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OBIIASI XAPAKTEPUCTHUKA IIPUMEPHON PABOYEN IMPOI'PAMMBI
OBIIEOBPA3OBATEJLHON JUCHUILIAHBI «XUMMUS»

1.1. MecTo IMCUMILIMHBI B CTPYKTYPE OCHOBHOM NpodeccHoHATbHON 00pa3oBaTeIbHOM
NPOrpaMMblI

Ob1eoOpa3oBaTenbHas yuyeOHasi TUCIUIUIMHA «XUMUS» U3ydaeTcsl Ha 0a30BOM YpPOBHE B
0011e00pa30BaTEIbHOM IUKJIE Y4€OHOTO IJIaHa OCHOBHOM MpohecCHOHaTbHOM
obpazoBarenbHO Tporpammsel B cooTBeTcTBHM ¢ PI'OC mo npodeccuu cpemnero
npo(hecCHOHATBLHOTO 00pa30BaHUs

23.01.17 «MacTep 110 pEMOHTY U 00CIYKUBAHUIO aBTOMOOMIIEN»

VueOHast mucuuIuinHa XuMust odecriednBaeT GOpMUPOBaHUE OOIIMX KOMIICTCHIINI B
cootBercTBUH ¢ PI'OC npodeccun cpenHero npodheccuoHaIbHOro 00pa3oBaHus

23.01.17 «MacTep 110 pEMOHTY U 00CIYKUBAHUIO aBTOMOOMIIEH

Oco0oe 3HaueHNe AUCHUIIIMHA UMEeT IpU GOPMUPOBAHUH U PA3BUTUH CIEAYIOLIUX
KOMIIETEHIINN:

Kon HauMeHoBanue 00X KOMIETEHIHNIA

OK I. BriOupars crioco0s! perienus 3aaa4 npodecCHoHaIbHON AeSITeTbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 2. Hcnons30BaTh COBPEMEHHBIE CPEACTBA [TOMCKA, aHAINU3Aa U UHTEPIIPETALIUI
nHbopManuy, ¥ THPOPMALMOHHBIE TEXHOJIOTUH JUTS BBITIOJHEHUS 3a/1a4
poecCHOHATILHOMN 1A TeNIbHOCTH;

OK 3. [1naHupoBaTh U PeaNn30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, NPEANPHHUMATEIECKYIO JEITEIBHOCTh B TPO(ECCHOHATLHOU cdepe,
UCIIOJIb30BATh 3HAHUS MO0 (PMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX

CUTYAaIHsX;

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

OK' 5. OcCyIecTBIATh YCTHYIO U TUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCY/IapCTBEHHOM $I3bIKE
Poccuiickoit @eneparuu ¢ yaueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa;

OK 6. [TposBAATH rpakJaHCKO-NATPHOTHUECKYIO MO3UIHIO, IEMOHCTPHUPOBATh OCO3HAHHOE

MMOBEACHNE HA OCHOBC TPpaAULIMOHHBIX 06meqen01aeqecxnx HGHHOCTGﬁ, MNPUMCHATH
CTAHAAPThI AHTUKOPPYIIITUOHHOI'O ITOBCACHU A,

OK 7. ConelicTBOBaTh COXPaHEHUIO OKPYXKAIOIEH Cpe/ibl, pecypcocOepexeHnto, IPUMEHSTh
3HaHUA 00 U3MEHEHUHU KJIMMaTa, MPUHIIUIIBI OepeKIMBOrO MPOU3BOJICTBA,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaLIUsX;

OK 8. Hcnonb30Bathk cpeacTBa GU3NUECKOM KYIbTYpHI U1 COXPAaHEHUS U YKPETIJICHUS
3JI0pOBbS B IIpolLiecce MPOPECCUOHANBHON AESITEbHOCTU U MOJACPKAHUS
HE00X0AUMOT0 YpOBHS (PU3UUYECKON MOATOTOBIEHHOCTH;

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




1.2. llesin 1 nJIaHMpYyeMble pe3yJabTaThl OCBOCHH S JUCIUIIIMHBI
1.2.1. lleau 1 3aga4u AMCHUILIMHBI

®opmMupoBaHuE y CTYACHTOB IIPEACTABICHHS O XMMUYECKON COCTABIAIOIIEH €CTECTBEHHO-
HAy4YyHOW KapTHUHBI MHpa KaK OCHOBBI IIPUHSATHS PEIICHUN B KU3HEHHBIX U IIPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUA B IPUPOJHOM Cpee.

3agauu AMCHMILINHBI:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IMPOLECCOB U
ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4YHOWM KapTUHBI MHUpPA, B3aUMOCBSI3U U
B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIbl HEOPIaHWYECKUX U OPraHMYECKUX BELIECTB,
YPaBHEHMsSI XMMHUYECKMX peakUui, OOBSICHATh MX CMBICI, HHTEPIPETHPOBATH PE3YJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XMMHUYECKHX SKCHEPUMEHTAIbHBIX
UCCIECOBAaHUH C COOJIOAEHHEM TIpaBMI 0€30IacHOrO OOpalieHus ¢ BEUeCTBAMH MU
1a00paTOPHBIM 000PYIOBaHHUEM;

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

5) cdopmupoBaTh YMEHHS NPOTHO3MPOBATH IIOCIEACTBUS CBOCH JAEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMupoBaTh IOHUMAaHHE 3HAUYUMOCTH JOCTMDKEHUIH XMMHUYECKOH HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



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

Koa n HJ'[aHI/IpyeM])Ie pe3yabTaTbl OCBOCHUA THCIHUIIJIHHBI
HAaUMCHOBAaHHE
GopMupYeMBbIX | Ogipe (IHUHOCTHBIE, METANIPEAMETHDIE HCHUILJIMHAPHBIE (MMPeIMeTHbIe
< ’
KOMIICTCHI MU
OK 01. B yvactu TPYAOBOI'O0 BOCIIUTAHUA: - BIQJETh CUCTEMOM XUMHUUYECKUX 3H3.HI/II‘/‘I, KOTOpas BKIIKOYacCT:
BbIﬁI/IpaTI) OCHOBOIIOJararomue rmoHsATusA (XI/IMH‘ICCKI/Iﬁ 9JICMCHT, aTOM, 3JICKTPOHHAA
- TOTOBHOCTB K TPpyay, OCO3HAHNE HCHHOCTH
CIIOCOOBI 000J10uKa aroma, s-, p-, d-BHeKTpOHHBIe 0p6I/ITaJ'II/I aToOMOB, HOH,
MacTEpCTBa, pr,[[OJHO6I/IC;
peliCHuAd 3aga4 MOJICKYJIa, BAJICHTHOCTD, DJICKTPOOTPULATCIIBHOCTD, CTCIICHD OKUCIICHUA,
HpO(beCCI/IOHaHBH - TOTOBHOCTB K aKTUBHOU JEATEIbHOCTH XUMHUYCCKas CBA3b, MOJIb, MOJISIpHAA Macca, MOHHpHLIﬁ O6T>eM,
O IEATENPHOCTH | TeXHOJOMMYECKOM U COLUATBHOMN YIJIEPOAHBIN CKeNeT, (yHKIMOHAIbHAS TPYIINa, PaAUKall, H30MEPHS,
INPUMCHUTCIIBHO HAIIPABJIEHHOCTH, CIIOCOOHOCTE WHULMUPOBATH, HN30MCPHI, TOMOJIOTHUYECKU I psaA, TOMOJIOTH, YTJIICBOAOPOAbI, KUCIOPOA- U
K pa3jIn4HbIM [UIAHUPOBATH U CAMOCTOSTENILHO BBIIIOJHATH a30TCcoACpKaUeC COCANHCHUS, OMOJIOTHYECKH aKTUBHBIE BCIICCTBA
KOHTCKCTaM (er'IeBOI[LI, JKHUPBI, 6eJ'IKI/I), MOHOMED, IMMOJIUMEP, CTPYKTYPHOE 3BC€HO,

TaKYyHO OCATCIIbHOCTD,

- UHTEpEC K pa3Nu4HbIM cepam
poQeCCHOHAIBHON JEATEIHHOCTH,

OBnajieHne yHUBEpCaIbHBIMU YUE€OHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOATEIBHO (HOPMYIUPOBATH U
aKTyaJIM3MpoBaTh NpodIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIIECTBEHHBIN MPU3HAK WA
OCHOBAHUA IJIs1 CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- ONPEAEINSTh LEeJIU JeATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,

- BBIABJISITh 3aKOHOMCPHOCTU U IMMPOTUBOPECUNA B

BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS], KPUCTAIUINYECKAS PEIIETKA, THITBI
XUMUYECKUX PeaKUuuid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, K30-1
SHJOTEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOP, AJIEKTPOIIUTHI,
HEDJIEKTPOJIUTBI, IJIEKTPOIUTUYECKAS JUCCOLUALUSA, OKUCIIUTEND,
BOCCTaHOBUTEIIb, CKOPOCTh XMMUYECKON PEAKIIUH, XUMUYECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOPUS XMMHUECKOTO CTPOCHHUS
oprannyeckux Bemects A.M. byTiiepoBa, TeOpus 3IEKTPOJIUTHYECKON
auccounanuu, nepuoguyeckuit 3akon .M. Menneneesa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMHH,
(hakToNOrMUeCKre CBEACHHS O CBOMCTBAX, COCTaBe, MOTYYCHUH U
0€301acHOM MCTOJIb30BaHUN BAKHEHUIITUX HEOPTAHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
JeJIOBCKA;

- YMCTh BBIABJIATH XapPAKTCPHBIC IPU3HAKU U B3AUMOCBA3b N3YUCHHBIX
HOHHTHfI, MPUMEHATE COOTBECTCTBYIOIUC IMMOHATUA IIPHU ONMMCAHUN
CTPOCHUSA U CBOMCTB HCOPraHNYCCKUX U OPTaHUYCCKUX BCIICCTB U UX

npeBpameHI/Iﬁ; BBISIBJIATH B3aMOCBSI3b XMMHUYCCKUX 3HAHUM C IIOHATHSIMHA




paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATb COOTBETCTBUEC PC3YJIbTATOB LCJIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBAaTh KPCATHUBHOC MBIIIJICHUE IIPU
PCIICHNH )KU3HCHHBIX HpO6JI€M

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BJIaJIETh HaBBIKAMU y4eOHO-
HCCIIEN0BATENHCKON U MPOCKTHOM
JIeATEIIbHOCTH, HaBbIKAMU Pa3peIICHUS
npo0Jem;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3H U
aKTyaJIU3UpOBaTh 3a/1a4y, BbIIBUIaTh TUIIOTE3Y
€€ PELICHHUs], HAXOAUTh APIYMEHTHI JJIs
JI0OKa3aTeNIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh
rapameTpsl U KpUTEPUH PEILCHNS;

- AHAJIM3UPOBATH MOJTYUCHHBIC B XOJC PCIICHUA
3ala4ui pe3yJIbTAaThbl, KPUTUYCCKHU OLCHHUBATDH UX
JOCTOBCPHOCTD, MIPOTHO3UPOBATH H3BMCHCHHUEC B

HOBBIX YCJIOBUSIX,

- YMCTb NNIEPCHOCUTH 3HAHHMS B ITIO3HABATCIILHYIO

" MPaKTUYCCKYIO o0actu KU3HCACATCIIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUT'aTb HOBBIC UJICH, ITPEAJIaraTb
OPUTMHAJIbHBIC TOAXOAbI U PCHICHU A,

- CIIOCOOHOCTE MX MCITOJIE30BaHUS B

" OpCACTABJICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MMPCAMCETOB,

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUI
MEXKIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIAJIHON XUMUHU U
TPUBUAJIbHBIC HA3BAHUS BAXKHEHIINX BEILIECTB (3TUJICH, AllCTUIICH,
mmnepuH, GeHos, GopMaabIAeTul, YKCyCHas KUCI0Ta, TIMINH, YTrapHbIH
ras, yrJICKHUCIIbIM ra3, aMMHUaK, TallleHasl U3BECTh, HETAIlICHAs! U3BECTb,
MUTHEBAs COJA U IPYTHX), COCTABIATH (POPMYJIIbI HEOPTrAaHUUYECKUX U
OpPraHUYECKUX BEUIECTB, YPABHCHUS XUMHYECKUX PEAKINI, OOBSICHATH UX
CMBICJT; TIOATBEPIKIATh XapaKTEPHbIE XMMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSAIMU YPaBHEHUI
XUMHYECKUX PEAKIIU;

- YMETh yCTAaHABJIMBATh MPUHAJIC)KHOCTh U3yUYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BELIECTB K OMPEAEIICHHBIM KJIacCcaM U Ipynnam
COEAMHEHHH, XapaKTEPU30BaTh UX COCTAB U BaXKHEUIIINE CBOMCTBA;
OTIpEICTSATh BUbI XUMHUECKUX CBsI3eH (KOBaJIeHTHAs!, HOHHAS,
MeTaJUTH4ecKasi, BOJOPO/IHAS ), TUITBI KPUCTAINTUYECKUX PEIIETOK
BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

- c¢(hopMHUPOBATh MPEICTABICHUS: O XUMHUUECKON COCTaBIIAIONICH
€CTECTBEHHOHAyYHOUW KapTUHBI MUpa, POJIU XMMUU B TIO3HAHUHU SIBJICHUN
IPUPOJBI, B POPMUPOBAHUM MBILUIEHUS U KYJIBTYPbl JUYHOCTH, €€
(YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM /7Sl peleHUs]
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKH 0OOCHOBAHHOT'O OTHOILICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CpeJie;

- YMETh IPOBOJUTH PacyeThbl 10 XUMHUECKUM (popMyiaM U ypaBHEHUSIM
XUMHNYECKUX peaKHI/Iﬁ C UCITIOJIb30BAHUEM CbI/ISI/I'-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl,
o0Bbema (HopMasbHbIE YCIIOBHS) Fa30B, KOJMYECTBA BEIECTBA,
UCIOJIb30BATh CUCTEMHBIE XUMHUUECKUE 3HAHUS JJISl IPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CHTYaIHsIX, CBA3aHHBIX C BEIIECTBAMH U HX
NPUMCHCHUCM




IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeJICTBA ITOUCKA,
aHanusa u
HWHTEPIIPETAIIAH
nHpopManuu u
MH(OPMAIIMOHHBI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUST
3aaq
npodeccnoHaTbH
OM IEeATENBHOCTH

B obGnactu OCHHOCTHU HAYYHOI'O ITO3HAHUWA:

- ¢(hOpMUPOBAHHOCTb MUPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH,
OCHOBAaHHOT'0 Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B
HOJIUKYJIBTYPHOM MUPE;

- COBEPLICHCTBOBAHHE SI3IKOBOU H
YUTATEIbCKON KYJbTYPBI KaK CpCACTBa
B3aUMO/ICHCTBHUS MEXKTy JIFOJIbMH Y ITO3HAHUS
MHpa;

- OCO3HAaHHUEC ICHHOCTH HayIIHOfI JCATCIIBHOCTH,
TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD
WHAUBUYAJIIbHO U B I'PYIIIIC,

OBnajieHre yHUBEPCATbHBIMA YYCOHBIMU
[I03HABATEJIbHBIMU JEHCTBUSAMU:

B) paboTta ¢ uHpopmarmeii:

- BIIaJIETh HaBBIKAMH TMOJTy4eHHs HH(OPMAIIH
U3 HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CHCTEMATH3aLUIO
U MHTEpIpeTalnio HHHOPMaLUU Pa3InYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO3[1aBaTh TEKCTHI B Pa3IMUHBIX hopMaTax ¢
y4eTOM Ha3HaueHHs WH(POPMALIUU U LIETEeBOI
ayIUTOPHH, BEIOUpasi ONTUMATBHYIO GOpMY

- YMETh IUIAHUPOBATh U BBITOIHATh XUMUUECKHH SKCIIEPUMEHT
(npeBpallieHUs1 OpraHMYECKUX BEIIECTB IIPU HaIrPEBAHUU, IIOJTyUEHHE
STUJICHA U U3y4EHUE €0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMM Ha aJIbJIETUIbl,
KpaxmaJl, yKCyCHYIO KUCJIOTY; J€HaTypalus OeJIKOB IIPY HarPEBaHUH,
LIBETHBIE pEaKIK OEJIKOB; MPOBOJAUTH PEAKLIUU HOHHOTO OOMEHa,
OIIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLUU Ha
cynbdar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI; pelaTh
JKCIIEpUMEHTAJIbHBIE 3a1auu 110 TeMaM "Meramnsl" u "Hemetannsl") B
COOTBETCTBUHM C IPABUIIAMHU TEXHUKH 0€30M1aCHOCTH NP 0OpallieHUH ¢
BELIECTBAMH U JaOOPATOPHBIM 000PYyI0BaHUEM; NIPEACTABIATh
pe3yabTaThl XUMUYECKOIO 3KCIIEPUMEHTA B (hopMe 3amnucy ypaBHEHUH
COOTBETCTBYIOIINX Peakuuii u (OpMyTHpPOBATH BEIBOJIBI HA OCHOBE 3TUX
pE3yJIbTATOB;

- YMETb aHAJM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO, TIOTyYaeMYIO U3
Pa3HbIX UCTOYHUKOB (CpeACTB MaccoBoi nH(popMaluu, cetb UHTEepHET U

Apyrue);

- BJIaACTb OCHOBHBIMHU METOJJAMH HAYUYHOTO IMO3HAHUA BCIICCTB U
XUMHUUYECKUX SIBJICHUM (HaOII0IeHIe, N3MEpPEHHE, IKCIIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUYECKUM (pOpMysiaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHNEM (PU3NYECKUX BETUYHMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCCHl,
o0beMa (HOpMallbHbIE YCIIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA,
HCIIOJIB30BAaTh CHCTEMHbBIE XUMUYECKNE 3HAHUSA I IPUHATHS PELIEHUN B
KOHKPETHBIX ’KM3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BELICCTBAMU U UX
MIPUMEHEHHUEM




MMpEACTaBJICHUA U BU3yaJIM3allhu,

- OOCHUBATb JOCTOBCPHOCTDL, JICTUTUMHOCTD
I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHUC ITPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- ACIIOJIb30BaTh CPEICTBa HHPOPMAIIMOHHBIX
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PCIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOIII0ACHUEM
TpeOOBaHUH 3PTOHOMHUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepeKeH s,
NPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30ITaCHOCTH;

- BIIQJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMaAIIMOHHOM 0€30MacHOCTH
JMYHOCTH;

OK 04.

OS¢ dexTuBHO
B3aUMO/ICVICTBOB
aTb U paboTaTh B
KOJIJICKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

-OBJIJICHUE HAaBBIKAMU y4eOHO-
HCCIIEIOBATENICKOM, IPOEKTHON U COLMAJIbHOU
eATeIILHOCTH,

OBnageHne yHUBEpCAIbHBIMA
KOMMYHHUKaTHUBHBIMU JEUCTBUSAMMU:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- IOHUMAaTh U HUCII0JIb30BaTh MPEUMYILIECTBA
KOMaHIHOW ¥ UHAMBHUYaTbHON paboThI;

- IPpUHUMATh LCIIN COBMECTHOU ACATCIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS
10 €€ JOCTHIXKEHUIO: COCTABIIATh IIJIaH ACHUCTBHUIA,

- YMETb IJITAHUPOBATh U BBITIOIHATh XUMUYECKUMA SKCTICPUMEHT
(mpeBpallieHrs OpraHMYECKUX BEIIECTB P HArPEBaHUU, TIOTyYCHHE
STUJICHA ¥ U3YUYE€HUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIINHU Ha aJIbJICTHIbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; AeHaTypalus OEIKOB MPU HarpeBaHHH,
[BETHBIC PEAKIIUU OEIKOB; MPOBOIUTH PEAKIIMK HOHHOTO OOMEHa,
ONpENENATh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK HA
cynbdat-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh
JKCIIEpUMEHTANbHBIC 33auu 1o TeMaM "Metamnsl" u "HemeTanns") B
COOTBETCTBHUU C MPABUJIAMH TEXHUKHU 0€30MaCHOCTH MPH 0OpaIeHuu ¢
BEILlECTBaMH U JIAOOpaTOpHBIM 000pyJOBaHUEM; NIPEACTABIIATh
pe3yIbTaThl XUMUUYECKOTO IKCTIEPUMEHTA B (JOpMeE 3aIMCH yPaBHEHHM
COOTBETCTBYIOIIMX PEaKIMi U POPMyIUPOBATH BHIBOABI HA OCHOBE 3THX
pe3yabTaTOB




pacnpenensaTb pojau ¢ y4eTOM MHEHHI
YY4aCTHUKOB 00CYKIaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

- KOOPAMHUPOBATH U BBIOJIHATH pabOTy B
YCIIOBHSX peajbHOI0, BUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYIIECTBJIATh IO3UTUBHOE CTPATETUIECKOEC
MOBEJICHNE B PA3IMYHBIX CHUTYAIHX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITMATHBHBIM

OBnazieHue yHUBEPCAIbHBIMU PETYIISITUBHBIMU
NEeNCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMAaTh MOTHBBI U apPTYMEHTHI IPYTHUX
JIOJIEH IIPU aHAJIU3€ PE3yJIbTAaTOB JACATEIbHOCTH,

- IPU3HABATh CBOE MPaBO U MPABO JPYTUX
JIFOJIeH Ha OITUOKY;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEeKa;

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

B o0yacTi 5K010rH4ecKoro BOCITUTAHMS

- c(hopMHPOBAHHOCTD HKOJIOTUYECKOMN KYIbTYPHI,
NOHUMAaHHE BIHMSHUS COLUATBHO-
9KOHOMHYECKHUX IPOIIECCOB HAa COCTOSTHUE
NPUPOTHON U COIMATIBHON CPeJibl, OCOZHAHHE
TII00aTBHOTO XapaKTepa IKOJIOTHYECKUX
npobiewm;

- TUTAHUPOBAHKE M OCYIIECTBICHUE JEHCTBUH B

- copMHUPOBATH TIPEACTABICHUS: O XUMHUECKOU COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUHU SIBJICHUI
MPUPObI, B POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKITMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOM [T pEIICHUS
MPAKTUYCCKHUX 3a1a4 U OKOJOTMYCCKU 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeELiE;

- YMETh COOJII0IaTh TIPABHJIIA YKOJIOTUYECKH IETIECO00Pa3HOTO TOBEICHUS
B OBITY U TPYAOBOH JEATEILHOCTHU B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPYXaIOLIEH TPUPOJIHON CPEJIbl; YUUTHIBATH OMTACHOCTh BO3/IEHCTBUS




TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUAX

OKPY’KaIOIlleH cpelie Ha OCHOBE 3HaHUS Lieei
YCTOMUYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

AKTUBHOE HETPHITHE JACHCTBHUH, IPUHOCSIIINX
BPEl OKPYIKaroILEeH cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUITHBIE
HKOJIOTUYECKUE MTOCIIECACTBUS
peIpUHUMAEMbIX NEHCTBUI, IPeI0TBpaLlaTh
ux;

- paCinpCHUC ONbITa ACATCIIBHOCTHU
9KOJIOTHYECKOH HaIIpaBJICHHOCTH,

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COIMaIbHOM
JEeSITENBLHOCTH;

Ha UBbIE OPraHU3Mbl OTPE/ICIICHHBIX BEIECTB, TOHUMAsi CMBICIT
TOKa3aTesl MPeIeIbHON TOMyCTUMOM KOHIICHTPAINH

B pe3yiabTaTe OCBOCHUA AUCHUIUIMHBI CTYACHT JOJIKCH O6J'IaI[aTB HpO(I)eCCI/IOHaJ'IBHLIMI/I KOMIICTCHIOUAMMU

I1K 3.5. IIpou3BoaUTH PpEMOHT U OKPAaCKy aBTOMOOMIIbHBIX KY30BOB.




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

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThl O0nBem B yacax
O0bem o0pa3oBaTe/IbHOM NPOrpPaMMbl JHCHHUIINHBI 72
B T.Y.

OcHoBHOe coiep:KaHue 64
BT. U.:

TeopeTudeckoe o0ydeHue 30
MPaKTUYECKHUE 3aHATUS 24
1ab0paTOPHBIC 3aHATHS 10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEePKAHME 6
(conep:kaHue NPUKJIATHOTO MOAYJISA)

BT. U..

TEOPETHUECKOe 00yUueHue 2
MPAKTUYECKHUE 3aHITUS 4

IIpomexyTouHas aTTecTaums (3a4eT) 2




2.2. TemMaTH4ecKuil IVIaH U coaepkaHue NUCHUIIIMHBI

HaumenoBanue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATLHO-0PHEHTHPOBAHHOE), O61en 19COB dopMHpYyeMbIe
pa3/iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHSITHSI, IPUKJIATHONH MOTY.Ib KOMITETEeHIHH
1 2 3 4
OcHoBHoOE coiepKaHue 64
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XAMAHCCKAX CoBpemeHHass Mojeinb CTpocHUs artomMa. CHMBOJIMYECKHH S3bIK XUMHHA. XUMHYCCKHHA DIICMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamus XUMHUYSCKHX 3JIEMEHTOB (S-, p-, d-3JeMeHTHI).
fipupona BaneHTHBIE ~ DIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs ~ [PUPOJA  XMMHYCCKOW  CBSI3ML. 2
XUMHUICCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, METaIMYecKas,
CBA3M BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHMUSI
IIpakTnyeckune 3aHATHA 2
Pemienune 3amaHnii Ha WCHOJB30BAHUE XUMHUYECKOM CHUMBOJMKM M HAa3BAaHUN COCIUHEHUN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKOM W MNPUKJIAJHON XHMHH W TPUBHAIBHBIX
Ha3BaHWM JUIS COCTABJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYNb(MHUIOB,
THAPHJIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COETUHEHUHN OTAEIbHBIX KIIACCOB. 2
[pakTuyecKue 3aaHus Ha YCTAHOBIICHUE CBS3H MEXKIY CTPOEHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAWHEHHUH B COOTBETCTBHHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 2 OK 01
Ilepuoauueckuii | IipakTHYECKHE 3AHATHS 2 OK 02
3aKOH H TabnHIa [MTeproanyeckas cucreMa XuMudeckux snemeHToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
AW Menneneesa |[Tepyuonuaeckoro saxona J. 1. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX
3JIEMEHTOB, 00Pa3yeMBIX MMM IIPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHHEM
XHMHYECKOro dyieMenTa B [leproauueckoii cucteMe. MUPOBO33PEHUYECKOE M HAYYHOE 3HAYEHHE )

Ilepunoanueckoro 3akoHa J[.11. Menneneesa. [Iporunoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPU3ALUI0 XUMUIECKUX
51eMeHTOB «MeTaumdyeckre / HeMETaIIIMYECKUE CBOMCTBA, 2JEKTPOOTPULIATEIbHOCTh XUMHUECKUX




3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOIN CUCTEME
xuMudeckux djementoB .M. MenaeneeBay

Pa3nen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tuner | OcHOBHOe coepKaHue 4 OK 01
XUMHUYECKHX Teoperuueckoe o0yueHue 2
peakuuii KnaCCI/I(bI/IKauHﬂ Y TUIIBI XUMHYECKUX PEAKIIAN C y4acTuEeM HEOPraHM4YECKUX BEIICCTB. CocraBienue
ypaBHEHUN peaklUi COeIUHEHUs, Pa3I0KEeHUsI, 3aMEIIeHHs], OOMEHa, B T.4. PEaKIUil TOPEHMUS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUsI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTENb. 2
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOIO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B IPUPO/IE, TPOM3BOJICTBEHHBIX IpoIIeccax U
KU3HEIEATEIbHOCTH OPraHu3MOB
IlpakTH4yeckue 3aHATUSA 2
KonnuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIM4YecTBa BewiecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MosspHelii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUi C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIECTBA
Tema 2.2. OcHoBHOE coep:KaHue 4 OK 01
DNEKTPONNTHYECKA | TeopeTHUecKoe 0GydeHHe 2 OK 04
T TACCOUHANIA M | Teopys »1eKTPOIUTHYECKOM Aucconuanyu. MOHBI. DIEeKTPOIHUTEI, HEXIEKTPOIUTEL. Peakiuy HOHHOTO
MOHHbIH 0OMEH obmena. CocTaBlieHHE peakii MOHHOrO OOMeHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX 2
VMOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABICHNE HOHHBIX PEaKINI
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTa “THUIBI XUMHUUECKUX PeaKLInn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB )
XUMUYecKHuX peakiuil. [IpoBenenue peakiuii HOHHOTo 0OMeHa, OTpeieIeHue cpeibl BOJHBIX
pacTBOpoOB. 3a/laHUsI HAa COCTABJICHNE HOHHBIX peaKIHii
KonTtpoibHasn
CrpoeHue BelecTBa U XUMUUYECKUE PEAKIIUU 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BELECTB 16




Tema 3.1. OcHoOBHOE co/iep:KaHue OK 01
Knaccudukanus, | Teoperndeckoe oGydyenue OK 02
HOMCHKIIATYPA M |[Tpenmer Heopranuueckoit xumun. Kiaccudukalys HeOpraHMueckiX BemecTB. IIpocThie 1 CI0KHbIE
CTpOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEMIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIM). B3auMocBs3b
HEOPraHU4YCCKUX  |HeopraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrammaeckue u amopdHbIe
BCIICCTB BellecTBa. TUIBI KPUCTAINIMYECKUX PEILIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAsI, METAJJINYECKast).

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

XUMHUYECKON aKTUBHOCTH BEUIECTB OT BU/1a XUMHUUECKON CBSA3HM U TUIA KPUCTAJUINYECKON PEIIETKH.

[TprurHBI MHOTOOOpa3us BEILECTB

IIpakTnyeckune 3aHATHSA

HomeHnknarypa HeopraHMYeCKUX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMS U3 UX XUMHUUYECKON (hOPMYIIbI

WJIA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXO/Isl M3 Ha3BaHUs BEIIECTBA M0 MEXTYHAPOTHOU

(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYPE.

Pemenune mnpakThyeckux 3aJaHUNA IO KiIacCHU(PHUKALMU, HOMEHKIAType M XHUMHYECKUM (opmynam

HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB (YrapHbIi TIa3, YIJIEKHCIBIA Ta3, aMMHakK, ramiieHas

U3BECTb, HETallleHas! U3BECTh, TUTHhEBAs COJla U IPYTHUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX

BELIECTB, ONPEIEISATh IPUHAMIEKHOCTD K KJIaccy.

Ucrounnku xumuyeckon nadopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb MIHTEpHET 1 npyrue).

ITouck nHbopManyu MO Ha3BaHUSM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM GopmysaMm
Tema 3.2. ®usuko-| OcHOBHOE coiepKaAHUE OK 01
XUMHUYECKHE Teopernueckoe o0yuenune OK 02
CBOMCTBA Meramisl. O6upe GU3HUECKHE M XUMHYECKHE CBOMCTBA MeTaioB. CrocoObl MOMydeHHus. 3HaUYEHHE
HCOPraHWHCCKUX  |\eTayiOB M HEMETAIOB B MPHPOJC U IKU3HEACITEILHOCTH 4YeJOBeKa MW OpraHu3MoB. Kopposwus
BCILICCTB METAJUIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢u3mdyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. [HWIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHK1aTypa coeinHeHN HemeTamuioB. KpyroBopoTst
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IIpakTHYeckne 3aHATHA




CocraBiieHne YpaBHEHMM XMMHMYECKUX PEAKIUM C ydyacTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METaJIOB, HEMETAUIOB M aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMA M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJICH,

XapaKTEPU3YIOIINX UX CBOMCTBA. 2

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

0e30macHOE HCIIOJIb30BAaHUE BaKHEHIIMX HEOPraHWMYeCKUX BELIECTB B OBITY U IPAKTUYECKOH

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOE coep:KaHue 2 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4eCKuX [ JTagoparopHas padoTa «/neHTH(uKanus HEOPraHMYECKUX BEIIECTB. OK 04
BCIICCTB Pemienue skcnepuMEHTAIBHBIX 3a7ad [0 XWMHYECKMM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO

pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJUIOB. )

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

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyibdar-, KapOOHAT- U XJIOPU-

AQHUOHBI, Ha KATHOH aMMOHMS
KonTtpoibHasn .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. OcHoBHOE cogepkaHue 4 OK 01
Knaccudukanus, | Teopermueckoe o0ydyenue 2
CTPOCHHE H [TosiBiieHUE U pa3BUTHE OPTaHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckon xumuu. Mecrto u
HOMEHKJIaTypa 3HaYEHUE OPraHNYEeCKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
BEIL[ECTB OCHOBHBIE TOJIOKEHUS TEOPUN XMMHUYECKOTO CTPOCHHMsI OpraHnyeckux coequHeHnii A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHW4eCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHHS MOJIeKyJl. MI3omepusi U H30Mephl. 2

[lonatue o ¢yaxuuoHansHo rpynne. Panukan. IlpuHiunsl kimaccuUKaMUM — OpraHUYECKHX

coequHeHnl. MexnyHapoiHas HOMEHKJIATypa U MPUHUOUIB HOMEHKJIATypbl OpPraHUYeCcKHX

coequnenuil. Ilonsatne 00 a3oTcolepXalMX COEAMHEHUSX, OMOJOTMUECKM AaKTHBHBIX BEIIECTBaX

(yrmeBomax, Xupax, Oenkax W Jp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHHSIX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTuyeckune 3aHATHSA 2




Homenkiiarypa opraHuyeckux COEIMHEHHMM OTAENbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CHUPTHI, (DEHOJIbI, albJIerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBbHBIX
KJIACCOB, HCIIOJIb3Ys WX HAa3BaHUS IO CHUCTEMAaTHYECKONW W TpPUBHUAJIBHOW HOMEHKJAType (ITUJIEH,
alleTHJIeH, THIEePUH, (eHos, GopMalbIeru/, YKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreimieit
(hopMyIIbl OpraHnYecKoil MOJIEKYJIbl, HCXO/SI U3 3JIEMEHTHOr 0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COCIMHEHUH

OcHoOBHOE co/iep:KaHue

12

TeopeaneCKoe oﬁyqe}me

@DU3NKO-XMMUYECKUE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENIBHBIX KIJIAcCoB (0COOEHHOCTH
KJ1accu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHUYECKHUH psif v 00mas popmyina; H30Mepus;
¢du3nyeckre CBONCTBA; XUMHUYECKUE CBOICTBA; CIOCOOB! NOTYUYEHHUs):

— HIpeJeNbHbIEe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOAIKaHbl). ['opeHne MeraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILIIEHHOCTH U ObITy. CBOICTBAa MPUPOJHBIX YIIEBOJOPOI0B, HAXOXKICHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HemnpeneNnbHble (JIKEHBbl, AJIKUHbI M alKaJueHbl) M apoMaTH4YecKHe YrieBoJopoJbl. lopeHue
alleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

— KHUCIIOpOicOoepkKalllie COeAMHEHUs (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, allbIETH bl
U KETOHBI, KUpPbI, yrieBojsl). IlpakTnyeckoe mHpHMEHEHHME STWICHIJIMKOJS, TIUIEepHHa, (eHoma.
[Ipumenenue ¢opmanpaeruaa, ametaabIeruaa, YKCYCHOW KHCIOTHL. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KHCJIOT. MoOIoII1e CBOWCTBA MblIa

— a3oTcojepXkallie COeIWHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymnsipHbie
COeIMHEHUS (CHHTETHYECKHEe M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
[TonmnMepu3zanus >THIIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIIOIb30BaHUS.

I'eHeTnyecKas CB3b MEXKYy KJIaCCaMU OPraHU4EeCKUX COCIUHEHUN

IIpakTHYecKkue 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIBbHAA M MEXIyHApOJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYeHUs): peebHble (aJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHbIe (AIKEeHbI, ATKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHI, albJAETUAbl U  KETOHbl, AaMHHbI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBJICHUE YPaBHEHUN XMMMUYECKHX DPEAKLIHH C
y4acTHEM OPraHUYECKUX BEHIECTB HA OCHOBAHUH UX COCTABA M CTPOCHUS

CocraBnenue cxeMm peakuuidi (B TOM 4HCIE€ 1O MPEAJIOKEHHBIM LEMOYKaM IPEBPAILCHU),

OK 01
OK 02
OK 04




XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTHIENBHBIX KJIACCOB, CIIOCOOBI
UX IMOJYy4eHHUs U Ha3BaHHWE OPraHUYECKUX COEAMHEHUIH MO TPUBHAIBHOW WM MEXAYHApOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMH Ha CBOMCTBA OpraHUYECKHX
COEJJMHEHMI OT/IEIbHBIX KJIACCOB

JlaGoparopHasi pabdora

JIaGoparopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyyenue sTuneHa U U3y4eHHUe ero cBOMCTB. MoaenpoBaHue MOJIEKYJI U XUMAYECKHUX MPEBPAICHUN
Ha IIPUMEpE dTaHa, STUICHA, alleTUIIEHA U 1.

Tema 4.3. OcHoBHOE co/lep:KaHue OK 01
Wnentuduranust | Teopermueckoe obyueHue OK 02
OpraHMHeckIX buooprannueckue coenuHenus. llpumeneHue u Ouonoruyeckas poib yriaeBoaoB. OKHcIeHHE OK 04
BCILCCTB, HX YIJEBOJOB — HCTOYHUK OJHEPrHUM JKHUBBIX OpraHu3smMoB. OOJacTM NPUMEHEHHS aMUHOKHCIOT. IIK 3.5
SHATCHHC 1 IIpeBpamienust OenkoB MUIIM B opraHu3Mme. buonornueckue ¢yHkuuu OenkoB. buonornyeckue
TpHMCHCHHC B ¢GyHKIMM xKpoB. Ponb opraHnyeckoil XMMUU B pellIeHUH Mpo0JIeM MUIEBO 0€301acCHOCTH
ObITOBO 1 .| Poib oprannyeckoi XMUMHHM B pEHICHUU MPOOJIEM HSHEPreTUYecKod O€30MacHOCTH, B Pa3BUTHU
HPOHSBOACTBCHHON MEIUILMHBI, CO3JAHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOUYHUKOB 3HEPIUHU (aJIbTEPHATUBHBIE HCTOYHHUKH
ACATCIIBHOCTH sHepruu). OnacHOCTh BO3AEWUCTBHS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJEIbHBIX
Hestonexa KJ1accOB (YTJI€BOAOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHWYECKHE MPOMU3BOJHBIE, ANbJIETUIBl U JIp.),

CMBICJI TTOKAa3aTesl IPeebHO JONYCTUMOM KOHIIEHTPalUH

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota: “UneHTuukanus opraHiuyecKiuxX COeAMHEHUH OTIEIbHBIX KJIacCOB™

WNnentudukanus opraHMuecKUX COeIMHEHUHN OTAEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeTUI0B, Kpaxmara,

YKCYCHOH KHCIOTBI, O€IKOB W T..) C HCHOJb30BaHHEM HX (UBUKO-XUMHUUECKUX CBOICTB U

XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHarypanus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu

OenxoB. BO3HMKHOBEHHE AHAIUTHYECKOTO CHTHAJNA C TOYKM 3PEHUS XUMHYECKHX IPOLIECCOB MpHU

MPOTEKAHUN KaYECTBEHHON PEaKINH, MO3BOISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHbBIE OpraHUYECKHe

BeleCTBa
Kourpoasas CrpyKTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB
pa6ora 3
Pazneua 5. Kunernyeckne 1 TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKUX PeaKIuii




CxopocTh
XUMHUYECKHX
peaKkIui.
XuMHuecKkoe
paBHOBecHe

OcHoOBHOE co/iep:KaHue

Teoperuueckoe o0yueHue

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJbI PEArupyroLIUX BEIIECTB,
KOHLIEHTPAllUM pEarupyloollux BEIIECTB, TEMIEPAaTypbl W IUIOIIAAM PEAKIMOHHOM IOBEPXHOCTH.
TeroBbie 3P HEKTH XUMUYECKUX PEAKIHA. DK30- H SHIOTEPMHUYECKHIE, PEaKIINH.

OOpatuMocTh peakiuid. XUMHUECKOE€ paBHOBECHME M €ro CMEUIeHHWE MOJ JeHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHIEHTPAILMS PEareHTOB WM MPOJYKTOB PEaKINH, JAaBJICHHUE, TEMIIEpATypa) AJIsl CO3AaHuUs
ONTHMAJIbHBIX YCIOBUI NPOTEKAaHUs XUMUUECKUX nporeccoB. IIpunnun Jle -lllaTense

OK 01
OK 02

HpaKanecmle 3aHATHUSA

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HU3MEHEHHE
CKOpPOCTH XMMMYECKON peaKiiH, B T.4. C MO3UIMHA 3KOJOTMUYECKH 11€1eCO00pa3HOro MOBEIEHUS B ObITY
Y TPYZAOBOM JI€ATEIILHOCTH B LIEAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOJHON CPEbI.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXKJCHHUs HalpaBJIEeHUs] CMEIIEHHs pPAaBHOBECHS XHMHYECKOH peakuuu M aHainu3 (PaKkTopoB,
BJIMAIOIIMX HA CMENIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Pazpmea 6.

PacrBopbI

Tema 6.1.
ITonsarue o
pacTBopax

OcHoBHOE coaepxaHue

[\®)

Teoperuyeckoe o0yueHue

PactBopenne kak ¢uznko-xuMuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTe. MaccoBas 11onsi  pacTBOpeHHOro BemiectBa. CMBICT MOKaszaTels MpPenesbHO
JOMYCTUMOM KOHIICHTPAIIUH U €T0 UCIIOIB30BaHUE B OLIEHKE IKOJIOTHUECKON Oe30MacHOCTH.

[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOM AESITENBHOCTH B LIEISIX
COXpAHEHHUs CBOETO 3[I0POBbSI M OKPYXAIOIEH MPUPOJHON CPEbl; OMACHOCTh BO3/IEUCTBUS HA YKUBBIE
OpraHnu3MbI OIMPEACIICHHBIX BCIICCTB.

Perienue npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN HA PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 07

IIK 3.5




Tema 6.2.
HUccnenosanue
CBOMCTB PacTBOpPOB

OcHoBHOe coepkaHue

JlaGopaTopHble 3aHATUSA

JIabopatopHas pabora «IIpuroroBieHne pacTBOPOBY.

[IpuroTtoBneHue pacTBOpPOB 3a/laHHOM (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U ONPE/ICIIEHUE CPEAbl BOJHBIX PACTBOPOB.

Penrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 01
OK 02
OK 04

IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNEe TPUKIATHOTO MOTYJIs)

Pa3zpen 7.

XumMus B ﬁbITy H l'lpOI/[3B0)]CTBeHHOI7[ JAECATCJIBbHOCTHA Y€JI0BCKA

XuMmus B ObITY U
IPOM3BOICTBEHHOMN
JeSATEIbHOCTH
YeJI0BEKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Hogelimme 1ocTuKeHnss XMMUYECKOH HAyKW U XUMHUUYECKOM TexHosioruu. Poinbs xuMuu B obecrieueHnu
9KOJIOTMUYECKOM, SJHEPreTUUEeCKON U MUIIEBONW 0€30I1aCHOCTH, pa3BUTUU MeauIMHbL. [IpaBuia noucka u
aHamM3a XUMHYEecKoW HH(pOpMAlMM M3 pPa3jIMYHbIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas
JuTepaTypa, CpelicTBa MaccoBor nHpopmaiuu, cetb UHTEpHET)

IIpakTHYecKkne 3aHATHA

ITonck u aHanu3 KeHCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C ydeToM OymyIiei
npodeccuoHalbHOM ~ EATEIbHOCTH [0  TeMaM:  BaKHEWIIME  CTPOMUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKW, CTEKIO, KEepamMHKa, MaTepuanbl JUIsl SJIEKTPOHUKH,
HaHOMATCpHaAJIbl, TCKCTUJIIBHBIC BOJIOKHA, HCTOYHHWKHU OHCPIrur, OPraHnudCCKUC W MHUHCPAJIbHBIC
yoOpeHus, TeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra: [IpencraBnenne pe3ynbTaToB pelieHus] KeMcoB B (popMe MUHH-IOKIIAJA C Mpe3eHTaIuen

OK 01
OK 02
OK 04
OK 07
IIK 3.5

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT)

Bcero

72




3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHUSI K MUHUMAJbHOMY MaTepHAJIbLHO-TeXHMYECKOMY 00ecledeHn 0

Jlist peanmuzanuy MPOrpaMMbl TUCHUIUIMHBI «XUMUS» WMEETCS y4eOHBIH KaOWMHET XUMHH U
OuoIoTHH, a TaK YK€ XUMHUUYECKas 1JabopaTopHsl.

OobopynoBanue y4eOHOro KabuHeTa:
— crenn «llepuonuyeckas cucreMa XuMuueckux 3nemMeHToB JI.M. MenneneeBay;
- cteH «PacTBOpUMOCTh THAPOOKCHJIOB U COJICH B BOJEY;
- cTeH[ «DJIEKTOPOXUMUYECKUH Pl HAPSHYKEHUI METalIOBY;
- MOJIETT MOJIEKYJI OPTraHHUYECKUX COCTUHEHHIA.

TexHnuyeckue cpecTBa 00yUeHHUsI:
- MYJIbTUMEIUNHBIN IIPOEKTOD;
- HOYTOYK;
- DKpaH;
- ayJIMOBU3YalIbHbIE CPEICTBA — CXEMbl U PUCYHKH K JICKIIMAM B BUJE CIAMIOB U IIEKTPOHHBIX
MPE3CHTAIINI;

OobopynoBanue Jjadoparopum U pado4ux MecT J1a00paTOPUM:
- nabopaTopHas 1ocyja;
- mabopaTopHoe 000PYyI0BAHNUE;
- PEaKTHUBHI,
- CIIUPTOBKH;
- KOJIIEKIIH 00pa3IioB HEPTH U MPOJYKTOB €€ epepadoTKu;
- METOJUYECKHE MTOCOOUS 110 MTPOBEACHUIO J1a00paTOPHBIX PadoT.

3.2. UnpopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

IlepeyeHb yueOHbIX H3TAHUMH
OcCHOBHbBIC HCTOYHHKH:

1. Tabpuensu O.C. Xumws: yueb. mus cryd. cpen. npod. yued. 3aBemenmit / O.C.
I"abpuensn, U.I'. OctpoymoB. — M., 2023, pekomennoBad MO PO.

2. Tabpuensu O.C. Xumus B TecTax, 3a7adax, YIPOKHEHHMIX: y4deO. mocoOue sl CTY.
cpen. mpod. yuebnsix 3aBemenuid / O.C. Tabpumensn, ['.I'. JIeicoBa — M., 2023,
pexomenioBan MO P®.

3. T'abpuensn O.C. IlpakTuky™m mo oo11ei, HeOPraHMUECKOM U OPraHNYecKoil XUMHUH: yueo.
nocobue aisi cryid. cpen. npod. yued. 3aBenenuit / ['adbpuensa O.C., Octpoymos WN.I'.,
Hopodeera H.M. — M., 2023, pekomenioBad MO PD

4. Tabpuensn O.C. Xumus g npenogasarens: yueOHo-meroanueckoe nocodue / O.C.
I"a6puens, ['.I". JIpicoBa — M., 2023, pekomengoBan MO P®

JlonoIHUTe/IbHbIEe HCTOYHUKMU:

1. Tabpuensn O.C. HacronpHas kHura yuutens xumuu: 10 xnacc / O.C. 'abpuensn, U.T'.
OctpoymoB — M., 2019.

2. Tabpuensu O.C. HactonbHas kaura yuutens xumuu: 11 knace: B 2 4. / O.C. I'aGpuenss,
I'.I". JIercoma, A.I'. Beexgenckas — M., 2020.

3. Tabpuensa O.C. Xumus. 10 kmacc. ba3oBwiii ypoBeHb: yuel. st 0bOmieoOpa3oBart.
yupexaenui. — M., 2019.

4. Tabpuensu O.C. Xumus. 11 xmacc. bazoBblii ypoBeHb: yueO. anst oOmeoOpaszoBar.
yupexaenui. — M., 2019.

Jiis1 npenogaBareJis:



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

[Tpuka3z Munucrepcta odpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKIACHUU

(benepaabHOro roCy1apCTBEHHOT0 00Pa30BaTEILHOTO CTAHIAPTa 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 P® ot 17.05.2012 Ne 413
«O06 yTBepxeHUH (peaepantbHOro rocy1apCTBEHHOIO 00pa3oBaTeIbHOTO CTaHAaPTa
CpemHero (IMOJIHOT0) 00IIeTro 00pa30BaHUSI.

[Mucemo JlenaprameHnTa rocy1apcTBEHHON MOJUTHUKH B cepe MOATOTOBKU pabounx
KaJIpoOB U

JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnaanuu no opraHu3aiiu
MOJIyYEHUs CPEeTHEro 00I11ero 00pa3oBaHus B IIpeieiax OCBOSHUSI 00pa30BaTeIbHBIX
poTrpaMM CpeAHEro NpodecCHOHAIBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIETo
o0pa3oBaHus ¢ yueToM TpeboBaHui (efepaibHbIX TOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB U MOJTY4aeMOM MPOPECCHN WIIN CTIEHUAIBHOCTH CPEIHETO
npodeccuoHaNbHOT0 00pa30BaAHUMY.

HNuTepHeT-pecypcsl

l.

2.

10

11.

http://www.krugosvet.ru/taxonomy/term/51- Ouuuknonenus “Kpyrocer”: Xumusi.
Hay4Ho-nonyssipHble mMyOIuKauu

http://www.n-t.org/ri/ps I[TonynspHaas 6uOIMOTEKa XUMUIECKUX IEMEHTOB . MicTopus
OTKpBITHUS, (U3HUECKUE CBOMCTBA 3JIEMEHTOB

http://www.seu.ru/cci/lib/books/calendar/ Hu nus 6€3 XuMuu: KajaeH1apb-ClIPaBOUYHUK 110
XMMHUYECKON 0€30I1aCHOCTH .

http://www.chemistry.bsu.by/abc/ A36yka Beb-nmoucka aist xXumukoB . [TyreBoguTens mo
HOUCKY XMMHUYECKOW MH(POPMALIMU B UHTEPHETE Ul HAUWHAIOIIHX.
http://www.informika.ru/text/database/chemy/START.html OOyuarommas HIUKIOTIEANS:
xumus TeopeTrueckue OCHOBBI 001N, HEOPraHUYECKON M OpraHMYeCKO XUMUH,
TECThI, CIIPAaBOYHbIE MaTEpUAIIbI.

http://www.anriintern.com/chemistry/intro.shtml OneKkTpoHHBII yueOHUK 110 001IeH 1
HEOPraHMYECKON XUMHUU: TEOPETUUECKNE OCHOBBI, OOJIBIIOE KOJIMYECTBO 33]1a4 C
pELICHUSIMHU, CTIPAaBOYHbIE MaTepUalIbl, JOMAIIIHUE 3a/1aHUS,PEKOMEHIAINN K YK3aMEHAM.
http://alhimik.ru/index.htm - CaiiT, no6enuTenb KOHKypca 00pa30BaTENIbHBIX PECYPCOB B
Pynere, nposenennoro @ongom Copoca: 0 XUMUYECKMX BELIECTBAX U SIBICHUSAX
MHTEPECHO, COJIEPKATEIBHO, JOCTYITHO, ITOJIE3HO AJIs HIMPOKOT0 Kpyra YuTaTeseu, ot
CaMbIX MAJICHBKUX JI0 CTY/ICHTOB U YUHUTEJEH.
http://www.college.ru/chemistry/course/design/index.htm VYdeOHOe mocoOue Mo XMMUH,
cozepxaiiiee 6a30BbIil U JONOJHUTEIBHBIN MaTepuall, MJUTIOCTPALIMH, CITPABOYHBIE
Ta0IUIIBI, pa300p PEIICHHUI TUMOBBIX 3a]1a4, 3aJaHUS JJII CAMOCTOSITEIbHOU PaOOTHI.
http://www.chemistry.ru MHTepakTHUBHBII Kypc XMMHUH, BKJIIOYAIOIINN YUeOHHUK,
00JIbIII0E KOJIMYECTBO MOJIEIEH U IEMOHCTpAlMii, CIPaBOYHbIE MaTepUabl,
TECTUPOBaHUE, 0OPATHYIO CBA3b C YUCHUKAMHU.

http://www.chem.msu.su/rus/ Poccuiickue HaydHbIe U 00pa30BaTENbHbIE MMYOJINKAIIUH.
OnexTpoHHble Katanoru oubnuorek MI'Y, PAH, 'ocynapcTBeHHOM myOarMuHONM HAydHO-
TEXHUUYECKOH OnbnuoTexu. MynbTuMeua-myoanKamy.

http://school-collection.edu.ru Enunas kosnekmus nudpoBbIx 00pa3oBaTeIbHBIX

pecypcoB.




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

KOHTpOJIL U OLCHKa pE3yJIbTaTOB o6yquI/151 OCYHICCTBIIACTCA IPECIIOoAaBaTCJicM B

Imponecce NpoBCACHUA IIPAKTHUYCCKHUX 3aHATHH U na60paToprlx pa60T, TECTUPOBaHUA, a TAKKEC

BBITIOJTHEHUS
Pe3ynbTaThl

00yJaroIMMUCs
OOy4YeHHS OIPENEINSIOT,

HHAWUBUAYAJIbHBIX
qTo 06yqa}onmec;{ JOJI2KHBI

3aJIaHNM,

AEMOHCTPHUPOBATH 110 3aBEPIICHNUN U3YUCHUA JUCHUILJIMHBI.

ITPOCKTOB,

HUCCIIETOBAHUH.

3HaTb, IIOHUMATb H

s hopMupoBaHHUsI, KOHTPOJIS U OIEHKU PE3YJIbTATOB OCBOCHUS YYCOHOU MUCIUILINHBI

UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATHH, PECTABIIAIONMIAs COO0H KOMILIEKC YIeOHBIX

MEpOTNPHUATHIA, COTJIACOBAHHBIX C pe3yiabTaTaMu OOy4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeamerHsble pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

Ne | OK/IIK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

THnbl OEHOYHBIX
MeponpUATHH

I | OcHoBHOe coep:kaHue

XUMHUYECKHX JIEMEHTOB
U IPUPOJA XUMUYECKOU
CBSI3U

(hOpMyJIBI COSAMHCHHMIA B
COOTBETCTBHUH CO
CTEIMCHBIO OKUCIICHHS
XHUMHYECKUX 3JICMEHTOB,
WCXO/Is U3 BAJICHTHOCTH U
AJIEKTPOOTPHIIATEIIEHOCTH

1 DopmyIMpOBaTh
Pa3nea 1. OcHoBBI PMYJIHP
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 [OK 01 CrpoeHue aToMOB Cocrasnars xumunueckue |1. Tect «CtpoeHue atomoB

XHMUYECKHX DJIEMCHTOB U
IPUPOJA XUMUYECKOMN
CBSI3H».

2. 3amauyy Ha COCTaBJICHHE
XUMHYECKHUX (HOpMYIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbhUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIb30BAHNE XUMHUUECCKOMN
CHUMBOJIUKH U Ha3BaHUMI
COE€IUHEHUH I10
HOMEHKJIaType
MEXAYHAPOJAHOTO COI03a
TEOPETUYECKOU U
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIs
COCTaBJICHUS XUMHUYECKHX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U
T.I.) U IPYTUX
HEOPraHUYeCKUX
COCTUHEHUN OTHEIHEHBIX
KJIaCCOB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel 0oeHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

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

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

1. Tect «MeTamnnueckue /
HeMeTaJlJINYeCKHUE CBOIMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHX IJICMEHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUONYECKON CUCTEME
XHMHYECKHUX IJICMEHTOB
J.W. MenneneeBay.

2. ITpakTryeckue 3aaHus
Ha YCTaHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XHMUYECKHX DJIEMCHTOB U
NEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M
UX COEOUHEHUN B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuonuueckoi cucreme.
3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aInIo
XHUMUYECKHUX DJICMCHTOB:
«Meramyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOANYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB
J.1. MenneneeBay

Paznea 2. XumMunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoabsnas padora
«CTpoeHue BenecTsa u
XMMHYeCKHe PeaKkium»

2.1

OK 01

TUums XUMHYECKUX

CocTaBnsTh pCaknuunu

1. 3amaun Ha cocTaBIcHUE




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

OK 04

peakuuii

COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHEIC
peakuuu

YPaBHEHUH PEAKLIUN:

— COCMHEHMS], 3aMEeILECHUS,
pasznoxkeHus, oOMeHa,

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

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

Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) IIPOTYKTOB
peaKIuu, €CIu OJJHO U3
BEIIECTB UMEET IPUMECH

22

DIEeKTPOIMTHYCCKAS
IUCCOLMANNS U UOHHBII
o0MeH

CocTaBiaTh YpaBHCHUA
XUMHUYCCKUX PCAKIINU
HOHHOI'0 0OMeHa ¢
ydqaCTueEM
HCOPTraHNYCCKUX BCUICCTB

1. 3amanus Ha cOCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakuuii ¢ yuacTuem
KHCJIOT, OCHOBAaHUM U COJIEH,
YCTaHOBJICHUE U3MEHECHHUSI
KHCJIOTHOCTH CPEIBI

2. JIaboparopnas padota
"THIB XUMHYECKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue U
CBOIICTBA
HEOPraHU4YeCKHuX
BeIeCTB

KonTtpoabnas padora
«CBoiicTBa
HEOPraHHuYeCKuX
BeleCTB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel 0oeHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccudunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

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

2. 3aaun Ha pacyer
MacCOBOM 1011 (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3aqanus
10 KJIacCU(UKAIIHH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTudeckue 3a1aHus
Ha olpesieNieHue
XUMHUYECKOH aKTUBHOCTH
BEIIIECTB B 3aBUCHMOCTH
BHJIa XUMUYCCKOU CBSI3U U
TUTIA KPUCTATUTMYECKOM
pelieTKH

32

OK 01
OK 02

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIISCTB

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

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

2. 3agaHusg Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peakIuil ¢ yyacTUEM
MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIIIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

OCHOBaHUU M aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEeH,
XapaKTEePU3YIOIINX HX
CBOMCTBa M CIIOCOOBI
HOJTY4EHHUS.

3. IIpakTuko-
OpPHEHTHUPOBAHHBIC
TEOpPEeTUYECKHE 3aaHus Ha
CBOMCTBa M MOJTy4EHHE
HEOPraHUYECKHUX BELIECTB

33

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHHYECKUX
BEIIECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOpPraHWYECKUX BEIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUi C
y4acTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOJIb3YEMbIX
JUTSL UX WICHTU(UKAIINH.
2.JIaboparopnas pabdora:
“Unentuduxanys
HEOPraHUYECKUX BELIECTB’

Pa3nea 4. Ctpoenue u
CBOIICTBA
OpPraHu4ecKux
BeIeCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3amanus Ha cocTaBJICHHUE
Ha3BaHUN OPraHUYECKUX
COCIUHCHHI I10
TPUBHAJIBHON WIH
MEXKTYHAPOIHON
CHUCTEMaTHUECKOH
HOMEHKJIaType.

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

3. 3aauun Ha ONpeEeIeHNE
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DIIEMEHTHOI'O
cocraBa (B %)




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

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

1. 3agaHus Ha cOCTaBICHUE
YpaBHEHUN XUMHYECKUX
peakuuii ¢ yyactueM
OpraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuit,
WLUTIOCTPUPYIOIIHNX
XUMHYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
NPOTEKaHUs JaHHbBIX
pPEaKUHl U TEHETUYECKOM
CBSI3U OPTraHUYECKUX
BEII[ECTB PA3HBIX KJIACCOB.
3. PacuerHsble 3a1a4u MO
YPaBHEHUSAM PEaKIuii ¢
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JJaboparopnas paboTa
“IIpeBpateHus
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1IK 3.5

Wnentuduxanus
OpTraHUYECKUX BEIECTB,
HUX 3HAYEHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosath
KAaQUCCTBCHHBIC peaKIII/II/I
OpraHuYeCcKux
COEIUHEHHH OTIEIBLHBIX
KJIaCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJICHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTUEM OPTaHUYECKUX
BEILECTB, B T.4.
UCTIONB3YEMBIX ISl KX
UICHTU(DUKAIMY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUHN
OTJIENIbHBIX KJI1acCOB”

Pazpnen 5.
Knnernueckue n
TePpMOAUHAMMYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUS

XapakrTepu3zoBathb
BJIMSIHME PA3JTHYHBIX
(paxkTopoB Ha
paBHOBecCHE U CKOPOCTh
XUMHMYECKHX PeaKIui




THunel 0oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHI
XHMHYECKHX peaknui
5 |OKO0l CxopocTh XMMHUYECKUX | XapakTepu3oBaTh [IpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BJIMSHUE KOHLEHTPAUUU |OPUEHTUPOBAHHBIC
paBHOBECHE pearupymoIux BEIECTB U |TEOPETUUECKHE 3a/laHus Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHUYECKHUX PEAKIHM BIIMSIOUINX HA U3MEHEHUE
XapakTepus3oBaThb CKOPOCTH XUMHUYECKOU
BIIMSIHUE U3MEHCHUS peakuuu. IIpakTuko-
KOHLIEHTPALlUU BEIECTB, |OPUEHTUPOBAHHBIC 3aJaHUS
peaxkuuu cpeasl U Ha IPUMEHEHUE NIPUHIUIA
TeMIIEpaTypbl Ha Jle-lllarense mist
CMEILIEHNE XUMUYECKOTO |HAXO0KJEHUS HAIPaBICHUS
paBHOBECHS CMEILIEHUS] PAaBHOBECHS
XMMHYECKON PEaKIuu 1
aHaJIn3 (paKToOpoB,
BIIMSIOUINX HA CMELLEHUE
XMMHYECKOTIO PABHOBECUS
6 HccaenoBaTs HCTHHHBIE
Pa3znen 6. PacTtBopsl PACTBOPBI € 32JAHHBIMHA
XapaKTepUCTHKAMU
6.1 |[OK 01 ITonsatue o pactBopax  |Pasznuyars CTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
IIK 3.5 2. IlpakTuko-
OpUEHTUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIIOJIb3YEMBbIE B OBITOBOM 1
IIPOM3BOJCTBEHHON
JEATEIIBHOCTH YEJIOBEKA
6.2 |[OK 01 Hccnenosanue croiictB |MccnenoBars husuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHUE CBOMCTBA “IIpuroroBneHue
HCTUHHBIX PaCTBOPOB pacTBopoB”
IT | IIpodeccoHaILHO-OPHEHTHPOBAHHOE COAePKaHUE (COAePKAHUE PUKJIATHOIO
MOIYJIs1)

7 Pa3zpen 7. OuenuBarp nocjaeAcTBHS |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayiuei
NPOM3BOJACTBEHHOMI NPOHU3BOJACTBEHHOMI npo¢ecCHOHATLHOU
AeATeJIbHOCTH AeAITeJIbHOCTH YeJIOBEKA |AesATeJbHOCTH)




THunel 0oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpUsITHI
qej10BeKa C MO3UIHUH
3KO0JIOTHYeCKOM
0e30macHoOCTH
OK 01 XuMus B OBITY H OnenuBath nocnencteus |Keiic (¢ yaerom Oymyieit
OK 02 MPOU3BOJCTBEHHOMN OBITOBOH 1 npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |(ITPOU3BOICTBEHHOM JESATETLHOCTH)
OK 07 NEeATEILHOCTH YelloBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:
IIK 3.5 nmo3unuii sxonorudeckoin | 1. Ilorennenne ximmara u

0€e30I1aCHOCTH

BBICBOOOXKIEHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymme marepuaitbl s
aBMa-, MallluHO- U
IpUOOPOCTPOCHHS.

3. HoBble MaTepuasibl s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIIapaToB
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