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1. TACITIOPT PABOYEH ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
XUMUs
1.1 OOjsacTh NpUMEHEHHs IPOrPaMMBbI

Peanuzanus cpeanero oo6mero odpazopanus B npeaenax OIT CIIO no nporpamme
IIOATOTOBKM CIELMAIMCTOB CPEAHEro 3BeHa no cneuuanbHocTH  «34.02.01
Cectpunckoe aeno» B coorBerctBuM ¢ @PI'OC CIIO no cnenuanbHocTH «34.02.01
Cectpunckoe geno», ¢ yuderoM TpeboBanuii DI'OC cpeanero oobiiero
o0pa3zoBaHus, YTBEPKJIACHHOTO MprukazoM MuHoOpHayku Poccun ot 17.05.2012 Ne
413 u denepasibHON 00pa30BaTENBHOM MPOTrPaMMBbI, YTBEPKIECHHOW MPUKAa30M
Munnpocsemienus Poccun ot 23.11.2022r. Ne1014.

1.2 O0mas xapakrepucTukKa yueOHOro npeamera XuMus

XuUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTpPaeT OCOOyI pOJb B
COBPEMEHHOW NMBWIN3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpPHI.
TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMUSl CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIIOBUEM YCITICIITHOTO
TpyJla W SKM3HU KakJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
co3uaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBleHa Ha pelIeHUe
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKOH, MUILIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHBbI 3J10POBbSI.

B coorBercTBUM ¢ OOMIMMHM LEISIMH M TPUHIMIAMHU CPEJHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3YYEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO TOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMA, MPOAOIKEHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsiomuMu  mpeaMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Opranndeckas xumus» u «OOmas W HEOPraHWYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KAHMSI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUMW M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUMN W3 OOLIEeH XUMUH) U
OPraHUYECKON XMMUHU.

[lon HOBBIM yIJIOM 3peHUs B TnpeaMere «XuMus» 0a30BOr0 YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOTMYECKHUE CBEIEHUS O BellecTBax U
XUMHYECKON pEAKIIHH.

Envnas cucrema 3HaHUNA O BOKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOoTeKaHus jJomnoijHsercs B kKypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIMMH KYJIbTYPOJIOTUYECKUI U MPUKIATHOMN
XapakTep.

1.3. leau n3yvyenus: yueOHOro npeamera XumMmus

['aBHBIMU LIETSIMU U3YUYEHUS npeameTa « Xumus» Ha 0a3oBoM yposHe (10-11
KJI.) SIBJISTFOTCSL:

1. dopmupoBaHue CHUCTEMbl XUMHUYECKHUX 3HAHUW Kak BaKHEUIIEH
COCTAaBJISIIOIIECH €CTeCTBEHHO-HAyYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JexkaT
KJIIOYEBbIE TOHATHS, (yHIAMEHTAIbHbIE 3aKOHbl W TEOPUU XUMHUHU, OCBOCHHE
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A3bIKa HAyKH, YCBOGHHE U TIOHUMaHHE CYIIHOCTH JOCTYMNHBIX 00001IeHui
MHUPOBO33pPEHYECKOTO XapakTepa, O3HAKOMJIEHUE C HUCTOpUEH HX pa3BUTUSA H
CTAHOBJICHUSI;

2. (ppopMUpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKinii, HEOOXOAUMBIX Il MPUOOpPETEeHUs] YMEHUUH
OPUEHTUPOBATLCS B MUPE BEILIECTB M XMMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
IIPUPOAE, B PAKTUYECKON U IIOBCEIHEBHOW JKU3HU;

3. pa3BuUTHE YMEHUN U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOJIIOCHUEM
U 00BSACHEHHEM XMMHUYECKOTO IKCIIEPUMEHTa, COOIIOICHHEM MTpaBuil 6€301acHOro
oOpallieHus C BEIIeCTBaMHU.

4. amanTanusi OOy4YarOIIMXCA K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (opMUpOBaHME WHTEIUICKTyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEILIECTBAMU U UX
MIPUMEHECHUEM;

5. ¢opmupoBaHue y o0OydYarOlMXCA KIIOUYEBBIX HABBIKOB (KIIHOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUJOB
JEeSATENbHOCTU: PEIlIeHUus MpoOieM, MOUCKa, aHau3a U o0paboTku MHpOpManuuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [UIl OLEHKH C TO3UIHM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;

6. pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEHM 00YUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMHU, UCTIOIB30BATh
COBpEeMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTUHW JIJIsl TIOMCKA M aHajIn3a Y4eOHOU |
HAYYHOTIOMYJISIPHON HH(POPMAIIUU XUMUYECKOTO COACPKAHMS;

7. ¢dopmupoBaHME€ U Ppa3BUTHE Y OOY4YAIOUIUMXCS AacCOI[MAaTUBHOTO W
JIOTUYECKOTO MBIIUICHUS, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MTPH TUIAHUPOBAHUU U MTPOBEACHUU
XUMHUYECKOT0 IKCIIEPUMEHTA;

8. BOCINUTaHHE Yy OOydYaroluxcsi YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPABJICHHOCTH XHUMHH, €€ BAXKHOM pOJIM B PEUICHUHU TJI00aTbHBIX MpodiieM
PalMOHAJILHOTO MPUPOONOJIB30BaHMS, TTOTIOJIHEHUSI SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3I0POBbIO, a TaKXKe MPUOOPETEHHUsl OIbITa
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUW I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMU

1.4 Mecto yueOHOro npeamera B crpykrype IIICC3:

VY4eOHblil mpeaMeT « XuMUsD» SBISIETCS] y4eOHbIM MPEAMETOM 00s3aTeIbHON
npeameTHoit ooOmactu  «EctectBenHbie Hayku»y DOI'OC  cpemnero oOiero
oOpa3zoBaHUs.

B yuebnom mnane IIICC3 y4yeOnblit npeaMer «XUMHS» BXOJUT B COCTaB
00111e00pa30BaTEIbHBIX YUCOHBIX JUCIIUTIINH.



[Ipu sTOoM wu3yueHue y4yeOHOro mnpeaMera XUMHS NPEIYCMOTPEHO Ha
0a30BOM ypOBHE M HANpaBJICHO HA JOCTHKEHUE TUYHOCTHBIX, METANPEAMETHBIX U
IIPEAMETHBIX PE3YyJIbTATOB.



2 IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIAMETA XUMMUA

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCHMS IpeaMeTa «XHUMHUS» OTPaXKaKOT
c()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JE€ATEIbHOCTH
oOyuJaroluxcs Mo peajin3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCJE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUsl  OOy4YalIIMMKCS  CBOMX  KOHCTHUTYLHMOHHBIX TpaB U
00513aHHOCTEH, yBaXKCHUS K 3aKOHY U MPABONOPSIKY;

IOPEACTAaBICHUS O COIMAIbHBIX HOpPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESTENbHOCTH TMPHU CO3JAAHHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEIbHBIX 3a/1ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W TPUHUMAaTb MOTHUBBI, HAMEPEHUS, JIOTHKY MU
apryMEeHThI IpyTUX IPU aHAIU3€ Pa3IMUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIINTAHUS:

LEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIHUIO
OTE€UYECTBEHHON XMMUH;

YB@XEHUSA K TPOIIECCYy TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAaOMIOAEHUH, KPOMOTJIMBBIX HKCIEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECAa W I[I03HABATENIbHBIX MOTHUBOB B TMOJIYYEHHH U MOCIEAYIOLIEM
aHanu3e WH(QOpPMALMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS,;

CHIOCOOHOCTH  OLIEHMBaTh CHUTYyallud, CBSI3aHHBIE C XUMHYECKHUMHU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSCh HA MOpPAJIBbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHME WU IMOCTYNKH CBOMX TOBAapUUIEH C
MO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUUA 3TUX
MOCTYTIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMSl IIEHHOCTEH 370poBoro u Oe3omacHOro oOpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;



coOmIo/IeHrss MpaBWil 0€30MacHOTO OOpalieHusi C BelecTBaMH B OBITY,
MMOBCE/IHEBHOM U3HU U B TPYJOBOM JEATEIbHOCTH; TOHUMAHUS IEHHOCTU MPABUII
WHJIMBUAYAJIBHOTO W KOJUJIEKTUBHOIO O€30MaCHOr0 TMOBEJCHUS B CHUTYyalUsX,
YIPOKAIOMIKMX 30POBbIO U YKU3HU JIIOACH;

OCO3HAHMUSI TIOCJIECACTBUNA U HEMPHUATHUSI BPEIHBIX MPUBLIYCK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS,;

S) TpPyaoBOro BOCHUTAHMS: KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
y4eOHO-HCCIIeIOBATENIbCKON JEATeTbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM
U APYTUX BUOAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUU NPAKTHUUYECKUX 3a]ay
COI[MAJIbHOM HAIIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

MHTEpEca K MPaKTUYECKOMY M3yYEHUIO MTpodeccuil pa3IndaHoro poja, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAaHUI 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HWHIUBUAYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U
noTpeOHOCTeN 00111IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€71eCO00pa3HOTO OTHOIICHHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBaHHUS )KM3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIILHOW CPEIBI;

OCO3HAHUSI HEOOXOJIMMOCTH HWCIOJIB30BAHMUS JOCTIKCHUM XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATILHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOIO HENPHATUS JEUCTBUM, IMPUHOCIIIMX BpEI OKPYXKaIOLIEH
MPUPOHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOIOTUYECKUE
MOCJEACTBUS MPEIANPUHUMAEMBIX IEUCTBUN U MPEOTBPALIATh UX;

HaJu4usi  Pa3BUTOTO  DKOJIOTMYECKOTO  MBIIIJICHUS,  HAKOJOTHYECKOM
KYJbTYphl, OIbITA JCATEILHOCTH HKOJOTMYECKONW HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MpaKkTUKe, CIHOCOOHOCTM M YMEHHMS AaKTHMBHO TMPOTHUBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHEIUPUKN XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(GhOpMHPOBAHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeICTaBlIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJIBI U YEJIOBEKa, B



MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHUH MpodJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHM JUISI  COBPEMEHHOM
LABWIM3ALMK: B €€ T'yMaHUCTHYECKOM HAIPABICHHOCTM W Ba)XHOM DO B
CO37JaHMM HOBOM 0a3bl MaT€pUaIbHOM KYJbTYpbI, pELIEHUH II100aIbHBIX IpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, IHEPIETUUYECKOM, MULIEBOU U
HKOJIOTHYECKON 0e30IacHOCTH, B PA3BUTUHU MEAMIIMHBI, OOECIEUYEHUU YCIOBUUI
YCHEIIHOTO TpyJla W OKOJOTMYECKH KOMMOPTHOM IKM3HU KaXKIOro YjeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB
NO3HAHMSI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HaHUS JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS Jies1aTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJIYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJNb30BaTh XWMHUYECKHE 3HAaHUSA s
pelieHus Npo0OJieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO WU
caM000pa3oBaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSM Tpy/Jla B pa3iMyuHbIX cepax npodeccrnoHalIbHOMN

ACATCIIBHOCTHU

METAIIPEJMETHBIE PE3VJIbTATBI
OBi1ajeHHEe YHHBEPCAIbLHBIMH I03HABATEIbHBIMHU AeHCTBUAMM:

baszosvle nocuueckue Oeticmeus: caMOCTOSATENBHO (HOPMYIHpPOBATh H
aKTyaJIM3upPOBaTh MPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh; OMPEHCTAThH IEIH
NeSATeNbHOCTH, 3aJlaBasi mapameTpbl U KPUTEPUU UX JIOCTUKEHUS, COOTHOCHUTH
pe3yabTaThl JEATEILHOCTA C IMIOCTABJICHHBIMU IIEISIMU;, MCIOJIb30BaTh MpU
OCBOCHUHU 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIACISITH XapaKTEPHBIC
MpU3HAKU TIOHATUM W  yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIME TMOHATHUS ISl OOBSCHEHHUS OTACIbHBIX (DaKTOB U SIBJICHUI,
BBIOMpATh OCHOBAHMS M KPUTEPUM ISl KiacCU(UKAIIMM BEIIECTB U XUMHYECKUX
peakimii; yCTaHABIMBATh MPUYMHHO-CICJACTBEHHBIE CBS3M MEXAY H3ydaeMbIMU
SBJICHUSIMH; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIyKTUBHbBIC, I€TyKTUBHBIE, 110
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX, (OPMYJIHMPOBATH BBIBOJBI W 3aKIIOUYCHHUS, MPUMEHSATH B MpPOIECCe
MO3HAHUS, MWCIOJIb3yEMbIE B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
MpeoOpa3oBbIBATh MOJEIbHBIE MPEICTABICHUS — XHUMHUYECKHI 3HAK (CHMBOJI)



JJIEMEHTa, XUMMYecKas ¢opMmyJia, ypaBHEHHE XUMHYECKOW peakuuu — MpH
pelieHny y4eOHBIX T[I03HABATEIbHBIX W MPAKTUYECKUX 3a7ad, MPUMEHAITh
Ha3BaHHbIE MOJIEJIbHBIEC MPEACTABICHMS AJI BBIABICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaEMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

baszosvie uccnedoeamenvckue Oeticmeus: BAAAE€Tb OCHOBAMH METOJIOB
HAy4HOT'O IMO3HAHMS BEIIECTB M XMMHUYECKHX pEeaKlHil; GOopMyIHpoBaTh LETU U
3aJlayd  MCCIIEIOBAaHUs, MCIOJb30BaTh IOCTAaBJIEHHbIE U  CaAMOCTOSITEILHO
c(hOopMyIUPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(GopMUpOBaHHSA TUIIOTE3bl IO IPOBEPKE INPABUIBHOCTU  BBICKa3bIBAEMBbIX
CY)KJICHUI; BJIAJIETh HAaBBIKAMH CaMOCTOSATEIBHOTO IIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIUpOBaTh
00001IeHHS ¥ BBIBOABI OTHOCUTENBLHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIA OTUET O MPOJIETAHHON paboTe; MPUOOPETaTh OIBIT
YYEHUYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOW JEATEIBHOCTH, IPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHHS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B IMO3HAHMS.

Paboma c¢ ungopmayueri: OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpopManuu (HAYYHO-TIONYJIApHAs JMUTEepaTypa XUMHUYECKOIO COJAEpkKaHus,
cIpaBouHble Mocobus, pecypchl WHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO
pa3MuYHBIX BUIAOB M (OpM TMpeACTaBICHUsS, KPUTUYECKU OLIEHUBAaTh €&
JOCTOBEPHOCTb W HENPOTHUBOPEUYMBOCTh; MPUOOpPETaTh OMNBIT HCIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOIMH M pa3jMYHBIX [OMCKOBBIX
CHUCTEM; CAMOCTOSTEIbHO BBIOMpPATh ONTHUMAJbHYI0 (OpPMY IpEICTaBICHUS
uHdopmaruu (cxembl, TpaduKd, TUArpaMMbl, TaONHIBI, PUCYHKH W JPYTHE);
MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMUYECKOU
uHboOpMaIel: MPUMEHITh MEXIpeAMETHbIe ((pHU3nUecKkrue M MaTeMaTHYeCKue)
3HAKK M CHMBOJIbI, (OpMyIbl, a0OpeBUATypbl, HOMEHKIATYPY; HCIOJb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH  y4eOHBIMM
AEeUCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXKIaeMOU TEMBbI B X0JI€ IMaiora u/uiu
IUCKYCCHUH,  BBICKa3bIBaTh  HUAEH, (QOPMYJIUPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCUTEJBHO BBIITOJIHEHMS MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTALUMEN pe3yJbTaTOB MO3HABATEIbHOW JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIIEIOBAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, pealn3alii y4eOHOro MpoeKTa U (GOopMyIUpOBaTH BHIBOJIBI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM IMyTEM COIJIACOBAaHUS MO3ULUN B
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X0J1e 00CYKJICHUS 1 00MEHA MHCHHSIMU.

Osianenue YHHBeEpCaIbHBIMH peryJsTHBHbIMU y4eOHBbIMH
NEeUCTBUAMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO I03HABATEIIBHYIO
NEATEIBbHOCTh, ONpenensas €€ LelMu W 3aJa4d, KOHTPOJMPOBATH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpe/jaraeéMblii aJrOpUTM JAEUCTBUI IpHU
BBINIOJIHEHUHM YYEOHBIX U HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ Y4ETOM TOJy4YeHHMs] HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEU JEATEIBHOCTA HAa OCHOBE CaMOAaHAJIN3a

N CaMOOIICHKH.

[TPEAMETHBIE PE3VYJIbTATHI
- chOpMHUPOBAHHOCTh IPEJCTABICHH O MECTE XMMHUHU B COBPEMEHHOW Hay4YHOM
KapTUHE MHpaA; TOHUMAHHWE PO XUMUU B (OPMHPOBAHWU KPYyro3opa W
(YyHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS MPAKTHUSCKHUX 3a/1a4;
- BIJIAJICHUE OCHOBOMNOJIATAIOIIMMU XHMHWYECKMMHM TOHSTUAMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEDHOCTSMH; YBEPEHHOE IIOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJAJICHUE OCHOBHBIMH METOJAAMHM HAYYHOTO MO3HAHUA, MCIIOJIb3YEMBIMU B
XUMUU: HAOJIOJICHUEM, OINHMCAaHUEM, H3MEPEHHEM, DJKCIICPUMEHTOM; YMEHHUE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTaThl MPOBEACHHBIX OMBITOB U JIENIaTh BBIBOIBI,
TOTOBHOCTh M CIIOCOOHOCTh NPUMEHSTh METOJbl TO3HAHUSA TpPH S5 pelieHuu
[IPAKTUYECKUX 3a/1a4;
- chOpMHPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIE OIEHKH U MPOU3BOIUTH
pacyeThl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;
- BIIaJIeHUE TIPABWJIAMH TEXHUKH O€30MaCHOCTH MPU MCIIOJIIB30BAHUU XMUMHYECKUX
BEILIECTB;
- c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIICHHI0 K XHUMHYECKOM
nH(popMaIu, NoJiy4aeMoi U3 pa3HbIX UCTOYHUKOB,;
- c(OpPMUPOBAHHOCTh YMEHUM KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHHKaIu, MHTEpHET U Apyrux);
- chOpMHpPOBAHHOCTh  yMEHUH  COONIIOAATh  TPaBWIIA  DKOJOTMYECKH
IEJIECO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHsI CBOETO 30POBbsI M OKPYXKAIOLIEW MPUPOAHOM CpENbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTAHU3MBI OIPEICIIEHHBIX BEIIECTB, TOHUMAs
cvbeicn mokazarenst [IJIK, moscHATP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
MPEIOTBPALIEHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M UYEJIOBEKA;
- mis oOyYarommMxcss C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBS: yMCHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;
- ISl CeNbIX U CIa0O0BUIAIIMX OO0YUYaIOIIUXCS: YMEHUE UCIIONb30BaTh PEIbeHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 11 3anucu XuMu4eckux Gopmyi.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA XUMUA

3.1 O0bem yyeOHOro npeamera XumMus U BUAbI Y4eOHOM padoThI

Bun yueo6Hoii padoThl

OoneMm
4aCc0B

O0beM padoThHI 00YYAKIIUXCH B AKAJeMUYECKUX Yacax (BCero)

164

O0bem paboTbl 00y4amlOIIUXCA BO B3aUMOAEHCTBHMH C
npenojaasaresem (Bcero)

140

B TOM YHUCIJIC.

JIEKLIUU

62

1abopaToOpHOE 3aHATHE

38

IMPAKTHYCCKOC 3aHATHUC

40

CamocrosiTeibHass  pabdora  oOyuamomierocsi  (Bcero) ¢
000CHOBAHHMEM pacuyeTa BpPEMEHH, 3aTpPavuBaeMOro Ha ee
BbINOJIHEHH

B TOM YHUCJIC.

U3y4YeHHe Y4yeOHOro/TEOpEeTUYECKOro mMarepuaia (Mo KOHCIEeKTaMm
JICKIIMI), N3YYeHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEPaTyPhI

IMIOATOTOBKA K IMPAKTHUYCCKUM H J'Ia60paTOpHLIM 3aHATUAM

BBIITOJIHCHHUEC MHANBUYAJIbHOI'O WJIX I'PYHITIOBOIO 3aJaHUA

MIOJIFOTOBKA K IMTPOMEKYTOUHOM aTTECTAIlUU, KOTOpasi TPOBOIUTCS B
dbopme qud. 3auera

MOJITOTOBKA peepaToB, MPE3eHTALUN U COOOIIEHUHN

KouncyabTanum

IIpomexyToyHas arrecrauus B popme
Ne 1 cemecTp — sk3ameH
No 2 cemecTp - sK3ameH

12
12

CamocrosiTenbHas pabota B 001ieo0pa3oBaTebHOM 1ukie corsacao @PI'OC
CIIO no cnenuaibHOCTH HE TIIAHUPYETCS, HO BBIMOTHAETCS 00YJArOIIMMUCS KaK

JAOMAIIHEC 3a1aHUC
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3.2 TemaTu4yecKkuil JIAH U COAEPKAHNE Y4eOHOr0 MpeAMeTa XUMMS

TemaTnueckue 0J10kH, OcHoBHOe coaep:xaHue (:g:(f:‘ OcHOBHBIE BH/IBI 1eATEIbHOCTH 00y4aK0IIerocst
TeMblI
1 2 3 4
Pazpea 1. OBIIASA U HEOPTAHUYECKASA XUMUSA 48
Tema 1.1. CoJiepKaHue JCKIMHU
Ilepuoanyeckuii 3akoH | 1 | Atrom. CoctaB aTOMHBIX siep. XUMUYESCKHNA JIEMEHT. PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH (BbLAEIATH
U NeprHoAnYecKas N3ortonsl. KopryckyisspHO-BOJIHOBOM Tyalu3M, UX XapaKTepHble MPU3HAKU) U IPUMEHSTh 3TH
cucrema JI.W. JIBOMCTBEHHAs MPUPOAA EKTpoHa. CTPOEHUE AIEKTPOHHBIX MOHSITHS TIPU OMMCAHUM COCTaBa U CTPOEHUS
MenpneJieeBa. 000J10YeK aTOMOB, KBAaHTOBBIE UHCIIA. DHEPreTUUECKHE BEIIECTB, JUIsl OOBSICHEHUS OTACIbHBIX (DAKTOB U
Crpoenne aToma. YPOBHH U TIOAYPOBHHU. ATOMHBIE opOuTanu. Knaccudukanms sIBJIIEHUH. PacKkpbIBaTh CMBICI IEPUOIUYECKOTO

XUMHUYECKHX JIEMEHTOB (8-, p-, d-, foemenTsr). 3akoHa JI. . MenneneeBa 1 1EMOHCTPUPOBATH €TO
Pacnpenenenne 351eKTpOHOB 1O AaTOMHBIM OPOUTAIISIM; 2 CHCTEMAaTH3HUPYIOIIYI0, OOBSICHUTENHYIO U
IPUHLIAII MUHUMYMa SHepruu, npuHumn [laynu, npasuio MIPOTHOCTUYECKYIO (YHKIMU. XapaKTepr30BaTh
XyHza. DIeKTpoHHbIE KOH(QUTYpallui aTOMOB JIEMEHTOB | — AJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
IV neprosioB B OCHOBHOM U BO30Y>KI€HHOM COCTOSIHUH, BO30YKJIEHHOM COCTOSTHMM) M HIOHOB XUMHUYECKUX
3JIEKTPOHHbIE KOHPUTYpauun HoHOB. [ToHsTHE 00 YHEPrUM 3JIeMEHTOB | — 4 nepuoIoB U UX BaJICHTHBIE
VMOHH3ALMH, YHEPIUH CPOJICTBA K JIEKTPOHY. BO3MOYKHOCTH, UCTIONIb3Ys OHATHS S-, p-, d-
OnexTpooTpunaTenbHOCTh. [leproauueckuii 3aKoH U AJIEKTPOHHBIE OPOUTAIIH, SHEPTETUUECKHUE YPOBHHU.
[Iepnonuueckas cucrema XUMU4YeCKux 1nemMeHToB JI. 1. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
Mengeneesa. Cs3b [lepuonnueckoro 3akoHa u XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10
[Ieproauueckoii CUCTEMBI XUMHYECKUX 2JIEMEHTOB C nepuogam u rpynnam Ilepuonndeckoit cucremst /.
COBPEMEHHOM Teopuel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH N. Menneneesa.
U3MEHEHHUs] CBOWCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX
MMHU IPOCTHIX U CIOXHBIX BEILIECTB MO rpynnam 1 nepruojam.
3HayeHue nepuoauyeckoro 3akona J[.M. Menpeneena.

IIpakTHyeckoe 3ansaTHe Ne 1.

XapakTepUCTUKA IIEMEHTOB C Y4ETOM MECTOHAXO0XKICHUS B

nepuoanyeckoil cucreme. CoctaBiieHUE 3JIEKTPOHHBIX (HOPMYII 2

aTOMOB 3JICMCHTOB U 3HeKTpOHHO-Fpa(queCKHX CXEM
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

(PHEpreTUYeCKHX ArarpaMm), 3aroJIHEHUE MX JICKTPOHAMH.

CamocrosrenbHas paboTa 00y4aroLuXcs:

1. ITonroroBka noki1anoB 1o Teme «lIpeanocbulku OTKpBITUS
[Tepuonuueckoro 3akoHa» u cooOiieHuil Ha TeMy «OTKpbITHE
.. MenneneessiM [lepuoanueckoro 3akona u [lepuoanueckon
CHUCTEMBI XUMHYECKUX DJIEMEHTOBY.

2. BrinonHeHue ynpaxHEHUs Ha CBOMCTBA 3JIEMEHTOB U UX
COEIMHEHUI B 3aBUCUMOCTHU OT PACIIOIOXKEHHS B IIEPUOANYECKON
cucTteMe. 3arnoJIHEHUE SHEPreTUUECKUX YPOBHEH aTOMOB
3JIEMEHTOB MAJIbIX IEPUOOB.

Tema 1.2.
CrtpoeHue BelecTna.

Cojeprxkanue JEeKIU

1 | Xumnueckas cBA3b. Buibl XUMU4ecKOU CBS3U: KOBAJICHTHas,
MOHHas1, MeTaJutndeckas. MexaHu3Mbl 00pa30BaHHUS
KOBQJICHTHOH CBSI3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIM.
OHeprus u AnuHa cBsi3u. [1oaspHOCTH, HAlIPaBIEHHOCTb U
HaCBIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHble cBs3M.
Bonoponnas cBsi3b. MexMOIIEKYIIIpHbIE B3AUMOICHCTBHSI.
BaneHnTHOCTB M BaJIEHTHBIE BO3MOXHOCTH aTOMOB.
I'uGpuam3anms aToMHBIX opOuTasei. CBs3b IEKTPOHHON
CTPYKTYPbI MOJIEKYJI C X T€OMETPUYECKHM CTPOCHHEM (Ha
IpUMEpE COEAMHEHUN AIEMEHTOB BTOPOTO MEPHOJA).
[IpencraBnenne o KOMIUIEKCHBIX coennHeHux. CocTas
KOMILIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTelb, TUTAH/IbI.
KoopaunanyonHoe uncio. HoMeHknaTypa KOMILIEKCHBIX
COENMHEHNI. 3HaYEHEe KOMIUIEKCHBIX coennuennii. [louarue
0 KOOpJIMHALMOHHOM XuMuu. BemmecTsa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIbI KPUCTAJUIMYECKUX
peleTok (CTpyKTyp) U cBoiicTBa BelecTB. IlonsATHE O
JUCTIEPCHBIX CUCTeMax. VICTUHHBIE pacTBOPBHI.
[IpencraBneHne 0 KOJIIOUIHBIX pacTBopax. HackleHHsle n

PackpbIBaTh CMBICI N3y4aeMbIX MOHATHA (BBIACTSAThH
WX XapaKTepHbIE MPU3HAKU) U IPUMEHSTH 3TH
TIOHSITHS TIPU OMMCAHUH COCTaBa M CTPOCHUS
BEIIECTB, ISl OOBSICHEHUS OTIICIBHBIX (DAKTOB U
sBiieHui. OnpeaensTe BUAbl XUMUYECKOUN CBSI3U
(KOBaJIEHTHOM, HOHHOM, METAJITMIECKOM,
BOJIOPOJIHOM) B COETUHEHUSIX, THIT KPUCTAILTUHIECKON
penIéTkH KOHKpeTHOTro BemecTBa. OOBICHATH
MEeXaHU3M 00pa30BaHUS KOBAJIEHTHON CBS3H
(0OMeHHBIN ¥ TOHOPHO-aKLENTOPHBIN). Onpenensirs
BAJICHTHOCTD U CTEIICHb OKHCIICHUS XUMHUECKUX
3JIEMEHTOB B COCIMHEHUSIX PA3TUYHOTO COCTaBA.
OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BHIa
XUMUYECKOHN CBS3U U TUIA KPUCTALUTUYECKON
pemérku. [IpoBOAUTH BHIYMCTICHHUS C
HCTIOJIb30BAHUEM TTOHSATHS «MacCOBast OIS
BEII[ECTBA B PACTBOPEY.

14




TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

HEHACBIIIEHHbIE PACTBOPbI, PACTBOPUMOCTD.
Kpucramioruaparsl.

IIpakTnyeckoe 3ansaTue Ne 2.

CrniocoObl BbIpaykeHUsI KOHIICHTPAIMN PaCTBOPOB: MaccoBast 0JIst
BELIECTBA B paCTBOPE, MOJISIpHAsl KOHIIEHTpalus. Pemenue
MIPaKTUYECKUX PACUETHBIX 337a4 HAa BBIYUCIIEHUE IPOLEHTHON
KOHIIEHTPAIlU! pacTBOPOB.

JlaGopaTtopnas padora Ne 1. O3HaKkOMJIEHHE CO CBOMCTBaMU
JUCHIEPCHBIX cucTeM. [IpuroroBiaeHue pacTBOpoB 3a1aHHOMN
KOHLICHTpALUU.

CamocTosTenbHast paboTa 00yJaroUXxcs:
BBITIOJTHEHHE YIIPAXHEHUH Ha ONIpE/IeNICHNE TUTIA CBSI3U U
COCTaBJICHUSI 3JICKTPOHHBIX M CTPYKTYPHBIX (hOPMYJI BEIIECTB.

Tema 1.3.
XuMHYeCKHE PeaKIHH.

CopepxaHue TeKIUN

1 | Knaccudukanms XuMHYEeCKHX PEaKIMii B HEOPraHNYECKON 1
OpPTaHHYECKON XUMHUH. 3aKOH COXPaHEHUS MacChl BEIICCTB;
3aKOH COXpaHEHHsI U MPEBPALICHUS YJHEPTUU TTPH
XUMHYCCKHX peakiusx. TermnoBbie 3PeKThl XUMUICCKIX
peakuuii. Tepmoxumudeckue ypaBHeHus. CKOpOCTh
XUMHYECKOH PEaKIiH, €€ 3aBUCUMOCTD OT Pa3IUYHBIX
dakTopoB. 'oMoreHHbIe U reTeporeHHbIe peakiuu. Katanus u
Katanu3aTopsl. OOpaTUMble U HEOOPATUMBIE PEaKIUU.
Xumudeckoe paBHOBecHe. KOHCTaHTa XMMHUECKOTO
paBHOBecHs. DaKTOPHI, BIUSIONINE HA ITOJIOKCHHE
XUMHYECKOTO PABHOBECHUS: TEMIIEpaTypa, AaBICHUE U
KOHIICHTPAIIUH BEIICCTB, YUYACTBYIOIIMUX B peakiuu. [IpuHImI
Jle lllarenwe. Dnexkrponutudeckas auccounanus. CUIbHBIC U
ciabpie mekTpoauThl. CTeneHs Aucconnanun. Mlonnoe
npousBeieHrue Bojbl. Cpejia BOAHBIX PACTBOPOB: KMCIIOTHAS,

PackpbIBaTh CMBICI N3y4aeMbIX MOHATHIA (BBIACTATH
WX XapaKTepHbIC MPU3HAKH) U IPUMEHSTD ITH
TIOHSATUS MIPU ONMKMCAHUM COCTAaBA U CTPOCHUS
BEILIECTB, /ISl OOBSICHEHUS OTACIBbHBIX ()aKTOB U
spieHuit. KimaccuuuupoBath XUMHUECKHE PEAKITHH
10 Pa3JIMYHBIM IPU3HAKAM (YUCTY B COCTaBY
pearupymoIrx BemecTB, TEII0BOMY dPQeKTy
peaKIuu, U3MEHEHHUIO CTETICHEH OKUCIICHHS
AJIEMEHTOB, 0OPAaTUMOCTH, YYACTHIO KaTallu3aTopa u
T.I1.); CAMOCTOSATEIHLHO BEIOMpPATh OCHOBAHUS U
KpUTEPUU I KIACCU(PUKAIUU XUMUYECKUX
peakuuii. OOBACHATH 3aKOHOMEPHOCTHU MTPOTEKAHUS
XUMUYECKUX PEAKUUN C yUETOM UX SHEPreTHUECKUX
XapaKTEPHUCTHK, XapaKTep U3MEHEHHUSI CKOPOCTH
XUMHUYECKON peaKIiuu B 3aBUCUMOCTH OT Pa3IMyHbIX
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4
HelTpanbHasl, menodHas. Bogopoausiii nokasarens (pH) (akTOpOB, a TAaKXKe XapaKTep CMEICHHS
pactBopa. ['uaponus coneil. Peakiiuu HOHHOTO 0OMeHa. XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM BHEIIHUX
IIpakTnueckoe 3anaTue Ne 3. OKuciIuTEILHO- 2 BozaeiicTeuil (mpuHuun Jle Illarense). PackpriBaTh
BOCCTaHOBUTEIIbHBIE peakluu. MeTo 37eKTpoHHOro OanaHca. CYIIHOCTB: OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX
IMpakTuyeckoe 3ansaTue Ne 4. peakuuil IoCPEeICTBOM COCTaBJIEHUS AJIEKTPOHHOIO
BrinosiHeHne ynpaxxHEHU Ha COCTABJICHUE YPAaBHEHUMN 2 OanaHca 3TUX peakluii; peakiuii HOHHOro 0OMeHa
IIEKTPOJIUTUUECKON JUCCOLUAINY, PEAKLUIl HOHHOTO OOMEHa, IIyTEM COCTABJICHUS UX IOJIHBIX U COKpPAIIEHHBIX
TUPOJIA3a COJICH. VMOHHBIX YPAaBHEHUH; peakUnii THAPOIIN3a, PEAKIUN
IMpakTuyeckoe 3anaTHE N2 5. DIIEKTPOIU3 PAaCTBOPOB U 2 KOMIUIEKCO0OpazoBaHus (Ha mpumepe
pacIuIaBoB BELIECTB. TUJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS).
Jlaboparopnasi padora Ne 2. [IpoBeaeHue peakiiuii HOHHOTO 2 [IpoBOaUTE M ONMCHIBATH XUMHUUYECKUN IKCIIEPUMEHT:
oOMeHa. OnpezeneHue cpeibl paCTBOPOB BELIECTB C IOMOIIBIO ONpeIEeTIeHUE CPEIbl BOJHBIX PAaCTBOPOB BEUIECTB;
YHUBEPCAJIBLHOTO HHIUKATOPA. MIPOBE/ICHUE PEaKIMii MIOHHOTO 0OMeHa; 3ydyeHue
JlabopaTtopnasi padora Ne 3. Biiusiaue pa3nuunbix (pakTopoB Ha 2 BIIUSTHUS Pa3IUYHbIX (PAKTOPOB HAa CKOPOCTh peaKlnii
CKOPOCTb XUMUYECKON PEaKUU U Ha MOJI0KEHNE XUMUYECKOTO U TI0JIO’KEHUE XUMUYeCKoro paBHoBecHs. Ciie1oBaTh
PaBHOBECHSI. MpaBUJIaM MOJIb30BAaHUS XUMUYECKOMN MOCY0U U
CamocTosTenbHast paboTa 00yJaroUXxcs: nabopaTopHbIM 0bopynoBanueM. [IpencTaBisiTh
pelIeHue 3a1a4 1o ONpPeIEICHUI0 CKOPOCTH XUMHUECKUX Pe3yNIbTaThl XUMUUECKOT0 SKCIIEpUMEHTa B hopMe
peaKUrid, YCIOBUM CMENIEHUS XUMUYECKOTO PABHOBECHS 3allMCH YPAaBHEHUN COOTBETCTBYIOIINUX PEAKIUN U
JienaTh BBIBOJIbI HA MX OCHOBE. [IpoBOauTH
BBIYHCJIEHMS: C HCIIOJI30BAHNEM MOHSTHS «MaccoBas
JI0JIS BEILIECTBA B paCTBOPE», a TAKIKE 1O
YPaBHEHUSIM XUMUYECKUX PEAKLUNA, B TOM YHCIIE
TEPMOXHUMHUUYECKHE PACUETHI
Tema 1.4. Coneprxkanue JISKIU
MeTtaJuibl 1 | Metamnsl. [Tonoxxenne meraminos B [lepuoanyeckoit cucrteme PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH (BBIAETSATH
XUMUYECKUX AJIeMEHTOB. OCOOEHHOCTH CTPOCHUS WX XapaKTepHbIC MPU3HAKU) U TPUMEHSITH 3TH
3MEKTPOHHBIX 000J0YeK aTOMOB MeTaiioB. O01ue MIOHSATUS MTPU ONKMCAHUM COCTAaBA U CTPOCHUS
¢u3nueckue cBOMCTBa MeTayUIOB. [IprMeHeHe METalIoB B 2 BEIIECTB, ISl OOBSICHEHUS OTACIBHBIX (DAKTOB U

6BITy, IpUupoac U TCXHUKE. CrraBbl METANIOB.

sBiieHuH. OOBSICHATD O6H_II/I€ 3aKOHOMCPHOCTHU B
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4
DNEKTPOXUMHYECKHUN Psi HANIPsDKeHUH MeTaimioB. O0mue W3MEHEHUU CBOMCTB 3JIEMEHTOB — METAJUIOB U UX
CrocoObI oyyeHus: MeTauioB. Koppo3us MeTasuios. COEIMHEHH ¢ yUETOM CTPOEHUS UX aTOMOB U
Cr1oco0blI 3aIUTHI OT KOPPO3HUH. nonoxeHus B [lepuoanueckoi cucreMe XUMUYECKHUX
2 | O6urast xapaKTepUCTUKA METAJIJIOB TJIaBHBIX moAarpynn (1A- anemenToB J[. 1. MenneneeBa. Xapaktepu3oBaTh
rpynna, [IA-rpynna) [lepuoauueckoii cucTeMbl XMMHUYECKUX (onmchIBaTh) OOIIME XUMHUECKUE CBOMCTBA
371eMeHTOB. AfoMuHUN. AM(OTEpHBIE CBOWCTBA OKCHIA U 2 METAJUIOB, UX BAXXHEHIINX COCUHEHUH,
ruapokcuaa amroMuHusa. OO0IIast XapakTepruCTUKa METAIIJIOB MOATBEPIK/IAsl 3TO OMKUCAHUE IPUMEPAMU YpaBHEHU I
no6ounbix noarpynn (b-rpymnm) [lepuoauueckoit cuctembl COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;
XUMUYECKUX AJIEMEHTOB: MElb, LIMHK, XPOM, JKEJe30. MPUMEHEHNE METAIIJIOB B PA3JIMYHBIX 00JacTsIX, a
Baxkueiimue coenHeHNs METAIUIOB (OKCHIbI, TUAPOKCHUIBI, TaK)K€ UCIIOIb30BAHNUE UX JJI CO3/IaHUs
COJIN). COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUM.
IIpakTu4yeckoe 3ansitue Ne 6. PemieHue pacu€THbIX 3a7a4. 2 OmnuceiBaTh cIOCOOBI 3alIUTHl METAJIOB OT
— BBIYUCJICHHE MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MTPOIyKTa KOppo3uu. PackpbIBaTh CYyIHOCTH OKUCIUTEIBHO-
peakuun, eCiu OJHO U3 BEUIECTB IaHO B BUJIE PACTBOPA C BOCCTAHOBHMTEIIBHBIX PEAKIMI MOCPEACTBOM
OIIPEJIEJICHHON MacCOBOM JI0JIEW paCTBOPEHHOIO BELIECTBA, WIH COCTABIIEHHS DIIEKTPOHHOIO OanaHca 9TUX PeaKiuid.
UMEET MPUMECH; — BBIYUCIIEHHE MacChl (00beMa, KOIMYeCcTBa IIpoBOANTH peaKiuy, MOATBEPKAAFOLINC
BEIIIeCTBA) MPOAYKTA PEaKIUu, €CIIH OJJHO U3 BEIIECTB JIaHO B XapaKTepHbIC CBOMCTBA H3Y4aeMbIX BEIICCTB,
BHJIE pACTBOPA C ONPEJICTCHHON MaCCOBOM J0OJIEN paCTBOPEHHOTO Pacro3HaBaTh ONBITHBIM ITyTEM HOHBI METAJLIOB,
BEII[ECTBA; — BBIYKCIICHHUE BBIXO/a MPOIYKTA PEAKIHH OT HPUCYTCTBYFOMINC B BOTHBIX paCTBOPAX.
TEOPETHUECKH BO3MOKHOTO Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METObI
JlaGoparopnas padora Ne 4. Perienune sKCriepMMEHTAIbHBIX 2 TMO3HAHUA — HPOBE/ICHHE, HAOTIONCHNE U OMICAHUE
3a1a9 1o Teme «MeTasb». XUMHUYECKOTO IKCIEPUMEHTA (IEMOHCTPAIIIOHHBIE U
2 1a00paTOpHBIE OMBITHI, IPAKTUYECKHE PaOOTHI).

JlaGopaTtopnas padora Ne 5. KauecTBeHHbIE peaklui Ha
KATHUOHBI METAJLJIOB.

CamocrosiTenpHas paboTa 00yJaronuxcs:

1. Pemenue 3a1a4 Ha onpeiesieHue KOHIIEHTPaIMKY pacTBOPOB.
2. BrinonHeHre yIpaXXHEHW Ha COCTABIICHUE YPaBHEHUI
AIIEKTPOJIUTHUECKOM TUCCOIMALINY, PEaKIMii HOHHOTO 0OMeHa,
TUIPOJIA3a COJei

[IpencraBasTh pe3ynbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3alnCH ypaBHEHUI
COOTBETCTBYIOIIMX pEaKLUi U J1eJaTh BHIBOABI HA UX
OCHOBC. CHCHOB&TB ImpaBujiaM IOJIb30BAHUA
XUMUYECKOHN TTOCYI0N 1 TaOOpaTOPHBIM
obopymoBanueM. [I[poBOIUTH BRIYUCIICHUS T10
YPaBHEHHSIM XUMHUUECKHX PEAKIIHIA.

17




TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMbl
1 2 3 4
Tema 1.5. Hemeramnbl. | Conepikanue JEKIUU

1 | Hemeramsl. [lonoxenne Hemetamios B [lepuoauueckoit PackpbIBaTh CMBICI N3y4aeMbIX TOHATHH (BBIAEIATH
cucteme xumuueckux snnementos J[.1. Menneneesa u 2 WX XapaKTepHbIE MPU3HAKN) U IPUMEHSTH 3TH
0COOEHHOCTH CTPOeHUsI aTOMOB. PHU3NUECKUE CBOHCTBA MIOHSITHS IIPU ONMCAHUM COCTaBa U CTPOEHUS
HEMETAJUIOB. AJUIOTPONHSI HEMETAJIOB (Ha MpUMepe BEIIECTB, JIsl OObSICHEHUS OTNIENbHBIX (PAKTOB U
KHUCIIOpOJIa, cephl, (hocdopa u yriepoaa). sBiieHuH. OOBSACHATH O0IIME 3aKOHOMEPHOCTH B

2 | XuMHUYECKHE CBOMCTBA BaXXHEHIIINX HEMETAIOB (TaJIOTEHOB, 2 Hgl}f[eHeHHH CBOUCTB HEMCTAJIIOB 1 MX COCIMHCHUH C
cepsl, a3o0ta, Gocdopa, yriaepoaa u KpeMaus). OKCUIbI YACTOM CTPOCHHUA UX aTOMOB 1 TIOJIOACHIA B
HeMmeTaiuioB. Kucnopoaconepxaniue Kuciotsl. Bonopoansie Ilepronirieckoit cCTeMe XUMHMECKHX 21IEMEHTOB /1.
COEMHEHNS HEMETAIIOB. N. Menpeneesa. XapaKTE:pI/BOBaTb (onuceIBaTh)

o01Irie XuMHYECKHe CBONCTBA HEMETAJIIOB, UX

IIpakTn4yeckoe 3ansitue Ne 7. Pemenne pacu€THbIX 3a7a4. BAKHEWIIINX COCIMHEHUMN, TOATBEPK A ITO

— BBIYHUCIIEHHE Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOTYKTa 2 OlMCaHue IpUMepamMH ypaBHEHHM

peakiuy, eciiu OJTHO U3 BELECTB JaHO B BUJE PacTBOpa C COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL.

OTIpeJIeIEHHONW MaccoBOM J0J1el paCTBOPEHHOT'O BEILECTBA, WU XapakTepr30oBaTh BIUSHIE HEMETAIJIOB U UX

UMeeT IPUMECH; — BRIYUCIIEHHE Macchl (00beMa, KOJIn4ecTBa COEIMHEHUH Ha KUBbIE OPraHU3MbI; OIIUCHIBATH

BEIIECTBA) MPOAYKTA PEaKkuu, €CIU OJJHO U3 BELIECTB JIaHO B IIPUMEHEHHE B PA3IMUHBIX 00JaCTAX MPaKTHUECKON

BU/JIE PACTBOpA C OIIPEIETIEHHON MacCOBOH J10JIEl PACTBOPEHHOTO JESTEIbHOCTH YEJIOBEKA.

BELIECTBA; — BHIYMCIECHUE BBIX0J1a IPOAYKTA PEAKIIUHU OT

TEOPETUYECKH BO3MOXKHOTO

JlabopaTropnasi padora Ne 6. KauecTBeHHbIEC peakiiuu Ha 2

AQHUOHBI 1 KATHOH aMMOHUS.

JlabopaTtopnas padora Ne 7. Penienue skciepuMeHTATbHBIX 2

3an1a4 no Teme «HemeTamibny.

CamocTosTenbHast pabota 00yyarouXcs: BHITOJIHEHUE

yOpaxHeHH Ha mo100p K03 duirenToB B ypaBHeHusix OBP

METOJ/IOM 3JIEKTPOHHOTO OajaHca.

Pazgen 2. XUMUSA U ’KU3Hb 2

Tema 1.1. Xumus

Cojiep)KaHue JICKIIUHT
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4
U JKHU3Hb. 1 | Ponte XxumMum B 00ecrieueHHH HKOJIOTHUECKOM, PackpsIBaTh posib XUMUHU B PELICHUU
SHEPreTUYeCcKOl U MUIEBOI 0€30MacHOCTH, pa3BUTHH SHEPTreTUYECKHX, ChIPbEBBIX U IKOJIOTHYECKUX
MeauiuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB po0JieM 4eT0BEYeCTBa, OMMCHIBATH OCHOBHBIC
U xuMudeckux peakuuii. [Ipeacrapnenus 00 o0mMX HAYyYHBIX HaIlpaBJICHUS Pa3BUTHSI XUMHUYECKOW HAYKH U
MPUHIMIAX MPOMBIIIIEHHOTO NOJTYYeHHs BaXKHEHIIINX TexHonoruu. [IpuMeHsTh npaBuiIa 6€30MacHOTO
BelIecTB (Ha MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHON 2 oOpallieHus C BeIeCTBaMH, HCIIOIb3yEMbIMU B
KHCJIOTBI, METaHOJIa). YeTOBEK B MUPE BEIIECTB, MATEPUAJIOB MOBCEIHEBHOM KU3HU, ITpaBUjIa IOBEACHUS B LEISIX
Y XUMUYECKUX PEAKIUIl: XUMUS U 30POBbE YEIOBEKA; cOepeXeHUs 310pOBbs U OKpPY:KAIOIIeH MPUPOTHOM
MpaBujia UCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB; Cpe[ibl; MOHNUMATh Bpe (OMMaCHOCTh) BO3/ICHCTBUS Ha
npaBuiia 6€30MacHOro UCIOIb30BaHUSI IPENapaToB OBITOBOM YKUBBIE OpPraHU3MBbl ONPEJIETIEHHBIX BEIIECTB CMBICI
XVMMHH B ITIOBCETHEBHOM KU3HU. bpITOBas XuMHueckas nokazarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
rPAMOTHOCTh YMEHBILIEHUS U IPEAOTBPALLEHUS UX BPEAHOTO
IMpakTuyeckoe 3anaTue Ne 8. ['eHeTHueckas CBsI3b KJIACCOB 2 BO3JIEUCTBUS. AHATM3UPOBATh U KPUTHUECKU
HEOPTraHUYECKUX BEILECTB. OLIEHHBATh WH(OPMALIUIO, CBA3AHHYIO C
JlabopaTropnasi padora Ne 8. M3yueHrne XuMu4ecKkux 2 XUMHYECKMMH IIPOLIECCAMHU U UX BJIMSHUEM Ha
IIPOLIECCOB U UX BIMSIHUS HA COCTOSIHUE OKPYXKAIOLIEH CPebl. COCTOSIHME OKpy»karoel cpensl. Mcnonb3oBaTh
CamocTosTenbHast paboTa 00yJaroUXxcs: MIOJTyYeHHbIE 3HAaHUS U MIPEJCTABJICHHUS O chepax
1. [ToaroroBka npe3eHTauii 1 ONMOPHBIX CXEM. NESATENbHOCTH, CBSI3aHHBIX C HAYKOU U
2. PaboTa ¢ KOHCIIEKTOM. COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY IS
OpHEHTAIIUU B BBIOOpE CBOCH OymyIeit
npodeccnoHanbHOM nesTenbHocTH. [IpuHIMAaTh
yJacTe B 00CYKJICHHH MPOOJIeM XUMUYECKON 1
9KOJIOTUYECKON HANpaBICHHOCTH, BhICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO 110 TTPOOJIEME U TpeIaraTh
BO3MOKHBIE ITyTH €€ PEIICHUS
Paspean 2. OPTAHUYECKASA XUMUSA 92
Tema 2.1. Cojiep)KaHue JICKIIUHU

OcCHOBHBIE NOHATHS
OpPraHu4ecKoi XUMHUH

1

[IpeameT u 3HaYEHUE OPraHUYECKON XUMHH, ITPEACTABICHUE
0 MHOT000pa3uM OpraHUYeCKUX COSAUHEHHH. DIEKTPOHHOE

PackpbIBaTh CMBICI N3y4aeMbIX MOHSATHH (BBIAETATH
UX XapaKTEepHbIE IPU3HAKN) U IPUMEHSTH 3TU
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMbI
1 2 3 4
U TeOpHUs CTPOEHUS CTPOEHHUE aTOMa yIiIepojia: OCHOBHOE U BO30YXKIEHHOE MIOHATUS IIPU ONMCAHUM COCTAaBA U CTPOCHUS
OPraHMYecKux COCTOsIHMS. BasieHTHBIE BO3MOKHOCTH aTOMa YIJIEpOA. BEIIECTB, JIsl OObSICHEHUS OTNIENbHBIX (PAKTOB U
COeIMHEeHUI. XHUMHUUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX. THUIIbI 2 SIBJICHUM. PacKkpbIBaTh CMBICII ITOJIOKEHUN TEOPUU
rUOpUIM3AIKM aToMa yriiepoaa. MexaHu3Mbl 00pa30BaHUS CTpoeHus1 opranndyeckux Bemiects A. M. bytieposa
KOBQJICHTHOH CBsI3M (OOMEHHBII U JOHOPHOAKIEITOPHBIN). Y IPUMEHATH UX JJIS1 OObSICHEHHS 3aBUCUMOCTH
Tunsl nepekpbIBaHUS aTOMHBIX OpOUTaseil: G- U T-CBA3H. CBOMCTB BEILIECTB OT COCTABA U CTPOECHUSI.
OpunapHasi, 1BOiHas ¥ TpoiHast cBs3b. CriocoObI pa3pbiBa Hcnons30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
CBsI3€d B MOJIEKYJIAX OpraHu4ecKux BewecTs. [lonsTue o COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
CBOOOJTHOM pajifKalie, HyKJIeo(puiie 1 IeKTpodue. (pa3BEpHYTHIX, COKpAIEHHBIX, CKEIETHBIX) (hOpMYIT
2 | Teopusi cTpoeHUsI OpraHUYECKUX coequHEHU A.M. OpraHM4ecKux BemecTB. Onpeaenars BUAbI
byrtnepoBa u ee COBpeMEHHOE pa3BUTHE — CTPYKTYpPHAs XMMHUYECKOH CBSI3U (OJMHApHBIE, KPAaTHBIE) B
TEOPHsI OPrAHMYECKUX COCUHEHUHN. 3HAYEHNE TEOPHUH OPraHUYECKUX COCAMHEHUAX. XapaKTEePU30BaTh POJIb
CTPOEHMSI OPraHUYECKUX COEIMHEHUI. DIIEKTPOHHbIE Y 3HAYEHHUE OPraHUYECKON XUMUU B PELICHUU
3¢ (deKThl B MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUH. 2 Ipo0JIEM IKOJIOTUYECKOM, MUILEBOM O€30M1acHOCTH, B
WnpyxtuBHbIM 1 Me3oMepHbIH 3¢ dekTrr. [IpencraBnenue o pa3BUTUU MEAULIMHBI, CO3JAHUU HOBBIX MAaT€pUAJIOB,
KJIacCU(PUKAIUU OpraHndecKuX BemecTB. OCOOEHHOCTH U B 00€CIIEYEHUN PALMOHAIBHOTO
KJIaccu(UKaIys OpraHmyeckux peakuuii. OKUCIUTEIbHO- IIPUPOJOIIOIIB30BAHMS; TOATBEPKIATE €€ CBA3b C
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHMH. JpyruMH Haykamu. Mcrons3oBate Moaenu
3 | MonekymsipHbIe U CTPYKTYpHBIE popmyibl. CTpyKTypHBIE OpPraHUYECKUX BELIECTB ISl WIIIIOCTPALUU UX
(dbopMyIIbl pa3TUYHBIX BUJOB: pa3BepHyTas, COKpalleHHas, XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS.
ckenetHas. M3omepus. Buasl n3oMepuu: CTpyKTypHas, Habmtonate 1 onuchIBaTh JeMOHCTPAIIMOHHbIE
npocTtpancTBeHHas. [loHaTue o GQyHKIIMOHANBEHOM TpymIIe. OTIBITHI; TIPOBOJIMTE M ONUCHIBATE JIA0OPATOPHBIE
I'omonorus. I'omonornyeckue psael. HomeHkinarypa 2 OTIBITHI.
OpPTaHMYECKUX COSAMHEHUN (CUCTeMaTh4yecKas u
TpUBHAJIbHbIE Ha3BaHMUS).
IIpakTHyeckoe 3ansaTHe Ne 1. 2

BrinonHenue ynpaxHeHUH Ha COCTaBJICHUE CTPYKTYPHBIX
dbopMyT M30MEPOB M HA3BAHUI 110 CUCTEMATUYECKON
(MEeXTyHAPOIHOI ) HOMEHKJIATYPE.
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMblI
1 2 3 4
JlabopaTopHasi paGora Ne 1.
DJIEeMEHTHBIN aHAJIU3 OPTaHUYECKUX COeAUHEHHI. OMBITHI MO 2
IIPEBPALICHUIO OPTaHNYECKUX BEILIECTB IIPU HAarPEBAHUU
(TutaByieHue, OOYTIMBAaHUE U TOPEHUE).
CamocrosTenbHas paboTa 00y4arOIuXcs:
BeinonHenue 3ajanuii Ha COCTaBICHUE CTPYKTYPHBIX (GOpMYII
U30MEPOB U TOMOJIOTOB.
Tema 2.2. CoJiepKaHue JCKINHU
IIpenesabHble 1 | Ankanbl. ['omonormaeckuii psij ankanos, oomas Gopmyiia, Bnagets n3ydaeMbIMU XUMUYECKUMU TTOHATUSMHU.
yIJ1€BOAOPOABI: HOMEHKJIaTypa U U30MepHsl. DNEKTPOHHOE U BbIABIATE XapakTepHbIE IPU3HAKU TOHITHH,
aJIKaHbl, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKaHOB, Sp3 - YCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh
HHMKJI0AJIKAHBI. rUOpuAM3aIKs aTOMHBIX OpOUTanei yrieposaa, G-CBs3b. COOTBETCTBYIOIIME NIOHATHUS IIPU OIIMCAHUU COCTaBA,
Kondopmepsr. dusznyeckre CBOMCTBA aTKaHOB. X UMHUYECKHE CTPOEHUS U NPEBPALICHUN OPraHUYECKUX
CBOICTBA aJIKaHOB: PEAKLIMU 3aMEILLEHUS, N30MEpPHU3aLlny, coequHeHnH. Vcronp30BaTh XUMUUYECKYHO
JETUIPUPOBAHMS, LIUKIN3ALKU, TUPOJIN3a, KPEKHUHTa, 2 CUMBOJIMKY JJIsl COCTABJICHUS MOJIEKYJISPHBIX U
ropenusi. Haxoxnenue B mpupoje. CriocoObl Moy4eHus 1 CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOMH,
NpPUMEHEHHE AJIKAHOB B MEAMIIMHE U (hapMaIiH. CKeJIETHOM) (pOopMyIT YTIIEeBOIOPOIOB. Y CTaHABIMBATH
2 | Huknoankanel. O6wmas Gpopmyiia, HOMEHKJIATYpa U U30MEPHUSL. IIPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY Kiaccy
Oco0eHHOCTH CTPOEHUS] 1 XUMUYECKHX CBOMCTB MaJIbIX YIJIEBOIOPOOB 10 COCTaBYy U CTPOCHMIO, Ha3bIBATh
(uMKIIONIpONIaH, HUKIO0YTaH) U OOBIYHBIX (LIMKIONEHTaH, UX 110 CUCTEMaTU4ECKOH HOMEHKIIATYPE; MPUBOIUTH
LUKJIOTeKCaH) LUKI0aNKaHOB. CriocoObI MOJIy4YeHus U TPUBUAJIbHBIE Ha3BaHUS OT/JEJIbHBIX MIPe/ICTaBUTENEH
IPUMEHEHUE IIMKI0AIKaHOB yTIeBOOPOA0OB. ONpenenaTs BUAbl XUMHUYECKON
JlaGopaTropnas padora Ne 2. 2 CBSI3U B MOJIEKYJIaX YTJI€BOJAOPOIOB (KOBaJIEHTHAs
KauecTBeHHOE onpezeneHue yriepojaa 1 BoJopoia B HENOoJISIpHAast U MOJISIPHAs, G- U TT-CBA3b).
OpraHMYECKUX BEIIeCTBAX. [TonTBep:k1aTh HA KOHKPETHBIX IPUMEpax XapakTep
IMpakTuyeckoe 3ansaTue Ne 2. 2 3aBUCHUMOCTH PEaKIIMOHHON CIIOCOOHOCTH

Pemenue 3a1au Ha HAXOXKACHUS MOJICKYJIAPHON (hOPMYJIBI,
ra3000pa3HOro yriieBoI0po/ia 1o ero IIOTHOCTH U MacCOBOM
JIOJIU 3JIEMEHTA, M0 MPOTYKTaM CTOpaHUs.

CamocrosTenbHas paboTa 00yJaronuxcs:

YTJIEBOJIOPOIOB OT KPATHOCTH M THIA KOBAJICHTHOU
CBsI3U (G- U TT- CBSI3U), B3AUMHOT'O BIUSHHS aTOMOB U
TPYIII aTOMOB B MOJIEKYJIaX; a TAKkKe OT
0COOCHHOCTEH peann3aiuy pa3InuHbIX MEXaHU3MOB
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4

1. [TonroroBka coobmeHuit o Teme «HaxoxaeHue B mpupoie u MPOTEKAHUS peakuuid. XapaKkTepru30BaTh COCTAB,

IPUMEHEHHE TIPEAENIBHBIX YITIEBOI0POIOBY. CTPOEHHUE, IPUMEHEHHE, PU3NUECKUE U XUMUUECKUE

2. BelnonHeHne ynpaKHEHUI Ha COCTABIIEHUE YPaBHEHUM CBOWCTBA, BAKHEUIIINE CIIOCOOBI MOTYYESHHUS

PEaKIIMii, MOATBEPKAAONINX XMMHYECKHE CBOMCTBA YIIIEBOJOPOIOB, TIPUHAJIEKAIIMX K PA3THIHBIM

YIJIEBOIOPO/IOB. KJ1accaM. BBISBISTH TEHETUYECKYIO CBA3b MEKILY

Tema 2.3. ConeprkaHue JEKIHU YIVIEBOAOPOJAMHU PA3IMYHBIX KJIACCOB U
AJIKeHbl. AIKagueHbl. | | | Anxensr. [oMOIOIHUECKHi DSiZl AJKEHOB, owas GopMyIa, MIOATBEPKIATh €€ HATM4He YPaBHEHIAMH

HOMEHKJIATypa. DIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOECHHE COOTBETCTBYIOMINX XUMHICCKHUX PCAKIAH €
MOJIEKYJT QIKEHOB, Sp2 -THOPUIN3AIINS aTOMHBIX OpOUTaeit MCTIOJIb30BAHHEM CTPYKTYPHBIX (POPMYJT BEIIECTB.
yIIIEpoa, 6- U m-cBs3u. CTPYKTypHas U FeOMETPHYECKas] XapaKkTepu30BaTh UCTOYHUKH YTJIEBOIOPOTHOTO
(mc-TpaHc-) n3oMepust. OU3HYECKHE CBOMCTBA AJIKCHOB. 2| chIpbs (HeTh, MIPUPOJHBIi a3, Yroib), Cocobbl ux
XHMMHUECKHUE CBONUCTBA: PEaKIMU IIPHCOEANHEHHS, nepepaboTKH 1 NPAKTHYECKOE IPUMEHEHHE
3aMeIenns B a-TIOJIOKeHHe TIPH JBOIHON CBS3H, MOJIyYaeMBIX TIPU STOM NPOAYKTOB. HICIonb30BaTh
TOJIMMEPU3AIIMH U OKUCIIeHus. [IpeicTaBienre 0 MeEXaHu3Me OOIICHaYYHbIE METO/IbI TIO3HAHUS TIPH
peaxIuu 31eKTpOoUIBLHOTO TprcoeanHeHus. [IpaBuiio CaMOCTOATCIPHOM IUTAHUPOBAHUH, IIPOBEICHAN 1
MapkoBHrKOBa. KauecTBeHHBIE pEaKIMK Ha JBOWHYIO CBA3b. OIUCAHHHA XMMHICCKOIO SKCICPHMCHTA
CrocoGbl MOTYHEHNS ¥ IPUMEHEHHE AIKEHOB. (;mabopaTopHbBIE ONBITHL U MpaKTHYECKHe paboTsr).

2 | Ankxanuensl. Knaccuukanys ankagiueHoB (CONPSKEHHBIE Crenosath npasuiam 6e3onacHol padoTe! B 5
M30JIMPOBaHHbIE, KyMyIHpPOBaHHbIE). OCOOEHHOCTH T1abopaTopuH PU HCTIONL30BARMH XUMHIECKOH
5JIEKTPOHHOTO CTPOEHUS ¥ XUMHYECKUX CBOICTB 2 | mOCybl M 0BOPYIOBANHS, & TAKKE NPABHIAM
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-ipucoeHeHue. 0OpalleHHs C BEIECTBAMHU B COOTBETCTBHH C
TTOAMMEPH3AIHS COMPSIKEHHBIX HEHOB. CrIocoGh! UHCTPYKLUSMH BBITIOJHEHHS JTa00PATOPHBIX OIBITOB
MOy YEHHS H PHMEHEHHE ATKATICHOB. Y TIPAKTUYECKUX PAOOT T10 TIOJYYEHHIO U U3YUEHHIO

TpakTuueckoe 3anstie Ne 3. > OpraHMYEeCKUX BEIIECTB. IIpeacTaBisaTh pe3yJBTaTI

BhINONHEHNE 3aaHuii M yIPaKHEHUH, PELICHHE 3aa4 110 TEME: OKCIIEPUMEHTA B hopme 3arich ypaBHCHIH

s — COOTBETCTBYIOIIUX PEAKIIMI ¥ J€NaTh BHIBOBI HA MX

TaGopatopras pa6ora Ne 3. > ocHoBe. [IpOBOIUTH BHIYMCIIEHHS ISl OTIPEIEIEHUS

[TosyueHue aTHIIEHA U U3YYEHHE €r0 CBOMCTB.

CamocTtosTenbHast paboTa 00y4JaroUXCs:

MOJIEKYJISIPHOM (POPMYJIbI OPraHHMYECKOTO BEIIECTBA
110 YPAaBHEHHUIO XUMHUYECKOW peakinuu 1 1Mo
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

BrinonHeHue ynpaxxHeHUN Ha COCTABJIICHUE CTPYKTYPHBIX
(GopMyI1 yIIeBOAOPOAOB U X U30MEPOB.

Tema 2.4.
AJIKHHBI.

CoJiep)KaHHe JICKIINHI

1 | Ankunbl. ['oMonoruueckuit psii ankuHOB, ob1as popmyna,
HOMEHKJIATypa U U30MepHs. DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKUHOB, SP-
TUOpUAM3AIHsl JICKTPOHHBIX OpOUTANCH aTomMa yriiepoa.
®usnyuecKre CBOMCTBA AIKMHOB. XMMUYECKHUE CBOWMCTBA:
peaKIy MPUCOSTUHEH NS, TUMEPU3ALIUN U TPUMEPHU3ALINH,
okucieHus. KucioTHble cBOMCTBA AIKWHOB, HMEOLIUX
KOHIIEBYIO TPOWMHYIO CBsI3b. KauecTBEeHHbIE peaklu Ha
TpOHHYIO CBs3b. CIIOCOOBI MOJTy4YeHUs U IPUMEHEHUE
AJKWHOB

IIpakTH4eckoe 3ansaTHE Ne 4,
BrIinonHenue 3a1aHuii U yIpa)KHEHUN 110 TeME: «AJIKUHBD.
Pemenne pacueTHBIX 3a1au.

JlabopaTopnasi padora Ne 4.
[TonyueHue aneTuiieHa ¥ M3yYeHHE ero CBONCTB

CamocrosiTenpHas paboTa 00yJaronuxcs:

BrinonHenue yrnpakHeHUH Ha cocTaBieHrne (OpMYIT H30MEPOB.
N3ydeHne 0OCHOBHOMW U IOMTOJTHUTEILHON JTUTEPATYPHI:
«lTosmydyeHre ¥ MPUMEHEHHUE ATTKUHOBY.

Tema 2.5.
ApomaTnyeckue
yIJIeBOJOPOABI.

ConepkaHue JeKIHU

1 | ApomaTtuyeckue yrieBoJgopoisl. ['oMomorudeckuit ps
apeHoB, o01mias ¢popMysa, HOMEHKJIATypa U H30MEPHS.
DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
6ensona. [IpaBuao apoMaTHYHOCTH, IPUMEPHI
apoMaTHYECKHUX coequHeHH. DU3NYeCKue CBOMCTBA apEHOB.
XHUMHYECKHE CBOMCTBA OEH30J1a M €T0 TOMOJIOTOB: PEaAKINHI

MacCOBBIM J0JISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B
€ro COCTaB, o0 Macce (00beMy) IPOTyKTOB CrOPAHUSI.
CaMOCTOATENBHO TUIAHUPOBATh U OCYIIECTBIATh
CBOIO T0O3HABATEIbHYIO J1€ATEIbHOCTh; IPUHUMATh
aKTHUBHOE Y4acTHE B IPYyNIOBON yueOHOH
NeSITeNbHOCTH
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMbl
1 2 3 4
3aMelIeHus] B 0EH30JbHOM KOJIBIIE U YTIIEBOIOPOIHOM
paaukaie, peakiiy NPUCOETUHEHHSI, OKUCICHHE TOMOJIOTOB
OeH3ouna. Peakuu 31eKTpopUIEHOTO 3aMeIIeHUs.
[IpencraBnenure 00 OpUESHTUPYIOIIEM ACHCTBUU
3aMecTHTeNel B OEH30JIbHOM KOJIbLIE Ha MMPUMEPE ANKHIBHBIX
paauKanoB, KapOOKCHUIHLHOM, THAPOKCHIbHBIN, aMUHO- U
HUTPOTPYIII, aTOMOB T'ajioreHoB. OCOOEHHOCTH XUMHYECKUX
cBoMcTB ctupoia. [Tomumepuzarus ctuposa. CriocoObr
NOJYYEHHUs] U IPUMEHEHHE apOMaTHYECKHX YTJIEBOJIOPOJIOB.
IIpakTnyeckoe 3ansitue Ne 5. 2
BrinonHenue 3aaHuil U yIpaKHEHUH 110 TEME:
«ApomMaTHYECKUe YTIEBOJOPOIbI.
CamocTosTenbHast paboTa 00y4aroUXcs:
1. BeimonHeHe ynpa)KHEHUI Ha COCTaBIIEHUE YpaBHEHHIM
XUMHUYECKHUX PEAKLUN, OTPAXKAIOIINUX XUMUYECKUE CBOMCTBA
apeHOB.
2. IloaroroBka qokiaja no TemMe: « ApoMaTH4ECKHe
YTIIEBOIOPOBI KK ChIPbe MECTHUIIUIOB
Tema 2.6. CopepxaHue JeKIUN
Ipupoansie 1 | IIpuponnsiii ras. IlomytHeie HedTAHbIE ra3bl. HedTs 1 €€
HCTOTHUKHA npoucxokaeHue. KaMeHHbIi yrosib U MPOIYKThI €ro
YIJI€BOI0pO10B. nepepaboTku. CrocoObl nepepaboTKu HE(TH: IEPETOHKa,
KPEKHUHT (TEPMUYECKUI, KaTaTUTUICCKUI ), pU(POPMHUHT, 2
nuponu3. [Ipoaykrsl nmepepaboTku He(hTH, UX IPUMEHEHHE B
MPOMBIIIICHHOCTH U B ObITY. ['eHeTUYeCcKas CBA3b MEKIY
pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.
\ JlaGopaTtopnas padora Ne 5. O3HaKOMJIEHUE C KOJIJIEKIIUEH
00pa31oB HeTH U IPOAYKTOB ee nepepadboTku. O3HAKOMIICHHE C 2

KOJUIEKIIMEH KayuyKOB U 00pa3liaMu W31 U3 PE3UHBI.
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

CamocrosrenbHas paboTa 00y4aronuXxcs:

[ToaroroBka npe3entanuii mo temam: «Hedts u ee
TPAaHCIOPTHUPOBKA KAaK OCHOBA B3aMMOBBITOJHOTO
MEXIYHAPOJIHOTO COTPYIHUYECTBA»; «ICTOpHUS OTKPBITHS H

Tema 2.7.
I'asorennpou3BoaHbIE
yIJIEBOIOPO/10B

ConeprkaHue JEKIHU

1

DIIEKTPOHHOE CTPOEHUE TAIOT€HOITPOU3BOAHBIX
yIJIeBOAOpOAOB. Peakniny 3amerienys rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIITY, IUAHOTPYIIITY, aMUHOTPYTIITY.
JlelicTBue Ha raJoreHnpOU3BOIHbIE BOJHOTO U CIUPTOBOTO
pacTBopa 1Ieaoun. BzaumoaeicTBue AUTragoreHaJIkaHoB C
MarHueM M UMHKOM. [IoHsATHE 0 MEeTaITOOpPraHnYEeCKUX
coenuHeHUsX. Vcnonp30BaHue TaJoreHNPON3BOAHBIX B OBITY,
TEXHUKE U B CUHTE3E.

Tema 2.7.
Cruprbl. DeHoJIbI.

Cojiep)KaHue JICKINHU

1

[IpenenbHbIe 0THOATOMHBIEC CIUPTHI. CTpOEHHE MOJIEKYJT (Ha
npUMepe METaHOoJIa U ATaHoa). ['oMonorudeckuii psi, oomas
dbopmyna, n30MepHs, HOMEHKJIATypa U KiIacCUpUKAIUs
cruptoB. Pu3nyeckue CBOKWCTBA CIUPTOB. BogopoaHas
CBSI3b. XMMHUYECKHE CBOMCTBA: PEAKIIUH 3aMEIIICHUS,
JeTupaTaly, OKUCIEHUS, B3AUMOAECHCTBUE C
OPraHNYEeCKUMH U HEOPTAaHUYECKUMU KUCIOTAMMU.
KauecTtBenHnas peakiys Ha OJHOATOMHBIE CIIUPTHI.
dusnoaoruueckoe IeHCTBHE dTaHOJIa U METaHOoIa Ha
opranu3Mm genoBeka. CriocoObl MOTyUYeHHs U IPUMEHEHHE
OJHOATOMHBIX CIIUPTOB.

MHOF 0AaTOMHBIC CHI/IpTI:II OTHUIICHTJINKOJIb U FJII/II_[epI/IH.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: PEaKIMU 3aMEILICHHUS,
BSaHMOHeﬁCTBI/IC C OpI‘aHI/I‘-IGCKI/IMI/I nu HeOpFaHI/I‘-ICCKI/IMI/I

PackpbIBaTh CMBICH N3y4aeMbIX MOHATHH (BBIAETIATH
UX XapaKTepHbIE MPU3HAKN) U IPUMEHSTH 3TH
MOHSTHS MIPHU OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JUIsl OOBbSICHEHUS OT/IEIBHBIX (PAKTOB U
aBieHud. cnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEHHON) hopmMyT
KHUCJIOPOJICOACPKAIINX OPTaHUYECKHUX BEIIECTB.
YcTaHaBIuMBaTh MPUHAIEKHOCTD
KHCIIOPOJIOCOIEPKAIINX OPTaHUYECKUX BEIIECTB K
oTpeieIEHHOMY KJlaccy IO COCTaBY M CTPOEHHUIO,
Ha3bIBaTh MX M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJUTH TPUBUAIbHBIE HA3BAHUS OTJEIbHBIX
MPEACTABUTENEH KUCIOPOACOAEPIKAIINX
COEMHEHMI. XapaKTepu30BaTh COCTaB, CTPOEHUE,
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMbI
1 2 3 4
KHCJIOTaMH, Ka4YECTBEHHAsl PEaKI1s HA MHOTOaTOMHBIE 2 pUMEHEeHHe, PU3NUECKUEe U XMMUYECKHEe CBOWCTBA,
crupThl. PU3HOJIOTUYECKOE IEMCTBUE HAa OPraHU3M YeJIOBeKa. BaKHEUIIIE CITOCOOBI TIOyYESHHSI TIPEICTABUTEIIEH
Crioco0bI mostyueHust 1 IPUMEHEHNE MHOTOAaTOMHBIX Pa3JIMYHBIX KJIACCOB KUCIOPOJACOAEPKAIIMX
CIIUPTOB. COEIMHEHMI; BBISIBJIATh TEHETUUECKYIO CBA3b MEXKIY
3 | ®enon. CTpoeHne MOJNEKYJIbl, B3aUMHOE BIMSIHUE HHUMH U TIOATBEPKIAATh €€ HAIMYNE YPAaBHEHUSAMU
TUIPOKCOTPYIIIBI U OEH30bHOTO A1pa. Pusznyeckue COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C
cBoiicTBa Genosa. OcOOEHHOCTH XUMHYECKHX CBOWCTB 2 UCTIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYJT BEIIECTB.
¢denona. KauectBennsie peakiuu Ha GpeHon. TOKCHUHOCTD [ToaTBepK1aTh Ha KOHKPETHBIX PUMEpax XapakTep
¢denona. CiocoObl MOMyYeHUs U IPUMEHEHHUE (PeHoa. 3aBHCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH
®DenosndopMmanbaeruiHas cMosa KHUCJIOPOACOAEPKAIIMUX OPraHUYECKUX BEILECTB OT
IIpakTnyeckoe 3ansaTue Ne 6. 2 (YHKIMOHAJIBHBIX TPYIII B COCTaBE UX MOJIEKYJI,
BelnonHenue ynpaxxHeHUH U 3aJaHuii 1o teme « CnupTsl 1 B3aMMHOT'0 BIIMSIHUSA aTOMOB U IPYIIIT aTOMOB B
DeHOJIBIY. MOJIEKYJIaX; a TAaKKe OT OCOOCHHOCTH pealn3aluu
JlaGopaTopHas paGora Ne 6. [13yueHue cBOWCTB CIIUPTOB: 2 Pa3IMYHBIX MEXaHU3MOB TIPOTEKAHUS PCAKIIUA.
PacTBOPHUMOCTE B BOJIEC, B3aMOJCUCTBHE TAHOJIA C HaTpHEM, OnuceIBaTh COCTaB, XMMHUYECKOE CTPOCHHUEC U
OKHCJIEHHE STUJIOBOTO CIIUPTA AUXPOMATOM KaJIHs. NPUMCHCHUC KMPOB U yITICBOA0B, XapaKTCPU30BaTh
CamMocTogarenpbHas pa60Ta 06y‘laIOHII/IXC$II MX 3HAYCHHE NI KU3HCACATCIBHOCTH OpraHu3MOB.
H3ydyeHue OCHOBHOM U IONOJHUTEIBHOU JIUTEpaTypshl. Tema: Oco3HaBaTh OIaCHOCTH BO3/EHCTBUSA Ha )XUBBIE
«MHoroaToMHBIE CITUPTHI, (DEHOIBD». BBITIOTHEHNE yIIPaKHEHUS OpraHu3Mbl OIIPCACIICHHBIX KMCIOPOACOACPKAIINX
Ha COCTaBJICHUE (bOpMy_]] CIIUPTOB. OpPraHN4Y€CKUX BEIICCTB U MOACHATH Ha IIPpUMEPAX
Tema 2.8. CojiepKaHue JTeKIHH CIOCOOBI YMEHBIIIEHUS U IPEOTBPALICHUS UX
Aubaeruibl M KeToHbl. | 1 | KapOOHUIIbHBIC COCTUHCHUS: AJIbJICTUIbI M KETOHBI. BPEJHOTO BO3ACHCTBUS HA OPraHM3M YeIIOBEKa.
DIIEKTPOHHOE CTPOCHHE KapOOHMIBHOMN TPYIIIIBL. Hcnonb30BaTh 00IIEHAYYHbIE METOIbI TIO3ZHAHUS TIPH
I'oMonornueckue psiibl ambIACTHAOB U KETOHOB, 00IIast CaMOCTOATC]IPHOM IIAHUPOBAHNY, IPOBCACHNN 1
dbopmyia, n3omepusi 1 HOMeHkIaTypa. Puznyeckue cBoiicTBa OIMMCaHuK XUMHYCCKOTO SKCIICPUMEHTA
aJbJIETUJI0B U KETOHOB. XMMHUYECKUE CBOICTBA aJbAETUI0B U 2 (J1TabOpPATOPHEIC ONBITHI M IPAKTHYCCKHE PAOOTEI).

KEeTOHOB (peakiuu npucoenuuenus). [Ipeacrasnenue o
MeXaHU3Me peaKIii HyKJIeo(pUILHOTO MPUCOSAUHEHHS.
OxwucIieHue ajabIeru/0B, KAYeCTBEHHBIC PEaKIHN
anpaernoB. CriocoObl OJYYCHHS M IPUMCHCHHE

CrnenoBath npaBuiiaM 6e30MacHOM paboTHI B
71a00paTOPUX TP UCTIOIB30BaHUN XUMUYECKON
MOCy1bl 1 00OPYZIOBaHUS, a TAKXKE TPAaBUIIaM
oOpalleHns C BEIIECTBAMHU B COOTBETCTBUH C
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4
| allbIErHIOB H KETOHOB. WHCTPYKIHUSMHU BBITIOTHEHHSI TAOOPATOPHBIX OMBITOB
IIpakTnueckoe 3ansitue Ne 7. 2 U IPAaKTUYECKUX paboT MO MOIyUYEHHUIO U U3yUYEHHUIO
BrinonHenue ynpaxxHeHU U 3aJaHA|, PEIICHHUE 3a1a4 110 TeEME OpraHu4ecKux BeuecTs. IIpencraBiars pe3yabTaTel
«Anbaeruapl U KETOHBD). SKCIIEpUMEHTa B (hopMe 3aliCu ypaBHEHUI
Jlaboparopnas padora Ne 7. KauecTBeHHBIE peakiu 2 COOTBETCTBYIOLIMX PEAKLMI U JAENaTh BBIBOJBI HA UX
aJbJIETHIOB: C aMMHAYHBIM PACTBOPOM OKCHIa cepedpa u ocHoBe. [IpoBOANTH BEIUKCIEHUS ISl ONIPEACIICHUS
ruapokcusiom meau(ll). MOJIEKYJISIPHOUM ()OPMYIIBI OPTaHIHYECKOTO BEIIECTBA
CamocTosTenbHast paboTa 00y4Jaronxcs: 10 YPAaBHEHHUIO XMMUYECKON PEaKIH U MO
1. BeimoniHeHUE yIIpakHEHUH Ha cOCTaBJIeHHUE (hOPMYIT MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B
aJlbJAECTUIOB U KETOHOB. €ro COCTaB, a TAKXKE Ha OINPEIEIICHHUE JT0JIM BBIXOAA
2. Pemenue 3amau. MIPOYKTA PEAKLIMK OT TEOPETUYECKH BO3MOKHOIO.
Tema 2.9. CopepxaHue JEKIUU CaMOCTOATENBHO IUIAHUPOBATH U OCYLIECTBIISATh
Kap6onosbie kuciotTel | 1 | OQHOOCHOBHBIC MPe/eIbHbIE KAPOOHOBbBIE KUCIOTHI. CBOIO [TI03HABATENIbHYIO JI€SITEIbHOCTh; IPUHUMATH
U MX NPOU3BOIHbIC. Oco0eHHOCTH CTPOCHHS MOJIEKYJT KApOOHOBBIX KHCIIOT. aKTUBHOE Y4acTHE B TPYINIIOBON yueOHOM

N3omepusa u Homenkiarypa. Pu3ndyeckue CBOMCTBA, ACATEIIBHOCTHA

BOJIOPOJIHBIE CBSI3U. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE

CBOICTBa, peakius 3TepupuKaliy, peakliuy ¢ y4acTHEM

YIJIEBOAOPOAHOTO paaukana. [loHsiTue 0 mpon3BOIHBIX 2

KapOOHOBBIX KUCIIOT: CIIOKHBIE 3(HUPBI, AaHTUIPUIBI,

raJoreHaHTHAPHUIBI, aMUJIbI, HUTPUIIbL. OCOOEHHOCTH

CBOICTB MypaBbUHOU KUCIOTHI. MHOTOOOpa3ne KapOOHOBBIX

Kuca0T. OCOOEHHOCTH CBOMCTB HEMPEEIbHBIX U

apoOMaTHYECKHX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BeICIIUX

KapOOHOBBIX KUCJIOT: CT€APUHOBAS, TATbMUTHHOBAS,

OJICIHOBAsI, JIMHOJIEBAs, IMHOJICHOBAs KUCIOTHL. CriocoObI

MOJyYEHUS U PUMEHEHHe KapOOHOBBIX KHCIIOT.
IIpakTHyeckoe 3ansaTue Ne 8.
Pemenne skcriepuMeHTaNbHBIX 33724 1Mo TeMe «KapOoHOBEIE 2

KHCJIOTHI.
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

Jlaboparopnasi padora Ne 8. 3yueHne XuMU4eCKUX CBOICTB
KapOOHOBBIX KUCJIOT HA MPUMEpPE YKCYCHOM KUCIIOTHI.

CamocrosiTenpHas paboTa 00yJaronuxcs:

1. 3y4yeHne OCHOBHOM U TOTIOJHUTEIBHON IUTEpaTyphl. Tema:
«OTnenbHBIE IPEICTABUTENN KapOOHOBBIX KHCIOT M MX
3HAYEHUEY.

2. Pemenue 3aga4 no 1aHHOM TEME.

Tema 2.10.
IIpoctbie 3¢upbl.
Caoxublie 3¢upsi:

Kuppbl, MbLIa

Coiep)KaHue JICKIINHI

1 | IIpocteie 3¢gupsl, cTpoeHne u HoMeHkKIaTypa. Criocoob!
HOJYYEHHUs NPOCTHIX 3¢pupoB. Du3nyecKre U XUMHUIECKUE
CBOMCTBA NPOCTHIX 3(upoB. OTAeNbHbIE IPEACTABUTEIH
pOCTBIX A3PHUPOB U UX NpuMeHeHnue. CroxxHbie 3QUpbI
CTpO€HHuE U HOMeHKJIaTypa. CrocoOb! NOTYUYEHUS CIIOKHBIX
3¢upoB. PU3NUECKUE CBOHCTBA CIOXHBIX 3(hUPOB.
XUMHUYECKUE CBOMCTBA U IPUMEHEHHUE CIOXKHBIX IPUPOB.
CrnoxHble 3(hUpbl OPraHUYECKUX KUCIIOT

2 | Kupsl. Ouznyeckue U Xumuueckue cpoiictra. Coliu.
KapbonoBbie kucinoTsl. Mbuta. XUMHUYECKHE CBOMCTBA COMEH
KapOOHOBBIX KUCIJIOT: TUAPOJIN3, PEAKIIUH HOHHOTO OOMEHa.
CHUHTETHYECKHE MOIOIINE CPEJICTRA.

IIpakTH4eckoe 3ansaTHe Ne 9.

BrInonHenue ynpaxxHeHU Ha COCTaBICHUE YPAaBHEHUU
XMMHMUYECKHUX PEaKIMH, OTPAXKAIOIINUX XUMUYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX 3QHPOB.

JlaGopaTopHasi paGora Ne 9.

[TonyuyeHnue Mpl1a 1 U3yUYEHHE €r0 CBOMCTB: IIEHOOOpa30BaHMUs,
peakuuit HFOHHOro 0OMEHa, TUAPOJIN3a, BbIAETICHUS CBOOOTHBIX
JKUPHBIX KHUCJIOT.

CamocrosrenbHas paboTa 00yJaronuXcs:
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

1. U3yueHre OCHOBHOM U IOMOJIHUTEIBHOM JINTEPATYPhI IO TEME:

«Dusnveckre ¥ XUMHUYECKUE CBOMCTBA IPOCTHIX 3PHPOBY.
2. [MoaroroBka pedeparon. Tembr: «CrnoxHbIe 3PUPBI U UX
3HAYCHHUE B OBITY U IPOU3BOJACTBEY. «KHPBI Kak MPOAYKT
MUTAHUS U XUMHYECKOE ChIphe». «3aMeHa KUPOB B TEXHHUKE
HETHIICBOM CBHIPhEM).

Tema 2.11.
YriaeBoanl

Coneprxanue JEeKIU

1

OO6mas xapakrepucTHka yriaeBoaoB. Knaccugukarms
YTIEBOJI0B (MOHO-, IMU- TIOJUcaxapuibl). MoHOcaxapuabl:
IJII0K03a, PpyKTO3a, pub03a, rajlakrosa, 1e30Kcupuoosa.
®u3nuecKre CBOMCTBA U HAXOXKICHUE B IIPUPOJIE.
®orocunres. Ontudeckas nzomepus. Konpyaro-enHas
TayTOMEPHUS Ha IPUMEPE MOJIEKYJIbI [IIFOKO3bI, IPOEKLINUN
Xeyopca, o- 1 faHOMEpHI TTIH0K03bl. XMMHUYECKHE CBOMCTBA
[JIFOKO3BL: C YYAaCTHEM CIIUPTOBBIX U aJIbJIETHIHON rpyI,
CIMPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHUE IIIFOKO3bI.
[IpumeHeHue rt0K03bl, €€ 3HAaU€HUE B KU3HEAEIATEIbHOCTU
oprasusma

Jucaxapupl: caxaposa, MalbTO3a U JIAKTO3a.
BoccranaBnuBaroiye 1 HEBOCCTaHABIMBAIOIINE
nucaxapunbl. ['maponus caxapossl. Haxoxaenue B mpupoje u
MIPUMEHEHHE.

[Tonucaxapuapl: KpaxMall, INIMKOT€H U 1euoi03a. CTpoeHue
MaKpOMOJIEKYJI KpaxMmaja, IITUKOTeHa U LEeJUTI0I03bI.
®u3nYeCcKre CBOMCTBA KpaxMalia U LEeJUTI0I03bl. XUMUYECKUE
CBOMCTBA KpaxMaJa (TUIpoJIu3, KaueCTBEeHHAs PeaKIus ¢
HomoM). XUMHUYECKHE CBOMCTBA IIEIITIONIO3bI (THIPOIIU3,
peakius nosyyeHue 3pupoB Lestono3sl). [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTAaTHBIN MIEJNK).

IIpakTnueckoe 3anaTue Ne 10.
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMblI
1 2 3 4

BrinonHenue ynpaxxHeHU! U pelleHne 3a4a4 110 TEME:

«YTIIEBOILDY.

JlabopaTopnas paGora Ne 10. 2

M3y4yeHne CBOMCTB YIVIEBOJAOB U KAYECTBEHHBIX PEaKLMi HA HUX.

CamocTosTenbHast paboTa 00y4aroUXcs:

1. 3y4yeHne OCHOBHOM M JOTIOJHUTEIbHON IUTEpaTyphl. Tema:

«ITonucaxapuel. [ToHsiTHe 00 NCKYCCTBEHHBIX BOJOKHAX.

AneTaTHBIN IIEIIK, BUCKO3a». PackpbIBaTh CMBICT U3y4aeMBbIX MOHATUH (BBLACIAT

2. Pemienue 3a1a4 v ynpa>KHEHUM 110 TeMeE: « Y TIEBOJIBD. MX XapaKTepHbIE MPU3HAKU) U IPUMEHSTh 3TH

Tema 2.12. Copepxanue JeKIuu MIOHATUSA IIPU ONMCAHUM COCTAaBA U CTPOCHUS
AMUHBI. 1 | AMHMHBI — OpraHMYEeCKUEe IPOU3BOIHbIE aMMHUAKA. BEILECTB, /s O0OBACHEHUS OTAEIBHBIX (HAKTOB U
AMHHOKHCJIOTHI. Knaccudukanus amuHoB: anudarniyeckue 1 apoOMaTHYECKHE; sIBIICHUH. VICTI0NIB30BaTh XMMHUYECKYIO CHMBOJIUKY
beaxmu. NEpBUYHBIE, BTOPUYHBIE U TpeTUUHbIe. CTPOEHHE MOJIEKYI, AU COCTABIICHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX

oOmas ¢popmyia, H30MepHsi, HOMEHKJIAaTypa U (pusnyeckue (pa3BEpHyTOii, COKpaIIEHHOIT) hopMyT
cBOIcTBa. XMMUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: a30TCOACPpKAIINX OPraHUICCKUX BCIECTB.
OCHOBHBIE€ CBOWCTBA, AIKWJIMPOBAHUE, PEAKLUU C a30TUCTON 2 OmnpenessaTs MPUHAUISKHOCTD a30TOCOICPIKALINX
kuciaotoi. Conu ankuaaMMOHUS. AHWINH — NIPEICTaBUTEINb BCILECTB K ONPEACIICHHOMY KIIACCy II0 COCTaBy U
aMUHOB apoMatndeckoro psaa. CTpoeHue aHUINHA. CTPOCHHIO, HA3bIBATh X 110 CHCTEMATHYECKOH
B3anMHOe BiusiHHE IpyIIIT aTOMOB B MOJIEKYJIE aHUJIMHA. HOMCHKIIATYPC, IPUBOIUTE TPHBHATILHBIC HA3BAHHA
Oco0eHHOCTH XUMUYECKUX CBOMCTB aHMIMHA. KauecTBeHHbIE OTZCIBHBIX NPEJCTaBUTENCH. XapaKTepHu30BaTh
peakuuu Ha aHUIUH. CriocoObl MOJTyYeHHE U IPUMEHEHNE COCTaB, CTPOCHHE, IPUMCHCHHE, PH3HYCCKUE 1
anudaTuyecKux aMHHOB M aHUJIMHA M3 HUTPOOEH30J1a XMUMHYECKUE CBOVCTBA, BAXKHEHIINE CIIOCOOBI

2 | Amunokucnotel. Homenknarypa u uzomepus. OtaenbHbie TIONTy4eHHUs TUIMYHBIX NPE/CTaBUTENCH
TIPE/ICTABUTENH O-AMHHOKUCIIOT: TJIHINH, aJTaHHH, a30TcoJepKamx coeAMHeHnd. ONUChIBATh COCTAB,
deHmIanaHuH, CepyuH, TITyTaMUHOBAs KUCIIOTA, JIN3HH, 2 CTPYKTYPY, OCHOBHbIC CBOHCTBA OCIIKOB; IIOSICHSTH

nuctenH. Ontuyeckas u3oMepust aMMHOKUCHOT: D- u L-
aMHUHOKHCIIOTE. PHU3nyeckie CBOMCTBA aMHHOKHCIIOT.
XUMUYECKUE CBOWCTBA aMUHOKHCIIOT KaK aM(pOTEPHBIX
OPraHMYECKHUX COCIMHEHUH, PEaKIus MOJTUKOHICHCAIUH,
00pa3zoBaHKe MENTHIHON CBsI3U. bHoIornyeckoe 3HaueHUe

Ha IpUMepax 3HaueHHe OeKOB JJIsl OpraHu3Ma
yenoBeka. [IpoBouTh BbIYMCIICHUS ATIs1
orpeeNeHus] MOJIEKYJIApHOU (HopMyIIbl
OpPraHUYeCKOTO BEIECTBA 10 MACCOBBIM JIOJISM
aTOMOB 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, a TAKKE
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TemaTuueckue 0J10KH,

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

TeMBbI
1 2 3 4
aMUHOKUCIOT. CHHTE3 MEeNTHI0B 110 YPAaBHEHHSIM XUMHYECKUX PEaKIUH.
3 | benku kak npupoaHbie noaumepsl. [lepBuunas, BropuyuHas u 2 Hcnonb3oBath 00IIeHAYYHBIE METObI TO3HAHUSI TIPU
TpeTUYHas CTPYKTypa OenKkoB. XMMHUECKHUE CBOMCTBA CaMOCTOSTENLHOM IIJIaHUPOBAHUH, POBEIACHUU U
0eNKOB: THIPOJIU3, ACHATypalusl, KAUeCTBEHHbIE PEaKlIiy Ha ONMMCAaHUU XUMHYECKOTO SKCIIEPUMEHTA
OeJIKH. (;1abopaTopHbIE OMBITH U MPAKTUIECKUE PAOOTHI).
IIpakTnueckoe 3ansitue Ne 11. 2 CamocTosATENBHO ITAHUPOBATh U OCYLIECTBIAThH
Pemienue skcniepuMeHTANIBHBIX 3a71a4 110 TEME CBOIO [T03HABATENIbHYIO JIE€SITEbHOCTh; IPUHUMATH
«A30TCcoiepKalIe OPTaHUYECKUE COSTUHEHUSD) aKTUBHOE y4acTue B IPYyNIOBOil yueOHO
JlabopaTopnasi padora Ne 11. JEeSTEIbHOCTH
M3yuenue cBoiicTB OeakoB. [[BeTHBIC peakiiuy OEIKOB. 2
CamocTosTenbHast paboTa 00y4yaroUXcs:
Co3znanue npezeHtanuu. «benku», « YpoBHU CTpYyKTypHOU
opranuzanuu 6enka». [TloaroroBka cooOIieHn 0 TEME:
«HexBaTtka mpoJ0BOJILCTBUS KakK IN100ampHas mpobdiema
YEJIOBEUECTBA M X PEIICHUE).
Tema 2.14. Coneprxkanue JEKIU Bnaners nzyyaeMbIMU XUMHUYECKUMU MTOHSATUSMU:
BoicokomoiiekyaspHbl | 1 | OCHOBHBIE TIOHATHS XHMHH BEICOKOMOJICKYJIISIPHBIX PAacKpBIBaTh CMBICI U3y4Ya€MbIX MOHITUN U
€ CoeJMHEeHUsI. COEIMHEHUI: MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, MIPUMEHSTD 3TU MOHATHUS IIPU ONMCAHUU COCTaBa U
CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHAs Macca. CTPOCHUS BBICOKOMOJICKYJISIPHBIX OPTaHHIECKUX
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX BEIIECTB, JUIsI OOBbSICHEHUS OTNIEIbHBIX (PAKTOB U
COEIMHEHUI — MOJIMMEPU3aLUsl U TOJIMKOHICHCALIMSL. sBJieHUH. VICTIop30BaTh XUMUYECKYIO CHMBOJIUKY
[Tonumepnsie Matepuansl. [1nacTmaccsl (MONIMATUTIEH, JUISL COCTABIICHUS CTPYKTYPHBIX (hOPMYJI BEIIECTB
MOJIUIIPONIWIIECH, TTOJTUBUHUIXIJIOPHL, TOJIUCTUPOIL, (MOHOMEpPOB M TIOJIMMEPOB) M YPAaBHEHUN PEAKIINA
MOJUMETHIIMETAaKPIIIAT, TOTUKApOOHATHI, 2 MOJIMMEPU3AIUHU U TIOJIUKOH IeHCcalui. ONKUChIBATh

noJIMATUIICHTEpePTaar). Y THIH3aIus U nepepadoTka
IUTACTUKA. DIIACTOMEPHI: HATYPAIbHBIN, CHHTETHUECKUE
Kay4dyku (OyTaaueHOBBIN, XJIOPOTPEHOBBIN, H30MTPEHOBBIN) U
CUJIMKOHBL. Pe3nHa.

2 | BosokHa: HatypaibHbIe (IIEPCTh, MICIIK), HCKYCCTBCHHBIS
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE BOJIOKHA

COCTaB, CTPOEHHE, OCHOBHBIE CBOMCTBA U
MIPUMEHEHNE KayIyKoB, Harboiee
pacnpoCTpaHEHHBIX BUAOB IJIACTMACC M BOJIOKOH.
Hcnonb30Bath 00IIEHAYYHBIE METOBI TO3HAHUSI TIPU
CaMOCTOSATEJIbHOM TUIAHUPOBAHUH, IPOBEICHUU U
ONMCAaHUU XUMUYECKOT0 IKCIIEPUMEHTA
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoAECpKaHuC

O6BbeM
4acoB

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqalomerom

1

2

4

(xampoH u naBcas). [TonuMeps! cCeanTbHOTO Ha3HAYCHUS
(TedoH, KeBIap, AMEKTPOIPOBOISIIINE TOTHUMEDPHI,
OmopasnaraeMbie OJIUMEPHI)

IIpakTnueckoe 3ansitue Ne 12,

Pemenue skcnepuMeHTaNIbHBIX 3a1a4 110 Teme «Pacrno3HaBaHue
MIPUPOIHBIX U UCKYCCTBEHHBIX IJIACTMACC U BOJIOKOH).
TBopueckoe 3aganue-urpa «MapKupoBKa IIACTUKOBBIX
U3EIIUID.

(;1aGopaTopHbIE OTBITH U MPAKTUIECKUE PAOOTHI)

Bcero

140
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4 YCJIOBUSA PEAJIMBALIMU YYEBHOTI'O IIPEIMETA

4.1 TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecCIie4eHUI0
Peanuzauus yuyeOHOro npeamera XuMuu TpeOyeT HalIWyusi y4eOHOro kaOMHeTa
XUMUHU.

O6opynoBaHue yueOHOTO KaOMHETA:

— TI0CaJI0YHbIE MECTA MO KOJUYECTBY 00YyUaIOIIUXCH,

— pabouee MecTO mpernoaaBaTes,

— Y4YEeHHMUYECKas 10CKa

— KOMIUICKTHI IJIAKaTOB

— Habop peaKTUBOB M JIA0OPATOPHOM MOCYAbI JIJIsl OTIBITOB,

— mocoOust AJist 1abopaTOpPHBIX padoT,

— tabnuupl: [lepuoauueckas cucrema xumudeckux siaeMenToB J[.M.Menneneena,
PacTBOpUMOCTB KUCJIOT, COJIEH U OCHOBaHUM B BOJie, OCHOBHBIE KJIACChI
OPraHUYECKUX COCIIMHCHUU.

TexHuyeckue cpeacTBa 00yUCHHUS:

— KOMIIBIOTEP

— MEINANpPOEKTOp

— UWHTEPaKTUBHOE MMOCOOME MO TUCIUTUIMHE

4.2. IlepeyeHb HOPMATHBHBLIX MPABOBbLIX JAOKYMEHTOB, OCHOBHOW H
JAOMOJIHUTEJbHON Yy4YeOHOH JIUTepaTypbl, HeOOXOAMMOM /JII OCBOEHHUSA

y4eOHOro npeamera XuMus:

OCHOBHBIE UICTOYHHKH:

INa6puensa O.C. Xumust 11 npodeccuii ¥ CrenuaaIbHOCTeH TEXHUIECKOTO MPOGUIIst: yaeOHUK
Ui CTYA. yupexaeHuit cpen. npod. oopazoBanus / O.C..I'abpuensn, U.I.OctpoymoB. — 4-e
u3n., crep. — M.: U3garensckuil neHTp «Axkaaemus», 2017. — 272 c.

JlonoTHUTE TbHBIE UCTOYHUKH:

Pocun U. B. Xumust. Yuebnuk u 3amaunuk : - st CI1O / Pocun U. B., Tomuna JI. JI., ConoBbeB
C. H. - Mockga : M3parensctBo KOpaiit, 2020. - 420. - (ITpodeccnonansnoe oOpazoBaHue). -
ISBN 978-5-9916-6011-2 : 979.00.

Andunorenosa U. B. Xumus : YueOnuk u npakrukym st CI1O / Andunorenosa U. B.,
babkoB A. B., [TonkoB B. A. - 2-e u3z. ; ucnp. u gon. - Mocksa : M3garenscto FOpaiit, 2020. -
291. - (Ilpodeccuonanbuoe obpazosanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsutuc, I'. E. Xumus. 10 knacc [TekcT] : yueOHUK A1 00111€00pa30BaTeIbHBIX OPTaHU3aINY
0a30BBIif yPOBEHB : pEeKOMEHI0BaHO MUHHCTEPCTBOM 00pa3oBaHus M Hayku Poccuiickoit
Oenepanuu. - 2-e u3a. - Mocksa : [Ipocsemnienue, 2016 (Cmonenck : @ui. "Cmon. noaurpad.
komOmHaT", 2015). - 224 c. : un. - [Ipeam.-and. ykas.: ¢. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

4.3. IlepeyeHb NMpPOrpaMMHOro0 oodecmne4veHusi, NMPoecCHOHAIBHBIX 0a3
JAAHHBIX, HHG(OPMALMOHHBIX CIIPABOYHBIX CHCTEM pecypcosB
HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «MHTEepHET», HE0OXOAUMBIX
AJIS1 OCBOCHHUs Y4eOHOro npeamera:
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JIunenzuonnoe nporpamMmmuaoe obecrieuenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

HNuTepuer-pecypcesr:

www.openclass.ru (OTKpBITBIHN KJ1acc: ceTeBble 00pa3oBaTeIbHbIE COOOIIECTBA).

www.school-collection.edu.ru (Equnas xomnekuus nudpoBbix 00pazoBaTEIbHBIX

PECYpPCOB).

www.festival.1september.ru (OectuBans negarornueckux uaei « OTKPHITHIMN

YPOK»).

http://www.iprbookshop.ru/ DnexTponHo-61MbIMOTEUHAS CHCTEMA.

www. chem. msu. su (QnekTpoHHas OMOINOTEKA [0 XUMHUH).

www. enauki. ru (uHTEepHET-U3AaHUE 1Jis1 yunuTenel « EcTecTBeHHbIC HAyKn» ).

www. lseptember. ru (MeTonuueckas razeta «llepBoe ceHTIOPs»).

www. hvsh. ru (xkypran «Xumus B mkose»). www. hij. ru (KypHan « Xumus u
KUZHBY).

www. chemistry-chemists. com (371€KTpOHHBIN KypHAT « XUMUKH U XUMUS» ).

www.chem.msu.su. DnekTpoHHast OubIMoTEeKa YueOHbIX MAaTEPUATIOB IO XUMUHU.

www.chem.msu.su (aekTpoHHast OMOIMOTEKA MO XUMHUHM).

www.enauki.ru (MHTepHeT-u3jaHue 11 yuuTened « ECTecCTBEeHHbIE HAYKI).

www. 1september.ru (Meroanueckas razera «llepBoe ceHTAOPs).

www.hvsh.ru (kypHan «Xumus B mkose»). www.hij.ru (kypHain «XuMus u
KU3HDBY).

www.chemistry-chemists.com (3JIeKTpOHHBIH KypHAT « XUMUKH U XUMUS» ).

4.4. Ocob0eHHOCTH peanu3anUM Y4eOHOro mpeaMera JJsi 00yYAKOIIMXCS
U3 YHCJIA MHBAJIUIOB H JIUI[ C OTPAHHYEHHBIMU BO3MOKHOCTAMM 310POBbSA

[Ipu oOydyeHWM JUI] C OTrPAaHWUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBBS,
MIpeayCMaTPUBACTCS WHIUBUTY TbHBIN TpaduK 00yIeHHS.

WuBamuael W JAIIa € OTPAaHWUYCHHBIMH  BO3MOXHOCTSIMH  37I0POBBS
oOecIieueHbl TMEYaTHBIMH W DJIEKTPOHHBIMH O0O0pa30BaTEILHBIMH pecypcamMu B
dbopmax, afanTHPOBAHHBIX K OTPAHUYCHHSIM MX 3JI0POBbSI.

s oCymiecTBICHHST TPOIEAYp TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH U
MPOMEKYTOUHOW AaTTEeCTAllMU OOYyYaroIIUXCs, CO3MArOTCS (HOHABI OICHOYHBIX
CPEICTB, aJanTUPOBAaHHbIC JJIs WHBAIMIOB U JIMIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 37I0POBbSI W TO3BOJISIONIME OICHUTH JIOCTH)KCHHE HMH
3aIITaHMPOBAaHHBIX B OCHOBHOW 00pa30BaTeIbHOM MpoOTrpaMMe pe3yJIbTaToB
oOy4eHHsI W ypOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIIUW, 3asBIICHHBIX B
o0Opa3oBaTeIbLHON MporpaMMme.

34



5 KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA

JlocTikeHne JTUYHOCTHBIX PE3yJIbTaTOB OLIEHWBAETCS HA KAaYECTBEHHOM YPOBHE
(6e3 ormetku). ChHOpMHPOBAHHOCTh METANPEAMETHBIX U NPEIMETHBIX YMEHHUI
OLICHMBAaeTCs B Oa/ulax MpernojaBaTeleM B MPOIECCE BBHIMOIHEHHUS OCHOBHBIX
BUJIOB y4E€OHOW JesATeNbHOCTH OOYYalOIIUXCs, TECTHUPOBAHUS, BBITOIHEHUS
00yYaroIMMUCs CaMOCTOSATENIbHONW paboThl, MO pe3ysbTaTaM TEKYIIEro KOHTPOJIS

151 HpOMG)KYTO‘IHOfI aTTeCTalum.

Pe3yabTaTnl 00yyeHus

DopMBI U METObI
KOHTPOJISI M OIleHKH
pe3yJbTAaTOB 00yUYeHHsI

*  JIMYHOCTHBIE:
1) poccHiicKyl0 Tpa)XIaHCKYI0 HJIEHTUYHOCTb, IaTPUOTU3M,
YBaXEHHE K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IEepe
Ponunoii, ropaoctu 3a CBOM KpaH, cBow Poauny, npouuioe u
HACTOsAIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccum, yBaxeHue
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, (iar, rumH);

2) TpaxkIaHCKYIO0 MO3MIMI0 KaK aKTUBHOTO U OTBETCTBEHHOTO
YjeHa  pOCCHHCKOro  oOIiecTBna, OCO3HAIOILLIETO  CBOHU
KOHCTUTYLIMOHHBIE IIpaBa U OOS3aHHOCTH, YBAXKAIOILErO 3aKOH U
NpPaBOMOPSJIOK,  OOJNaJaroIero  4YyBCTBOM  COOCTBEHHOIO
JIOCTOMHCTBA,  OCO3HAaHHO  IPUHHMMAIOILIET0  TPaJAULUOHHbBIE
HAallMOHAJIbHBIE M OOIIEYENIOBEYECKHE T'yMaHHCTHYECKUE H
JIEMOKpAaTUYECKHUE 1IEHHOCTH;

3) rOTOBHOCTH K CIy’KeHHI0 OTEUecTBY, €ro 3alUTe;

4) chOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKM U OOLIECTBEHHOU
NPAKTUKH, OCHOBAHHOTO Ha JHajiore KyJbTyp, a TaKxke
pa3nn4HbIX (OpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B IOJHUKYJIbTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CAaMOPa3BUTHsI U CAMOBOCIIUTAHUS B
COOTBETCTBUHU C OOLIEUEIOBEYECKUMHU LIEHHOCTSAMU M HJi€alaMH
IpaXJaHCKOro  OOIIecTBa; TOTOBHOCTh U CHOCOOHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKON M OTBETCTBEHHOM JIESITEIIbHOCTH;
6) TOJIepaHTHOE CO3HAHUE U MOBEICHUE B MOJUKYJIBTYPHOM MUDE,
TOTOBHOCTh U CIIOCOOHOCTH BECTH JAMAJOr C JAPYTMMHU JIIOJbMHU,
JIOCTUraTh B HEM B3aWMOIIOHMMAHMs, HAXOIUTh OOILIUe LEIH U
COTPYJIHUYATh JJI X JIOCTHXKEHUS, CIIOCOOHOCTh MPOTHUBOCTOSTh
UICOJIOTUM  DKCTPEeMH3Ma,  HallMOHAJIU3Ma,  KCEHO(PoOHH,
JUCKPUMHMHALIMA 10 COLHUAIbHBIM, PEJIUTHO3HBIM, PAacOBBIM,
HAlMOHAJIbHBIM MPU3HAKAM M APYTUM HEraTHBHBIM COLMAJIBHBIM
SIBJICHUSIM;

(8 pen. [Ipukaza MunoOpuayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMU, AETbMU MJIAJILIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeibHOH, OOILIECTBEHHO
MI0JIE3HOM, Y4eOHO-HMCCIe0BaTeNbCKOW, MPOEKTHOM U APYTUX
BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHHE U IOBEJICHHWE HA OCHOBE YCBOEHUS
00111€4eI0BEYECKUX [IEHHOCTEH;

9) roTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIE
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camM0o00pa30BaHI0, Ha MPOTSHKEHUHM BCEH JKM3HHU; CO3HATENBHOE
OTHOIIEHHE K HENpPephIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO
yCHeHOW MpodecCHOHAIBHOMN 1 00IIECTBEHHOW NesTeIbHOCTH;
10) scTeTnyeckoe OTHOILIEHHE K MUPY, BKIIOUas 3CTETHKY ObITa,
HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHHH;

11) npuHATHE W© pealu3alnl0 LEHHOCTEH 310pOBOrO0 H
O0e3omacHOro oOpa3a JKW3HHM, IOTPEOHOCTH B (u3NIeCKOM
CaMOCOBEPILIEHCTBOBAHHH, 3aHATHAX CHIOPTHBHO-
O37I0POBUTEIILHON  JAESTEIbHOCTHIO,  HEMpPUATHE  BPEIHBIX
MIPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB;

12) GepekHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIECHUE K
¢u3uueckoMy M IICUXOJIOTUYECKOMY  370pOBBIO,  Kak
cOoOCTBEHHOMY, TaK M JAPYTUX JIIOJEH, YMEHHE OKa3bIBaTh NEPBYIO
MTOMOIIIb;

13) oco3HaHHBIM BeIOOp Oyaymiel mpodeccud U BO3MOKHOCTEH
peaM3anuid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHUE K
npohecCuoHaTbHON JEesTeNbHOCTH KaK BO3MOXHOCTH Y4acTHs B
pEelIeHUH  JTHYHBIX, OOIIECTBEHHBIX,  T'OCYAapCTBEHHBIX,
001IeHaIMOHATIBHBIX MTPOOJIEM;

14) chopMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHHS
BIUSTHUSL COLIMAJIbHO-3KOHOMHMYECKUX IPOLECCOB Ha COCTOSTHUE
NPUPOAHOI U COLMANBHON Cpe/bl; MPUOOPETEHHE OMbITAa YKOJIOTO-
HaIpPaBJIEHHON e TEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTE CEMEMHOM )KU3HH.

*  MeTampeIMeTHbIE:

1) yMeHHe caMOCTOSATEIbHO ONPEAeNATh e AEATEIbHOCTH U
COCTaBIISITh TUTAHBI NS TeNbHOCTH; CaMOCTOSITENTEHO
OCYIIECTBIIATH, KOHTPOJIUPOBATH u KOPpPEKTUPOBATH
JESITEIbHOCTh; HCIIONh30BaTh BCE BO3MOXHBIC PECYpCHI st
JOCTHKEHHSI TIOCTABJICHHBIX IleJied M pealu3allid IUIaHOB
NESITEIbHOCTH, BBIOMPATh YCHEIIHBIE CTPATETHU B PA3TMUYHBIX
CUTYalUsX;

2) yMeHHe NpPOAYKTUBHO OOIIAThCS W B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOM JI€ATENbHOCTH, YYHUTHIBATh MO3UIUH
JIPYTHX YYacCTHHUKOB JESTENbHOCTH, J(PQPEKTUBHO pa3pemiaTh
KOH(JIUKTHI,

3) BIIAJICHUE HaBbIKAMU [I03HABATEJILHON, yueOHo-
HCCIIEIOBATEILCKOM M MPOEKTHOM JesATeNbHOCTH, HaBBIKAMU
paspemieHuss  mpoOyieM;  CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pELICHHUsS] MPAKTUYECKUX
3aja4, MPUMEHECHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

4) TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSITEIIHHOM
WH(POPMAIMOHHO-TIO3HABATEILHOM  JIEATENBHOCTH,  BIJIAJICHHE
HaBbIKAaMU TMOJTy4YeHHUs] HeoOXoIuMoi MH(OpMAalUU U3 ClOoBapei
pa3HBIX TWUIIOB, YMCHHE OPUCHTHPOBATHCS B  PA3IAYHBIX
UCTOYHUKAX  HMH(OpMalMW,  KPUTHUYECKH  OLEHUBATh U
UHTEPIPETHPOBATh WH(AOPMAIIMIO, TOTYYaeMyl0 U3 Pa3IUIHBIX
HCTOYHUKOB,;

(B pen. IIpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHue UCIOJb30BaTh CpeACTBA HWHOOPMAIMOHHBIX U
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KOMMYHMKaIIMOHHBIX TexHosorui (manee - MKT) B pemienun
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AIIMOHHBIX 3a7ay C
coOmrofieHreM TpeOOBaHMI HIPrOHOMUKHU, TEXHUKU 0€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHrs, MPaBOBbIX M 3TUYECKHX HOPM,
HOPM HH(pOPMAIIMOHHOH 0€301MacHOCTH;

6) yMeHHME ONpeNeNiaTh Ha3HaueHue U (QYHKIUH Pa3IUYHbIX
COIIMAJIbHBIX UHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHWBAaTh U MPUHUMATh PELICHUS,
ONpEeIETSIONINE CTPATETHIO TTOBEACHHS, C YUETOM TPAXIAHCKUX U
HPABCTBEHHBIX LIEHHOCTEH;

8) BiaZieHHE SI3bIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, IOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BATh a/IeKBaTHbHIE
SI3BIKOBBIE CPEJICTBA;

9) BiajeHWEe HaBBIKAMHU TIO3HABATEIBHOW pedieKkcHuu Kak
OCO3HAHMS  COBEpPLIAEMBIX  JICMCTBUM W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUMN, IPAHUI] CBOETO 3HAHUS
M HE3HAaHMs, HOBBIX [I03HABATENIbHBIX 3a7a4 U CPEACTB HX
JOCTHUKEHHUSI.

e IIpeameTrHble pe3yabTaThl 00yUeHUsI

- chopMHpPOBAaHHOCTh TPEJCTABICHUNA O MeCTe XHMHH B
COBPEMEHHOW HayYHOW KapTHHE MHpa; MOHUMaHHUE POJIU XUMHHU B
dbopMupoBaHUHM Kpyro3opa u (YHKIMOHAJIBLHON TIPaMOTHOCTH
YenoBeKa AJIs PEelIeHUs MPaKTUYECKUX 3a/1a4;

- BJAQJICHHE OCHOBOIIOJIATAIONIMMUA XHWMHUUYECKHUMH TOHSATHSIMU,
TEOpUSMH, 3aKOHAMH U  3aKOHOMEPHOCTSIMH;,  YBEPEHHOE
MOJIb30BaHNE XUMHYECKOM TEPMHUHOJIOTMEN U CUMBOJIMKOW;

- BIaJeHHE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMUA,
UCTIOJIb3YyEMBIMH B~ XUMHUHW:  HAOJNIOACHUEM,  OIMUCAHUEM,
M3MEpEeHHEM, SKCIIEPUMEHTOM; yMEeHHEe 00pabaThIBaTh, OOBIICHSTH
pe3yabTaThl MPOBEAECHHBIX OMBITOB U JI€JaTh BHIBOBI; TOTOBHOCTh
U CIIOCOOHOCTh MPUMEHSATh METOMbI MO3HAHHS TMPH 5 pelIeHHH
MPaKTUYECKHX 3a/1a4;

- ¢(OpMUPOBAHHOCTh YMEHHS aBaTh KOJWYECTBEHHBIE OI[CHKU U
MPOU3BOAUTH  pacyeTbl IO XUMUYECKUM  (dopMmyliaM U
YpaBHEHHUSIM;

- BJAJCHWE  TpaBWIaMH  TEXHUKH  O€30MAaCHOCTH  MpH
MCIIOJb30BAaHUU XUMUYECKUX BEIECTB;

- c(OPMUPOBAHHOCTh COOCTBEHHOW ITO3HIIMU IO OTHOIICHHIO K
XUMHYECKON HHPOpMAIIHH, TTOTy4aeMOU U3 pa3HbIX HCTOYHUKOB.

Obyuarowuiicsa 00n4CeH 3Hamyb:

- OCHOBHBIE XUMUYECKHE MOHATHUS, 3aKOHBI U TEOPUH XUMUM;

- KiIaccCMpUKALMI0O W HOMEHKIATYypy HEOPraHMYeCKUX H
OPraHUYECKHUX COCTMHEHUM;

- Ba)XHEHIINE BEIIeCTBa U MaTepUasbl, IIUPOKO UCIOIb3yEMBIE B
IIPAKTHKE, pOJIb XUMHUU B €CTECTBO3HAHUU, €€ CBSI3b C IPYIHMMH
€CTECTBEHHBIMU HAyKaMH, 3HAY€HHE B XU3HU COBPEMEHHOI'O
o01iecTBa.

Obyuarowuiicst O0aHceH yMems.
- HasplBaTh W3yUYCHHBIC BEIIECTBA 10 TPUBHUAIBHOH U
MEXIYHApOJIHOH  HOMEHKJIAType, XapaKTepw3oBaTh  0OmIue

OIlCHKa 3a YCTHBIE
OTBETHI;

OIICHKA YPOBHS
3HaHUU CTYJIEHTOB Ha
KOHTpOJII:HO-y‘-IGTHOM
3aHATHU;

OLICHKA 3a
BBITIOJTHCHHEC
TECTOBBIX 3aJJaHUU T10
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XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKHUX COCIUHEHUM;

- IPOBOAMTH PACUETHI IO XUMHUYECKUM (POpMyJiaM U ypaBHEHUSIM
peaKuui;

- OOBSICHATH: 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS, MPUPOY XUMHUYECKOU CBS3H;

- BBIIOJIHATh XMUMHYECKUN SKCHEPUMEHT IO Pacro3HABAHUIO
BOKHEHIIINX HEOPTAHUYECKUX U OPraHUYECKUX COCIMHEHUN;

- OCYLIECTBIIATh ~ CAMOCTOSITENIBHBIA ~ TOHUCK  XUMHYECKOMN
nHQOpMAIMM C HCIOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(cipaBOYHBIX, HAay4YHO-TIOMYJISIPHBIX ~ M3JIaHUMH, pecypcoB
WNurtepnerta).

HCNOJIB30BAaTh INPUOOpPETeHHble 3HAHWA W yYMeHUs B

NPAKTHYECKOM 1eATeTbHOCTH M MOBCETHEBHOM KU3HHU JJIA:

V' OOBSICHEHHS XHMHYECKHX SIBICHHH, [POMCXOASAIINX B
npupoze, ObITY U Ha IPOU3BOICTBE;

v’ ompeneneHuss BO3MOXHOCTH  MPOTEKAHUS  XUMHYECKUX
OpeBpallieHuid B PA3MUYHBIX YCIOBHAX U OLEHKH HX
TTOCHCICTBHI;

v/ 3KOJIOTMYECKH TPAMOTHOTO MOBEICHHUS B OKPYXaromei
cpene;

v/ OIEHKH BIIMSIHUS XMMHYECKOTO 3arpsA3HEHHs OKPYIKAIOUIEH
CpeZbl Ha OpPraHu3M 4€JI0BEKa U IpyTrHe )KUBbIE OPraHU3MBlI,

v/ 6e30macHOro OOpalleHUss C TOPIOYMMH W TOKCHYHBIMH
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BaHUEM;

v/ TIPUTOTOBJICHUSI PACTBOPOB 33/IaHHOM KOHIIEHTPAIIUH B OBITY
U Ha IPOM3BO/ICTBE;

v’ KPUTHYECKOM OLICHKA  JIOCTOBEPHOCTH  XUMHUYECKOMI
UH(QOPMALIUY, TOCTYNAOLIEH U3 Pa3HbIX HCTOYHUKOB.

KITFOYEBBIM BOITPOCAM.
OIIeHKa 3a
BBITIOJTHEHHE
KOHTPOJIBHBIX
3aJaHul;

OIICHKA 3a
BBITIOJTHEHHE
NpPaKTUYECKUX padoT;
OIICHKa 3a YCTHBIE
OTBETHI;

OIICHKA 3a
MOJATOTOBKY
CaMOCTOSITCIIBHBIX
cooOIeHmi
CTYJICHTOB.

OIIEHKa 3a YCTHBIE
OTBETHI;

OILICHKA YPOBHS
3HaHUH CTYJICHTOB Ha
KOHTPOJIBHO-YYE€THOM
3aHATUN;

OIICHKA 3a
BBITIOJIHEHHE J1a0.
pabor.
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padoueii nporpaMMbl y4eOHOT0 npeaMeTa XuMus

JIMCT AKTYAJIM3ALIUN

o/

HaumenoBanue
anemenTa OII,
paszaena, myHKTa

[TyHKT B mpeasiayeit
penakiumuu

HyHKT C BHCCCHHBIMHU
N3MCHCHHUAMU

PexBu3uTHI
3aceIaHus,
YTBEPAMUBIIIETO
BHECCHHE
H3MCEHEHMI
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