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OBIIASI XAPAKTEPUCTHUKA IPUMEPHOIN PABOYEM NPOTPAMMBI
OBIIEOBPA3OBATEJLHON JIUCHUILIAHBI «XUMMS»

1.1. MecTo MMCUMILIMHBI B CTPYKTYPe OCHOBHOM NpodeccHoHATbHON 00pa3oBaTeIbHOM
NPOrpaMMmsblI

ObmeoOpa3oBaTenbHas yuyeOHast TUCIUIUIMHA « XUMUS» U3ydaeTcss Ha 0a30BOM YpPOBHE B
00111€00pa30BaTEIIbHOM IIUKJIE Y4€OHOTO IJIaHa OCHOBHOM MPpoheCcCHOHATBHOM
obpazoBarenbHO TTporpammsel B cootBeTcTBHM ¢ PI'OC mo npodeccuu cpemnero
po(hecCHOHATBLHOTO 00pa30BaHUs

35.01.27 «MacTtep ceIbCKOXO03SIMCTBEHHOIO NPOU3BOJICTBAY

VueOHast mucuuIuinHa XuMust odecriednBaetT GopMUPOBaHUE OOIIMX KOMIICTCHIINI B
cootBercTBUH ¢ PI'OC npodeccuu cpenHero npodheccuoHaIbHOro 00pa3oBaHUs

35.01.27 «MacTtep CceIbCKOXO3SIMCTBEHHOI'O NPOU3BOICTBAY

Oco0oe 3HaueHNEe AUCHUIIIIMHA UMEeT MpU GOPMHUPOBAHUH U PA3BUTUH CIEAYIOLIUX
KOMIIETEHIIUH.

Kon HaunMeHoBanue 00X KOMIETEHINA

OK I. BriOupats cioco0sl perienus 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
IPUMEHUTEBHO K Pa3IMUHbIM KOHTEKCTaM,

OK 2. Hcnons30BaTh COBPEMEHHBIE CPECTBA ITIOMCKA, aHAIU3a U UHTEPIIPETALIUI
nHpopManuy, ¥ THPOPMALMOHHBIE TEXHOJIOTUH JUTS BBITIOJHEHUS 3a/1a4
poecCHOHATILHOMN 1eATEIbHOCTH;

OK 3. [1naHupoBaTh U PeaNIn30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, NPEANPHHUMATEIECKYIO JEATEIBHOCTH B TPO(GECCHOHATLHOU cdepe,
UCIIOJIb30BATh 3HAHUS MO0 (PMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX

CUTYaIHsX;

OK 4. D¢ PexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMaH/IE;

OK' 5. OcCy1ecTBIATh YCTHYIO U TUCBMEHHYI0 KOMMYHHKAIIMIO HA TOCY/1apCTBEHHOM $I3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTENW COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTa;

OK 6. [TposBAATH rpaXkJaHCKO-ATPHOTHYECKYIO MO3UIIHIO, IEMOHCTPHUPOBATh OCO3HAHHOE

MMOBCACHNE HA OCHOBC TpaAULIMOHHBIX 06meqen01aeqec1<nx HGHHOCTGﬁ, MNPUMCHATH
CTaHAAPThl AHTUKOPPYINIHMOHHOI'O IIOBECACHUA,

OK 7. CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIEH Cpejibl, pecypcocOepexeHnto, IPUMEHSITh
3HaHHA 00 U3MEHEHUHU KJIMMaTa, IPUHILIUIIBI OepeKIMBOro MPOU3BOJICTBA,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaLIUsX;

OK 8. Hcnonb30Bathk cpeacTBa GU3NUECKOM KYIbTYpHI U1l COXPAaHEHUS U YKPETIJICHUS
3JI0pOBbS B IIpoliecce MPOPecCUOHANBHON AESITETbHOCTU U MOJACPKAHUS
HE00X0AUMOTO YPOBHA (PU3UYECKOH MOATOTOBIEHHOCTH;

OK 9. [Tonp30BaTbCst mpodeccuoHaTbHON TOKYMEHTAIUue Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.




1.2. llesin 1 nJIaHMpYeMBble pe3yJabTaThl OCBOCHH S JUCIHUIIIMHBI
1.2.1. lleau 1 3aga4u AU CHUILIMHBI

®opmMupoBaHUE y CTYACHTOB IIPEACTABICHHS O XMMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HAy4YyHOW KapTHUHBI MHpa KaK OCHOBBI IIPUHSATHS PEIICHUN B JKU3HEHHBIX U IIPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUA B IPUPOJHOM Cpeae.

3agauu AMCHMILINHBI:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IMPOLECCOB U
ABJICHUM B OKpYXalolllel Cpene, LEJOCTHOW Hay4YHOW KapTUHBI MUpPA, B3aUMOCBSA3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHWYECKUX U OPraHMYECKUX BELIECTB,
YPaBHEHMsI XMMHUYECKMX peakUui, OOBSICHATh MX CMBICI, HHTEPIPETHPOBATH PE3YJIbTAThI
XUMHUUYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XMMHUYECKMX SKCHEPUMEHTAIbHBIX
UCCIECOBAaHUNA C COOJIOAEHHEM TIpaBMI 0O€30IacHOro OOpalieHuss ¢ BEUIeCTBAMH H
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh MH()OPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3iIMuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh YMEHHs IPOTHO3MPOBATH IIOCIEACTBUS CBOCH JAEATENbHOCTH U
XMMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopMupoBaTh IOHMMAaHHE 3HAYUMOCTH JOCTMDKEHUH XMMHUYECKOHM HayKu U
TEXHOJIOTUH JUIs Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. [Inanupyemblie pe3yJbTaThl 0CBOeHUsI 0011e00pa30oBaTeabHOi TUcHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa n HJ'[aHI/IpyeM])Ie pe3yJabTaTbl OCBOCHUA THCHUIIJIHHBI
HaAaUMCHOBAaHHE
GopMupYeMBIX | Ogipe (IHUHOCTHBIE, METANPEAMETHBIE HCHMILJIMHAPHBIE (MPeIMeTHbIE
< ’
KOMIICTCHI MU
OK 01. B yvactu TPYAOBOI'0 BOCIIUTAHUA: - BIQJETh CUCTEMOM XUMHUUYECKUX 3H3.HI/II‘/‘I, KOTOpas BKIKHOYACT:
BbIﬁI/IpaTI) OCHOBOITIOJararomue rnoHsAaTusa (XI/IMH‘ICCKI/Iﬁ 9JICMCHT, aTOM, DJICKTPOHHAA
- TOTOBHOCTH K TpyAy, OCO3HAHUEC ICHHOCTH
CIIOCOOBI 00oJ10uKa aroma, S-, p-, d‘SHeKTpOHHBIe 0p6I/ITaJ'II/I aToOMOB, HOH,
MacTEpCTBa, pr,[[OJHO6I/IC;
peliCHuAd 3aga4 MOJICKYJIa, BAJICHTHOCTD, DJICKTPOOTPULATCIIBHOCTD, CTCIICHD OKUCIICHUA,
HpO(beCCI/IOHaHBH - TOTOBHOCTH K aKTUBHOMN IEATEIbHOCTU XUMHUYCCKas CBA3b, MOJIb, MOJISIpHAA Macca, MOHHpHLIﬁ O6T>eM,
O IEATENPHOCTH | TeXHOJOMMYECKOM U COLUATBHOMN YIJIEPOHBIN CKeNeT, G yHKIMOHAIbHAS TPYIINa, paauKall, H30MEPHS,
INPUMCHUTCIIBHO HAIIPABJIEHHOCTH, CIIOCOOHOCTE WHULMUPOBATH, HN30MCPHI, TOMOJIOTHUECKU I psAA, TOMOJIOTH, YTJIICBOAOPOAbI, KUCIOPOA- U
K pa3In4HbIM [UIAHUPOBATH U CAMOCTOSATENILHO BBIIIOJIHATH a30TCoACpKaIUC COCANHCHUA, OMOJIOTUYECKH aKTUBHBIE BCIICCTBA
KOHTCKCTaM (er'IeBOI[LI, JKHPBI, 6eJ'IKI/I), MOHOMED, IMMOJIUMEP, CTPYKTYPHOE 3BC€HO,

TaKYHO OCATCIIbHOCTD,

- HHTEpEeC K pa3indHbIM chepam
poeCCHOHAIBHON JESTEIHHOCTH,

OBnajieHne yHUBEpCaIbHBIMU YU€OHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENBbHO (OPMYIUPOBATH U
aKTyaJIM3upoBaTh NpodIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIIECTBCHHBIN MPU3HAK UITH
OCHOBAHUA IJIs1 CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I "
00001IeHHS;

- ONIPE/CIIATH LIeNU A TENbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,

- BBISIBJIITH 3aKOHOMEPHOCTH U ITPOTUBOPECYHS B

BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS], KPUCTAJUIMYECKAs pelIeTKa, THIIbI
XUMHUYECKHUX Peakuil (OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE, SK30-H
SHAOTEPMUUYECKUE, PEAKIINY HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, MEKTPOIUTHYECKAS] TUCCOLMALINS, OKUCIIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIINN, XMMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHUS
oprannyeckux Bemects A.M. byTiiepoBa, TeOpus 3IEKTPOIUTHYECKON
aucconuanuu, nepuogudeckuit 3axod .M. Menzeneesa, 3akoH
COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH,
(aKTOJIOTMUECKUE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYCHUN U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOMN 1eATEIIHOCTH
YEJI0BEKa;

- YMCTL BBIABIIATH XapPAKTCPHBIC IPU3HAKU U B3AUMOCBA3b N3YUCHHBIX
HOHﬂTHfI, MNPHUMEHATE COOTBECTCTBYIOIIUC IMMTOHATHUA IIPHU ONTMCAaHUN
CTPOCHUSA U CBOMCTB HCOPraHNYCCKUX U OPTraHUYCCKUX BCIICCTB U UX

npeBpameHI/Iﬁ; BBISIBJIATH B3aMOCBSI3b XUMHUYCCKUX 3HAHUH C IIOHATHUSIMHU




paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTUBBI B ACATCIIbHOCTD,
OLCHUBATh COOTBETCTBUEC PC3YJIbTATOB ILCJIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3dBUBaTh KP€aTHUBHOC MBIINIJICHUC ITIPH
PCIICHNH )KU3HCHHBIX HpO6JI€M

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIEN0BATENHCKON U TPOEKTHOM
JIeATEIIbHOCTH, HaBbIKAMU Pa3peIICHUs
npo0Jem;

- BBIIBJISITh IIPUYNMHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3a/1a4y, BbIIBUIaTh TUIIOTE3Y
€€ PEILICHHUs], HAXOAUTh APIYMEHTHI IS
JIOKa3aTelIbCTBA CBOMX YTBEPIKICHUM, 3a1aBaTh
rapamMeTpsl U KpUTEPUH PEILCHNS;

- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHUSA
3ala4uu pe3yJIbTAThbl, KDUTUYCCKHU OCHHUBATDH UX
JOCTOBCPHOCTD, MIPOTHO3UPOBATL H3BMCHCHHUEC B

HOBBIX YCJIOBHUSIX,

- YMCTh IIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO

" MPAaKTUYCCKYIO o0actu KHU3HCACATCIIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BbIZIBUT'aTb HOBBIC UCHU, IPEIJIaraTtb
OPUTMHAJIbHBIC TOAXOAbI U PCHICHU A,

- CITOCOOHOCTh HX HMCIIOIL30BaHHUS B

U NpCACTABJICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MTPCAMCETOB,

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUI
MEXKIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIAJHON XUMUHU U
TPUBUAJIbHBIC HA3BAHUS BAXKHEHIINX BEIIECTB (3TUJICH, alleTUIICH,
mmnepuH, GeHos, GopMaabIAeTul, yKCyCHas KUCI0Ta, TIMINH, YTrapHbIH
ras, yrJICKHUCIIbIM ra3, aMMHUaK, TallleHasl U3BECTh, HETAIlICHAs! U3BECTb,
MUTHEBAs COJA U IPYTHX), COCTABISATH (POPMYJIIbI HEOPTraHUUECKUX U
OpPraHUYECKUX BEUIECTB, YPABHCHUS XUMHYECKUX PEAKIINI, OOBSICHATH UX
CMBICJT; TIOATBEPIKIATh XapaKTEPHbIE XMMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPaBHEHUI
XUMHYECKUX PEAKIIU;

- YMETh YCTAHABJIMBATh MPUHAJIEKHOCTh U3yYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB K OMPEACIICHHBIM KJIaccaM U Ipynnam
COEMHEHHH, XapaKTEPU30BaTh UX COCTAB U BaXKHEUIIINE CBOMCTBA;
OTIpEETSATh BUBI XUMHUECKUX CBsI3eH (KOBaJIeHTHAs!, HOHHAs,
MeTaJUTH4ecKasi, BOJOPOJIHAS ), TUITBI KPUCTAINTUYECKUX PEIIETOK
BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUUECKUE PEAKIINN;

- c¢(hopMHUPOBATh MPEICTABICHUS: O XUMHUUECKON COCTaBIIAIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MUpa, POJIU XMMUU B TIO3HAHUHU SIBJICHUIN
IPUPOJBI, B POPMUPOBAHUH MBILUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJ1s1 peleHUs]
MPAKTUYECKHX 33/1a4 U IKOJIOTMUECKH 0OOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM Cpeie;

- YMETh IPOBOJUTH PacyeThl 10 XUMHUECKUM (popMyiaM U ypaBHEHUSAM
XUMHNYECKUX peaKHI/Iﬁ C UCITIOJIb30BAHUEM CI)I/ISI/I'-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl,
o0Bbema (HopMasbHbIE YCIIOBHS) Fa30B, KOJMYECTBA BEIIECTBA,
UCIOJIb30BATh CUCTEMHBIE XUMHUECKUE 3HAHUS JJISl IPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CHTYaIHsIX, CBA3aHHBIX C BEIIECTBAMH U HX
NPUMCHCHUCM




IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

OK 02.
Ucnonp3oBarb
COBpEMEHHBIE
CpeJICTBA ITOUCKA,
aHanusa u
HWHTEPIIPETAIIAH
nHpopManuu u
MH(POPMAIIMOHHBI
€ TEXHOJIOTUU
JUTSI BBITIOJTHEHUST
3aaq
npodeccnoHaTbH
OM IEeATEIBHOCTH

B obGnactu OCHHOCTHU HAYYHOI'O ITO3HAHUA:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
HOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHUE SI3IKOBOM 1
YUTATEIbCKOU KYJbTYPBI KaK CpCACTBa
B3aUMO/ICHCTBHUS MEXKTy JIFOJIbMH Y ITO3HAHUS
MHpa;

- OCO3HaHHUC ICHHOCTHU HayIIHOfI JCATCIIBHOCTH,
TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO U
HCCICO0BATCIILCKYIO ACATCIIBHOCTD
WHAUBUYAJIIbHO U B I'PYIIIIC,

OBnajieHre yHUBEPCATbHBIMA YIYCOHBIMU
[I03HABATEJIbHBIMU JEHCTBUSAMU:

B) paboTta ¢ uHpopmarmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOpMAIUU
U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATD IIOUCK, aHAJIN3, CHCTEMATH3aLIUIO
U MHTEpIpeTalnio HHHOPMaLUU Pa3IUIHBIX
BUJOB U (pOPM IpECTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3INYHBIX opmaTax c
y4eTOM Ha3HaueHHs WH(POPMAILIUU U LIETEeBOI
ayIUTOPHH, BEIOUpAsi ONTUMATBHYIO GOpMY

- YMETh IUIAHUPOBATh U BBITOJIHATh XUMUUECKHH SKCIIEPUMEHT
(npeBpallieHUs1 OpraHMYECKUX BEIIECTB IIPU HaIrPEBAHUU, IIOJyUEHHE
STUJICHA U U3yYEHUE €ro CBOMCTB, KAUECTBEHHbBIC PEAKIIMM Ha aJIbJIETU/Ibl,
KpaxmaJl, yKCyCHYIO KUCJIOTY; J€HaTypalus OeJIKOB IIPU HarpEBaHUH,
LIBETHBIE pEaKIK OEJIKOB; MPOBOJAUTH PEAKLIUU HOHHOTO OOMEHa,
OIIpEeEIIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEAaKLIUU Ha
cynbdar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI; pelaTh
JKCIIEpUMEHTAaJIbHBIE 3a1auu 110 TeMaM "Meramisl" u "Hemetannsl") B
COOTBETCTBUHM C IPABUIIAMHU TEXHUKH 0€30M1aCHOCTH NP 0OpallieHUH ¢
BELIECTBAMH U JaOOPATOPHBIM 000PYI0BaHUEM; IPEACTABIATh
pe3yabTaThl XMMUYECKOIO 3KCIIEPUMEHTA B (hopMe 3amnucy ypaBHEHUH
COOTBETCTBYIOIINX PeaKkIuii  (POPMyIHpPOBATH BBHIBOIBI HA OCHOBE ITHUX
pE3yJIbTATOB;

- YMETb aHAJIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO, TIOTyYaeMYIO U3
Pa3HbIX UCTOYHUKOB (CpPEACTB MaccoBoi nH(popMaluu, cetb UHTEepHET U

Apyrue);

- BJIaACTb OCHOBHBIMHU METOJJAMH HAYUYHOTO IMO3HAHUA BCIICCTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHIe, N3MEepPEHHE, IKCIIEPHUMEHT,
MOJICIUPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMysiaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHNEeM (PU3NYECKUX BETUYHMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaCCHlI,
o0beMa (HOpMallbHbIE YCIIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA,
HCIIOJIB30BAaTh CUCTEMHbBIE XUMUYECKNE 3HAHUSA IS IPUHATHS pELICHUN B
KOHKPETHBIX ’KM3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELICCTBAMU U UX
MIPUMEHEHNUEM




MMpEACTaBJICHUA U BU3YyaJIM3allhu,

- OCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH
I/IH(l)OpMaHI/II/I, €C COOTBCTCTBHUC IIPABOBBIM H
MOPaJIbHO-3THUYCCKUM HOPMaM;

- UCTIOJIB30BATh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PCLIICHUHU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX
OpraHU3aIMOHHBIX 33/1a4 C COOIOACHUEM
TpeOOBaHUH 3PTOHOMHUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepeKeH s,
NPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHOK 0€30TaCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOM 0€30MacHOCTH
JMYHOCTH;

OK 04.

OS¢ dexTuBHO
B3aUMO/ICVICTBOB
aTh U paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

-OBJIaJICHNE HABBIKAMH y4eOHO-
HCCIIEIOBATENIBCKOM, POEKTHON U COLMAJILHOU
NeATeIILHOCTH,

OBnageHne yHUBEpCAIbHBIMA
KOMMYHHUKaTHUBHBIMU JEUCTBUSAMMU:

0) cCOBMECTHas JIeSITCIIbHOCTD:

- IOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHAMBHUyaTbHON paboThI;

- IpUHHUMATh LCIIN COBMECTHOU ACATCIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS
10 €€ JOCTHXKEHUIO: COCTABIIATh IIJIaH ACHUCTBHUIA,

- YMETb IJITAHUPOBATh U BBITIOIHATh XUMUYECKUM SKCTICPUMEHT
(mpeBpallieHrsl OPraHMYECKUX BEIIECTB P HAIPEBAHUU, TIOTyYCHHE
STUJICHA ¥ U3YUYE€HUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIMHU Ha aJIbJICTHIbI,
Kpaxmall, YKCYCHYIO KUCJIOTY; AeHaTypalus OEIKOB MPU HarpeBaHHH,
[BETHBIC PEAKIIUU OEJIKOB; MPOBOIUTH PEAKIIMK HOHHOTO OOMEHa,
OMpEeNENATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK HA
cynbdat-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh
JKCIIEpUMEHTANbHBIC 331auu 1o TeMaM "Metamnsl" u "HemeTanns") B
COOTBETCTBHUU C MPABUJIAMH TEXHUKHU 0€30MaCHOCTH MPH 0OpaIeHuu ¢
BEILlECTBaMH U JIAOOpaTOpHBIM 000pyJOBaHUEM; NIPEACTABIIATh
pe3yabTaThl XUMUYECKOTO IKCTIEPUMEHTA B JOpME 3aMCH YPAaBHCHHM
COOTBETCTBYIOIIMX PEAKIH U POPMYIUPOBATH BEIBOABI HA OCHOBE ITHX
pe3yIabTaTOB




pacrpenensaTb pojau ¢ y4eTOM MHEHHI
Y4aCTHUKOB 00CYKIaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPAMHUPOBAThH U BBINIOJIHATH paboTy B
YCIIOBHSIX peajbHOI0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

- OCYILIECTBJISATH TIO3UTUBHOE CTPATETUUECKOEC
MOBEJICHUE B PA3IMYHBIX CHUTYAIHSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITNATHBHBIM

OBnazieHne yHUBEPCAIbHBIMU PETYIISITUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHAMATh MOTHBBI U aPTYMEHTBI IPYTUX
JIOJIEU IIPU aHAJIU3€ PE3YyJIbTAaTOB ACATEIbHOCTH,

- IPYU3HABaTh CBOE MIPABO U MPABO APYTUX
JIFOJIeH Ha OIIHUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MO3UIUH JIPYTOro YeJIOBeKa;

OK 07.
ConeiicTBOBaThH
COXPAHCHHUIO
OKpY Karollen
CpeIbl,
pecypcocoepexe
HUIO, IPUMECHSTh
3HAHUS 00
W3MEHEHHUU
KJIUMaTa,

B o0nacTi 5K010rH4ecKoro BOCITUTAHMS

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIIbTYPBHI,
NOHUMAaHHE BIHMSHUS COLUATBHO-
9KOHOMHYECKHUX IPOIIECCOB Ha COCTOSTHUE
NPUPOTHON U COIMATIBHON CPEJIbl, OCOZHAHHE
TII00aTBHOTO XapaKTepa IKOJIOTHYECKUX
npobiewm;

- IUTAHUPOBAHUE U OCYIIECTBIICHHUE JCHCTBUI B

- copMHUPOBATH TIPEACTABICHUS: O XUMHUECKOU COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMUU B TIO3HAHUHU SIBJICHUI
MPUPOABI, B POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKITMOHATTEHOW TPaMOTHOCTH, HEOOXOIUMOM [T pEIICHUS
MPAKTUYCCKHUX 3a1a4 U OKOJOTMYCCKHU 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpELIE;

- YMETh COOJII0IaTh TIPABHJIIA YKOJIOTUYECKH IIETIECO00Pa3HOTO OBEICHUS
B OBITY U TPYAOBOH JEATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPYXAIOLIEH TPUPOJIHON CPEJIbl; YUUTHIBATH OMTACHOCTh BO3/ICHCTBUS




TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANTHBIX
CUTYaIUAX

OKPY’KaIOIlleH cpelie Ha OCHOBE 3HaHUS Lieei
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPHITHE JACHCTBHH, TIPUHOCSIIINX
BPEl OKPYIKAIOILEH Cpeie;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTUYECKUE MTOCIICACTBUS
IpeIpUHIUMAEMbIX JEHCTBUI, IPeI0TBpaLlaTh
uX;

- paCliupCHUC OIIbITA ACATCIbHOCTHU
9KOJIOTHYECKOH HaIIpaBJICHHOCTH,

- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCJICI0BATEIbCKOM, MPOCKTHON M COLIMAIbHON
NEeSITENBLHOCTH;

Ha UBbIE OPraHU3Mbl OTPE/ICIICHHBIX BEIECTB, TOHUMAsi CMBICIT
TOKa3aTesl MPeIeIbHON TOMyCTHMOM KOHIICHTPAIINH

IIK 2.2. BHOCHTH
yI0OpeHus ¢

- paCliupCHUC OIIbITA ACATCIbHOCTHU
AKOJIOTHYECKON HaIpaBJICHHOCTH

- chopMUpPOBATh MPEACTABICHUS O BUJIaX MUHEPAIBHBIX U OPTaHUIECKUX
yIOOPEHUIT; TEXHOJIOTMUYECKUX CXEMa;,

3aJaHHBIMM o -yMeHHe BHOCUTH YI00peHUs ¢ COOMIOCHNEM arpoTeXHUIECKIX TpeOOBaHNUH;
ArpOTEXHUYECKH | - NPUHUMATh LIEIH COBMECTHOM AEATENBHOCTH, 5
., - coOJTIO/ICHHE TIPaBHIT K HOPM OXPAaHBI TPY/Ia;

M OPraHU30BBIBATh U KOOPJIAUHUPOBATH JCUCTBUS A P p P pyAd, .

110 ee JTOCTHKEHHIO: COCTABIAT MIaH AeHCTBUH, | - yMEHHE KOHTPOJIMPOBATh M OIIEHWBATh KayeCTBAa BHECEHHS YI00pEHMI.
TpeOOBaHUSAMM. .

pacupenensaTs POiau C y4eTOM MHEHUN

Y4aCTHUKOB O0CYKIaTh PE3yNIbTaThI

COBMECTHOM paboThI;
IIK 2.8. - paclIMpeHue OMbITA AEATEILHOCTU - cOOMI0IeHUE PKONIOTHYECKe TpeOboBaHus U TpeOOBaHUS 0€30MaCHOCTH;
BrimosnssTh AKOJIOTUYECKOW HANPaBJIEHHOCTH, .
TeXHITIECKOE - cobOmoIeHne TpeOOBaHUN K TOTUIMBHO-CMA30YHBIM MaTepuasam
OGCITyKIBAHHE - IPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, CIIEUAIIBHBIM JKUAKOCTAM, TEXHUUECKUE CPEACTBA IS UX
rpu OpPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS TPAaHCIIOPTUPOBAHMUS, TIPUEMA, XPAHECHUSI, BBIJIa4H;

UCIIOJIb30BaHUHU U
IIPU XpaHEHUU

10 €€ JIOCTHIXKEHUIO: COCTABIIATh IJIaH ACHUCTBHUIA,
pacnpenensiaTh pojau ¢ y4eTOM MHEHHI
YYaCTHUKOB O0CYX/JIaTh pPe3yJIbTaThl

CBOICTBA,
-COOJI0/IEHNEe TIPaBUJI XPaHEHUS 1 UCIIOJIb30BAHUE TOPIOYE-CMa30YHBIX
MATEPHAIIOB U TEXHUYECKUX KUIKOCTEN;




TPaKTOPOB,
KOMOaiHOB,
CEIIbCKOXO3SICTB
€HHBIX MaIlluH 1
obopynoBaHus,
3ampaBiATh
TPaKTOPbI U
CaMOXOJIHBIX
CEIIbCKOXO3SICTB
€HHBIC MaIlIMHBI
roproye-
CMa30YHBIMHU
MaTepHalamu.

COBMECTHOM pabOTHI.

- coOJr0/IeHNE MTPaBUII K HOPM OXpaHbl Tpyaa




2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPABOBATEJII)HOfl JUCHUITJIUHBI
«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4e0HOH padoThI

Bua yueOHoii padoThI O0nBem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 72
B T.4.

OcHoOBHOe co/iep:KaHue 64
BT. 4.:

TeopeTudeckoe o0ydeHue 30
MPAKTUYECKHUE 3aHITUS 24
1abopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 6
(conepixkaHue MPUKJIATHOTO MOIYJIs1)

BT. U.:

TEOPETHUECKOE 00yUueHue 2
MPAKTUYECKHUE 3aHITUS 4

IIpomexyTouHas aTTecTaums (3a4eT) 2




2.2. TemaTH4eCKHii IUIAH U COlePKAHME JUCHUILIHHDI

HaumenoBanue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H PO(ecCHOHATLHO-OPHEHTHPOBAHHOE), Ob1en 12COB dopMHpYyeMbIe
pa3/iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3AHSITHS, IPUKJIATHONH MOTY.Ib KOMITETeHIHH
1 2 3 4
OcHoBHoOE coiepKaHue 64
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XAMAHCCKAX CoBpeMeHHass Mojenb CTpocHUsT artomMa. CHMBOJIMYECKHHA S3bIK XUMHHA. XUMHYCCKHHA DIICMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypauus aroma. Krmaccupukamnus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BaneHTHBIE ~ ONEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 2
XUMHUICCKON DJIEeKTPOOTPHUIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, MeETaIMYEeCKas,
CBA3M BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI
IIpakTnyeckune 3aHATHA 2
Pemienue 3amaHvii Ha WCHOJIB30BAHUE XUMHUYECKOM CHMBOJMKM M HAa3BaHUN COCIUHEHUH IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHU W TPHBHAIBHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKHX (DOPMYJ ABYXATOMHBIX COEIMHEHUH (OKCHIOB, CYIb()UIOB,
THAPHUIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COETMHEHNIN OTAEIbHBIX KIIACCOB. 2
[pakTuyecKue 3aJanusl Ha YCTAaHOBIICHUE CBI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U
MEPHOTNYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COCIAWHEHHWH B COOTBETCTBHH C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Ilepuoauueckuii | IipakTHYeCKHe 3AHATHS 2 OK 02
3aKOH H TabmHIa [MTeproanyeckas cucreMa XuMu4Ieckux snemeHToB J[. M. MenneneeBa. ®u3ndeckuii CMBICI
A.N. Menzeneesa [Mepuoauueckoro 3akona J. M. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUECKUX
3IIEMEHTOB, 00Pa3yeMbIX MMM IIPOCTHIX M CIIOXKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM
XHMHYECKOro dyieMenTa B [leproauueckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYEHHE 5

Ilepunoauueckoro 3akona J[.1. Menneneesa. [Ipornoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB.

PemreHne nmpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX
51eMeHTOB «MeTaumdyeckre / HeMETAIIIMUECKUE CBOMCTBA, 2JEKTPOOTPULIATEIbHOCTh XUMHUECKUX




3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B MIEPUOIUUYECKOM CUCTEME
xuMu4deckux djaemenToB .M. MenaeneeBay

Paznen 2. Xumndeckue peaknuu 10
Tema 2.1. Tuner | OcHOBHOe coepKaHue 4 OK 01
XUMHUYECKHUX Teopernueckoe o0y4enune 2
peaxIun Knaccudukanus u TUIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocraBieHue
YpaBHEHUN peaklUii COeAMHEHUs, PA3I0KEHHUS, 3aMEIIIeHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUsI-BOoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOIO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH B IPUPO/IE, TPOM3BOJICTBEHHBIX IpOIIeccax U
KU3HEJEATEIbHOCTH OPraHu3MOB
IlpakTH4yeckue 3aHATUSA 2
KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Monb Kak eIuHuIa KoJM4yecTBa BemecTBa. MoisipHas macca.
3aKOHBI COXPAHEHUs Macchl U 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOcUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJb30BaHHEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
ONEeKTPONNTHYECKA | TeopeTHuecKoe 0GydeHne 2 OK 04
T ANCCONMAIIA U | Teopys 31eKTPONMTHYECKON aucconnanuu. VoHbl. DIEeKTPOIUTEI, HEDNEKTPOINTHI. Peakiuu HOHHOTO
MOHHbIH 0OMEH obmena. CocTaBlieHHE peakIii MOHHOrO OOMeHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX 2
MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakMy. 3aJaHusl Ha COCTABICHNE HOHHBIX PEaKINI
JlabopaTopHble 3aHATHSA 2
JIaGopatopHas paboTa “THIBI XUMHUYECKUX PeaKInun’”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 9
XUMUYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OTpeieNIeHUue cpeibl BOJHBIX
pacTBOpoB. 3a/laHKs HA COCTABJICHHE HOHHBIX peaklnui
KonTtpoibHasn
CrtpoeHue BelecTBa U XMMHUYECKUE PEaKLIUU 2
pab6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BELECTB 16




Tema 3.1. OcHoOBHOE co/lep:KaHue OK 01
Knaccudpukanus, | Teoperndeckoe oGydenue OK 02
HOMCHKIIATYPA M |[Tpenmer Heopranuueckoit xumun. Kiaccudukalus HeOpraHM4eckKiX BemecTB. [IpocThie 1 CI0KHbIE IIK...
CTpOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIM). B3auMocBs3b
HEOPraHW4ICCKUX  |HeopraHMYECKUX BEIICCTB. ATperaTHbie COCTOSIHUS BemecTBa. Kpucrammaeckue u amopdHbie
BCIICCTB BellecTBa. TUIBI KPUCTAINIMYECKUX PEILIETOK (aTOMHasl, MOJIEKYJIsIpHas, MOHHAsI, METAJIJINYECKast).

3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT THUIA KPUCTAJUINYECKOHN pelieTKU. 3aBUCUMOCTb

XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMUYECKOMN CBSA3H U TUIIA KPUCTATUINYECKOMN PEILIETKHU.

[TprurHBI MHOTOOOpa3us BEILECTB

IIpakTnyeckune 3aHATHSA

HomeHnknarypa HeopraHMYeCKUX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMS U3 UX XUMUUYECKON (OPMYIIbI

WA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXO/IS M3 Ha3BaHUS BEIIECTBA IO MEXKTYHAPOIHON

(MIOIMAK) unu TpuBHaIbHON HOMEHKIIATYpE.

Pemenune mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHYECKUM (opmynam

HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB (YrapHbIi Ta3, YIJIEKHCIBIA Ta3, aMMHakK, rameHas

U3BECTb, HETallleHas! U3BECTh, MUThEBasl coAa U JPYIHX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX

BELIECTB, ONPEIAEIIATh IPUHAMIEKHOCTD K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb IHTEpHET 1 npyrue).

ITouck nHpopmManyu No Ha3BaHUSIM, UAECHTH(PHUKATOPAM, CTPYKTYPHBIM opMynaM
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE OK 01
XUMHUYECKHE Teopernueckoe o0yuenune OK 02
CBOMCTBA Meramisl. O6upe GU3HUECKHE M XUMHYECKHE CBOMCTBA MeTaloB. CrocoObl MOMydeHHs. 3HaUYEHHE IIK...
HCOPTaHWHCCKUX  |\eTayioB M HEMETAJIOB B MPHUPOJAE M IKU3HEICATEIILHOCTH 4elOoBeKa W opraHu3MoB. Kopposws
BCILCCTB METAJUIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢u3mvyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. |HWIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeinHeHH HemeTauioB. KpyroBopoTst
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IIpakTHYeckHne 3aHATHA




CocraBiieHHE YpaBHEHMM XMMHMYECKUX PEAKIUM C y4yacTUEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMA M aM(pOTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJICH,

XapaKTEepU3YIOIIMNX UX CBOMCTBA. 2

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIYyYEHUE H

0e30macHOEe HCIOJIb30BAaHME BaXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOIl

JIESATEIbHOCTH Y€JIOBEKA
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHW4eCKUX [ JTagoparopHas padoTa «/neHTHduKanms HEOPraHMYECKUX BEIIECTB. OK 04
BCIICCTB Pemienne skcrnepuMEHTaNbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAIJIOB M HEMETAJJIOB, IO

PAaCIIO3HABAHUIO U ITOJIYYEHHUIO COEAMHEHUI METAJNIOB U HEMETAJUIOB. 9

WnenTtudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KA4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPU-

AQHUOHBI, Ha KATHOH aMMOHMS
KonTpoibHasn .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pabora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 24
Tema 4.1. OcHoBHOE cogepkaHue 4 OK 01
Knaccudukanus, | Teopermueckoe o0ydenue 2 1IK...
CTPOCHHE H [losiBiieHME U pa3BUTHE OPTAHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMEHKJIaTypa 3Ha4YE€HHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
BEILIECTB OCHOBHBIE TTOJIOKEHNS TEOPUN XMMHUYECKOTO CTPOCHHMs OpraHnyeckux coequHeHnii A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHu4ecKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHHUsI MOJeKy. M3omMepHst 1 n30MepBL. 2

[lonatue o ¢yaxkuuoHansHOW rpynmne. Panukan. IlpuHiunsl kimaccuUKaMUM — OpraHUYECKHX

coequHeHnl. MexnyHapoiHas HOMEHKJIATypa U MPUHUOUIBI HOMEHKJIATypbl OpPraHU4ecKHX

coequnenuil. IlonsaTne 00 a3oTcolepXKalmuX COEAMHEHUSX, OMOJOTMUECKM AaKTHBHBIX BEIIECTBaX

(yrmeBomax, Xupax, Oenkax W Jip.), BBICOKOMOJIEKYJISIPHBIX COEJUHEHHSIX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTuyeckune 3aHATHSA 2




Homenkiiarypa opraHuyeckux COEIMHEHHMM OTAENbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHBIC U
apoMaTHYeCKHUEe YTIIeBOJOPO/bI, CIUPTHI, (DEHOJIbI, abJIErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Ys WX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAJIBHOW HOMEHKJAType (ITUJIEH,
alleTHJIeH, TIHIEePUH, (eHos, (opMalbIeru/, YKCyCHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiieit
(hopMyIIbl OpraHnvYecKoil MOJIEKYJIbl, HCXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCIMHEHNH

OcHoOBHOE co/lep:KaHue

12

TeopeaneCKoe oﬁyqelme

@OU3MKO-XMMUYECKUE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KJIAcCOB (0COOEHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYpPhl BHYTPH KJIacca; TOMOJOTHUYECKHUH sl v 00mas popmyina; H30Mepus;
¢u3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! NOTYUYEHHUs):

— HIpeJeNbHbIe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOAIKaHbI). ['opeHue MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIEBOJOPOI0B, HAXOXKICHUE B
IIPUPO/IE€ U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (AJIKEHBbl, AJIKUHbI M alKaJueHbl) M apoMaTHYeCKue YrieBoJopoJbl. l'opeHue
alleTHJIEHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

— KHUCIIOpOJIcOepKalllie COeAMHEHUS (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, allbIETH bl
U KETOHBI, >KUpPbI, yrieBojsl). llpakTuyeckoe NpUMEHEHHE STWIECHIJHMKONS, TIHIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeruaa, ametaabIeruga, YKCYCHOW KHCIOTBL. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KHCJIOT. MoIoII1e CBOWCTBA MblIa

— a3oTcojepXkallie COeIWHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymsipHbie
COeIMHEHUS (CMHTETHYECKHEe M OMOJIOTMYECKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
ITonnMepu3zanus >THIIEHA KaK OCHOBHOE HAIIPaBJIICHHUE €r0 UCIIOJIb30BaHUS.

I'eHeTnyeckas CB3b MEXKYy KJIaCCaMU OPraHU4EeCKUX COCIMHEHUN

IIpakTHYeckue 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHAas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYeHUs): TpeebHble (aJKaHbl U IUKJIOAJIKAHbI),
HenpeaeabHbIe (AIKEeHbI, ATKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHl, albJETHAbl U  KETOHbl, AaMHUHbI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKIHH C
y4acTHEM OPraHUYECKUX BEUIECTB HA OCHOBAHUM UX COCTABA M CTPOCHUS

CocraBneHue cxeMm peakuuii (B TOM 4HCIE€ 1O MPEAJIOKEHHBIM LEMOYKaM IPEeBpPAILCHUH ),

OK 01
OK 02
OK 04
IIK...




XapaKTepU3YIOIUX XMMUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTHENBHBIX KJIACCOB, CIIOCOOBI
UX TOJYy4eHHUs U Ha3BaHHWE OPraHUYECKUX COEAUHEHUI MO TPUBHAIBHOW WIM MEXAYHApOIHON
CUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMA Ha CBOMCTBA OpraHUYECKHX
COEJIMHEHM OT/IEIbHBIX KJIACCOB

JlabGoparopHasi padora

JIaGoparopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyyenue sTuneHa U U3y4eHHe ero cBOMCTB. MoaennpoBaHue MOJIEKY)I U XUMAYECKHUX MPEBpaICHUN
Ha IIPUMEpE dTaHa, STUICHA, alleTUIIEHA U JIp.

Tema 4.3. OcHoOBHOE co/lep:KaHue OK 01
Unenrnukanus | Teopernueckoe odydenme OK 02
OpTaHIICCKUX buooprannueckue coenuneHusi. llpumenenue u Ouonoruyeckas poib YrieBoaoB. OkucieHue OK 04
BEIICCTB, X VIJIEBOJIOB — MCTOYHUK SHEPrHUHM JKUBBIX OpraHu3MoB. OOJacTH TNPUMEHEHHUS] aMHUHOKHCIIOT. 1IK...
SHAtCHUC 1 [IpeBpamenuss OenkoB muiud B opraHuzMe. buonormyeckue ¢QyHkuuu OenkoB. buonmormueckue
TpHMCHCHHC B ¢GyHKIMM xKpoB. Ponb opraHnyeckoil XMMUM B pellIeHUH Mpo0JIeM MUIEBO 0€301acHOCTH
ObITOBO 1 .| Porib oprannyeckoi XMMHH B pEHICHUU MPOOJIEM HSHEPreTUUECKOW Oe30MacHOCTH, B Pa3BUTHHU
HPOHM3BO/ICTBCHHON MEIUIIMHBI, CO3JAaHUH HOBBIX MAaT€pUAIOB, HOBBIX UCTOYHUKOB DHEPTUHU (aJIbTEPHATUBHBIE HCTOYHUKH
JICATCIBHOCTH sHeprun). OMNacHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OPTraHUYECKUX BEIIECTB OTEIbHBIX
Hegopeka KJIacCOB (YTJI€BOJOPOABI, CIHUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANbIETHABI U [Ip.),

CMBICII TTOKa3aTeJIsl MPEIEIbHO TOMYCTUMON KOHIICHTPAIIUH

JlaGopaTopHble 3aHATHUS

JIaboparopHas pabota: “UneHTHdUKAIMS OPTAHUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB”

Nnentudukanus opraHUIIeCKUX COSTMHEHUN OTAETbHBIX KJIAcCOB (Ha MpUMEpe albJeTHI0B, Kpaxmaa,

YKCYCHOM KHCIOTHI, O€IKOB W T.MI.) C HCIOJIb30BaHUEM UX (U3UKO-XMMHYECKHX CBOICTB U

XapakTEepPHBIX Ka4YeCTBEHHBIX peakmuil. JleHaTyparusi Oenka mpu HarpeBaHud. lIBeTHbIE peaknuu

0enkoB.BO3HUKHOBEHHE aHATUTHYECKOTO CHUTHANIA C TOYKH 3pPEHUS XUMHUYECKHX IIPOIECCOB TMpHU

MPOTEKAHWU Ka4€CTBEHHOM PEaKITNH, MTO3BOJISIFOIICH MACHTH(UIIMPOBATH IPEITIOKEHHBIC OPTaHUYECKHE

BEIIECTBA
Konrpoanuasn CTpyKTypa U CBOMCTBA OPTraHMYECKUX BEIIECTB
pa6ora 3
Pa3nean S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkuuid




CxopocTh OcHoOBHOE co/lep:KaHue OK 01
XUMUYECKHUX OK 02
peaxmuii. IIK...
XUMHUECKOe
paBHOBECHE
Teoperuueckoe o0yueHue
CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jM4YHbIX (DAaKTOPOB: MPUPOJIbl pPEarupyrolux BEIIECTB,
KOHIIGHTPALUd  pearupyrommx BEILIECTB, TeMmreparypsl U IUIOIAAM  PEAKIMOHHOMN
noBepXxHOCTHU. TeroBbIed ) (HeKTh XMMUYECKUX PEAKIHi. DK30-U SHIOTEPMUUECKUE, PEAKIIHH.
OOpatuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJ JeHCTBUEM pPa3IMYHBIX
(akTOpOB (KOHIEHTPAILMS PEarecHTOB WM MPOJYKTOB PEaKINH, TaBICHUE, TEMIIEpAaTypa) I CO3AaHuUs
ONTUMAJIbHBIX YCIOBUH NPOTEeKaHUs XuMudeckux rnpouecco. [Ipunnun Jle [llarense
IIpakTHYeckue 3aHATHSA OK 01
PenieHne TMPakTHKO-OPUEHTHPOBAHHBIX 3alaHMii Ha aHaiu3 (aKTOPOB, BIMSIONIMX HA W3MEHEHHUE OK 02
CKOPOCTH XMMMYECKON PEeaKIMH, B T.4. C MO3UIMHA 3KOJOIMUYECKH 1eJIeCO00pa3HOro MOBEIEHUS B ObITY IIK...
U TPYZIOBOM JIEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbsS U OKPYKAOILEH IPUPOIHOM Cpebl.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s
HaXOXKJCHHUS HalpaBJIEeHUs] CMEIIEHHs pPABHOBECHS XHMMHUYECKOH peakuuu M aHainu3 (HaKkTopoB,
BJIUSIIOIUX HA CMEIIEHNE XUMHUYECKOTr0 paBHOBECHS
Pazneu 6. PacrBopsnI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
HousTue o Teoperudeckoe odyueHune OK 02
pacTeopax PacTBopeHre Kak (M3UKO-XUMHUUECKHi mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTe. MaccoBasg n1ons pacTBOpeHHOro BemecTBa. (CMBICH MOKa3zarens MPeaenbHO IIK...

JOMYCTUMON KOHLIEHTPAIIMH U €Tr0 UCIOJIb30BAHUE B OILIEHKE IKOJIOTHYECKOI 0€301MacHOCTH.

[IpaBmiia sKoNOrMyYecKy LeaecooOpa3HOro MOBEAEHUS B OBITY U TPYJAOBOW AESTENBHOCTH B LEJSAX
COXpaHEHUs1 CBOETO 3[0POBbs U OKPYXKAIOLIEH IPUPOJHON CPEbl; ONACHOCTh BO3JECUCTBUS HA YKUBBIE
OpraHU3MbI OIIPE/IETICHHBIX BEIIECTB.

Perienue npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOW U
ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA




Tema 6.2.
HUccnenosanue
CBOMCTB PacTBOpPOB

OcHoBHOe coepkaHue

JlaGopaTopHble 3aHATUSA

JIabopatopHas pabora «IIpuroroBienne pacTBOpOB».

[IpuroTtoBneHue pacTBOpPOB 3alaHHOM (MaccoBol, %) KOHLIEHTpaH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U ONPE/ICIICHUE CPEIbl BOJAHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 01
OK 02
OK 04
IIK...

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Coep:KaHue MPHKJIATHOTO MOTYJIs)

Pa3zpen 7.

XumMus B ﬁbITy H I[pOI/I3BOIlCTBeHHOI71 JACATCJIBbHOCTHA Y€JI0BCKA

Xumus B ObITY U
IPOM3BO/ICTBEHHOMN
JESTEIbHOCTH
YeJI0BEKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Hosgelilmme 1ocTukeHuss XMMUYECKOH HAYKH U XMMHYECKON TeXHOJIOruu. Ponb xumun B obecnieueHnu
9KOJIOTMUYECKOM, SJHEPreTUYeCKON U MUIIeBONW 0€30I1aCHOCTH, pa3BUTUU MeauIMHbL. [IpaBuia noucka u
aHajuM3a XUMHYEeCKOW HH(pOpMAlMM M3 pPa3jIMYHbIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas
JuTepaTypa, CpelicTBa MaccoBor nHpopmanuu, ceth HTEepHET)

IIpakTHYecKkue 3aHATHA

ITonck u aHanu3 KeMCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C ydeToM OyayIiei
npodeccuoHalbHOM ~ EATEIbHOCTH [0  TeMaM:  BaKHEWIIME  CTPOMUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpAacKW, CTEKIO, KEepamMHKa, MaTepuanbl sl SJIEKTPOHUKH,
HaHOMATCpHaAJIbl, TCKCTUJIIBHBIC BOJIOKHA, HCTOYHHKHU OHCPrur, OPraHndcCKUC W MHUHCPAJIbHLBIC
ynoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra:lIpencraBienne pe3yabTaTOB penieHUs KeHCoB B (hopMe MUHHU-IO0KIIAa C TPe3eHTallueH

OK 01
OK 02
OK 04
OK 07
IIK...

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHMILIMHE (3a4eT)

Bcero

72




3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 0

Jist peanmuzanuy POTpaMMBbl TUCHUTUIMHBI «XUMUS» WMEETCS y4eOHBIH KaOWHET XUMUHU H
OuosIoTNH, a TaK K€ XUMHUUYECKas 1TabopaTopHsl.

OobopynoBanue y4eOHOro KabuHeTa:
— crenn «llepuonuyeckas cucreMa XuMHuecKux 3nemMeHToB JI.M. MenneneeBay;
- cteH «PacTBOpUMOCTh THAPOOKCHJIOB U COJICH B BOJEY;
- cTeH[ «DJIEKTOPOXUMUYECKUH psAll HAPSHXKEHUN METaIoBY;
- MOJIETT MOJIEKYJI OPTraHUYECKUX COCTUHEHHIA.

TexHnuyeckue cpecTBa 00yUeHHUsI:
- MYJIbTUMEIUNHBIN IIPOEKTOD;
- HOYTOYK;
- DKpaH;
- ayJIMOBU3YalIbHbIE CPEAICTBA — CXEMbl U PUCYHKH K JICKIIMAM B BUJE CIAMIOB M IIEKTPOHHBIX
MpE3CHTAIINI;

OobopynoBanue adoparopum U pado4ux MecT Ja00OpaTOPUH:
- nabopaTopHas 1nocyza;
- TabopaTopHoe 000PYyI0BAHNUE;
- PEaKTHUBHI,
- CIIUPTOBKH;
- KOJJIEKIIH 00pa3IioB HeTH U MPOJYKTOB €€ epepadoTKH;
- METOJUYECKHE MTOCOOUS 110 MTPOBEACHUIO J1a00OpaTOPHBIX PadoT.

3.2. UupopmannoHHoe o0ecniedeHre peajn3anuu NporpaMmbl
IlepeyeHb y4eOHbIX H3TAHUH
OcHOBHBIC HCTOYHHKH:

1. Taopuensa O.C. Xumus: yueb.nus cryn. cpen. npod. yded. 3aBemenuit / O.C.
["abpuensn, N.I'. OctpoymoB. — M., 2023, pekomennoBad MO P®.

2. Tabpuensa O.C. Xumus B TecTax, 3ajadax, yIpaxHCHHUSIX: ydeO.lmocoOue i CTY..
cpen. mpod. yuebnnix 3aBemenuir / O.C. T'abpuwensu, ['.I'. JIsicoBa — M., 2023,
pexomenioBan MO PO.

3. Tabpuensa O.C. IlpakTukyMm mo oOmied, HEOPraHMYeCKOM M OpPraHMYecKOW XUMHHM:
yae0.rmocobue s ctyn. cpen. npod. yued. 3aseaenuit / ['abpuensa O.C., OctpoymoB
N.T"., Hopodeera HM. — M., 2023, pexomenaoBan MO PO

4. Tabpuensn O.C. Xumus ans npenojasarens: yueOHo-Meronunyeckoe nocoodue / O.C.
I"a6puensu, ['.I". JIpicoBa — M., 2023, pekomengoBan MO PO

JlonoJHUTeIbHbIE HCTOYHHKH:

1. Tabpuensn O.C. HactonbHas kuura yuurens xumun: 10 kmace / O.C. I'abpuensn, N.I.
OctpoymoB — M., 2019.

2. T'abpuensu O.C. HacronpHas kuura yuurens xumuu: 11 knace: B 2 4. / O.C. I'abpuensH,
I'.T'. JIeicora, A.I'. BBeaenckas — M., 2020.

3. Taopuensn O.C. Xumumsa. 10 kmacc. bazoBblii ypoBeHb: yuel.nnsoOuieoOpa3oBart.
yupexaenui. — M., 2019.

4. Taopuensn O.C. Xumwmsa. 11 xmacc. bazoBblii ypoBeHb: yue0.nnsoOuieoOpa3oBart.
yupexaenui. — M., 2019.

Jiis1 npenogaBareJis:



®enepanbHblil 3ak0H 0T 29.11.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepanum.

[Tpuka3z Munucrepcta odpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUU

(denepaabHOro ToCy1apCTBEHHOT0 00Pa30BaTEIBHOTO CTAaHIapPTa CPEIHETO (IIOJIHOTO)
o01rero oOpa3oBaHUsY.

[Tpuka3z Munucrepcta odpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHeHui B [Ipuka3z MunucrepcTBa oopazoBanus U Hayku PO ot 17.05.2012 Ne 413
«O06 yTBepxIeHUH (peaepantbHOro rocy1apCTBEHHOI0 00pa3oBaTeIbHOIO CTaHAaPTa
CpemHero (IMOJIHOT0) 00IIero 00pa30BaHUsI.

[Mucemo JlenaprameHnTa rocy1apcTBEHHON MOJIUTHUKH B cepe MOATOTOBKU pabounx
KaJIpOB U

JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pekomenaanuu no opraHu3aiiu
MOJTyYEHUs CPeTHEro 00111ero 00pa3oBaHus B Ipeieax OCBOSHUSI 00pa30BaTeIbHBIX
IpoTrpaMM CpeAHEro NpodecCHOHATBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00OIIETo
o0pa3oBaHus ¢ yueToM TpeboBaHul (efepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJAPTOB U MOJIy4aeMOH MPO(PECCHN WIN CTIEHUAITBHOCTH CPEIHETO
npodeccuoHaNTbHOTO 00pa30BaAHUY.

HNuTepHeT-pecypcsl

1.

10.

11.

http://www.krugosvet.ru/taxonomy/term/51- Duuukioneaus “Kpyrocser”: XuMus.
HayuHo-nonynsipable myOnukanuu

http://www.n-t.org/ri/ps [lonymnspHas 6ubIuoTeKa XUMUYECKUX AJIeMEHTOB . MicTopus
OTKPBITHS, PU3NUECKHE CBONCTBA 3JIEMEHTOB

http://www.seu.ru/cci/lib/books/calendar/ Hu nus 6e3 xumuu: KajaeHAapb-CIPaBOYHUK 110
XUMHYECKOH 0€301acHOCTH .

http://www.chemistry.bsu.by/abc/ A30yka Be6-moucka ans xumukos . [TyreBoautens mo
MOKMCKY XMMHUYECKON MH(POPMAIIMN B HHTEPHETE I HAUYHMHAIOIINX.
http://www.informika.ru/text/database/chemy/START.htm| OOyu4aroriasi SHIUKIOTIC NS
xumus TeopeTmdeckue OCHOBBI OOIIEH, HEOPraHUYECKON U OPraHu4eCKON XUMUH,
TECTBI, CIIPABOYHBIE MATEPUAIIBI.

http://www.anriintern.com/chemistry/intro.shtml 2eKTpoHHBIN y4eOHUK 10 O01IeH 1
HEOPraHMYECKON XMMUU: TEOPETUUECKNE OCHOBBI, OOJIBIIOE KOJIMYECTBO 33]1a4 C
pELICHUAMH, CIIPABOYHbIE MAaTEPUAIIbI, TIOMAIIHUE 3aJaHUs,PEKOMEHIAllMU K DK3aMEHaM.
http://alhimik.ru/index.htm - Caiit, mobenuTens KOHKypca 00pa3oBaTEIbHBIX PECYPCOB B
Pynere, mpoenennoro ®ougom Copoca: 0 XUMHUUECKHUX BEIIECTBAX U SBJICHUSIX
UHTEPECHO, COACPIKATEIBHO, TOCTYITHO, MIOJIE3HO VIS IIUPOKOIrO Kpyra YuTaTeseu, ot
CaMbIX MAJIEHBKUX JI0 CTYJEHTOB U yUUTEIEH.
http://www.college.ru/chemistry/course/design/index.htm YdueOHOe mocobue 1Mo XUMHUH,
coziepxaiiee 6a30BbIil U JONOJHUTEIBHBIN MaTepuall, MJUTIOCTPALIMH, CIIPABOYHBIE
TabJIMLbI, pa300p pelIeHni TUIIOBBIX 3a/1a4, 3a/1aHUs Ul CAMOCTOSITEIbHON paOOTHI.
http://www.chemistry.ru MHTepakTHUBHBII Kypc XMMHUH, BKIIOYAIOIINN YIEOHUK,
00JIbIII0€ KOJIMYECTBO MOJIENIEH M IEMOHCTpAIHiA, CIIPaBOYHbIE MaTEPUAIIbI,
TECTUPOBaHUE, 0OPATHYIO CBSI3b C YUCHUKAMHU.

http://www.chem.msu.su/rus/ Poccuiickue HayuHble 1 00pa30BaTeIbHbBIE MYOINKALIUH.
OnexTpoHHble Katanoru oudnuorek MI'Y, PAH, 'ocynapcTBeHHOM myOarMuHONM HAyYHO-
TEXHUYECKON OnOImoTekn. MynbTuMenna-myOIMKaIug.

http://school-collection.edu.ru EquHast komueKius mugpoBbIx 00pa3oBaTeNbHBIX
pecypcoB.




4, KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

KOHTpOJIB U OLCHKa pE3yJIbTaTOB 06yquI/151 OCYHICCTBIIAACTCA IPECIIOAaBaTCJiICcM B

Imponecce NpoBCACHUA IIPAKTUHUCCKHUX 3aHATHH U na60paToprlx pa60T, TECTUPOBaHUA, a TAKKE

BBITIOJTHEHUS
Pe3ynbTaThl

00yJarOIMMUCS
OOy4YEeHHS OIPENEINSIOT,

HHAWUBUAYAJIbHBIX
qTo 06yqa}onmec;{ JOJI2KHBI

3aJIaHNM,

JAEMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUCHUA TUCHUILIIMHBI.

ITPOCKTOB,

HUCCIIEJOBAHUH.

3HaTb, IIOHHUMATh H

s hopMupoBaHHUsi, KOHTPOJIS U OIEHKU PE3YyJIbTATOB OCBOCHUS YYCOHOUW MUCIUILINHBI

UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, TPECTABIIAIONIAs COO0N KOMILIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yiabTaTaMu OOydeHUS W C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsble pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Tunbl OlleHOYHBIX

XUMHUYECKHX JJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBSI3U

(hOpMyIIBI COSMHCHHIA B
COOTBETCTBHUH CO
CTEINCHBIO OKUCIICHHS
XHUMHYECKUX 3JICMEHTOB,
WCXO/IS U3 BAJICHTHOCTH U
AJIEKTPOOTPHIIATEIIEHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabraT 00yueHust .
MeponpUuATHI
| | OcHoBHOE coiep:kaHue
1 DopmyIMpOBaTh
Pa3nea 1. OcHoBbI PMYJIHP
0a30Bble NOHATHA U
CTPOeHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB

XHMUYECKHX DJIEMCHTOB U
IIPUPOJA XUMUYECKOMN
CBSI3H».

2. 3amauyy Ha COCTaBJICHHE
XUMHYECKHUX HOopMYIT
JIBYXaTOMHBIX COE€UHEHUN
(oxcumoB, cynbhUIO0B,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIb30BAHNE XUMUUECKOMN
CHMBOJIHKH U Ha3BaHUM
COE€TUHEHUH I10
HOMEHKJIaType
MEXAYHAPOJAHOTO COK03a
TEOPETUYECKOU U
MIPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS XHUMUYECKHX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCTUHEHUN OTAEIBLHBIX
KJIaCCOB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunbl OeHOYHBIX
MeponpUusTHIA

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[.1.
Meunpeneena

XapakTepu3oBaTh
XUMHYECKHE JIEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTammueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHX IJICMEHTOB B
COOTBETCTBUE C MX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEpUONYECKON CUCTEME
XHMHYECKHX IJICMEHTOB
J.W. MenneneeBay.

2. ITpakTuyeckue 3aaHus
Ha YCTaHOBJICHUE CBSI3U
MEXAy CTPOCHHEM aTOMOB
XHMUYECKHX DJIEMCHTOB U
MEePUOIUIECKIM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M
UX COEOUHEHUN B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuonuueckoi cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aInIo
XHUMUYECKHUX JIEMCHTOB:
«Merammyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOJAUYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB
J.1. MenneneeBay

Paznea 2. Xumunueckue
peakuuun

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoabsHnas padora
«CTpoeHue BemecTsa u
XMMHYeCKHe PeaKkium»

2.1

OK 01

TUume XUMHYECKUX

CocTaBnsTh pcaknuun

1. 3amaun Ha cocTaBICHUE




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

OK 04

peakuuii

COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIC
peakuuu

YPaBHEHUH PEAKLIUN:

— COCMHEHHUS], 3aMEeILeHUS,
pasznoxkeHusi, 0OMeHa,

— OKHCIIUTENbHO-
BOCCTaHOBUTEJIbHBIX
peaKuuii C HCIIOJIb30BAHUEM
METO/1a 3JIEKTPOHHOI'O
Oananca.

2. 3agaun Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYACTBYIOIIUX B PEAKIIHH
BEMIECTB; PACUETHI

Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IIPOYKTOB
peaKIuu, €CIIu OJJHO U3
BEIIECTB UMEET IPUMECH

2.2

DIEeKTPOIMTHYSCKAS
NUCCOLMANNS 1 UOHHBII
o0MeH

CocTaBiaTh YpaBHCHUA
XUMHUYCCKUX PCAKIINU
HOHHOI'0 0OMeHa ¢
ydqaCTueM
HCOPraHNYCCKUX BCIUICCTB

1. 3amanus Ha coOCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakiuii ¢ yuacTuem
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHECHHUSI
KHCJIOTHOCTH CPEIbI

2. JIaboparopnas padota
"THIIB XUMHYECKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue
CBOIICTBA
HEOPraHU4eCKHuX
BeIeCTB

KonTtpoabHnas padora
«CBoiicTBa
HEOPraHUuYeCcKuX
BeleCTB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunbl OeHOYHBIX
MeponpUusTHIA

3.1

OK 01
I1IK 2.2

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccudunuposarsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(bopMyIIBI HCXOIS U3
Ha3BaHUS BEIECTBA O
MEXKIYHAPOIHOM WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOM J10JIH (MaccChl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYIIEe
(cmecn).

3. [IpakTrueckue 3aaanus
10 KJIacCU(UKAIHH,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha olpesieNieHue
XUMHUYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCHMOCTH
BHJIa XUMUYECKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
peLIeTKH

3.2

OK 01
OK 02
IIK 2.2
IIK 2.8

DuU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIESCTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUSI aTOMOB H
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUTNYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOWUCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peakuil ¢ yyacTueM
MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

OCHOBaHUU M aM()OTEPHBIX
THJPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePU3YIOIINX HX
CBOMCTBa M CIIOCOOBI
HOJY4EHHUSL.

3. IlpakTuko-
OpPHEHTUPOBAHHbIC
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBA U MOJy4YCHHUE
HEOPraHUYECKHUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanuys
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOpPraHWYECKUX BEIECTB

1. IlpakTuko-
OPHUECHTHPOBAHHBIC 3aaHUS
II0 COCTaBJICHUIO
XUMUYECKUX PEAKIUi C
y4acTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOJIb3YEMbIX
JUTSL UX UICHTU(UKAIINH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BELIECTB’

Pa3nea 4. Ctpoenue u
CBOIICTBA
OpPraHu4ecKux
BeIeCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01
IIK 2.2

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3amanus Ha cocTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COCIUHCHHI I10
TPUBHAJIBHON WIH
MEXKIYHAPOIHON
CHUCTEMaTHUECKOH
HOMEHKJIaType.

2. 3ajgaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeEeIeHNE
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
HUCXOJS U3 DIIEMEHTHOI'O
cocrasa (B %)




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

4.2

OK 01
OK 02
OK 04
I1K2.2

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XAMUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3agaHus Ha COCTaBICHUE
yYpaBHEHUN XUMHYECKUX
peakuuii ¢ yyactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3anaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuit,
WJLTIOCTPUPYIOIIHNX
XUMHYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
NPOTEKaHUS JaHHbBIX
pPEaKLHl U TEHETUYECKOM
CBSI3U OPTraHUYECKUX
BEII[ECTB Pa3HBIX KJIACCOB.
3. PacuerHsble 3aa4u MO
YPaBHEHUSAM PEaKIuil C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpateHus
OpPTraHUYECKUX BEIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK 2.2
IIK 2.8

WNnentuduxarnus
OpraHUYECKUX BEIECTB,
HUX 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosath
KAa4CCTBCHHBIC peaKIII/II/I
OpraHUYeCKux
COEIUHEHHH OTIEIBLHBIX
KJIaCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJICHUIO
XUMHYECKHUX PEaKIUii ¢
y4acTHUEM OPTaHUYECKUX
BEILECTB, B T.4.
UCTIONB3YEMBIX JIJIS KX
UICHTU(DUKAIMY B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUHN
OTJIENIbHBIX KJIacCOB”

Pazpnen S.
Knnernueckue n
TePpMOAUHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUS

XapakrTepu3zoBathb
BJIMSIHME PA3JTHYHBIX
(paxkTopos Ha
paBHOBeCHE U CKOPOCTh
XUMHMYECKHX PeaKIui




THunbl OeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHi
XHUMHUYECKHX pPeaKkuuid
5 |OKO01 CkopocTh XMMHUYECKUX | XapakTepu3oBaTh [IpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BJIMSHUE KOHLEHTPAUUU |OPUEHTUPOBAHHBIC
I[IK 2.2  |paBHOBecue pearupymoIux BEIIECTB U |TEOPETUUECKHE 3a/laHus Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHUYECKUX PEaKuit BIIMSIOUINX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSTHUE U3MEHEHHUS peakuuu. [IpakTuko-
KOHIIEHTPALIUU BEIIECTB, |OPUEHTHUPOBAHHBIC 3aJaHUS
peaKkuuu Cpeasl U Ha MPUMEHEHUE MPUHITUIA
TEeMIIEpaTypbl HA Jle-lllarense mist
CMEILIEHNE XUMUYECKOTO |HAXO0KJIEHUS HalpaBICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHS
XMMHYECKON PEaKIuu 1
aHaJIn3 (paKToOpoB,
BJIMSIIOUINX HA CMEILEHUE
XUMHUYECKOTO PaBHOBECHS
6 HUccaenoBarh
Paszes 6. PacTopbi HCTUHHBIEPACTBOPHI €
3aJaHHbIMH
XapaKTepUCTHKAMM
6.1 |OK 01 ITonsatue o pactBopax  |Pasznuyars UCTMHHBIE 1. 3amaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE PACTBOPOB.
[1IK 2.2 2. [IpakTuko-
IK 2.8 OPUEHTHUPOBAHHBIC
pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIONIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
JEATEIIBHOCTH YEJIOBEKA
6.2 |[OK 01 Uccnenosanue cBoiictB |HccnenoBatsh Gpu3nko- JlaboparopHas pabota
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
[IK 2.2 HUCTHUHHBIX pacTBOPOB pacTBopoB”
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHNe MPUKJIATHOTO
MOIYJIs1)
7 Pa3zpen 7. OuenuBarhb nocjaeaAcTBHs | 3amuTa Keica (¢ y4eToM

Xumus B ObITY B
NPOU3BOACTBCHHOU

OBITOBOI U
NPOU3BOACTBECHHOM

Oyayiuei
npogeccuoHaIbLHOU




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MeponpUsITH
JAeATEIbHOCTH JAesITeJIbHOCTH YeJIOBeKa (/1eATeJIbHOCTH)
YyeJI0BeKa C MO3MIUH
3KO0JOTHYECKOH
0e30macHOCTH
OK 01 Xumus B OBITY H OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 MPOU3BOJCTBEHHOMN OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa |(ITPOU3BOJICTBEHHOM JESATETLHOCTH)
OK 07 JIeITEIILHOCTHU YelIoBeKa ¢ | Bo3MOKHEBIE TEMEI KEHCOB:
K 2.2 nmo3unuii sxonorudeckoin | 1. Ilorennenne ximmara u
IIK 2.8 0e30IMacHOCTH BBICBOOOK/ICHHE Ta30BbIX

THJIPATOB CO JTHA OKEaHa.

2. bynymue marepuansl Uist
aBWa-, MallIMHO- U
IpUOOPOCTPOCHHUSI.

3. HoBble MaTepualibl 1ist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PACTUTCIIBHBIX IIPCIIapaToB




AOKYMEHT NOANUCAH
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