEHHUS KUCIOTHOCTH
Cpelbl

2. JJabopaTopHnas pabota
"TUIbl XUMUYECKHUX PEAK-

HHﬁ"

Paznen 3. Ctpoenne u
CBOMCTBA HEOPraHU-
YeCKHUX BellecTB

HccaenoBarts crpoe-
HHE U CBOICTBA HEOP-
rAaHUYeCKHUX BellecTB

KounrpouabHas padora
«CBoiicTBa HeOpranuve-
CKHMX BeLIECTB»

3.1

OK 01
I1K3.2

Knaccudukanus, Ho-
MEHKJIaTypa U CTPOCHHE
HEOPraHUYECKUX Be-
IIECTB

Knaccuduimpoats He-
OpraHuyYecKue Bellle-
CTBa B COOTBETCTBHH C
UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOpraHUYe-
CKHX BEIIECTB UCXOMS U3
WX XUMHUYECKOU (HOPMYIIBI
WJIY COCTABJICHUE XUMHU-
4ecKoM (opMyIIbl UCXOIs
Y3 Ha3BaHUs BENIECTBA 10
MEKTyHApOIHOU WIIA TPHU-
BHAJIbHOW HOMEHKJIATY-
pe».

2. 3aja4M Ha pacyeT mMac-
COBOM J0Ji1 (Macchl) XU-
MMYECKOT0 dJIeMEeHTa (co-
€JUHEHHUSI) B MOJICKYJIC
(cmecn).

3. IIpakTryeckue 3aqaHus
1o KJjaccuuKaim, Ho-
MEHKJIaTyp€ U XUMHYE-
ckuM GopmysiaMm Heopra-
HAYECKUX BELIECTB pas-
JIMYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha OnpeesICHUEe XUMUYe-
CKOHM aKTUBHOCTH BEIIECCTB
B 3aBUCUMOCTH BHJIa XU-
MHUYECKOU CBSI3U U THUIIA
KPUCTAJIMYECKOM peLIeT-
KU

3.2

OK 01
OK 02

Ddusuko-xuMuueckKmne
CBOWCTBA HEOPTraHUYe-

VYcranaBnuBaTh 3aBU-
CUMOCTb (PU3HKO-

1. Tect «OcobeHHoCcTH
XUMHUYECKUX CBOMCTB OK-
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol o1leHOYHBIX Me-
ponpUATHA

I1K3.2

CKHX BCIICCTB

XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX Be-
1IECTB OT CTPOCHUSA
aTOMOB Y MOJIEKYJI, &
TAKK€ TUIA KPUCTAJUIU-
YECKOM PEUIECTKU

CUJIOB, KMCJIOT, OCHOBA-
HUll, aM(pOTEPHBIX TUJI-
POKCHUIOB U COJICK.

2. 3agaHus Ha cOCTaBlIe-
HUE€ YPaBHCHUHN XUMUYE-
CKHMX PEaKIUH C y9aCTUEM
MPOCTBIX U CIIOKHBIX HE-
OpraHUYECKUX BEIIECTB:
OKCHUJIOB METAJLJIOB, HEME-
TaJJIOB ¥ aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYE-
CKHUX KHCIIOT, OCHOBAaHUI
U aM(pOTEPHBIX TUAPOKCHU-
JI0B, HEOPTaHUYECKHX CO-
JeH, XapaKTepU3yIOIUX
UX CBOMCTBA U CIIOCOOBI
MOJYYEHUSI.

3. IIpakTuko-
OpPUEHTHUPOBAHHBIE TEOPE-
TUYECKHE 33IaHUs Ha
CBONMCTBA U NOJIyYEHUE
HEOPraHWYECKUX BEUIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus Heop-
FaHUYECKUX BEIIECTB

Hccaenosats kaue-
CTBEHHBIC PEaKI[UU He-
OpTraHUYECKHUX BEIIECTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3371~
HUSI 10 COCTABJICHUIO XU-
MHMYECKUX PEAKLIUH C y4da-
CTUEM HEOPTraHUYECKHUX
BEILIECTB, UCIOJIB3YEMBIX
TUTSL X UACHTU(DUKAIIH.
2.JlaboparopHnast pabora:
“Unentudukarus Heop-
TaHUYECKUX BEIIECTB”

Paznen 4. CtpoeHue u
CBOMCTBA OpraHuye-
CKHX BellecTB

HUccaenoBathb cTpoe-
HHe U CBOICTBA Opra-
HHUYECCKHUX BEIEeCTB

Konrpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHN4YecKNX BelecTB)
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol o1leHOYHBIX Me-
ponpUATHA

4.1

OK 01
[1K3.2

Knaccudukanus, ctpo-
€HUE U HOMEHKJIaTypa
OpraHUYECKUX BEIECTB

Knaccudummposats op-
raHMYeCKUe BEIIeCTBa B
COOTBETCTBHH C UX
CTpPOEHUEM

1. 3amaHust Ha cocTaBie-
HUE Ha3BaHUI opraHuye-
CKHMX COCIMHEHHU 1O TPHU-
BUAJIBHOW WJIM MEXK]TyHa-
POAHON CHCTEMATUYECKOMN
HOMEHKJIATYpE.

2. 3agaHus Ha COCTaBlIe-
HUE MOJHBIX U COKpAILICH-
HBIX CTPYKTYPHBIX (pop-
MYJI OPraHUYECKUX Be-
HIECTB OTJIETBHBIX KJIac-
COB.

3. 3agauu Ha ONpeICIICHUE
npocreiiei GopMyIbl
OpPraHUYECKOUN MOJIEKYJIBI,
HCXOJISl U3 DJIEMEHTHOTO
cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[1K3.2

CaolicTBa opranuue-
CKHX COCIUHCHUH

YcraHaBiIMBaTh 3aBH-
CUMOCTb (PU3HKO-
XHMHYECKHX CBOMCTB
OPTraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3apaHus Ha cocTaBie-
HUE€ YPaBHCHUN XUMUYE-
CKHMX PEaKIUH C y9aCTUEM
OPraHUYECKUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHUS.

2. 3amaHns Ha COCTaBIIe-
HHE YPABHCHUN XUMHYE-
CKHUX PEAKIUHU, UILTIO-
CTPUPYIOLINX XUMUYECKUE
CBOWCTBA C YUETOM MeXa-
HU3MOB MIPOTEKAHUS T1aH-
HBIX PEAKUUU U TeHETHUYe-
CKOM CBSI3M OPraHUYeCKHUX
BEIIECTB PA3HBIX KJIACCOB.
3. PacueTHple 3a1a4un 1o
YPaBHEHUSAM PEAKIUH C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTtopHas paboTa
“IIpeBpanieHust opranuye-
CKHUX BEILIECTB IPU HArpe-
BaHUU"
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OK/II

Tunol o1leHOYHBIX Me-

Ne Mopyas/Pa3nen/Tema | PesyabTat 00yyenust .
K ponpusiTUid
4.3 | OK 01 (Mnentudukanus opra- |McciaenoBath kade- 1.IlpakTuko-
OK (2 |HMYECKHX BEILIECTB, UX |CTBEHHBIE PEAKIIUU OP- |OPUEHTUPOBAHHBIE 33/1a-
OK 04 |3HaYeHHE U IPUMEHE- |TAaHUYECKUX COCIIMHE- |HUsI 10 COCTABICHUIO XH-
HUE B OBITOBOM W MIPO- |HHUM OTACIBHBIX KJIac- |MHUYECKUX PEAKIUH C yda-
W3BOJCTBEHHOMU JIesI- COB CTUEM OPTaHUYECKUX Be-
TEJIbHOCTH YeJIOBEKa IIECTB, B T.4. UCIIOJb3YeE-
MBIX /ISl IX UIAEeHTU(UKA-
AU B OBITY ¥ TIPOMBIIII-
JIEHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukarus opra-
HAYECKUX COCTMHEHUN
OT/IEJIbHBIX KJIACCOB™
5 Paznen 5. Kunernue- |Xapakrepu3oBaTh
CKHe M TEePMOAMHAMU- |BJIMSIHHE PA3JTHYHBIX
YyecKHe 3aKOHOMEPHO- |(aKTOpOB HA PaBHO-
CTH MPOTEKAHUS XU- |BeCHe U CKOPOCTh XM-
MHUYECKUX PeaKuuidi |MUHYeCKHUX peakuui
5 | OK 01 |Cxopocts xumuueckux |XapaktepuzoBaTh BiIH- |[IpakTuko-
OK 02 |peakuuii. XUMUYECKOE |SHUE KOHIIEHTpaIUU OPUEHTUPOBAHHBIE TEOPE-
[1K3.2 |paBHOBECHE pearupyronmx BelecTB [THYECKUE 3aJaHus Ha aHa-
Y TEMIIEPATYPhI Ha CKO- |7TU3 (PaKTOPOB, BIUSIIOIIUX
POCTh XMMHUYECKHUX pe- |Ha U3MEHEHUE CKOPOCTHU
Ak XAMHUYECKOU pEaKInH.
XapakrepusoBath BiIu- |[IpakTuko-
SHUE U3MEHEHUS KOH- |OpUEHTUPOBAHHbBIC 3a/a-
LIEHTPAlNK BEUIECTB,  |HHS HA IPUMEHEHUE
peakiuu cpeapl U TeM- (npuHiuma Jle-Illarense
nepaTypbl Ha CMEIICHUE | 711 HAXO0XKICHUS HaIlpaB-
XUMHUYECKOTO PaBHOBE- |JIEHUSI CMEIIEHUS PaBHO-
cus BECHUSI XUMUYECKOM peax-
MU ¥ aHau3 (paKTopoOB,
BIIMSIFOLIMX HA CMEILICHUE
XUMHUYECKOTO PaBHOBECHS
6 UccienoBaTh HCTHH-
Paznen 6. PacTBopbl HbIE pACTBOPDI € 34
JaHHBIMHU XapaKTepu-
CTUKAMM
6.1 | OK 01 |ITonsartue o pactBopax |Pasznuyath ucturHbie |1. 3agauu Ha IPUTOTOBIIE-
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OK/II

Tunol o1leHOYHBIX Me-

Ne Mopyas/Pa3nen/Tema | PesyabTat 00yyenust .
K ponpusiTUid
OK 02 pacTBOPHI HHE PACTBOPOB.
[IK3.2 2. IIpakTuko-
OpPUEHTUPOBaHHbBIE pac-
YETHBIC 3a/IaHHsI HA JTAC-
MEPCHBIE CUCTEMBI, HC-
MOJIb3yEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM J€51-
TEJIBbHOCTH YEJIOBEKA
6.2 | OK 01 [UccnenoBanue cBoiicTB |MccnenoBats pusuko- |JlabopaTopHas pabota
OK 04 |pacTtBOpOB XuMH4deckue cporictBa |“IIpurorosienne pacTBo-
MK3.2 UCTUHHBIX PaCTBOPOB  (pOB”
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEePKaHUeE (CoaepKaHue MPUKJIATHOTO
MOYJIs1)
7 Pa3gen 7. OuenuBatsb nocjen- |3amura Keica (¢ yueTom

XuMmus B ObITY U MPO-
U3BOJACTBEHHOH J1es-
TeJbHOCTH YeJI0OBeKa

CTBHUS OLITOBOM M
NPOU3BOACTBEHHOMU
AeATEJIbHOCTH YeJ10-
BeKa ¢ MO3UIUHA IKO-
JOrH4YecKoH 0e3omac-
HOCTH

Oynyureiit npodgeccuo-
HAJILHOM 1eATeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
I1K3.2

Xumus B OBITY U MPO-
W3BOJICTBEHHOU 1€
TEIbHOCTH YEJIOBEKa

OneHuBaTh HOCHEI-
CTBUS OBITOBOM U MPO-
W3BOJICTBEHHOU J€s-
TEILHOCTH YEJIOBEKA C
MO3UIIMN AKOJIOTHYe-
CKOI1 0€30ITacCHOCTH

Keiic (¢ yuerom Oyaymien
npodecCUOHATILHOM Jes-
TEJLHOCTH)

Bo3MoxHBIE TEMBI KEN-
COB:

1. Ilorennienne kaumara u
BBICBOOOK/IEHUE Ta30BBIX
THIPATOB CO JTHA OKEaHa.
2. bynymiue MmaTepuranbl
JUTSL aBUa-, MAIIAHO- U
MPpUOOPOCTPOCHUSI.

3. HoBeie maTepuans! 1i1s
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PacCTUTENBHBIX TIperapa-
TOB
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