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1. ObHIIAA XAPAKTEPUCTHUKA PABOYEM IPOIPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBerctBUM ¢ PI'OC CIIO mno cnenuansHoctH 36.02.01 Bemepunapus
peanusyemoii Ha 6a3e OCHOBHOTO 00mIero oopasoBanus. JuciumirHa « XUMESDY U3y4aeTCs
Ha nepBoM Kypce B 1 u 2 cemectpe. [Iporpamma pazpaborana Ha OCHOBaHUM TPeOOBaHUH
®I'OC cpennero obmero o0pazoBaHus € y4eToM Mpo(eCCHOHATBHON HANpaBIEHHOCTH
T0JTy4aeMOoi CIIeLUaTbHOCTH.

[Ipu ocBoeHnu cnenuanbHocTd 36.02.01 Bemepunapus Xumus U3y4aeTcs B
oobeme 166 vacos.

[IpodunbHas cocTapisitoliasi OTpaxaeTcs B TpPeOOBAaHMAX K IOJTOTOBKE
00YyYaroIMXCs B YACTH:

- 00111l CHCTEMBI 3HAaHHUI: aKTyallbHbIE IPUMEPHI UCTIONB30BAHNS XUMUYECKIX
uJiel U METOJIOB B MPO(PECCHOHATLHOM JIESITENBHOCTH.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHa MPU
MOATOTOBKE BETEPUHAPHOTO (hebIIIepa.

1.2. eaun v muIaHUPYyeMble Pe3yJbTaThl 0CBOCHMS JUCHUIJINHBI:
1.2.1. leau v 3a5a4y JUCHUATIMHBI:

Copep:xanue nporpaMmsbl 0011e00pa3oBaTe/IbHOM IMCHUILIMHBI PU3HKA
HAINPaBJIEHO HA I0CTUKEHHUE CJIeYIOIIHUX Lesei:

- dbopMUpOBaHHE CHUCTEMBl XHMHWYCCKHUX 3HAHUH KaK  BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KJTFOUEBbBIC TIOHSTHS, PYHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKHd, YCBOCHHE W TIOHUMAaHWE CYIIHOCTH JOCTYMHBIX  0O0OOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUSI;

— dbopMUpOBaHUE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIMii, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHHI
OpPUEHTUPOBATbCA B MHUPE BELIECTB M XUMHUYECKHUX SIBICHUN, UMEIOIIUX MECTO
B PUPO/JIC, B TPAKTUYECKOMN U ITOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUN U CIOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX C HAOIIOACHUEM
1 00BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTI0ICHIEM TIPaBUI 6€30MacHOTo
oOparieHus ¢ BEIecTBaMu.



OcBoenne kypca O/ «Xumus» Npeamoaraer pelieHHe CJaexyRuux
3agayu:

1) cpopmupoBaTh TOHUMaHHE 3aKOHOMEPHOCTEH NMPOTEKAHUS XUMUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEH Cpele, UETOCTHON HAyYHOU KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS IMPOBOAWTH PACUETHI IO XUMHUYCCKHM (QopMysiaM Hu
YpaBHEHUSIM XHMHUYECKMX peaklHuil, IJIaHUPOBAaTh U  HUHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK TPOBEICHUS XUMHUCCKUX SKCIICPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOMIO/IEHHEM MPaBHIl 0€30MaCHOT0 OOpaIlleHUs C BEeleCTBaMH U
Ja00paTOPHBIM 000PYyI0BaAaHUEM;

4) pa3BUTh yMEHHUS  aHAJIU3UPOBaTh, OICHWBATh, IPOBEPATh  Ha
JOCTOBEPHOCTh U 0000111aTh HHPOPMALIUIO XUMUYECKOTO XapaKkTepa U3 pa3InyHbIX
HMCTOYHUKOB,;

5) chopmupoBaTh  yMEHHUS  NPOTHO3UPOBATH  IOCICIACTBUS  CBOCH
JEATCIIBHOCTH M XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHMMAaHNE 3HAYUMOCTH TOCTHKCHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM chep ¢ yMEHHEM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B Pa3IUUYHBIX cepax KU3HHU.

Oco0eHHOCTh (OPMHUPOBAHUS COBOKYIMHOCTH 3374 W3YUYCHUS XUMHH JUIsI
CUCTEMBI ~ CpeAHero mnpodeCCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTH peau3aiuu Tpo(ecCHOHaTbHON HAMpaBICHHOCTH pEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

B pe3yibTaTte 0CBOCHUS TUCUMIIIMHBI 00YyYAKOIIUICS T0/I2KEH 3HATh!

* CMBICJI TIOHATHI: XUMHYECKNH DJIEMEHT, 3aKOH, BELIECTBO, B3aUMOJICUCTBHUE,
XUMHYECKOE COCIUHEHHUE, PACTBOP, JJIEKTPOXUMUYECKUN TIPOLECC, TEOPUs
CTPOCHMS OPTaHUYECKUX BELIECTB;

* CMBICT XMMHYECKUX BEJIMYMH: Macca, O0bEM, KOJMYECTBO BEILIECTBA,
IUDIOTHOCTh, AaTOMHas Macca, OTHOCUTENIbHAs aTOMHas MW  MOJIEKYJIApHas
(popmynbHasi) macca, MOJSpHas Macca, MOJSPHBIA 00bEeM, TIJIOTHOCTH Ta30B,
JIaBJICHHUE, TEMIIEPATypa, BPEMs, KOHIIEHTpalusl, CKOPOCTh XUMUYECKON PEAKIIUH,
DIEKTPUYECKUH 3apsL;

* OCHOBHOM CMBICI XMMHYECKUX 3aKOHOB, COXPAHEHHMsS MAacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOLLIEHHM, ABOraapo, NapUUaJbHbIX TABICHUN;

* BKJIQJ] POCCHUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HauOOJIbIIee
BJIUSTHUE HA Pa3BUTHE XUMUMH,

B pe3ysabTarte 0CcBOeHHS IVCHUILIUHBI 00y4aIOUIUIICS 10/2KEH YMETh:
* Ha3blBaTh: M3YyUYCHHBIC BEILECTBA O TPUBUAIBHON WM MEXAYHAPOIHOMN
HOMEHKJIAaTypE;
*  ONpEAeNsaTh. BAJCHTHOCTh U CTENEHb OKUCIICHHUS XUMMUYECKUX JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCMHEHMSIX, 3aps]l MOHA, XapaKTep Cpelbl B BOIAHBIX



pacTBOpax HEOPraHWYECKMX M OpPraHUYECKUX COEAUHEHUM, OKUCIUTENb U
BOCCTAHOBUTEJb, IPUHAIJICKHOCTD BEIIIECTB K Pa3HbIM KJIacCaM HEOPTraHUYECKUX U
OPraHUYECKUX COCIMHCHUN;

*  XapaKTepu30BaTh: SJEMEHThl MaJbIX MEPHUOJIOB MO HUX IMOJOKEHUIO B
[lepuonuueckoii cucreme J[.M. MeHnneneeBa; oOmmMe XUMHYECKHE CBOWMCTBA
METAJIJIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U OPTraHUYECKUX
COCIMHEHUI; CTPOCHUE U XMMUUYECKUE CBOWMCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OpraHUYECKUX COECTMHEHUM;

*  OOBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJE€HTHOM, METAINIMYECKOU W
BOJIOPOJIHOM), 3aBHUCHUMOCTb CKOPOCTH XHMMHUYECKOW peakiuu U IOJIOKEHHE
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

* pelaTh: pacyeTHHIC 33/1a4U IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

UCIIOJB30BaTh MPUOOPETCHHBIC 3HAHUSA M YMEHHUSI B  MPAKTUYECKOU
JEATEeIIbHOCTH U TIOBCEIHEBHOM KU3HU:

e JIsl OOBSICHEHUSI XUMUYECKUX SIBJICHUH, TPOUCXOIAIINUX B MPUPOAE, OBITY U
Ha MMPOU3BO/ICTBE;

*  ONpEACIICHUS BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJICICTBUM;

* DKOJOTMYECKH IPaMOTHOTO MOBEJCHUS B OKPY KAIOLIEH CpeIe;

* OLEHKUA BJIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAoIIeH cpeapl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

* 0Oe3omacHOro oOpamieHusi ¢ TOPIOYUMU M TOKCUYHBIMH BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpAallUM B OBITY W Ha
MIPOU3BO/JICTBE;

. KPUTHYECKON OIEHKH JOCTOBEPHOCTH XUMHUYECKOW wuHMopMaimu,
MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaATEIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHre JUCHUILIMHA UMeeT pu GopMupoBaHuu U pazBuTun OK
u [IK. Ilpy wu3ydYeHHH AUCHUIUIUHBI «XHUMHS» Y CTYJIEHTOB (OPMHUPYIOTCS
CJIIEAYIOIIME KOMITETCHIMH

Kopn HanmeHnoBaHue pe3yiabraTra 00y4eHHs

Boibuparb  cnocoObl  pemieHuss  3ajad  Npo¢ecCHOHAIBHOU
JeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHalu3a U
OK 02. | uaTepnperanuu nHGopmanuu, 1 UHOOPMAITMOHHBIE TEXHOJIOTUH TS
BBINOJIHEHHMSI 33/1a4 NPOECCUOHATBHON ACSITEIbHOCTH.

D¢ddexTuBHO B3aUMOACHCTBOBATh W pPabOTaTh B KOJUICKTHBE U
KOMaH/I€.

CopeiicTBOBaThH COXPaHEHUIO OKpY>Karolen cpenpl,
pecypcocOepeKeHUI0, NPUMEHATh 3HaHUs 00 M3MEHEHHUU KJIuMaTa,

OK 01.

OK 04.

OK 07.




INPUHLIUIIBI OEPEKITUBOTO MTPOU3BOJACTBA, 3P (HEKTUBHO AEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAITHSIX.

IK 1.2.

[IpoBeneHrne  BETEPUHAPHO-CAHUTAPHBIX  MEPONPHUITHNA A
NpEeAYNPEKICHNS] BOSHUKHOBEHUS 00JI€3HEN dKUBOTHBIX.




Kon n
HAHMEHOBaHMHE
popmupyembIx
KOMIIeTeHII Ui

I[Inanupyemble pe3yjbTaThl 0CBOEHHUS JHCIUIIHHDI

Oo0mue

I[ncumumﬂapnme

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a1a4
po(hecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJabTaThbl J0JKHBI OTPAKATH B YaCTH:
TPYAOBOI'O BOCIIUTAHUSA:

TOTOBHOCTb K TPYdy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TPYI0JII00HE;
TOTOBHOCTbH K AKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTUYECKON U COLMaNbHOM HaNpaBIEHHOCTH,
CMOCOOHOCTh ~ MHUIMHPOBATH, IUIAHUPOBATH M|
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO JAEATEIbHOCTD;
HWHTEpEC K pa3InyHbIM chepaM mpodecCuoHaIbHON
NeSTeIbHOCTH, YMEHHME COBEpIIaThb OCO3HAHHBIN
BbIOOp Oynymed mnpodeccud U pealn30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTb K OOpa3oBaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTtanpeaMeTHbie pe3yJIbTAThI JOJKHBI 0TPAKATH:
OBi1aieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
MO3HABATEJIbHBIMH NeHCTBUAMM:

a) 6azoBble JIOTHYeCKHe AeliCTBUS:

CaMOCTOSITEIILHO ¢bopmMynIHMpoBaTh U
aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTAQHABJIMBAaTh  CYIIECTBEHHBIH NpPU3HAK WM

OCHOBAHUA IJIsd CpaBHeHI/IH, KJ'IaCCI/ICbI/IKaHI/II/I 158
0000IIEeHHS;

ONpENeNATh eI JeATEIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPECUHUS B
paccMaTpUBAEMbIX SIBICHHSX;

3a/1aBaTh

JAucuMiuinHapHble pe3yJbTaThl U J0JKHBI O0TPAXKATh:

IIP6 01. chopmMHpOBAaHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH E€CTECTBEHHOHAYYHOW KapTHHBI MHUpPa, POJIH
XUMHUM B TIO3HAHWH SIBJICHUW TPHPOJABI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIBTYpPBHl JIMYHOCTH, €€ (PYHKIMOHAIHHON
TPaMOTHOCTH, HEOOXOIUMOW Il PEIICHUS TMPAKTHYECKUX
3a/1a4 ¥ 3KOJOTUYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BiaseHne cUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET:  OCHOBOIIOJATAIOIIME TOHATUA  (XUMHUYECKHUMA
JJIEMEHT, aTOM, J3JIeKTPOHHas 00oJjoYka atoma, s-, p-, O-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJIIPHBIA 00bEM, YIIIEpOJHBIN
ckener, (YHKIMOHAJIbHAs TpyMMNa, pagukaig, H30Mepus,
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YTJEBOIAOPOJIHI,
KHUCTIOPOJI- U a30TCOAepkalllie COSAMHEHUS, OMOIOTHYECKU
aKTUBHBIC BemiecTBa (YTJIEBOMBI, KUPBI, OCIKH), MOHOMED,
NOJIUMEP,  CTPYKTYpPHOE  3BE€HO, BBICOKOMOJIEKYJISIPHBIE
COCTMHCHMS, KPUCTAJUTMYECKAsT pPelieTKa, TUIhl XUMHYECKUX

peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIMd HWOHHOrO OOMEeHa), pacTBOD,
INEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JIMICCOTIMAINSI,  OKHCJIHTENb, BOCCTAaHOBHTENb, CKOPOCThH

XMMHUYECKON peakIH, XUMUYECKOe PaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUsS XHUMHUYECKOTO CTPOEHMSI OpraHu4ecKuX
BemiectB  A.M. bBytnepoBa, TEOpus DIIEKTPOJIUTHYECKON
ayccounanuu, nepuoanueckuii 3axkou J[.M. MenneneeBa, 3aKkoH
COXPAHEHHUsI MACChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHUH SI3bIK
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BHOCHUTb KOPPCKTHUBBLI B ACATCIbHOCTb, OLUCHHBATH
COOTBETCTBHUE PE3YJIbTaTOB MLCJIsIM, OILCHUBATH
PpUCKHU HOCJICI[CTBI/Iﬁ ACATCIIBHOCTH,

Pa3BUBATh KPCATUBHOC MBIINIIICHHUEC IIPU PCUICHUUN
KHU3HCHHBIX HpO6J’I€M.

0) 0a30BbIE HCCIeA0BaATENIbCKHUE JIeiiCTBUS:

BJIQJICTh HABBIKAMHU Y4YeOHO-HCCIICA0BATEIBCKON M
MIPOCKTHOM NIEeATEIHHOCTH, HABBIKAMH Pa3peIICHUs
npo0Jem;

BBISIBJISITH  IIPHUYUHHO-CJICICTBEHHBIC  CBSI3U U
aKTyaJIM3MpPOBATh 3a/1a4y, BBIIBHTATh THIIOTE3Y €€
pelICHuUS, HaXOIUTh apryMEHTBI JUIST
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHHM, 337aBaTh
mapaMeTpbl U KPUTEPUH PEIICHHS,

aQHAIM3WPOBATh TIOJYYCHHBIE B XOJIE PCIICHHS
3aJjauu pe3yNIbTaThl, KPUTHUYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBHUSIX;

yMETh TEPEHOCHTHh 3HAHUS B TO3HABATEIBHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEICATEIIBHOCTH;
yMEThb  HMHTETPUPOBATh 3HAHUS U3  Pa3HBIX
MpeAMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJICH, TIPEIIaraTh OPUTHHATHHBIC
MOJIXO/IbI U PEIICHUS;

- CTaBUTH MPOOJIEMBI U 3a]la4d, JIOMYCKAIOIINe
aIbTepHATHBHBIC PELICHUS.

XUMHH, (PAKTOJOTUYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJIy4YeHUH U 0OE30MacHOM WCIOJIh30BAaHUHM BaKHEUIITNX
HEOPraHUYECKUX U OpPraHMYeCKUX BeUlecTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

ITP6 03. chopMHPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBSA3b W3YUYEHHBIX MOHATUMA, MPUMEHSTH
COOTBETCTBYIOIIME TOHATUS TPU ONUCAHUHM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB U HX
IPEBpAIICHUI; BBISBISATh B3aUMOCBSI3b XMMHUECKUX 3HAHUH C
MOHSATUSMHU U TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

IIP6 04. chopMHPOBAHHOCTL YMEHUH  HCIIOJIb30BATh
HAaUMEHOBAHUS XUMHUYECKUX COCAMHEHUN MEeXITyHApOIHOTO
COK03a TEOPETUYECKON M NMPUKIATHON XMMHUHU U TPUBUAJIbHBIC
HA3BaHUS BOKHEHIINX BEIIECTB (3TUIICH, alleTUJICH, TJIUIEPHH,
(denoi, hopManbaerua, YKCyCHasl KUCIOTA, TIUIMH, YTapHbIA
ra3, yriaeKuciblii ra3, aMMUaK, raiieHas U3BeCTb, HeralieHas
W3BECTh, MUTHEBA COAa WM JIPYTUX), COCTABJIATH (HOPMYJIBI
HEOPraHWYECKUX U OpPraHUYEeCKUX BELIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATH WX CMBICI; MOJATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aMMKUCSIMU YPABHEHUIA
XUMHUYECKUX PEAKIUN;

nP6 0S. cdhopMuUpOBaHHOCTH yMEHUN  YCTaHABIWBATH
MIPUHAJIEKHOCTh M3YUYEHHBIX HEOPraHUYECKUX u
OpPTraHWYECKUX BEMIECTB K OMPEICIECHHBIM KJIacCaM M TPYIIITaM
COCIMHEHUH, XapaKTepU30BaTh HX COCTaB M BaXKHEHIIME
CBOMWCTBA; OIPEIEIISITh BUJIBI XUMHYECCKHX CBS3EH
(xoBasieHTHAsi, HOHHAs, METAIIINYECKasi, BOJAOPOHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCU(PHUIIUPOBATH
XUMUYECKUE PEAKIINH;

IIP6 07. chopmMupoBaHHOCTH YMEHUN MPOBOAUTH PACUYETHI TIO
XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM XUMUYECKUX PEaAKIIHA
C UCTOJh30BAaHUEM (PU3NYECKUX BEITUYHH, XapaKTEPU3YIOIIHX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bema
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(HOpMaHBHBIe YCJ'IOBI/IH) ra3oB, KOJHYECTBa BCIICCTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMUYCCKUC 3HAHUA U IPUHATUA
peHIeHI/II;'I B KOHKPETHBIX )XU3HCHHBIX CUTYyalHAX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa TMOUCKA,
aHaju3a u
UHTEPIPETANH
uHpOpMaLINH, 1
uH(pOpMaIMOHHBIC
TEXHOJIOTHH JJIs
BBIIIOJIHEHMS 33724
npodecCHOHATbHON
JIeITeIIbHOCTHU

JIMYHOCTHBIE pe3yJbTaThl JOJKHBI OTPAKATL B YaCTH:
HMECHHOCTH HAYYHOI'O ITO3HAHUSA:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HAyKd M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
Uajiore  KyJlbTyp, CIOCOOCTBYIOILEIO  OCO3HAHMIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHHE  SI3BIKOBOM M YHUTATEJIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOACUCTBUSI MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

OCO3HAHHWE  LIEHHOCTH  HAay4YHOH  JeSTeNbHOCTH,
TOTOBHOCTh OCYIIECTBISATh MIPOEKTHYIO u
HCCIIEIOBATENIBCKYIO AEATEIbHOCTh MHINBHUIyaJIbHO U B
rpymnme.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:
OBi1aieHHe YHUBEPCAJILHBIMH Y4eOHbIMH
MO3HABATEJIbHBIMH NeHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

BJIAACTh HABBIKAMH  ITOJYYCHUS I/IH(bOpMaIII/II/I nu3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYWCCTBIIATL IIOMCK, aHaJIM3, CUCTEMATU3AlUI0 U

MHTEpOpEeTalui0 UHQOPMALMU pPa3IMYHBIX BHJIOB U
dhopm mpecTaBIeHNus,

CO3/1aBaTh TEKCThl B Pa3iM4YHbIX (opMarax € Y4eTOM
Ha3HAuYeHUs MHPOpPMALlMM U LEJIEBOH ayIUTOpPHUH,
BbIOMpas ONTHUMalbHYI0 (OpMy TMpeAcTaBlIeHUs U
BU3yaJIU3aluy;

OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMalNH, €€ COOTBETCTBHE NPABOBBIM U MOPAJIBHO-
STUYECKUM HOPMaM;

JucuMnjauHapHble (MpeAMeTHbIE) Pe3yabTaThl U IOJKHbI
0TPaXKaTh:

I1P6 06. BnaseHrEe OCHOBHBIMU METO/IAMU HAYYHOI'O [IO3HAHUSA
BEIIECTB U XMMHUYECKHUX SIBIICHUI (HaONI0/IeHHe, U3MEpEeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

IIP6 07. chopmMupoBaHHOCTH YMEHUN MPOBOAUTH PACUYETHI MO
XUMHAYECKHM (POPMYJIaM M YPaBHEHUSM XUMHUYECKUX PEaKIUi
C UCTOJIb30BaHUEM (PU3NYECKUX BEIUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 0ObeMa
(HOpMmallbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CHCTEMHbIE XMMHUECKUE 3HAHUS JJISl TPUHATHUS
pelIeH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEILIECTBAMU U MX IPUMEHEHUEM;

nP6 08. chopMUpPOBAaHHOCT, YMEHUN IUIAHUPOBATH W
BBIMOJIHATh ~ XMMUYECKMH  SKCIIEPUMEHT  (TIpeBpalleHus
OpraHMYECKHX BEUIECTB IIPU HarpeBaHUH, NOJyUEHUE ATHIICHA
U U3yYeHHEe €ero CBOWCTB, KayeCTBEHHbIE pEaKIHUU Ha
aNbJIeTU/Ibl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypauus
OEIKOB TpU HArpeBaHWHU, IIBETHbIE peakiUU OEJIKOB;
MIPOBOJUTh PEAKIUM HOHHOIO OOMEHa, ONpEAeNsATh Cpeny
BOJIHBIX PAaCTBOPOB, KAaueCTBEHHBIE peakIMM Ha cylbdart-,
KapOOHaT- M XJIOPUJ-aHWOHBI, HA KATHOH aMMOHHS; peliaTh
JKCIEpUMEHTANIbHbIE 3a7aur 1o Temam '"Meramisl"
"Hemetamnbl") B COOTBETCTBUM C TMpPaBUJIAMH TEXHHUKH
0e30macHOCTM  HpuU  OOpalleHuHd ¢  BEIIeCTBAMH U
nabopaTOpHBIM 000PY/IOBAaHUEM; TPEIICTABIATH PE3YyIbTAThI
XMMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX peakIuil U (opMyIHpOBaTh BBIBOJABI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

P66 09. cdopMupoOBaHHOCTH

YMCHUA AHAJIN3UPOBATH
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BIAJCTh  HABBIKAMU  pACIO3HABAaHUS W 3AIIUTHI
uHpopManuu, HPOPMAIMOHHOHN OE30MTACHOCTH JINYHOCTH.

XUMHYECKYI0 HMH(pOpMAIMIO, IMOJIy4aeMyl0 M3  pa3HbIX
HMCTOYHUKOB (CpEJCTB MaccoBOi mHpopMaIuu, cetb IHTepHET

U JpyTHE).

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh
U paboTath B
KOJIJICKTHBE U
KOMaH/J1e

-- JINYHOCTHBIE Pe3yJIbTATHI JOKHBI OTPAXKATH B

JacTu:

rPa’kJIaHCKOr0 BOCIIMTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO JEATE€IbHOCTh B
WHTEpEecax rpakJaHCKOTo O0IIeCcTBa;

- yMEHHE B3aUMOJICHCTBOBATE c COIIMAJIbHBIMH
WHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIUSIMH U
Ha3HAYCHHUCM.

MeTanpeaMeTHbIe Pe3yJabTaThI J0JKHbI OTPAXKATh:

OBRJ1ajleHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMU

MeliCTBUSIMM

0) coBMeCTHasI 1eITeJIbHOCTD.

— IMOHHMATh U UCIIO0JB30BAaTh NPCUMYIICCTBA KOMaHI[HOI\/’I u
WHIUBUAYATbHON pabOTHI;

— T[PUHUMATH ()05 COBMECTHOU JIEATEIILHOCTH,
OpraHu30BbIBaTh M KOOPAWHUPOBATH IEHUCTBUS MO €€
JOCTHKEHUIO: COCTaBIITh IJ1aH JIEUCTBUM,

pacnpenenartb pojad C y4eTOM MHEHUM YYacTHHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

— KOOPJMHHUPOBAaTh U BBINOJIHATH PAOOTYy B YCIOBHUSX
pealbHOTO, BHUPTYyaJIbHOTO M KOMOWHUPOBAHHOTO
B3alMO/JIEICTBHYS;

— OCYILECTBJIATh NO3UTHUBHOE CTPATErMUECKOE NOBEIECHUE
B DPA3IMYHBIX CHUTyalUsX, NPOSABIATH TBOPYECTBO H
BooOpakeHue, ObITh MHULIUATUBHBIM.

OgJ1aieHHe YHUBEPCAJbLHBIMHU PeryIssTHBHbIMH

NedCTBUAMM:

r) NPUHSATHE ce0sl U IPYTHUX JIOJeH:

— IPUHAMAThb MOTUBBI U apryMEHTHI IPYIHX JIIOAEH Ipu

AHAJIN3EC PE3YJIBTATOB ACATCIbHOCTH,

JucuuninHapHselie (MpeAMeTHbIE) Pe3yJbTAThI H J0IAKHBI
0TPAKATH:

- IIP6 08. chopMHpPOBaHHOCT, YMEHUH IUIAHUPOBATH H
BBIMOJHATh ~ XMMUYECKHH  DKCHEpUMEHT  (TpeBpalieHus
OpPTaHWYECKUX BEIIECTB MPU HATPEBAHUHM, TOJyUYECHUE dTUIICHA
U H3yUYCHUE €ro CBOMCTB, KAaueCTBEHHBIC pEaKIUU Ha
QIBJICTH/IBI, KpaxMajl, YKCYCHYIO KHCJIOTY; JCHATypanus
OeJIKOB MMPHU HATPEBaHUH, [[BETHBIE pEAKIIUU OCIKOB; TPOBOAUTH
peakiu HMOHHOTO OOMEHa, ONpeNeNsiTh Cpeay BOIHBIX
pPacTBOPOB, KAYECTBEHHBIE PEAKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPH/I-AaHWOHBI, Ha KaTHOH aMMOHUS; peniarsb
JKCIEpUMEHTAJIbHbIE 33aJauyu 1o TemaMm "Meramisl" U
"Hemetamnbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKH
0e30MacHOCTH  Mpu  OOpalleHHH ¢  BEIIeCTBAMU U
71a00paTOPHBIM  O00OpPYAOBAHUEM; TPEICTABISATh PE3yJIbTAThI
XMMHYECKOTO OJKCIepUMeHTa B ¢dopMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIIUX PEAKIUHA W (POPMYJIHUPOBATH BBIBOABI HA
OCHOBE 3THUX PE3YyJIbTATOB.
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MpU3HABaTh CBOE IPABO W TPABO APYIHX JIOACH Ha
OIIUOKHU;

Pa3BHUBATHb CIIOCOOHOCTEH MOHUMATh MUD C ITO3UIHUHA APYTOTO
YCJIOBCKaA.

OK 07.
ConeilicTBOBaThL
COXPAaHCHUIO
OKpYXKAaroIIei cpeibl,
pecypcocOepeKeHUI0
, IPUMEHSTH 3HAHUS
00 “3MeHeHuun
KIIUMAaTa, PUHIIUIIBI
OEPEIKITUBOTO
MIPOU3BO/JICTBA,

a3 dexTuBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIHSIX

JIMYHOCTHBIE pe3yJbTaThl JOJKHBI OTPAKATL B YaCTH:
IKOJOIrH4eCKOro BOCIIUTAHUA .

c(OPMHUPOBAHHOCTh HKOJIOTHYECKON KYJbTYDBI,
IIOHUMAaHHUE  BIMSHUSA  COLMAIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOU
cpensl, OCO3HaHUE J100aJIbHOTO XapakrTepa
9KOJIOTUYECKUX MTPOo0IIeM;
IUITAHUPOBAaHUE U OCYLIECTBIICHUE
OKPY’KalIllel Cpele Ha OCHOBE
YCTOHYMBOTO Pa3BUTHUs YEJIOBEUECTBA;
AKTUBHOE HEIPUATHE NEHCTBUM, INPUHOCAIIUX BpEX
OKpYKarollei cpese;

yMEHUue IIPOTHO3UPOBATH
JKOJIOTUYECKHE  IOCIIECICTBUS
JNENCTBHN, MPEAOTBPALLATh UX;
pacuIMpeHHre OMmbITa JIEATEIBHOCTU
HaIPaBJIEHHOCTH.

NEUCTBUI B
3HaHuA 1Leneu

HeOJ1aronpusiTHbIE
MpEeIIPUHIMAEMBIX

YKOJIOTUYECKOUN

MeTtanpeaMeTHble pe3yJbTaThl J0JKHbI OTPAKATH:

OgJs1aieHHe YHHBEPCAJIBLHBIMH Y4e¢OHBIMH

MO3HABATEJIbLHBIMU 1e/iCTBUAMM:

B) padoTa ¢ nHpopManmeii:
HCIIOJIb30BaTh CPECTBA NHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIIEHNN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3alIMOHHBIX
3ajau ¢ coOI0IeHueM TpeOOBaHUI SPrOHOMHUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, pecypcocOepekeHUs, TPABOBbIX
Y 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHOM
0€30I1aCHOCTH.

JlucuuninHapHble (IpeAMeTHbIe) pe3yJbTaThl H J0JIKHbBI
0TpaKaTh:
I1P6 01. chopMUPOBAHHOCTH MPEICTABICHHUI: O XUMUYECKOM
COCTaBJIAIOLIECH €CTECTBEHHOHAYYHON KapTUHBI MUpa, POJIH
XMMUU B TIO3HAHHUH SIBJICHUN TIPUPOJIBI, B GOPMUPOBAHUA
MBILICHUS U KYJIBTYPBI JINYHOCTH, €€ (DyHKIIMOHAJIbHON
rPaMOTHOCTH, HEOOXOIUMOI JIJIsl pelieHUsl IPAaKTUYECKUX 3a]1a4
1 3KOJOrMYeCKH 0O0CHOBAaHHOI'O OTHOLICHUS K CBOEMY
3I0POBBIO U IIPUPOAHOM cpene;
IIP6 10. cdhopMUPOBAaHHOCTE YMEHHI COONIOIATh IMpaBHUIIA
9KOJIOTUYECKU 11eJ1IeCOO0pa3HOro TMoBeAeHUs B OBITY U
TPYZOBOH JI€ATEIBHOCTHU B LIETSX COXPAHEHUSI CBOETO 3/10POBbSI
U OKpY)Kalolleld NPUPOJHOW CpElbl; YYUTHIBATh OINACHOCTH
BO3JICHCTBUS Ha JKHUBBIE OPraHU3MBI OIPENIEICHHBIX BEIIECTB,
IIOHMMAasi CMBICJI [IOKa3aTelsl MpeNeibHOW  JOIyCTUMOM
KOHLEHTpAaLUH.
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IIK 1.2.
[IpoBenecnue
BETEPUHAPHO-
CaHUTApHBIX
MEPOIPUITHH IS
IpEeAyNpexRACHUSA
BO3HUKHOBEHUS

00JI€3HEH KUBOTHBIX.

B 00s1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAayKH M OOINECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha
Jajore KyiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
M€ECTa B IIOIUKYJILTYPHOM MUPE;

- OCO3HaHME IEHHOCTM HAy4YHOM JIeATeJIbHOCTH,
TOTOBHOCTh OCYUIECTBJISITh MIPOCKTHYIO u
HCCIIEIOBATENLCKYIO JIeATEIbHOCTh UHIUBUAYAIbHO U B
rpyIIIe.

OBaanenue YHUBEPCAJIbHBIMH yueOHbIMU

MO3HABATEJIbHBIMH AeHCTBUAMU:

- OCYILECTBIIATH II€JCHAIIPABICHHBIN IMOMCK IEpeHoca
CPEACTB U CIIOCOOOB ACHCTBUS B IMPOGECCHOHATLHYIO
cpeay,

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJH)Hy10 nu
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIEHOCTH;

- YMETb UHTEIrPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
obOacTei.

I1P6 01. chopMHUPOBAHHOCTH MIPEACTABICHHUI: O XUMUYECKOMN
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIH
XUMHHM B TO3HAHUU SIBICHUI NpUpObl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYPbl JIMYHOCTH, €€ (YyHKIHOHAIBLHOM
IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs MPaKTUYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOLICHHUSI K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

ITP6 06. BiageHHE OCHOBHBIMH METOJAMU HAy4HOT'O
MO3HAHUS BEIIECTB M XMUMHUYECKUX SIBICHUN (HaOironeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

I1P6 07. cpopMUpPOBAaHHOCTH YMEHHI IPOBOJUTH PACUETHI 110
XUMUYECKUM (HOpMYyJIaM U ypPaBHEHUSIM XUMUUECKUX PEAKIUH
C MCTIOJIb30BaHUEeM (DU3HUECKUX BETUYHMH, XapaKTEPU3YIOIIHUX
BEUIECTBA C KOJMYECTBEHHON CTOpPOHBI: Macchl, o0bemMa
(HOpMalnibHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA,;
MCII0JIH30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JJIs1 TPUHSATHS
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

ITP6 10. chopMUPOBAHHOCTH YMEHHI COOMIOAATH MpaBUiia
HKOJIOTMYECKH 11eJIECO00pa3HOro TMOBEACHUs B OBITY H
TPYLOBOW JEATEIIBHOCTH B IEIAX COXPAaHEHUs CBOETO
30POBbSI M OKPY’KAIOIIEW NPUPOJHOW CpENbl; YYUTHIBATh
OMacHOCTb ~ BO3JIEWCTBHSI  HAa  JKUBBIE  OpPraHU3MBbI
ONpEJENIEHHbIX BEIIECTB, IOHMMAas CMBICI IOKa3aTes
IIpeIeIbHON JOYCTUMON KOHIIEHTPALHH.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILIAHBI

2.1 O0bem y4eOHOM TUCUMIIIIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oo6bem B
yacax

O0bem 00pa3oBaTe/ibHOI NPOrPaMMBbI 166
TUCHUNIJIMHBI
1. OcHOBHOE coJiepkaHme 118
BT. U..
TEOPETUYECKOE 00yUCHHE 110
71a00paTOpPHBIEC 3aHITUS -
KOHTPOJIbHBIE paOOThI 8
2. [IpodeccnonHaILHO-OPHEHTUPOBAHHOE CO/IEPKAHME 48
BT. U..
TEOPETUUICCKOE 0OyUCHHE 48
7ab0paTOpHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) Her
[TpomexyTounas arrectauus: UKP 1 cemecTp
(?K3aMeH) 2 ceMecTp.
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2.2 TeMaTHYeCKHUIl IUIAH U coJiepPKaAHNE JUCIHHILTUHBI « X UMMSI»

®opmupye
HaumeHoBaHue Conep:xkanne y4e0HOro MaTepuaja (0CHOBHOE M NPO(heCCHOHATBLHO OPHEHTHPOBAHHOe) O0Bém Mble
pa3iaesioB U TeM JadopaTopHbIe U MPaKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIIETEHI
HH
1 2 3 4

Conep:xaHue y4eOHOro MaTepuaJia 118
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMHUM 24
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
OCHOBHBIE XUMHYECKHE | XMMUYECKHI SIIEMEHT. ATOM. SAnpo aroma, U30TOMbI. DNEKTPOHHASI 000JI0YKa. DHEPreTHIECKIE
IOHATHA M 3aKOHBI, YPOBHH, ITOypOBHH. ATOMHBIC OpOHTANH, S-, P-, - 31eMeHThl. OCOOCHHOCTH pacIpe/IeICHuUs 1
CTPOCHUC aTOMOB AJIEKTPOHOB 110 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS
XUMHAYECKUX KOH(urypaius aroMoB. OCHOBHbIE XMMUUYECKUE 3aKOHBI
SJIEMCHTOB IIpakTHYecKHe 3aHATHSA

[IpakTuueckas padora Nel. « OCHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHUH U PacueThl 110 YPABHEHUSIM

XUMHYECKHUX PEAKIINI».

OTHOCHUTENBHBIC aTOMHAsI U MOJIEKYJIApHasi Macchl. MomsipHast Mmacca. KonudecTBo BelecTna. 1

MaccoBas 101151 BemiecTBa. 3akoH ABorapo. MomsipHblif 00beM razoB. OTHOCHTEIbHAS IUIOTHOCTD

ra3oB. PacueTsl 1o ypaBHEHHUSIM XUMHUYECKHX PEAKIMI ¢ UCIIOJIBb30BaHUEM MAacCOBOM J10J11 BELIECTBaA,

o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Cojaeprxkanue yueOHOro MaTepuaJia 2 OK 01
[Tepuognuecknii 3akoH | [IpakTHYecKue 3aHATHS OK 02
u [leproamdeckas [IpakTnueckas padbora Ne2. «M3ydyeHne nepuognueckux 3aKOHOMEPHOCTEN U UX B3aMMOCBSA3H CO 1K 1.2
CHCTEMa XUMHYECKHX | cTpoeHHEM aTOMOBY.
anemenTos JI. M. [Tepuonuueckas cucrema xumudeckux 31aeMeHToB .M. Menneneesa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
Mensieneesa, uX CBA3b | [JeproamuecKoii CHCTEMBI XUMHYECKHX 9IEMEHTOB C COBPEMEHHOMH TeopHeil CTPOCHHS aTOMOB.
C COBPEMEHHO 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
TEOpHEH CTPOCHHA BELIECTB 110 TpynnaM u nepuoaam [leproauueckoii cucteMsl. 3HaYEHUE EPUOANUECKOTO 3aKOHA U 2

aTOMOB

cUCTeMbl XUMHYeckuX deMeHToB JI.1. MeHeneeBa B pa3BUTUH HAYKH.

YcraHoBieHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKUX AJIEMEHTOB U NMEPUOANYECKUM
A3MEHEHHEM CBOHCTB XMMHYECKHUX DIIEMEHTOB U UX COEAUHEHUN B COOTBETCTBHAH C MOI0KEHUEM
[lepuoanueckoii cucteMbl. PerieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHui Ha
XapaKTEPHU3aUI0 XUMHYECKHX JIEMEHTOB «MeTammnyeckre / HeMeTaUTMIeCKUEe CBOMCTRA
XUMHUYECKUX HJIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B
MEepUOINYECKOIN cucTeMe Xumudeckux 3yemMeHToB .M. MeHneneeBay
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Tema 1.3.

Crpoenue BelecTsa u
PUPOJIa XUMHUYECKOU
cBsi3u. MHOTOOOpa3ue
BEIIIECTB

Conep:kanue y4eOHOIro MaTepuaJia

CrpoeHue BemiecTBa. XuMuieckast cBsi3b. Buipl XuMnu4ecko cBA3M (KOBaJIEHTHAsI HETIOJSIpHAS U
HOJISIpHAs, MOHHAsA, MeTalindeckas). Mexann3Mbl 00pa30BaHUs KOBAJEHTHOW XMMUYECKOH CBSI3U

(oOMeHHBIN U TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b. BaneHTHOCTh. DIIEKTPOOTPHULIATETHHOCTD.

CreneHn okucieHUA. VIOHBI: KaTHOHBI M aHHOHEBI

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIa XUMUUECKOHN CBSZHY.

JleMoHCTpanus MoJieNiell KpUCTAIUIMYECKUX PEIeTOK: HOHHOM (XJIOpUA HATpHsl), aTOMHOH (TpaduT
ajMa3), MOJIEKYJISIPHOU (YTJIEKUCIBIN a3, NOM), METaJUIMYeCKO (HaTpuii, MarHuii, Meaipb). Perienue
MPAKTUYECKHX 33/IaHUI Ha COCTAaBIICHHUE IEKTPOHHO-Tpadudeckux popmyn snementos 14
MIEPHOJIOB

OK 01

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus Heoprannueckux BemiecTB. HoMeHkI1aTypa HEOPraHUYEeCKUX BEIECTB (OKCUIBL,
THUAPOKCH]IBI, KUCIIOTHI, COJN). BerecTBa MOJIEKYIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
ArperatHble cocTosiHUS BelecTBa. Kpucrammnyeckue u aMmop@HbIe BellecTBa. 3aKOH MOCTOSHCTBA
cocTaBa BeliecTBa. THUIBI KPUCTALTUNYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasi, HOHHAs,
MeTaJsIn4ecKasi). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAUTNYECKON PeIIETKU

HpaKanecmle 3AHATHUSA

[IpakTuueckas padota Ne4. «HomeHkaTypa HEOPraHUYECKUX BEILIECTBY.

Pemienue npakTHueckux 3ajaHui Mo Ki1accu(UKAIMKH, HOMEHKIAType U XMMUYECKUM (opMysiam
HEOpPraHMYECKUX BEILECTB PAa3IMUHBIX KJIaccoB (YrapHbIi ras, yrieKuciblil ra3, aMMHuaK, raiieHas
U3BECTh, HETallleHasl U3BECTh, MUTHEBAS COJA U APYTUX): Ha3BAaHUsI BEIIECTB MO MEKIYHAPOIHOM
(MIOITAK) nnu TprBUaJIbHON HOMEHKJIATYPE U COCTaBlIeHUE (POPMYJIbI XUMUYECKUX BEIIECTB,
orpeJiesIeHue IPUHAUIEKHOCTH K Kiacey. [lorck nHpopmaly no Ha3BaHUAM, HACHTH(PHUKATOPaM,
CTPYKTYPHBIM (popMmyiam. AHaJIN3 XUMMHUYECKON HHPOpMAIINH, ITOJTy4aeMOU U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi HH(opMaIuu, cetb UHTEpHET U Apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peaxkuuit

Conep:kanue y4eOHOIro MaTepuaJa

XuMuueckas pcaKknus. KJ'IaCCI/I(bI/IKaL[I/IH W THUIIbI XUMHUYCCKUX pCaKL[I/Iﬁ B HEOPT: AHHUYECKOH U
OpFaHI/IquKOI\/'I XHMHH. 3aKOHEI COXpaHCHUA MAaCChl BEIIECTBA, COXpPAHCHUA U MIPEBPALICHNA DQHEPTUU
IpHU XUMHYCCKUX PCAKIUAX. OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcaknuuun (ypaBHCHI/Iﬂ OKHCIICHUA-
BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHHA, OKUCIIUTCIIb U BOCCTAHOBUTEIIb, ITPOLECCHI OKHUCIICHHUA U
BOCCTAaHOBJICHM A, Ba)KHEHIIINE OKUCIUTEIIN U BOCCTAHOBHUTCIIN, MCTO/ SJICKTPOHHOTO 6aJ1cha,
OJICKTPOJIU3 paCTBOPOB U PACIIZIAaBOB BEIICCTB, OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PEAKIINU B
IIpUpoAC, NPOU3BOACTBCHHLIX NMPOLECCAX U KUZHCACATCIIbHOCTU OpTaHI/IBMOB)

OK 01
OK 02
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JlabGopaTopHble 3aHATUSA

JlaGopaTtopHas padota Nel «THUITBI XUMHUECKHX PEAKIIHIA.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOHBIX U 00pa3yIOMIMXCs BEIIECTB) U IPU3HAKOB
XUMUYECKUX peakuuid. CocTaBieHUE ypaBHEHUIN PEAKLIUN COSAMHEHUS, PA3JIOKEHUS, 3aMEILIEHNUS, 2
oOMeHa, B T.4. PEaKkIuil TOPEHUs, OKUCIICHUsI-BOCCTaHOBICHH. COCTaBICHHUE U ypPAaBHUBAHUE
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOJOM 3JIEKTPOHHOTO OanaHca. PacueTHble 3a1aun Ha
HAXO0XJIEHUE OTHOCUTEIIBHOM MOJIEKYJISIPHOM MAacCChl, ONPEICIICHUE MACCOBOM 10T XUMUYECKUX
3JIEMEHTOB B CJIIO)KHOM BELIECTBE

Tema 1.6. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
CKOPOCUTB XUMUYECKHX | CKOpOCTh peaKIfy, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEarupyroInX BEIIECTB, OK 02
peakuuii. XUMHYECKOC | KOHIEHTPALHH PEarupyOIIHX BELIECTB, TEMIEPATYPHI U ILIOIA(H PEAKIHOHHOM TOBEPXHOCTH. 1K 1.2
PaBHOBECHC TeroBbie 3G GEKTH XUMUYECKUX PEAKIH: 9K30- U SHAOTepMHUYECKUe peakiuu. OOpaTumbie 1

peakuuu. XuMuueckoe paBHoBecue. akTophbl, BIUSIONIME HA COCTOSHUE XMMUYECKOT0 PaBHOBECHS
(KOHIIEHTpAIlUsl PeareHTOB WM MPOAYKTOB PEaKIUH, JaBjIeHue, TeMiepatypa). [Ipuniun Jle
IMaTenne

[pakTuyeckue 3aHATHA

[TpakTuueckas pabora No5S. «Bnusinue pa3nuyabix (pakTOpoB Ha CKOPOCTh XUMUYECKON PEAKITUI.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHU Ha aHaJIN3 (PaKTOPOB, BIMSIOMIMX HA U3MEHEHHE
CKOPOCTH XMMHUYECKON PEAKIMH. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH OT MPUCYTCTBHUS 1
KaTaJau3aTopa Ha MpUMepe pas3iiokKeHHsl IEPOKCHIa BOI0poa ¢ MOMOIIbIO JUOKCH A MapraHiia u
Karaja3sbl. Penenue npakTuKo-OpueHTUPOBAHHBIX 3alaHnil Ha puMeHeHue npuHiuna Jle-Ilatense
JUISL HaXOXACHUSI HallpaBJIEHUsI CMEIIEHNS PaBHOBECHS XMMHUECKON peaklMM U aHaJIu3 (PaKTopoB,
BJIUSIOLIMX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

JlabopaTopHbIe 3aHATHS

JlabopaTtopHas pabota Ne2 «M3yueHne 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUu OT
KOHIICHTPALIMU pearupyroux BeIeCTB U TEMIIEPATYPhI».

JlabopaTtopHas paboTta Ha BEIOOD:

1. JTaboparopHas pabota Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH )
pearupyromunx BeniecTsy. VcciemoBanue 3aBHCHMOCTH CKOPOCTH PEAKIIMN OT KOHIIEHTPAITHH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPapUUECKUM METOIOM.

2. JlaboparopHas padota Ne2.2 «OrnpeneneHre 3aBUCIMOCTH CKOPOCTH peakliy OT TEMIEPATyPhI».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TeMIIEpaTyphl. Pacuet sHepruu akTuBauu
peakuuu

Tema 1.7. Coaeprxanue yueOHOro MaTepuasa 8 OK 01
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PactBopsI, Teopus
ANEKTPOIUTUYECKON
JUCCOLMAlMU U NOHHBIN
oOMeH

PacTtBopbl. Bujbl pacTBOpOB 10 coziepKaHUIO pacTBOpeHHOTo BelecTBa. PactBopumocTts. [lonsTue o
JUCTIEPCHBIX cUcTeMax. VICTHHHBIC U KOJUIOUIHBIE pacTBOPBL. MaccoBas J10Jisl BEIIECTBA B pPaCTBOPE.
[TonsiTue o Bomopoanom nokazatene (pH) pactBopa. DnexTponuruyeckas aucconuaiusi. CUIbHbIE U
cl1abble AIEKTPOIIUTHI, HEAJIEKTPOJIUTHL. Peakinu HoHHOrO 0OMeHa

JlabGopaTopHble 3aHATUSA

JIaboparopHas pabota Ne3 «IIpuroroBneHnue pacTBOpOB».

[IpuroTtoBneHue pacTBOPOB 3aJaHHON MacCOBOH J10JIel paCTBOPEHHOI'O BELIECTBA, IIPOBEICHUE
peakiuii HOHHOro 0OMeHa, OIpeIeIEHUe CpeJibl PACTBOPOB BELIECTB € IIOMOIIbIO YHUBEPCAIBHOTO
MHIMKaTOpa (KUcias, HeTpanbHasl, HieJIouHast). 3aaHusl Ha COCTaBJIEHUE MOHHBIX peakiuil. Pemenue
[IPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33aJJaHUN HAa PACTBOPBI, UCIOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

JIaboparopHas pabota Ned «Peakiiuu rugpoamn3ay.
UccnenoBanue cpenibl pacTBOPOB COJieH, 00pa30BAHHBIX CHIIBHBIMU U CJIA0BIMU MTPOTOJIUTAMH, U X
peaKImii ¢ pacCTBOPAMHU IIEJI0YH U KapOoHaTa HaTpusi. CocTaBlieHUE PEaKIMid THIPOJIN3a COIeh

JlaboparopHast pabota Ne5 «lccrnenoBanne qUCTIEPCHBIX CHCTEM.

CrpoeHue U GakTOpbl yCTOHYUBOCTH AUCTIEPCHBIX cucTeM. CTpoeHHe MuIIesUIbl. PaccenBanue cBeta
MIPH MPOXOKJICHUHM CBETOBOTO ITyYKa Yepe3 ONTUYSCKU HEOJHOPOIHYIO cpeny (3ddekxra Tunmans).
[IpuroToBneHue u U3y4eHHe CBONCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BHIOB: CYCIIEH3UH, SMYIILCUH,
KOJUTOMTHOTO pacTBopa. CpaBHEHNE CBONCTB UCTHHHBIX U KOJUTOMIHBIX PACTBOPOB, BBISIBIICHUC
OCHOBHBIX Pa3JIMYUil MEXKIY HUMU

OK 02
OK 04
OK 07
K 1.2

KonTposbnas padora 1

CrpoeHue BeliecTBa U XMMUYECKHE peakiuu (1o pasaeny 1)

Pa3nen 2. Heoprannueckasi Xumust
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Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue y4eGHOro MaTepuajia

10

Mertannsl. [Tonoxxenue metaminos B [leproandeckoii cucteMe XUMHUECKUX dNIeMeHTOB. Oco0eHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. O0miue pusnveckre CBONCTBA METAILIOB.
CruiaBbl METaIOB. DIEKTPOXUMUYECKUN P HAIPSHKEHUM METAIII0B. XUMUYECKUE CBOMCTBA
BOKHEUIIINX METAIUIOB (HATPHM, KWK, KAIBINI, MATHAN, aTFOMUHHAM, IIUHK, XPOM, JKEJIE€30, ME/Ib) U
ux coeuHeHu. Ob6me cnocoOkl nmonyyeHust MetauioB. [IpuMeHeHe MEeTalIOB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoanyeckoit cucteMe XuMuieckux daeMmeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3HUECKHEe CBOIICTBA HEMETAIIOB. AJUIOTPOIUS
HEMETaIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona). XuMUYECKUE CBOMCTBA U
MIPUMEHEHNE BAXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta, (hochopa, yriiepoaa u KpeMHHS) H UX
COEIMHEHUH (OKCHJIOB, KUCIOPOJACOAEPKAIIMX KUCIIOT, BOJAOPOJHBIX coeanHeHul). [Ipumenenmne
Ba)KHEHIITX HEMETAIJIOB U MX COCIUHEHMI

OK 01
OK 02
OK 04
K 1.2
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XUMUYeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJied u ap.). 'eHeTnueckas CBsi3b HEOPraHUUECKUX BEIIECTB, MPUHAICKAIINX K PAa3IMUYHBIM KJIaccaM.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COSAMHEHUMN, BBICITHX
OKCHUJIOB ¥ THJIPOKCHUJIOB

HpaRTn'{ecmle 3AHATHSA

[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocrapneHue ypaBHEHUN XUMUYECKUX PEAKIUI C yYaCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX
BEILIECTB: METAJJIOB M HEMETAJUIOB; OKCHUJIOB METAJIOB, HEMETA/IOB U aM(OTEPHBIX SJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBaHUN U aM(OTEPHBIX TUAPOKCUIOB; HEOPTaHUIECKHUX COJICH,
XapaKTEPHU3YIOMIUX UX CBOKCTBA.

Pacuérer Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PACUEThl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CITM OJIHO U3 BEILIECTB UMEET NpuMecu. Pelienre npakTuko-
OPHUEHTHPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTaB, IMOJYyYECHHUE U OE30IIaCHOE MCIIOJIb30BaHUE
BOKHEHIIINX HEOPTaHUICCKUX BEHIECTB B OBITY M MPOPECCHOHATBHOM JICITEIHHOCTH YEJIOBEKA

JlabopaTopHble 3aHTHSA

JlaboparopHast pabota Ne6 «CBoICTBa METAJUIOB U HEMETAJLIOBY.

HccnenoBanue GU3HUECKUX M XUMHYESCKHX CBOWCTB METAJIJIOB U HEMETAJUIOB. Perenue
OKCIICPUMCHTAJIBHBIX 3a/a4 IO CBOMCTBAM XMMHUYECKHUM CBOMCTBAM METAJIJIOB U HEMECTAJIJIOB, I1O
pacro3HaBaHMIO U TIOJTYYCHHUIO COSAMHEHUI METAJUIOB M HEMETAJLIOB

Tema 2.2.
Unentuduxanms
HEOPTaHUYECKUX
BEILIECTB

Conepxanue y4eGHOro MaTepuajia

IIpakTHYecKHne 3aHATHA

[IpaxTnueckas pabora Ne/. «KauecTBeHHbIE XUMUUYECKUE PEAKIIMH, XapaKTepHbIE AJI1s1 OOHAPYKEHUS
HEOPraHMYECKUX BEIIECTB (KATHOHOB M aHUOHOB)».

CocraBieHre ypaBHEHUH peaklnii oOHapy»keHus: KaTHoHoB [-VI rpynmn u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM 1 MOHHOH opmax. Peakuinu oOHapy eHHs HEOPraHMUECKUX BEIIECTB B pealIbHBIX
00BEKTaX OKpYXKaroei cpe/ibl

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Ne7 «MneHTndukanus HeOpraHNYeCKNX BEIECTBY.

Pemrenune skcriepuMeHTATBHBIX 33129 IO XUMUYECKAM CBOMCTBAM METAJUIOB I HEMETAJLIOB, IO
pacro3HaBaHMIO U MOJIYYEHUIO COSAMHEHUI METAJUIOB M HEMETAJUIOB (B3aMMO/ICHCTBHE THIPOKCHAA
ATFOMUHUS C PACTBOPAMH KHCIIOT | Iesiouei,). MnenTndukanms HeopraHm4ecKnx BEeImecTB (KaTHOHOB
|-VI rpynn nimM aHMOHOB) C UCHOJIB30BAHUEM HX (PU3UKO-XMMHUYECKHX CBOMCTB, XapaKTePHBIX
Ka4eCTBEHHBIX PEAKIU.

JIaGoparopHas paboTa Ha BBIOOD:

1. JlabopaTtopHas padota Ne 7.1 «AHasmTrueckue peakiuu katuoHoB I-VI rpynmy. [IpoBenenne

OK 01
OK 02
OK 04
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KaueCTBEHHBIX PeaKlUi, UCTIOIb3YyEMbIX JIJIsl OOHApY>KEHUs KAaTUOHOB | rpymnmbl (Kanus, HaTpus,
Marausi, aMMoHusl), Il rpynnsl Ha npumepe 6apus, 111 rpynns! — cBunua, IV rpynns! — amoMunus, V
rpymibl — xkene3a (11 u 1), VI rpynmsr — Hukens. Onucanrue HaOIr0JaeMbIX SIBIICHHH M COCTaBIICHUE
XUMUYECKUX PEAKLIUN.

2. JJaboparopnas padota No 7.2 « AHATUTHYECKUE PEAKIIMA aHHOHOBY. [IpoBeieHNEe KaueCTBEHHBIX
peaKuii, KCIoIb3yeMbIX JUIsi OOHAPYKEHUsI aHMOHOB: KapOoHaTa, pocdarta, cynbdara, cynsbhuna,
HUTpaTa, XJaopuaa u ap. Onrcanue HabJII01aeMBbIX SIBJICHUM U COCTABJICHUE XUMUYECKHX PEeaKIUil

Tema 2.3. Conep:kanue y4eOHOT0 MaTepHuaJia OK 01
[IpousBoacreo OOu1re mpeacTaBIeHHs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYSHHsI XUMUYECKHX BEIIECTB (Ha MpUMeEpe OK 07
HEOPraHMYEeCKUX IIPOM3BO/ICTBA AMMHAKa, CEPHOM K1coThl). UepHast 1 1iBeTHas Metamutyprus. [Ipaktuueckoe
BEILIECTB. 3HAUCHUE MIPUMEHEHUE IEKTPOJIN3A JUIs TOJIYYEHHUS IEJIOUHBIX, [IETOUHO3EMENIbHBIX METAINIOB U aJIFOMUHUS.
v npuMeHeHue B ObITy  |CTEKIIO M CHIIMKATHAsS POMBILILICHHOCTD. [Ipo0iiemMa 0TX0/10B M TOOOYHBIX IPOIYKTOB
Y Ha POU3BOJICTBE IIpakTHyeckue 3aHATHA
ITpakTuyeckas padora Ne8. «Heopranuyeckast XUMHs B COBPEMEHHOM MHUDPE».
Pemenue npakTuKo-OpUEHTUPOBAHHBIX 3a/1aHUM O POJIM HEOPTaHUYECKON XUMUHU B Pa3BUTUU
MEIULMHBI, CO3JJaHUH HOBBIX MaTE€PUAJIOB (B CTPOUTENILCTBE U AP. OTPACIIAX IPOMBILIUIEHHOCTH),
HOBBIX HCTOYHHUKOB HEPTUH (AIbTEPHATUBHBIE HCTOYHUKH SHEPTHH) B PEIICHUH MTPOOIIEM
HKOJIOTHYECKOM, YHEPreTHUECKOM 1 MHIIEeBON 6€301aCHOCTH
KonTposbHnas padora 2 |CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3jeny 2)
Pa3nea 3. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
Tema 3.1. Coaepxkanue y4eOHOro MaTepuasa OK 01
Knaccugukanus, [IpenMer opraHuyYeCKOi XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B IOJTYYEHUH HOBBIX
CTpOECHUE BELIECTB U MaTepualioB. Teopusi CTpoeHUs opranndyeckux coenunenuii A.M. bytneposa, e€ oCHOBHbIE

¥ HOMEHKJIaTypa
OpTraHUYECKUX BEUIECTB

nosioxkeHust. CTpyKTypHbIe (OpMYJIbI OpraHUYeCKHX BelecTB. I oMoaorus, n3omMepus. XuMuuecKas
CBA3b B OPraHNYECKUX COCTMHEHUAX: KPAaTHBIE CBSI3H, G- U T-CBS3H.

[IpencraBnenue o kiaccuUKaluy OpraHMuecKuX BemecTB. HoMeHKIaTypa opraHn4eckux
COEMHEHMH (cucTeMaTuyecKkas) U TpUBUAIbHbIE Ha3BaHUS BaXKHEUIIINX MTPe/ICTaBUTENEH KIIACCOB
OpPraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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[MpakTuyeckas pabora Ne9. «HomeHKI1aTypa OpraHMYeCcKiX BEIIECTBY.

O3zHakoMJIeHHE ¢ 00pa3aMi OPTaHUYECKUX BEIIECTB M MaTepHallaMU Ha UX OCHOBE, MOJICITUPOBAHUE
MOJICKYJI OPraHMYECKUX BEIICCTB, HAOOICHUE ¥ ONTMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAIICHUIO OPTAHUYECKUX BEIIECTB MPU HArpeBaHUU (IU1aBlIeHUE, OOYTIIMBaHUE U TOPEHUE).
CocraBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEUIECTB OTICIBHBIX
KJIACCOB, UCIOJIB3YsI X HA3BAHMSI 10 CHCTEMAaTUIECKOW U TPUBHAIBLHOM HOMEHKIIAType (3TUJICH,
alleTUJICH, TIIMIEPHH, PEHOII, POPMaIIBACTHI, YKCYCHAs! KUCIIOTa, TIHUIMH). PacdeTsl nmpocteiien
(hOpMYyJIBI OPraHUYECKOM MOJICKYJIbI, ICXOJSI U3 3JIEMEHTHOTO cocTana (B %)

Pasnen 4. YraeBoaopoabt

14

Tema 4.1.
VYTII1eBOAOPOIBI U UX
PUPOJTHBIC HCTOYHUKH

Conep:xanue yueOHOro MaTepuaJia

10

[IpenenbpHbIE YIIeBOIOPOABI (ATKAHBI): COCTAB U CTPOSHHUE, TOMOJIOTHUECKUN psia. MeTaH u 3TaH:
COCTaB, CTPOCHHE, PU3MUECKUE U XUMUIECKHE CBOUCTBA (PEAKIIMU 3aMEICHHS U TOPEHHUS ),
HAax0’JICHUE B IPUPOJIE, NOJIYUCHUE U IPUMEHECHHE

HenpenenbHble yrieBogopo/ibl (aIKEHbl, alKaJAUEHbl, aJIKUHBI).

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psiA. DTUIIEH U IIPOIUJIEH: COCTAB, CTPOEHUE,
¢bu3nvecKre 1 XUMHUYECKIE CBOMCTBA (PEaKkIMy THIAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TOJIMMEPU3ALIUH) [TOJTyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u metunOyTaauen-1,3, XuMu4eckoe CTpOeHHe, CBOICTBA (peakus
MOJIMMEPU3aLMH ), TPUMEHEHHUE (I CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KayuyKa U Pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHSI, TOMOJIOTMUECKUN Psijl. AETHIIEH: COCTaB, XUMUUYECKOE
CTpoeHue, (prU3nYecKre 1 XUMHUUECKUE CBOIMCTBA (peakuy TUIpUPOBaHNUs, TAJIOT€HUPOBAHUS,
rUpaTali rOpeHus), MoJyuyeHue U NpuMeHeHne (MCTOYHUK BBICOKOTEMIIEPATypHOTO IJIaMEHH JIJIs
CBapKH M PE3KH METAJLIOB)

ApomaThdecKkue yriaeBoaopobl (apensl). beH3on u Tomyos: coctaB, CTpoeHUE, PU3NUECKHUE U
XMMUYECKHE CBOWCTBA (PEaKIMU TaJOr€HUPOBAHMS 1 HUTPOBAHUS ), MOJTyUYEHHE U IPUMEHEHHE.
TokcuuHOCTH apeHOB (BiMsiHHE O€H30J1a Ha OPTaHK3M YelloBeKa). | eHeTHnuecKast CBSI3b MEXTy
YTJIEBOJIOPOAAMH, IPUHAUIEKAIIUMHU K Pa3IUYHbIM KJIaCCaM.

[Ipupoanble HICTOYHUKH yIiIeBoA0poAoB. [Iprpoanblii ra3 u nomyTHble HeQTsHBIE Ta3bl. HedTh 1 e
npoucxoxaeHue. CrnocoOsl nepepadboTKu HePTU: MeperoHka, KpeKUHT (TEpPMUYECKHIA,
KaTaauTHueckuii), mupoinus. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
Ob1Ty. KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepadoTKu

OK 01
OK 02
OK 04
IIK 1.2

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBa
YIJIEBOJOPOOB

Copep:kaHue y4eOHOIr0 MaTepuaJia

JlabopaTopHble 3aHATUSA

JIaGoparophas paboTta Ne8 «CBolicTBa yriaeBog0pOIAOBY.
TpuBnanpHas U MeXyHapoAHas HOMEHKJIATypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YEHUS
yII€B010poA0B. MoaennpoBaHie MOJIEKYJI M XUMHUYECKUX IPEBPAIICHUH YIII€BOIOPOIOB (Ha IpUMeEpe

OK 02
OK 04
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9TaHa, TUJIEHA, alleTUJICHA U JIp.) ¥ FaJIoreHONPOM3BOIHBIX. KauecTBeHHbIe peakliuu yIiieBO10pOJI0B
pa3IMYHBIX KIaccoB (0OecBeunBaHNe OPOMHOM MM HOAHOM BOJBI, pacTBOpA MEpMaHraHaTa Kajus,
B3aUMO/ICHCTBHE AlleTUIIEHA C aMMHUauHbIM pacTBOPOM okcuJia cepedpa (1)), kauecTBeHHOE
OOHapy>KeHHE yIJIepoJia ¥ BOJOPO/ia B OPTraHNUECKUX BEIIECTBAX.

ITonmyuyeHue >TusIEHA U3 3TaHOJA B 1a00PATOPUU U U3YUYEHHUE ero (PU3NYECKUX U XMMUYECKHX CBOMCTB.
CocraBiieHne peakiuil IPUCOETUHEHHS U OKUCIIEHHsI Ha IpUMepe 3TujieHa. Perenne pacueTHbIX 3a1a4
C MCIIOJIb30BAaHUEM IIJIOTHOCTH I'a30B 110 BOJAOPOAY U BO3AYXY

KonTpoasnas pa6ora 3

Teopus cTpoeHHS OPraHUYECKUX COSTUHEHUN. YTIIeBO0poaAbI (TI0 pasznenam 3 u 4)

Pa3nen 5. Kucaoponocoaep:xaimye oprannieckne coeTnHeHUs!

18

Tema 5.1.
Cnouptel. Genon

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenenbHble OTHOATOMHBIE CHUPTHI (METAHOJ M 3TAHOJI): CTPOEHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBA (peaKIMK ¢ aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOJJOPOIaMH, TOPEHHUE), IPUMEHEHHE.
BonopoHbie cB3U MEKIy MOJIEKYJIaMH CIUPTOB. PU3NOJIOTUYECKOE IEHCTBUE METAHOJIA U 3TaHOJIA
Ha OpPraHU3M YeJIOBeKa.

MHoroaToMHBIE CIIUPTHI (STHIICHTIIMKOIb U TIUIEPHH): CTPOCHUE, (PU3NIECKHE U XUMHUECKUE
CBOICTBa (B3aMMOEHCTBHE CO IIETOYHBIMU METAJIJIAMH, KaueCTBEHHAs pEeaKIMsi HA MHOTOAaTOMHBIE
cnupThl). DU3NOIOTHYECKOE ICUCTBUE HA OPraHU3M 4esioBeka. [[puMeHeHue rimiepruna u
STWJICHIJINKOJIS.

®enon. CTpoeHre MOJIEKYJIbl, PU3NYECKUE U XUMUUECKHE CBOMCTBA peHoa. TOKCHYHOCTh (peHoIa,
ero (usnonornyeckoe JIeHCTBUE Ha OpraHu3M venoseka. IlpumeHeHue genona

OK 01
OK 07

Tema 5.2.

ATbJeruapl.
KapOoHoBBIE KUCTOTHI.
CrnoxHble 3¢pupbl

Conepxanue y4eGHOro MaTepuajia

Anbreruisl 1 KeToHbI ((hopManbaeru, aleTaibIerul, aleToH): CTpoeHne, PU3NUECKUue U XMMUYECKHe
CBOMCTBa (peaKIMU OKUCICHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUu), OJIy4eHNUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbHHAsI U YKCYCHAsI KUCIIOTBI): CTPOCHHUE,
¢bu3nveckre 1 XUMHUYECKHE CBOMCTBA (001Ie CBOMCTBA KUCIIOT, peaklus 3TepuuKanum), noaydeHue
u npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCIIOTHI KaK MPeICTaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIEe JeiicTBUE.

CrnosxHble 3(upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAponn3 cioxkHbIX 3¢upoB. JKupsl.
I'uaponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConeprxaHnue y4eOHOro MaTepuaJjia

VYrneBojbl: cocTaB, KiacCH(PHUKAIUS YIIIeBOJ0B (MOHO-, IU- U MOJIKUcaxapubl). [ mroko3a —
MPOCTEUIIINI MOHOCAXapHU/I: OCOOEHHOCTH CTPOSHHUS MOJIEKYIIbI, (GPU3NUYECKHE U XUMHUYECKHUE CBOMCTBA
TIIIOKO3BI (B3auMozeicTBue ¢ ruapokcuaom Meau (1I), okucnenne aMMuauyHbIM PaCTBOPOM OKCHIA
cepedpa (I), BocctaHoBeHUE, OPOKEHHE TITFOKO3bI), HAXOXKICHUE B IPUPOJIC, MPUMEHEHHE TITIOKO3BI,
OHMOJIOTHYECKasi POJIb B )KH3HEACSITEILHOCTH Opranu3Ma yenoBeka. dorocuate3. DpykTo3a Kak n3oMep

OK 01
OK 02
OK 04
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TJIIOKO3BI.

Jucaxapusl: caxapo3a, MajibTo3a. BoccTaHaBIMBarOIIMe U HEBOCCTAHABIIMBAIOLIUE AUCAXAPUIBL.
IMunponus aucaxapunos. HaxoxaeHue B Mpupoie U NpUMEHEHHE.

[Tonucaxapuasl: KpaxMall, TIIMKOTEH U 1eJuTi0103a. CTpoeHHue MaKpOMOJIEKYJT Kpaxmaia, IIMKOTeHa U
1esuTo036l. PU3nYecKkue CBOMCTBA KpaxMalia U LEeUTI0I03bl. XMMUYEeCKHEe CBOMCTBA KpaxMara:
TUAPOJIN3, KAYECTBEHHAs peaKIus ¢ M0J10M. XUMUYECKHUE CBOMCTBA LIEJITIONIO3bI: THAPOJIN3, TOTYyUECHUE
3¢upoB nemo03bl. [ToHsTre 06 HCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBIN MIENK)

Tema 5.4. Copep:kanue y4eOHOIro MaTepuaJa OK 01
DU3UKO-XMMUYECKHE IIpakTH4yecKHe 3aHATHS OK 02
CBOWCTBA ITpakTruyeckas padora Nel0. «HomeHkIaTypa KUCIOPOIOCOAEPKAILNUX OPraHUYECKUX COSAMHEHUID. OK 04
KHCIIOPOOCOACPKAIMX | TpruBHaIbHAs U MEKIYyHapOJHAsi HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIY4YEHUsI CIIUPTOB
OpPraHM4eCKUX 1 (eHOJI0B, KAPOOHOBBIX KUCIIOT U 3(PUPOB, AJIbJETUI0B U KETOHOB. COCTaBIEHUE CXEM peakluii (B
COCIIMHEHUI TOM UHCIIE 10 MPEJIOKEHHBIM LIETI0UKaM MPEBpaIleHUH ), XapaKTepU3yIOIINX XUMUYECKUE CBOICTBA

KHCJIOPOJIOCOAEPKAIIMX OPraHUYECKUX COCTMHEHUN

IIpakTuyeckas padora Nell. «Xumuueckue U pu3ndeckue CBOMCTBA KMCIOPOJOCOIEpKAIIUX

OpPraHUYECKUX COEAUHEHUSY.

[IpoBenenue, HabMOACHNE U ONMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE

PEaKIU OJTHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoa okcuaoM Meau (11)), MHOroOaTOMHBIX CIIUPTOB

(B3aumoeiicTBre TaunepuHa ¢ ruapokcuaom meau (1)), anpaeruios (OKUCIEHHE aMMHAAYHBIM

pactBopom okcuza cepedpa(l) u ruapokcunom memu (11), B3aumopeiicTBre kpaxmaia ¢ HOIAOM),

M3y4YEHHUE CBOMCTB PACTBOPA YKCYCHOM KHMCIIOTHI.

[IpakTHyeckoe MpUMEHEHUE STUIICHTIINKOJIS, IInlepuHa, peHomna. [Ipumenenue popmanpaeruna,

aleTanbpJeruja, yKCyCHO!H KUCIO0Thl. PelieHne skcnepuMeHTalIbHbIX 33]1a4 110 U3yUEHUI0 (PU3HUKO-

XMMHYECKHX CBOMCTB KMCIOPOAOCOIEP/KAUIMX OPraHMYECKUX COSIMHEHHUN
Pa3nes 6. AjoToconep:kamye OpraHn4ecKue CoeMHEeHNs
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
AMUHBI. AMHHBI: METUJIAMUH — IPOCTEHIINN TPEICTaBUTENIb AMUHOB: COCTaB, XUMUYECKOE CTPOEHHUE, OK 02
AMWUHOKHCIIOTEL. (hU3UYEeCKre U XUMHUYECKUE CBOMCTBA, HAXOXKACHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(pOTepHble Opranndeckue coeAuHeHus. Pu3nveckrue 1 XMMUYECKHe CBOMCTBA

aMUHOKHCIIOT (Ha mpuMepe MuinHa). buonorndyeckoe 3HaueHre aMUHOKUCIOT. [lenTubl.
benxu xak npupoaHbie noauMepsl. [lepBuuHas, BTOpu4Has U TPETUYHAS CTPYKTypa OEIKOB.
XuMHYecKHe CBOWCTBA OEJIKOB: TMAPOJIN3, AeHATYpallus, KaYeCTBEHHbIE peakluy Ha OeIKu

IIpakTuyeckue 3aHATHSA

ITpaktryeckas pabora Nel2. «CBoiicTBa a30TOCOAEPKALIUX OPTAaHUUECKUX COCTUHEHUI.
duznyeckue 1 XMMHUYECKHE CBOICTBA aMUHOB (peaklUy ¢ KUCIOTaMHU M TOPEHUS) U aMUHOKHCIIOT (Ha
npumMepe rauipHa). HabmogeHue u onucanne JeMOHCTPAIIMOHHBIX OIBITOB: JIHATypalus O€IKOB Ipu
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Harp€BaHHH, IBCTHBIC pCaKIIUN 0enaKoB

Pa3znesn 7. BbicOkOMOJIEKYJ/ISIPHBbIE COEINHEHUS 4
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01
[ImacTmaccsl. IIpakTHyeckue 3aHATHS 4 OK 02
Kayuyku. Bonokna [Tpaktuyeckas pabora Nel3. «Cunres, ananus u Kiaccu(UKaIus BBICOKOMOJIEKYIISIPHBIX COSANHEHHID) OK 04

OCHOBHbIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEMHEHUI: MOHOMED, IIOJIUMED, CTPYKTYPHOE 1K 1.2

3BEHO, CTENEHb [TOJIMMEPU3ALUH, CPEIHSASI MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/Ibl CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJMMEPHU3aLHsl U OJIUKOHICHCALIHSL.

O3HakomiieHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, KAyUYyKOB: 2

IUIaCTMAcChl (OJIMATUIIEH, TOJUIPONUIICH, TOIUBUHIIXJIOPU], OJUCTUPOI); HATYPAIbHBIM 1

CUHTETUYECKUE KayuyKu (OyTalueHOBBIN, XJIOPONPEHOBBIN U U30IPEHOBBIN ); BOJOKHA (HATypajbHbIE

(XJI01OK, MIEPCTh, IIENK), UICKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BUCK03a), CAHTETHYECKUE (KAIIPOH U

JIaBCaH)

[IpakTuueckas pabora Nel4. «I'eHeTrueckast CBsI3b MEX/y KJIaCCaMU OPIraHUYECKUX COSAMHEHUI».

Pemienue nenoyex npeBpalieHuii Ha FTeHETUYECKYIO CBSI3b MEXKAY KJ1acCaMM OPraHUYEeCKUX

COCIMHEHMH C COCTABJICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHON WIIN 2

MEXIyHapOAHON CUCTEMAaTUYECKOW HOMEHKIAType. Perienne pacueTHbIX 3a7a4 110 ypaBHEHUAM

peaxkiuil ¢ ydacTueM OpraHMYeCKUX BEIECTB
KonTpoJbHas padora 4 |CTpyKTypa U CBOWCTBa OpraHMYECKUX BELIECTB (110 paszaenam 5-7) 2
IpodeccuoHaILHO OPMEHTHPOBAHHOE COlePKaHue (Coaep/KaHMe NPUKIATHOI0 MOY.ist)? 48
Pasnen 8. Xumust B ObITY M IPOM3BOACTBEHHOM JeATEILHOCTH Y€I0BEKA 12 OK 01
Tema 8.1. Coaep:xkanue y4e0HOro MaTepualia 6 OK 02
Opranunueckue BemecTsa | [IpaBuia 3KOJIOTHYECKH 11eJIeCO00Pa3HOT0 MOBEICHHS B OBITY U TPY/IOBOH JESITEIBHOCTH B IEISX OK 04
B XKU3HEACSITEIbHOCTH COXPAHEHHUs CBOETO 370POBbsI U OKPYKAIOLIEN IPUPOAHOM CPE/ibl, OIIACHOCTh BO3/IEHCTBUS HA )KUBbIE OK 07
YeJIoBeKa. OpraHU3Mbl OPraHUYECKUX BEIIECTB OTIENbHBIX KJIacCOB (YIJI€BOIOPOAbI, CIUPTHIL, (PEHOJIBI, K 1.2
[IpousBoncTeo 1 XJIOPOPraHU4ECKHE MPOU3BOIHBIE, AIbJIECTUABI U JIp.), IOKA3aTeNlb MPEIEIbHO AOIYCTUMON
pUMEHEHNE KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.
OpraHu4ecKux BelecTB | bruoopranndeckue coeaunenus. [Ipumenenne u Ouosoruyeckas poib yriieBo1oB. OKucieHue 4
B IIPOMBIIIJIEHHOCTH YIJIEBOJIOB — HCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTu MPUMEHEHUSI aMUHOKHUCIIOT.

IIpeBparenus G€JIKOB MUIIYU B opranu3Me. buonoruueckue GpyHkuuu 0enkoB. buoigornueckue

GbyHKIUY kupoB. Poib opraHndeckoit XMMHUK B peLlIEeHUH MpobieM MUILEeBOi 0€3011acHOCTH.

HyxnenHoBbIe KUCIIOTBI: cOcTaB U cTpoeHHe. CTpoeHne HykineoTH10B. CocTaB HyKJIEMHOBBIX KHCIOT

(AHK, PHK). Posib HyKI€MHOBBIX KUCIIOT B XKHU3HEAESITEIbHOCTH OPraHU3MOB

IIpakTHYecKkHe 3aHATHS 2
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[IpakTuueckas pabora NelS. «IIpon3BoACTBO U MpUMEHEHHE OPraHNYECKUX BEIIECTB B
MIPOMBIIIIICHHOCTH.

[IpousBoncTBO MeTaHoa, nepepadoTka HePTh. [TonuaTHIIEH KaKk KPYyITHOTOHHAXKHBIN MTPOYKT
XUMHUYECKOT0 Mpou3BocTBa. [Ipumenenue stmnena. [I[pon3BocTBO U NPUMEHEHHUE KayuyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOCHHE, CBOMCTBa. [IpakTHueckoe uCoab30BaHUE
BOJIOKOH. CHHTETHUYECKHUE TUICHKH: W30S JIJIS IIPOBOJIOB, MEMOPAHBI JIJIsi OTIPECHEHHUSI BOJIBI,
3alUTHBIC TUICHKH [Tl aBTOMOOUIIEH, MIacThIpy, XUpyprudeckue noBsizku. HoBele TexHoNMOrNu
JAJIbHEHIIEr0 COBEPILICHCTBOBAHMS TIOJMMEPHBIX MaTEPUAJIOB

Tema 8.2. Copep:xanue y4yeOHOro MaTepuaa 6 OK 01
XUMUYeCKHe Ponp xumum B oOecriedeHur SKOJIOTHIECKOM, SJHEPIeTHIECKON M MUINEBONW 0€3011aCHOCTH, Pa3BUTHH OK 02
TCXHOJIOTHH MEJUIIUHBI, CO3aHIUN HOBBIX MaTepUaJIOB (B 3aBUCUMOCTH OT BUJIa TPOPECCHOHATIEHON OK 04
B TIOBCE/IHCBHOH NESATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTHUH (IbTEPHATUBHBIC UCTOYHUKH dHEpTHH ). [ToHsATHE O OK 07
¥ IPO(ECCUOHANBHOM Hay4YHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUUYECKHUX peakuuid. [IpeacraBienus 00 o0muUX HAYUHBIX MK 1.2
ACATCIIEHOCTH 9CJIOBEKA | rpyHIMITAX MPOMBIIUIEHHOTO MOTYYeHHs BaXKHEHIIINX BEIIeCTB (Ha MpUMepax IPOU3BOJICTBA AMMHUAKA, 2

CEpHOIl KUCIIOThI, METAHOJA).

UYenoBek B MUPE BEILIECTB, MATEPHATIOB M XUMUYECKUX PEAKIUil: XUMHUS U 3J0POBBE UEIOBEKA: MpaBuia

0€30MaCHOTO MCITOJIb30BAHUS JICKAPCTBEHHBIX MPEMapaToB, OBITOBON XUMHUH B ITOBCETHEBHOMN JKU3HHU.

briTOBas XuMuYecKkas rpaMOTHOCTh

IIpakTHYecKkne 3aHATHA

[Tpaktuyeckas pabora Nel6. «[IpuMeHeHHEe XMMUYECKHUX BEUIECTB U TEXHOJIOTHIA C Y4eTOM Oyaymien

poeCCUOHATILHON 1EATEIEHOCTH.

Pemenue keiic-3a1a4 o TeMaMm: MUIIEBBIE TPOAYKTHI, OCHOBBI PallMOHATIBHOTIO TUTaHMsI, BayKHEHIIINE

CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE MAaTEPHAJIbI, CEIbCKOXO3SMICTBEHHOE MPOU3BOICTBO, KPACKH, 4

CTEKJIO, KEpaMHKa, MaTepHalIbl Il 3JIEKTPOHUKH, HAHOMAaTEpUaJIbl, TEKCTUIIbHbIE BOJIOKHA, HCTOUHUKH

SHEPTUH, OPraHUYECKHE U MUHEPATbHBIE yI00pEHUs, IEKApCTBEHHBIE M KOCMETUYECKHUE Tpenaparhl,

OBITOBAs XUMUS, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

3amura: [IpencraBnenue pe3yabTaToB pelIeHus Kelic-3a1ad B hopMe MUHU-AO0KIaAa (JOMyCKaeTCs

MCI0JIb30BaHUE TpaduYecKiX U NPE3EHTALMOHHBIX MaTEPHAIIOB)
Paznen 9.1. UccienoBanne U XUuMHYECKUH aHAIH3 00beKTOB OHOChepbI 36
Tema 9.1.1. Conepskanne yueGHOro MaTepuasa 8 OK 01
OcHOBBI JTa0OpaTOPHOIA JIaGopaTopHbIe 3aHATHA K 1.2
TpaKTHKH B JIaGoparopnas pab6ota Ne9.1.1 «OcHOBBI 1a00OPaTOPHOI MPAKTUKI. 2
MpOeCCHOHANEHBIX JlaGoparopHasi mocya U XUMHYecKkue peakTuBbl. OCHOBHBIE JlabopaTopHbIe onepaiuu. JlJaboparopuoe
nabopaTopusx obopymoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThI (IOBEIEHHsI) B JIA0OpATOPUH

IIpakTHYecKkne 3aHATHS 6
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[TpakTrueckas padorta Nel7.1.1 «DkcriepuMeHTaIbHAS XUMUS: PACUCThI, aHAIU3 JaHHBIX U
MPEJCTABICHUE PE3YIIbTATOBY.

BrlnosnHeHne TUIOBBIX PACYETOB MO TEMATUKE HKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEaKIiH, Macca
HaBeckH, 00beM pactBoputens). O0padoTka TaHHBIX, AaHATU3 U OLIEHKA UX IOCTOBEPHOCTH
(BBIYHMCIIEHUE CPEHEr0 3HAUCHUS SKCIIEPUMEHTANIBHBIX JaHHBIX, orpemHocTy). [Ipeacrasnenue
PE3YJIbTATOB IKCIEPUMEHTA B pa3TUIHON Gopme (Tadimia, rpaduk, OTYET, JOKIIAJ, MPE3CHTAIHS)

Tema 9.1.2.
XUMHAYECKUN aHAIIN3
po0 BOJIBI

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus npo6 BoJsl 10 BUAY U HA3HAUYEHUIO, UCXOMS U3 €€ XUMHUECKOr0 COCTaBa.
OpraHosienTHYECKHE CBOMCTBA (3amax, Npo3pavyHOCTb, IBETHOCTb, MyTHOCTb) BO/Ibl. KHCIIOTHOCTD U
1eJI0YHOCTH BOABL. pH cpelbl u MeTo bl ee onpezeneHus. JKecTKoCTb BOAbI U METObI €€
onpeaeneHusi. CylHoCTb METO/1a TATPOBAHMUSL.

Bups! )xecTkocTH BOJIbI (BpeMEHHas U OCTOsIHHASA). JKeCTKOCTh BOJIbI KaK IPUYUHA BbINAJCHUS
0CaJIKOB WJIH 00pa30BaHUs COJICOTIOKEHNUN, UIMEIOIINX MECTO B OBITY M HA IIPOU3BO/ICTBE.

CocraB coJiei, BbI3bIBAIOIINX JKECTKOCTh BOJIbl. XUMHUYECKHE MPOLIECCH, YCTPAHSIOIINE )KECTKOCTh
BOJIbl. Y paBHEHUSI XUMUUYECKUX peaKUUi, WILTIOCTPUPYIOIIUX MPOLECCH, MPOUCXOASIIUE IPU
YCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMUYECKUMH CIIOCOOAMHU.
Cnioco6bl yCTpaHEHHs TOCTOSIHHON KECTKOCTH

HpaKanecmle 3aHATHUSA

[TpakTnyeckas pabora Nel7.1.2 «KoHueHTpaius pacTBOPOBY.

Crnoco0b! BeIpaXEeHHS KOHIIEHTPAIUU PAaCTBOPOB: MAacCOBAst OIS PACTBOPEHHOTO BELIECTBA, MOJIIpHAs
U MOJIsUTbHAs! KOHIeHTpauuu. Tutp pactBopa. Perienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX
3aJJaHUd Ha pacyeT KOHICHTPALNH 3arpsI3HSIONINX BEIIECTB M UX CPAaBHEHHE C MPEIEITBHO
gonyctuMbiMu KoHueHTpauusmu (ITJIK)

JlabopaTopHbIe 3aHATHS

JIaGoparopHas pabota Ne9.1.2 «MccnenoBaHne XMMHYECKOTO COCTaBa MPOO BOJIBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JTaboparopHas padota Ne9.1.2.1 «OuuncTka BObI OT 3arps3HeHHi». Mcnoab30BaHne METOI0B
GbuIbTpOBaHUS U aCOPOLIMH JUISL OT/AETICHUS 3arps3HEHUI B UcciieyeMoi mpooe Boabl. BeiOop MeTona
OYHMCTKH B 3aBUCUMOCTH OT BUJa 3arpsi3HeHus. CpaBHeHHE 3((HEeKTUBHOCTH Pa3IMYHBIX METOOB
OYHUCTKH BOJIbI B Pa3HBIX YCIOBUSAX (B 1a00paTOpuu, B JOMAIIHUX U MOJIEBBIX YCIOBHUSX).

2. JTaboparopHas pabota Ne9.1.2.2 «Onpenenenue pH Boasl u ee kucinotTHoctn». Onpenenenue pH
Cpelbl ¢ IOMOIIIbIO YHUBEPCAILHOTO HHAUKAaTOpa. Micnoib30BaHne TUTPOBAHUS JJIsl ONIPEIEICHUS
kuciaoTHocTH. OnpeaeneHue ooIei KUCIOTHOCTH BOJIbI, pacueT CBOOOAHOM KMCIOTHOCTH.
Omnpenenenue oOuieit u cBoO6oaHOM menouyHocTH. CocTaBlieHne YpaBHEHUH peaklnid, MPOTeKaIOLINX
IIPU OTIPE/ICTICHUH KHUCIOTHOCTH/ IIEIOYHOCTH MPOO BOJBI. Y CTAHOBJICHHE CIIOCOOOB UCTIOIb30BAHUS
HCCJIEIOBAaHHBIX IPOO BOJIbI B KHM3HEIEATEIbHOCTH YEJIOBEKA, HA OCHOBE IMOJTYYEHHBIX JaHHBIX O

OK 01
OK 02
OK 07
IIK 1.2
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COCTaBe.
3. JlabopartopHas padora Ne9.1.2.3 «Omnpenenenue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUS.
CriocoObI yCTpaHEeHHUsT BCEX BUJIOB JKECTKOCTH B 3aBHCHUMOCTH OT COCTaBa COJICH KEeCTKOCTH. Pemienue
3KCHepI/IMeHTaHBHOI\/JI 3a1a4u Ha BBIABIICHUC BpeMeHHOﬁ U OCTOSIHHOM KECTKOCTH BOJHbI. OI.[CHKa
BEPOSITHOCTH YCTPAHEHHUS BCEX BHUJIOB JKECTKOCTH B JIOMAIIHUX YCIOBHSIX

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
KaueCTBa MPOJTYKTOB
MUTaHUSA

Conep:kaHue y4e0OHOIro MaTepuaJa

KavecTBeHHBII XUMUYECKUI COCTAB MPOAYKTOB MuTaHus. BemecTsa, hamscuduuupyromnme npoayKTsl
IIUTaHMs, U BELECTBA, 3arPsI3HAIOIIME IPOAYKTHI IUTaHusA. OnpeeseHue 3arpA3HsaoIMX XUMHUUECKUX
BEILIECTB B IPOAYKTAaX IUTAHMS, ONIPEACIICHAE BEIIECTB, HE 3asBJICHHBIX B COCTaBE IIPOyKTOB
HUTaHUs.

IlpakTH4YecKkue 3aHATHA

[Ipaktuyeckas pabora Nel7.1.3 «Opranndeckne U HEOPraHWYECKHE BEIIECTBA, BXOSIINE B COCTAB
IPOAYKTOB MUTAHUS.

Omnpenenenue cocTaBa 0t Ha COAEPAKAHUE MAKPO U MUKPOAIIEMEHTOB. V3yueHue npeiiokKeHHbIX
npernoJiaBaTeneM 001 Ha MpeIMeT XMMUYECKOI0 COCTaBa, ONpeieeHue 10Jei OT CyTOYHOM HOpMBI
MaKpO ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJItoie.

PenieHue npakTHKO-OpUEHTUPOBAHHBIX 33J1ay M0 KYJMHAPHON TEeMaTHKE pa3IMyHbIX TUIIOB

JlabopaTopHbIe 3aHATHS

JIaGoparophas pabota Ne9.1.3 «MccnenoBanne XMMUYECKOTO COCTaBa MPOTYKTOB MUTAHUSY.
JlabopaTopHas paboTta Ha BEIOOD:

1. JTaboparopHas pabota Ne9.1.3.1 «OOHapykeHHEe HUTPATOB B MPOAYKTaX MUTaHUs». VccnenoBanue
MaTepUaJIOB MOIYKOJIMUYECTBEHHBIM METOIOM ONPEIEICHNS HUTPATOB C UCIOIb30BAaHUEM
audeHnIaMrHa (KOPHEIUIOAbl OBOIIEH, IUCThS U KOUepbIKKa KaIyCThl, IUIOABI PPYKTOB). AHAIIN3
YPOBHS 3arpsi3HEHUS] HUTpAaTaMH 110 MHTEHCUBHOCTH OKpAIIMBaHUS TPOTYKTOB PEaKIUU.

2. JTJaboparopHas pabota Ne9.1.3.2 «MccnenoBanue npoayKTOB MUTaHUS HA HATUYHE YTIEBOIOBY.
HccnenoBanue MOIOYHBIX MPOIYKTOB HA HAIMUKE KpaxMaina. MccienoBanue npoIyKToB Ha HaTHMUne
TJIIOKO3BI

OK 01
OK 02
OK 07
K 1.2

Tema 9.1.4.
XUMHYECKUN aHAIIN3
po0 MOYBHI

Conep:kanue y4eOHOIro MaTepuaJa

KHaCCI/I(I)I/IKaHI/IS[ II04YB 11O BUAY U HA3HAYCHUIO, UCXOOS U3 XUMHUYCCKOI'0 COCTaBa. I/I)IGHTI/ICI)I/IKaHI/IH
MPOOBI MTOYBKI TI0 €€ XUMUYECKOMY COCTaBY, OITMCAHKNE BO3MOXKHOCTEH ee mpuMeHeHwusl. TpeOoBaHus K
KaueCTBY IMOYBBI PA3JIMYHOIO Ha3HAYCHU. Omnuncanue 0cCOOEHHOCTEN UCIIOIL30BAHUS [I0YB B
3aBUCHMOCTH OT THIIOB, CIIOCOOBI YIYUIICHHUS KaueCTBAa MOYB B 3aBUCUMOCTH OT Ha3HAUYCHUSI.
O6racTv UCTIOMB30BAHMS OPTAHNYECKUX Y00OPEHUH B 3aBUCUMOCTH OT KQU€CTBEHHOT'O COCTaBa.
Onucaunue OpTraHU4YCCKUX y,ZL06peHI/II>’I " UX NIPUMCHCHHC B 3aBUCUMOCTH OT COCTaBa IMOYBLI U €€
Pa3HOBUAHOCTH

IIpakTuyeckune 3aHATHS

OK 01
OK 02
OK 07
K 1.2
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[IpakTnueckas padora Nel7.1.4. «CocraB, Ha3HaUEHHUE U IPUMEHEHUE MUHEPAIbHBIX YIOOPEHUI».
Ob6nactu Ha3HaueHUs! (IPUMEHEHUs) TOYBbI, UCXO/1 U3 KaYECTBEHHOI'O M KOJIMYECTBEHHOT'O COCTaBa.
AHanu3 HOpMaTUBHOU JOKyMeHTaluu. Poib HEOpraHM4ecKux BEIECTB B KAYE€CTBE MUHEPATIbHBIX
ynoOpeHuit, ynyummreneid nouBsl. CocTaB MUHEPAJIbHBIX YI0OPEHUH U UX IPUMEHEHHE B
3aBHCUMOCTH OT COCTaBa IIOYBBI M €€ Pa3HOBUAHOCTH. B3auMocBs3b cocTaBa yA00peHUH U X BIHUSHUS
Ha BEreTaTUBHbBIC CBOMCTBA U IIJIOIOHOIIECHUE PACTEHUN

JlaGopaTopHble 3aHATUSA

JlabGopaTtopHas padota Ne9.1.4 «MccnenoBanue XMMHUYECKOTO COCTaBa IMPOO TOYBBD».

JlaboparopHast paboTa Ha BEIOOD:

1. JTaGopatopHas pa6ora Ne9.1.4.1 «OOHapyx)eHIEe HEOPraHUYECKUX TpUMeced B IpoOax».
[TpuroTtoBneHue mpoOkI MOYBHI JIsI UCCIICIOBAHUS KUCIOTHOCTH/IICIIOYHOCTH, HEOPTAHHIECKUX
3arpsi3HeHuil. OOHapyKeHHe XJIOpUI- U cylb(aT-uoHOB B IpoOe mouBkl. COCTaBlIeHHUE YpaBHEHUN
peakuuii ooHapykenus. CpaBHEHHE MOJYyUYECHHBIX IMOKa3aTeIeii ¢ HOPMATUBHBIMU (CITPABOYHBIMU)
3HAYCHUSIMHU.

2. JlaboparopHuas pabota Ne9.1.4.2 «Onpenenenne pH BogHON BBITSKKH ITOYBBI, €€ KHCIOTHOCTH H
ieIouHoCTHY. McenenoBanre BOAHBIX BBITSHKEK 00pa3I0B TOTOBBIX TOYBEHHBIX CMece (1Sl pa3HbIX
TUMOB pacteHuit). Onpenenenue pH MoYBkI ¢ UCTIOAB30BAaHUEM UHAUKATOPOB. OlleHKa TUIIOB IMOYB B
MIpeJICTAaBICHHBIX 00pasuax (CUIbHOKHUCHAs, KUCTasl, Cl1abOKUCasi, HeUTpaabHas, MET0YHasl)

Tema 9.1.5.
HccnenoBanue o0bEKTOB
ouocdepsl

Conep:xanue y4eOHOro MaTepuasia

10

VY4eOHo-Hccae10BaTeNIbCKUI MPOEKT B 00J1aCTH HccaenoBaHus 00bekToB Orochepsl. O030p TeM
yueOHO-UCCIIEI0BATENIbCKUX MTPOEKTOB. AJITOPUTM BBIIIOJHEHHS ITpoekTa. OnpeseneHue npoodaemMbl
uccienoBanus. MeToibl MOMCKa, aHan3a U 00pabOTKU MH(POPMAIH O IPOEKTE B Pa3INUHBIX
HCTOYHMKAX

IIpakTHYecKkHne 3aHATHA

[TpakTuueckas pabora Nel7.1.5. «MccnenoBanue o0bekTOB Onocdepsl ¢ yueToM npodeccruoHalbHON
HaIPaBJICHHOCTH

O6ocHOBaHME aKTyaTbHOCTH BBIOPaHHOM TeMbl. BrisBieHue mpobiaemsl uccienoBanus. Beioop
00BEKTOB M METOIOB HccienoBanus. [loctanoBka meneii u 3amay uccienoBanus. OnpeneacHue
MpoayKTa uccienoBanus. OnpeaeneHue 3TaroB U COCTaBICHUE TNIaHA UCCIIEIOBAHMUS.

3amura npoekrta: [IpencraBicHue pe3yIbTaTOB BRITOJHCHUS YIeOHO-UCCIICIOBATEILCKUX TIPOCKTOB
(BBICTYIJIEHUE C NIPE3ECHTALUEN)

JlabGopaTopHble 3aHATUA

JlabopaTtopHas padota Ne9.1.5 «MccnenoBanue mpeaioxkeHHOTO 00hEKTa Ha KHCIIOTHOCTb,
LIEJI0YHOCTh, XUMUYECKHUI COCTaB (3arpsi3HUTENN, MaKPO- 1 MUKPOAJIEMEHTBI)».

O6paboTka pe3ynbTaToB HccienoBanus. OMeHKa KaueCcTBa UCCIEAYEMOro 00bEKTa, UCXOIS U3
PE3YJIbTATOB XUMHUYCCKOI'O aHaJIn3a

OK 01
OK 02
OK 04
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[IpomexyTouHAast aTTeCTALMSA MO TUCHHUILINHE (PK3aMEH)

18

KoncyabTanus:

Bcero

166
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3 YCJOBUS PEAJIMBALIUU JUCHUIIVIMHBI « XUMMU S
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOM Y4YEOHOM JMCLMIUIAHBI <« XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanuzyronieil 00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero ooiiero o0pa3oBaHus B peenax
ocoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oopazoBaHusi, yueOHOro kaOuHeTa.
[TomenieHne kaOMHETAa AOJDKHO YJIOBJIETBOPATH TPEOOBAHMUSIM IOCTAHOBJIEHUS OT 28
centsiopst 2020 roma Ne28 OO0 yrtBepxkaeHun canutapHbix npasuin CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JIOPOBJICHUS AETEH U MOJOAECKHU" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHUEM, YKa3aHHbIM B  HACTOSILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMU OOy4YeHUsl, JOCTaTOUYHBIMH JJIs
BBINOJIHEHUs] TPeOOBAaHUI K YPOBHIO OJATOTOBKU 00yUYaOLIUXCSL.

No HanmenoBanue
I /;1 y4eOHBIX OcHalIeHHOCTh YYEOHBIX OMEIIEHUN
ITOMEIIECHHAN

1. | Xumuueckas XUMHYECKHUE PEAKTUBHI, ITOCY/A.

naboparopus | Becor Texuuueckne NO2246; TK1990.

(I'-470) Konopumerp doTosnekTpudecKkuii KOHIIEHTPAIMOHHBIN
K®K-2 - 2.

Armnmapar Kurma — 2.

[Mxad BeITSIAKHON — 1.

Myddenbuas neus Tun CHOJI 1,62-5,1/9,3.
Ananutudeckue Becbl BJIP-200 — 3.
Konopumerp doto-anexrpudeckniit ®IK-56M — 1.
Hentpudyra OIln-3.

Hentpudyra OITu-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

Cymmnbabii mkad — 1.

Bonsnas Oaus TY-46-22-587-75.

Cron nnst xumudeckux uccnegopanuii — 10.
Cron— 7.

Cryn — 33.

Tabmania Menneneesa — 2.

Jlocka kmaccHas — 1.

[xad xkaKHBIN — 1.

[tatuB 175 IpoOUPOK — 6.

OnekTporuita — 1.

Draxepka MeTajuiMueckas ajis peaktuBos — 10

2. | KaGuner Cron metamnuyeckuii — 14,
XUMUU Cryn —27.
(I"-206) DTaXepKU METAITTUYECKUE J1JIsl PEaKTUBOB — 9.

[xad BeITSIAKHOMN — 1.
[lIxad BeTepuHapHsbIii — 4.

Jlocka kimaccHas — 1.
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Jlocka oObsBIICHUM — 1.

Ornerymmrens — 1.

Komma — 1.

Hentpudyra nadoparopuas [IJIMH-P10-01 «3aekon»
pH-Metp MmunmuBonsT™MeTp pH-150M

Becwr BJIKT-500

bans BogsHas naboparopnas LW-1

pH-metp mummmuBonsT™MeTp pH-121

TepmocTaT 1181 cymiku jabopaTopHoi nmocyas SUP-4
[Torennmo-metp JII1-58

Cnexrpodoromerp ®IK-56M

XUMHUYECKHUE PEAKTUBBI;

Xumuueckas nocyjaa

[IItaTuB MeTaITMYECKUi — 6.

[lItatuB byn3ena — 6.

XKamrozu — 3.

Porarop — 1.

Crenn — 14.

ABtoknaB — 1.

®dotornektpokonopumerp GIK

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

(KOMILTIEKT JIMIIEH3MOHHOT0 U ¢B0oOoaHOTrO I10)

Ne | HazBanme (munensus\ceoboanoe I110)

1. | Windows 7 JTUIICH3US

2. | Paint. NET cBoboaHoe 110

3. | Cucrema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe 110
obyuennem Moodle

4. | UadopmalimoHHO-TTpaBOBbIE CUCTEMBI" cBoboaHoe 110 nnsa
I'apant" 1 "Koncynprant+" oOyyJaroumxcs

5. | Microsoft office 2007 JUTECH3US

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTIECH3US

nabopartopuu Kacnepckoro

Xumust
IlepeyeHb OCHOBHOI U JONOJHUTEIbHOH JIUTEPATYPbI, HEOOXOAUMOI 11l OCBOCHUS
AUCIUTIJIMHBI
OcHoBHas JquTEpaTypa:
1. Ta6puensn O. C. Xumus. bazosslit ypoenb. 10 kiace : yueonuk /O. C. 'aGpuensH,
N.T. Octpoymos, C. FO. [TonomapeB — Mockaa : [Ipoceenienue, 2025. — 192 c.— ISBN
978-5-09-107640-0.—TekcT: 31eKTPOHHBIH.
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2. Tabpuensu O. C. Xumus. bazoselii ypoenb. 11 knacc: yueOnuk /O.C. I"'aGpuensiH,
N.T". Octpoymog, C.1O. [Tonomape — Mockga : [Ipocsemenue, 2025. —192 c¢.— ISBN
978-5-09-107641-7.—TekcT: 3IEKTPOHHBIIA.

JlonoJIHUTeIbHASI JIUTEepaTypa:

1. T'munka H.JI. O6mas xumus : yue6Hoe nocodue / H. JI. 'muaka. — Mocksa :KuaoPyc,
2022. — 749 c¢. — ISBN  978-5-406-08333-8. @ —  URL:
https://book.ru/book/939867.— Tekcrt : 31eKTPOHHBIH.

2. TopgmyOnsix JI. II. Xumus : yue6noe nmocooue / JI. I1. [TogayOnsix. — KpacHospck
:KpacI’AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JICKTPOHHBIM.

3. Cupotkun O.C. Xumus : yueonuk / O. C.Cuporkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— TekcT
: DJICKTPOHHBIU.

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTu «HTEepHETY,
HEOOXOIMMBIX IJI OCBOEHUS U CIUILINHBI

1.0O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBOOOTHBINA.— TEKCT : QJIIEKTPOHHBIH.

2. Enunas xomnekiuss 1udpoBbix oOpa3zoBatenbHbBIX. :  caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctynma: cBoOGomubii— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pexxum goctyna: cBOOOAHBIH.— TEKCT : 37€KTPOHHBIH.

4 KOHTPOJIb M OILIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOH
JAUCHOUITIMHBI «XXUMMWSA»

4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSs] YUeOHOM TUCUMILINHBI

[ens kaxxmoit hopMbl KOHTPOJIS — 3apUKCUPOBATH MPUOOPETEHHBIE 00YYaIOIIUMCS
B pe3yJibTaTe OCBOEHUS Yy4e€OHOW IUCIHUIUIMHBI 3HAHUS, YMEHHS, CIHOCOOCTBYIOLIUE
bopMUPOBAHUIO KOMITETCHITUH.

KOHTpoJib U OlLIEHKa PacKphIBAIOTCA Y€pe3 YCBOCHHBIE 3HAHUS U MPUOOpPETEHHBIE
oOyJarouMMucsi ~ yMEHHs,  HampaBlieHHble Ha  (QopMuUpoBaHME  OOHIMX U
npodeccroHanbHbIX KoMmeTeHuuil. KommeTeHIu A0mKHBI ObITh COOTHECEHBI C
OpeIMETHBIMU pe3ysibTaraMu. JlJIs KOHTpOJisE M OUEHKH pe3yJbTaTOB O00y4YeHUus
npenojaBaresb BbiOUpaeT GopMbl U METOJIBI C yU4eTOM MpodeccuoHaIn3aluu 00ydeHus
10 MPOTrpaMMe JUCUUIIINHBI.

B TeueHue cemecTpa HCHOIB3YIOTCS CIEAYIOIINE BUABI KOHTPOJISA:

- TEKYILNH,

- pyOeKHBIH.

Texymuit KOHTPOJIb MPeICTaBISET cOO0M MPOBEPKY YCBOEHUS y4eOHOT0 MaTepuasa
TEOPETUYECKOI0 M MPAKTHYECKOTO XapakTepa, PEryJspHO OCYIIECTBISIEMYIO Ha
IPOTSHKEHUH CEMECTPA.

Texywuii KoHmpoab 3HaHUN OCYIIECTBISETCS B (OPME YCTHOIO M MUCHBMEHHOIO
Olpoca CTYJEHTOB Ha 3aHATHUAX, HAlMCaHUE U 3aluTa pedepara, COOOUIECHMS WM
COCTaBJICHUE MpEe3eHTaluu (110 BBIOOPY), BHIIOJHEHUS] MUCbMEHHBIX CaMOCTOSITENIBHBIX,
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(poHTaIBHBIX Ja0OPATOPHBIX W  KOHTPOJIBHBIX pabOT, MPOBEPKHM OOMMX WU
UHIMBUIyQJIbHBIX 3aJJaHUM, B paMKaX CaMOCTOSATEIbHOW paboOThl, a TaKKe OJIAHKOBOTO
TECTUPOBAHUS.

CamocTosiTenbHble pabOTHI IPeIHA3HAYEHBI IJIs1 KOHTPOJI YMEHUS peliaTh 3a1auu
Y BBITIOJIHATD YIIPAXXHEHHUS 10 POMJECHHON TEME.

KoHTposbHbIE pa0OTHl HAOTCS I MPOBEPKH 3HAHUM M YMEHUN OOydaromuxcs,
MOJIyYEHHBIX B pe3yJIbTaTe U3y4yeHHUs pazjena. MoxXeT 3aHMMaTh 4acTh y4eOHOTO 3aHATHS
C pa300poM MPaBUIIBHBIX PEIICHUN Ha CIIEAYIOIIEM 3aHATHH.

Texymuii KOHTPOJIb TPAJAULIMOHHO CIYXHUT OCHOBHBIM CPEJICTBOM OOECIIEUEHUs B
y4eOHOM THpolecce «OOpaTHOM CBSI3W» MEXAY IHpernojaBareieM U o0ydaroluMcs,
HEOOXOAUMON [UIsl CTUMYJIMPOBAaHUS pPaOOThl OOYyYarOIIMXCS U COBEPILIEHCTBOBAHUS
METOJUKHU MpenoAaBaHus y4eOHbIX JUCIUIIINH.

Py6exnbie koHTposibHble TOukd (PKT) mo aucuumnimHe ompenesieHbl B BUIE
KOHTPOJIbHOHN (IIpOBEpPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHMSI MOCIE HU3YUEHMUS
paszena WM HECKOJbKMX TEMAaTHYECKH OJIM3KHMX pa3lesoB Mo AucuUIuiMHE Bcero
npeanonaraercs nposectu 4 PKT: 3 PKT B 1 cemectpe u 1 PKT Bo 2 cemectpe.

Tembl PKT
1 cemecTp

KonrpoabHas padora Nel «CtpoeHne BeneCcTBa U XUMUYECKNAE PEAKIIUN

KonTpoubHasi padbora Ne 2 «CBOMCTBa HEOPTAHUYECKUX BEILIECTB.»

Kounrpoasnas padora Ne3, UKP «Teopust cTpoeHUsI OpraHu4eCKUX COCIUHEHUN.

YraeBonopoasl.»

2 cemecTp
Kontpoabnas padora Ne4 « CTpyKTypa U CBOMCTBAa OPraHUYECKUX BEILIECTBY

Kox u HaumeHoBaHue Pa3znen/Tema Tun oueHoYHbIX
(popMupyeMBIX KOMIIETEH U MepOonpUATHI
OK 01. Beibupats criocoOsbl Tema 1.1-1.7 TecTtupoBanue
peleHns 3a1aq Tema 2.1-2.3 VYcTHBIl onpoc

npodeccroHanbHOM Tema 3.1
NesTeIbHOCTH IpuMeHHuTeNnbHO K | Tema 4.1

Pemenue pacu€THbIX 33124
HaoOmronenue 3a xoqoM

pa3IMYHBIM KOHTEKCTaM Tema 5.1-5.4 BBINIOJIHEHUS TIPAKTUKO-
Tema 6.1 OPUECHTUPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencraBnenue pe3yabpTaToB
Tema 8.1, 8.2 MPAaKTUYECKUX U Ja00paTOPHBIX
Tema 9.1.1-9.1.5 pabort [IpoBenenue

OK 02. Ucnons3oBaTh Tema 1.2 XUMIHCCKOTO SKCTICPUMEHTA

COBpPEMEHHBIE cpe/IcTBa Mmoucka, |Tema 1.4-1.7 Brmoyenne

aHaIM3a U UHTEPIPETALUU Tema 2.1,2.2 KOHTPOJIbHBIX

nHpopManuu, u Tema 4.1, 4.2 pabor mo

uHpopmanronnsie Texnonorun | Tema 5.2-5.4 pasjiciiam JIHCITHILTHHET

JUIA BBITIOJIHEHUS 3a1a4 Tema 6.1 Onetika CaMOCTOﬂTeHBE{O

npodeccnoHaTbHOM Tema 7.1 BEITOTHCHHEEX 38/ 1aHHH

JEATETBHOCTH Tema 8.1, 8.2 3ampra yeHo-
Tema 9.1.2-9.1.5 HCCJIE0BATEIBCKOT0O MPOEKTA (C

y4eToM

OK 04. Tema 1.7 Oy mymieit mpodheccHoHaTbHOI

Tema 2.1,2.2
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DddexTuBHO Tema 4.1, 4.2
B3aUMOJICHCTBOBATH U paboTaTh B | Tema 5.2-5.4
KOJUJIEKTUBE U KOMaH 1€ Tewma 6.1
Tema 7.1
Tema 8.1, 8.2
Tema 9.1.5
OK 07. CopneiicTBoBaTh Tema 1.7
COXPAHEHUIO OKpY Karolen Tema 2.3
Cpelbl, pecypcocOepeKeHHIO, Tema 5.1
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2

W3MCHCHHMHU KJIMMATa, IPUHIIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,

3¢ (HeKTHBHO JAEHCTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX.

Tema 9.1.2-9.1.5

[IK 1.2. IIpoBOAUTH [TOYBEHHYIO
U PACTUTENBbHYIO JTUAarHOCTUKY
NIATAHUS] PACTEHUN

Pazgen 1 Temnr 1.2, 1.6, 1.7
Pazgen 2. Temnr 2.1.

Pasnen 4 Temer 4.1.

Paszgen 7 Temer 7.1

Pazgen 8. Temnr 8.1, 8.2
Pazgen 9. Temnr 9.1.1, 9.1.2,
9.1.3,9.1.4,9.15

JIeATETLHOCTH)

3ammra perneHus keic-3aaaq (¢
y4eToM Oyaymiei
npodeccuoHanbHOM
JIeATETLHOCTH)

Brinongenue 3aganuii
MIPOMEXKYTOYHOM aTTECTALUU

4.2 DOPMA H?OME)I(YTO‘{HOﬁ ATTECTAIMU CTYJIEHTOB
11O YYEBHOU JUCHUIIJIMHE

Metoauka nposeaenuss UKP u sxk3amena. IlpumepHbie BONPOCHI M 3aJIaHUSA K

HUKP u 3x3ameny. Kpurepuu ouenku 3Hannii B pamkax UKP u 3x3amena.

dopMa IPOMEKYTOYHOM aTTeCTALUU.

Metoauka nposeaenuss UKP

HUrtorosas kouTposbHas padora (MKP) mo nucuumiuHe omnpeneneHa B BUIE
KOHTPOJIbHOM paboThl, COAeprKallel 3aaHus B TECTOBOM (popme U mpakTUYECKUe 3aJaHus
(3amaumn), Mo TeMaTUKE U3Y4YEHHBIX pa3naenoB. [Ipumepubie Tunoseie 3aganus Kk PKT u

HKP pa3zmenieHsl B OLIEHOYHBIX MaTeprUaiax.

3auet (MKP) npoBoauTcs Ha MOCiIeIHEM 3aHATHH B BUJE KOHTPOJIHHON pabOThI B
YCTaHOBIICHHOE pacnucaHvueM BpeMs. Ha BoinmosiHeHue 3a1anuii otTBoguTcs 60 MUHYT, 1O
pe3yJibTaTaM IMPOBEPKU CTYJIEHT MOJY4YaeT 3a4TE€HO, €CJIH OLEHKA «S»-OTIIUYHO, «4»-
XOpOUIO WM «3»-yJIOBJIETBOPUTEILHO W HE 3auTeHo, ecau pe3yibraT HUKP «2»-

HCYOOBJICTBOPUTCIBHO.

IIpumepubie 3aganus aias UKP
(OK 01,02, 04, 07, IIK 2.7)

K xaosicoomy 3aoanuro wacmu A 0aHo HecKobKO 0meemos, u3 KOmopvix moabkKo 0OUH
eepHulll. Pewuume 3a0anue, cpagnume noyyenHwili omeem ¢ npediodceHHbiMuU. B omeeme

Yacts A

yKasaniv Homep 3a0aHUs U coomeemcmeyrouLyio 6yK6y C npasulbHblM OMEENMOM.
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Al. Ykaxure COeIUHCHUS ¢ KOBAJCHTHOM MOJSIPHON M HOHHOW CBA3BIO.
1) xsmop u propun muTHa  2) BoJia M XJIOPUA MarHust  3) OKCHJI Cepbl ¥ Boja 4) MUTHi
Y OKCH/JI KaJTusi
A2. Kak nposiBiisieTcsi KHCJIOTHBIN XapaKTep B PAAy COeIMHeHU I
Si0,, P20s, SOz, C1,07?
1) ycunuBaetcst 2) ociiabeBaer 3) He u3MeHsieTcss  4) cHayasa ocinabeBaer, a 3aTeM
YCUIIMBAETCS
A3. Ykaxkute Tun peakuuu: Fe + S = FeS.

1) oOMena  2) 3amenieHus 3) coenuHeHHs 4) nzoMepu3aiuu
A4. Hano6oJubined BOCCTAHOBUTEILHOM AKTUBHOCTBLIO 00J1a/1a€T:
1) Li 2) Be 3)B 4)S

AS. B kakoMm coeJUHEHHM KOBAJICHTHasi CBSI3b MeXAYy aToMamMM o0pasyercs IO
JAOHOPHO- AKLENTOPHOMY MeXaHHU3MY?
1) KCI 2) CCl4 3) NHACI 4) CaCl2
A6. CteneHb okucjieHus cepbl B coenuHeHun FeSO3 paBuHa:
1)-1 2) +2 3)0 4) +4
A7. Atomy M( cooTBeTCTBYET 3JIEKTPOHHAS KOH(UTYyPALU:
1) 1s%2s22p®3s23p°® 2) 1s22s22p83s? 3) 1s22522p53s23p°4s? 4)
15225%2p®3s23p°4s24p?
A8. Han6o/b11y10 cTeneHb OKUCJIEHUs XJI0p UMeeT B COeTMHEHUMN:
1) CI,0 2) KCIO; 3) KCI 4) NaClO4
A9. YcTraHoBHTE COOTBETCTBHE MeXAY (popmMyJioi BeliecTBa M 3HAYEHHEM CTENECHU
OKHUCJICHUS] aTOMOB MapraHiua B HEM:

®OPMVIJIA BEHHIECTBA CTEITEHb OKNCJIEHW A
A) Mn(OH), 10
b) NaMnO, 2) +2
B) KzMnO4 3) +3
I') MnO, 4) +4
5) +6
6) +7
A10. YcraHoBHUTE COOTBETCTBHE.
Coxpamiennoe HOHHOE
XuMu4ecKas peakuus
YPaBHeHUe
A. NH;"+ OH = NH3 + H,0O 1. Ba(OH),; + HC1 —
B.AI¥* + 30H = Al(OH)3 2. NH;,C1 + NaOH —
B. H" + OH = H,O 3. AICl3+ KOH —
I. SO42' + Ba?t = BaSO, 4. BaCl, + Na,SO; —

A 10 BemectBa, popmyJinl koTopbix CH3-CH=CH-CH=CH: u CH= C-CH>-
CH>-CH3, aBasSIIOTCS:

1. HN30MCPaMHU ITOJOKCHUA KpaTHOﬁ CBA3U,
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2. MEXKJIACCOBBIMHU M30MEPAMH;
3. IPOCTPAHCTBEHHBIMU U30MEpPaMUu;
4, M30MEpaMU yTIepPOJHOTO CKEJIETA.

A 11.BepHbl Jin cieayromme cyKIeHUus1 0 rOM0JIorax?

A.T'OMOJIOTH CXOJIHBI IT0 XUMHUYECKOMY CTPOEHHUIO MOJIEKYJI, CI€OBATEIbHO, CXOAHBI U
10 XMMUYECKUM CBOMCTBaM.

b. 'oMoiory UMEIOT OJIMHAKOBBIM COCTAB, HO Pa3HOE XUMHUUYECKOE CTPOCHUE.

1) BepHo TOIBKO A; 3) BepHBI 00a CyXIAECHUS;
2) BepHO TOJIBKO b; 4) o0a cyXJeHUS HECBEPHBI.
Yacrs B

B1. OcyiecTBuTe LIEOYKY IPEBPALLIEHUAN

Fe — FeS - FeCl: — FeCls — Fe(OH)s — Fe20s

B2. Cmemanu 250r 30% u 150r 20% pacTBOpOB CepHOM KUCIOTHI. Bripasure
COJIep>KaHME BEIIECTBA B MPOILICHTaX B MPUTOTOBIEHHOM PacTBOPE
OtBer

Kpurepuu ouenku kayecrsa 3HaHui cryaeHros no UKP

3auer (MKP) mpoBoaWTCS Ha TMOCIEIHEM 3aHATHH, HAa BBHINOJHEHUE 3aJaHui
oTBOUTCS 60 MUHYT, MO pe3yJibTaTaM MIPOBEPKHU CTYACHT MOJIy4YaeT 3a4TEHO, €CJIU OLICHKA
«5»-0TJINYHO, «4»-XOPOIIO WK «3»-yJAOBJICTBOPUTEIIHLHO U HE 3a4TEHO, €CIU PE3YJIbTaT
NKP «2»- HEeyJOBIETBOPUTEIBHO.

Pexomenoyeman wikana nepeeooa nepeutHvlX 6ann0e 6 NAMUOAILIbLHYI0 WKATY

«2» «3» «4» «5»

Meuee 5 6-8 9-10 11-13

MeToauka MPOBECACHUA IK3aMEHA

®opmbl IPOMEXKYTOYHOM aTTecTalud MO (U3MKE, YCTAaHOBJIEHHas padbodYnm
y4eOHBIM TUIAHOM, 9K3aMeH - CIAeTCs Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

B cooTrBeTcTBUM ¢ nencTByrOIUM B 1100KEeHHEM O TEKyIIEM KOHTPOJE 3HAHUU U
npoMexXyTouHoM arrectauuu oOydaromuxcs paxynpreta CIIO B Kypckom I'AY crynenr,
BBINOJIHUBIINKA BCE pyOEXKHbIE KOHTPOJbHBIE TOYKM Ha «4» U «5», MOXET ObITh
OCBOOOKIEH OT caauM 3K3aMeHa. EmMy mpocTaBisercs HMTOroBas OLEHKA Ha OCHOBE
PE3yJIbTAaTOB, MOJIYYEHHBIX HA pyOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exnpie kortposbabie TOuku (PKT) mo mucnuriuHe ompeneseHbl B BUIE JIBYX
KOHTPOJIbHBIX PabOT UM TECTUPOBAHUA B | ceMecTpe U 0JIHOM KOHTPOJIBHOM pabOThl MK
TECTUPOBAHUS BO 2 CEMECTPE.
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10.

11.

Ecnu cTyieHT He BBINOJIHSIET 33JJaHUs B paMKax pyOeKHOI0 KOHTPOJISI HA «XOPOILIO)»
U «OTJINYHO», TO HPOXOAUT MPOMEKYTOUHYIO ATTECTALMI0 B TPAJMLMOHHON (opMe.
OK3amen TIPEANONAraeT OTBET CTYJEHTa Ha 2 BOIPOCAa M PELICHUE 3aladd. ODK3aMeH
MIPOBOJIUTCS B YCTAHOBJIICHHOE PACIHCAHUEM BpPEMS IK3aMEHAIIMOHHOW Heaenu. Bo Bpems
IIPOBE/ICHMS K3aMEHA B ayIUTOPUHU OJHOBPEMEHHO IPUCYTCTBYET HE O0Jiee 5 CTYAEHTOB.
Ha noaroroBky k orBeTy naercs He O0osnee 40 MuHyT. Jlanee — OIMH CTYJEHT OTBEYAET,
OCTAJIbHBIE TOTOBSTCA.

IIpuMepHbIe BONPOCHI IK3AMEHY
(OK 01,02, 04, 07, IIK 1.2)

. OcHOBHBIE MOHATHS XUMHUH. BemectBo. AToMm. Moiekyna. XHUMUYECKUUA DIEMEHT.

Aumotponus. [IpocTeie u ciioxkHbIe BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAaB
BEIIECTB. XUMHUUECKUE 3HaKU U (opmyisibl. OTHOCUTENbHBIC aTOMHAs W MOJICKYJIsIpHAs
Maccel. KonnuecTBo BemecTsa.

. OCHOBHBIE 3aKOHBI XUMHH. CTEXMOMETPUS. 3aKOH COXPAHEHUS MACChl BEUIECTB. 3aKOH

ITIOCTOSTHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYpPBI. 3aKOH ABOTaapO U CIEACTBUS
UX HETO.

. [leppogmueckunn  3akon .M. MenneneeBa. Otkpeitne M. MenaeneeBbm

[Tepuonuueckoro 3akona. [leprnonuueckuii 3akon B popmynuporke J[.M. Mennaeneena.

. [lepuoauueckass TabnMIla XUMHUYECKUX DJIEMEHTOB — rpaduueckoe oToOpaxeHue

nepuoaudeckoro 3akoHa. CTpyKTypa MNEpHOIUYECKON TaOMUIbl: TMEPHOAbl (Majble U
OoJibllIKE), TPYMIbI (TJIaBHAS U TOOOYHAs).

. Ctpoenue aroma u nepuoandeckuii 3akoH /.M. MenneneeBa. ATOM — ClI0KHAsI YaCTULIA.

SAnpo (IpOTOHBI W HEUTPOHBI) M ANEKTPOHHas oOonouka. M3oromsl. CTpoeHue
ANIEKTPOHHBIX 000JIOUYEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOOB.

OCc00EHHOCTH CTPOEHHMSI DIEKTPOHHBIX 000JI0UYEK ATOMOB 3JIEMEHTOB OOJIBIINX MEPUOIOB
(mepexomHBIX 37eMeHTOB). [loHsATHE 00 OpOUTANIX. S-, p- U -OpOUTATH. DICKTPOHHBIC
KOH(Urypaluy aTOMOB XUMHUYECKUX 3JIEMEHTOB.

CoBpeMeHHas (POpMyJIUPOBKA MEPUOJUYECKOrO 3aKOHA. 3HAYEHUE NEPHOIUYECKOTO
3aKOHA U TEPUOJUYECKOM CHUCTEMBI XUMHUUYECKUMX dieMmeHToB JI.M. MenneneeBa mis
pPa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUpAa.

Nonnas xumuueckas cBsi3b. KaTnoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3yJbTaTe Mpoliecca
OKUCJIEHHUS. AHHWOHBI, UX O00pa3oBaHME U3 aTOMOB B pe3yibTaTe Mpolecca
BOCCTAHOBJICHUS. MOHHas1 CB3b, Kak CBSI3b MEXKAY KaTHOHAMH WM AHWOHAMM 34 CYET
ANEKTPOCTATUYECKOTO MpUTsKeHus. Kinaccudukaliys MOHOB: MO COCTaBy, 3HAKY 3apsia,
HAJIMYUIO TUAPATHON 000s10uKku. MOHHBIE KpHucTanueckue pemeTkd. CBOWCTBA BEILIECTB
C MOHHBIM TUIIOM KPHUCTAIMYECKOW PEILIETKH.

KoBasienTHas xumuyeckas cBsi3b. MexaHu3M 00pa3oBaHUsi KOBAJIEHTHOM CBS3U
(OOMEHHBIE M JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTpULIATENbHOCTh. KOBajeHTHBIE
NOJIApHAsl M HeNoJisipHass CBsA3U. KpaTHOCTh KOBaneHTHOM CBsi3u. MosekymspHble U
aTOMHBIE KpUCTAIIINYECKUE pereTky. CBOMCTBA BEIECTB C MOJIEKYJIIPHBIMA U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMM.

Merammueckass cBs3b. MeTtanueckas KpUCTAUIMYECKAs PEIIETKA M METaluInYecKas
XUMUYECKas CBsI3b. PU3HUECKHE CBOWCTBA METAJLIOB.

ArperaTHble COCTOSIHUS BELLIECTB M BOJOPOJIHAS CBsA3b. TBEpOE, KUAKOE U Ta3000pa3HOe
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12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22,

23.

24,

25.

26.
217,
28.
29.

cocTosiHuA BemlecTB. [lepexon BemecTsa M3 OJHOTO arperaTHOro COCTOSIHUSA B APYTOE.
BonoponHas cBs3b.

Hucnepcuble cuctembl. l[lonstue o gucnepcHoi cucteme. JlucnepcHas ¢daza u
nucnepcroHHas cpena. Kimaccudukanust aucnepcHbix cucteM. [ToHsATHE O KOJUIOUHBIX
cUCTEMaXx.

PactBopsl. PactBOopenmue. PactBopumocth BemniecTB. HachlllieHHBIE, HEHACBHIILICHHBIE,
NEPECHINICHHBIE PACTBOPHL. 3ABUCUMOCTh PACTBOPUMOCTHU Ta30B, )KUIAKOCTEN U TBEPIBIX
BEIIECTB OT pa3InyHbIX (hakTOpoB. MaccoBas 107151 paCTBOPEHHOTO BEUIECTBA.
DJIEKTPOJUTAYECKAs [UCCOLMANUA. OJEKTPOJIUThI W HEDJIEKTPOJIUTHL. MeXaHU3MBbI
ANEKTPOIUTUYECKON AUCCOIMALMN ISl BEMIECTB C PA3JIMYHBIMH THUIIAMH XUMHYECKON
cBs3U. [ mapaTupoBaHHbIE U HETMAPATUPOBAHHBIE HOHBI.

Crenenp dyeKTponuTHUEeCKOoW aucconanuud. CuibHbIE U ClIa0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOIUTAYECKON Auccoranuu. KucinoTel, OCHOBaHUS
Y COJIM KaK 3JIEKTPOJIUTHI.

Knaccuduxarys HeopraHn4ecKux COSMHEHUM U X CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHUCIOTHI KaKk 3JIEKTPOIUTHI, X KIACCU(PUKALNS 110 Pa3TUIHBIM
npu3HaKaMm. XUMHUYECKHE CBOMCTBAa KHUCIOT B CBETE TEOPHUHM DSJIEKTPOJIUTHYECKON
nucconua. OcoOEHHOCTH B3aMMOJIEUCTBHSI KOHIICHTPUPOBAHHOM CEPHOM U a30THOM
KUCIIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIOTHI.

OcHoBanus W ux cBoicTBa. OCHOBaHUS KaK JJICKTPOIUTHI, MX KJIACCHU(PUKALUS T10
pa3IMYHBIM TpU3HAKaM. XHMHYECKHE CBOIICTBA OCHOBAaHUW B CBETE€ TEOPUU
AJIEKTPOJIMTHYECKON Aucconrannu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE CTIOCOOBI TTOJTyYEHHS] OCHOBAHUI.

Comu un ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojin CpelHHE, KHUCIIble U OCHOBHBIE.
XUMHAUYECKA CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOJUTHUUYECKOW JIHCCOLMALUU.
CriocoObl IOJTy4eHHSI COJIEH.

I'mpponus comen.

Oxcunpl u ux cpoiictBa. ConeobOpasyromue U HecosaeoOpasyrome okcuibl. OCHOBHBIE,
aMm(poTepHbIE W KHUCJIOTHBIE OKCHJBI. 3aBHCHUMOCTb XapakTepa OKCHUJA OT CTEIEHHU
OKHCIICHHSI 00pa3yloIIero ero meramia. XUMHUYECKHE CBOMCTBAa OKcHIOB. IlomyueHwme
OKCHUOB.

OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHoBUTENb M OKHCIeHHWE. MeTon 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Ckopocth xuMuueckux peakiui. I[loHsTHE O CKOPOCTM XHUMHUYECKHUX PpEaAKIUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHX pEaKIMil OT pa3IudHbIX (PAKTOPOB: MPHUPOIBI
pearupyrommx  BEIIECTB, WX  KOHLUEHTpPALMM,  TEMIIEPaTypbl,  I[OBEPXHOCTHU
CONPUKOCHOBEHUS U UCIOJIb30BaHUS KaTaIU3aTOPOB.

OO6paTtuMocTh XUMHUECKHUX peakiuii. OOpaTUMBbIe U HEOOPATUMBIC PEAKITUH. XUMHUIECKOe
PaBHOBECHE U CITOCOOBI €T0 CMEIICHUS.

Tumbel KpucTAMYECKUX pemeTok. YacTunbl jexanme B y3JaX KPUCTAJUIMYECKON
pemérku. Tun cBA3m Mexay yactuuaMu. [Ipumepsl BemecTs. @u3nueckrue CBOWCTBA.
Koppo3us metamnos. Xumuyeckas U dI€KTPOXUMUYECKAS KOPPO3USL.

Mertasuibl TIaBHBIX MOArPYII. MeTallibl MOOOYHBIX MOATPYII.

DnekTpoan3. XUMMUYECKUE UCTOYHUKH ToKa. [Ipolecc Ha aHOIE U HA KaTOAE.

INanorensl. Haxoxnenue B nmpupoje. CTpoeHue u cBoMCTBa aTOMOB. ['aloreHOBO1I0PO/IbI
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30.

31.

10.

11.

12.

13.

14.

U TaJIOT€HU/IBI.

Xanpkorensl. Cepa. Haxoxnenne B mnpupozae. I[lomyuenue kuciaopoma M cephl.
CepoB010pO/I, CEPOBOJOPOIHAS KUCIOTA, CYJIb(PUIbI.

['enetndeckasi CBsI3b MEXIy KJIacCaMHd HEOPraHWYECKMX W OPraHUYeCKHX BEIECTB.
['enetnueckuit psjg sneMeHTa — MeTamuia. ['eHeTHdyeckuid psj djeMeHTa — HeMeTaluia.
['eneTnueckuit psj 3eMEHTa — METala, KOTOPOMY COOTBETCTBYIOT aM(DOTEpHBIE OKCU U
TUJAPOKCHU]I.

HpI/IMepHLIe 3alavi 9K3aMCEHY
(OK 01,02, 04, 07, ITK 2.7)

OcyniecTBUTE CIENYIOMINE NPEBPAIICHUS:

CuCl; - CuOHCI — Cu(OH); — CuO — Cu(NOs3)..

Hanummre ypaBHEHUS peakuu.

Ocy1iecTBUTE CIIEYIONINE NPEBPAIICHUS:

Fe(OH); —> FeOHSO, —>Fey(S04)3 — Fe(NO3); — FePO,

Hanummre ypaBHEHUS peakul.

Hanummre rpadgudeckoe nzoodpaxenue Gopmyisr Ca(HSOy), , Ha3BaHHE ATON COJH, KaKk
€e MOXHO TOJIyduTh W TMPEBPATUTh B CPEAHION, HOpMallbHYIO coib? Hanwummwure
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

VYuuteiBas aM(pOTEPHOCTh, HAMUIIUTE YPABHEHUS PEaKIUN CICAYIOIIMX OKCHUJIIOB C
KUCJIOTOH U menousio: PbO, ZnO, Mn,0-

CocTtaBbTe ypaBHEHUS peaKIuii, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH CIEAYIOIIUE
MIpEBpAILCHHUS:

Hanb! cnenytromue okucabsl MetaiioB: CaO, CuO, ZnO, Fe,03 , Mn,0O; . Yka3ars, kakue
U3 HHUX OCHOBHBIE, KHCIOTHbIe U amdoTepHbie. Hammcath ypaBHEHHsI peakiui
PacTBOPEHHUSI 3TUX OKHCIJIOB B KUCIIOTE U LIEJIOYH.

Kaxkoe u3 ykazanHbIx BeriecTB OyeT pearupoath ¢ KOH?

A|203 , N,Os ,CI’Q(SO4)3 , Ba(OH)z . HPO; , Zn(OH)z, CuO.

Hanummre ypaBHeHus: peakuuid.

OcymiectBuTh cineayrommuii 1k npespaiienuit: CaCl, - Ca(NOs), — CaCO; —» CaO —
Ca3(P04)2.

[TonGepute Mo aABa ypaBHEHHUS B MOJICKYJISIPHOM BHUIE K KaXJIOMYy W3 MOJIEKYJISIPHO-
nonHbIx: Ca?*+ COz2=CaCOs

CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIE YpPaBHEHHUS THAPOJIU3A COJICH:
Ba(CN); ,CrCls.

[TonGepute Mo ABa ypaBHEHUS B MOJICKYJISPHOM BHUJIE K KaXIOMYy W3 MOJICKYJISIPHO-
nonHbix: Cu(OH),+2H*=Cu?* +2H,0.

CocraBbTe MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YpaBHEeHUs THIpoJin3a cotieit: NagPOg
,MgCl,.

[TonapHo cMelanu pacTBOPHI CAEAYIOIIMX BEIIECTB, HAITMIIIMUTE HOHHbBIE PEaKIIM1 OOMEHa:
MgCl,+KOH-

CocTaBbTe MOJIEKYJSIDHBIE W MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUS THUAPOIU3A COJICH:
Na,C,04 , NH.Br.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

21.

28.

29.

30.

[TogOepute Mo Ba ypaBHEHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJIEKYJSPHO-
noHHbIX: Fe?* +20H = Fe(OH),].

CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHHUS TUIPOJU3a COJICH:
Ca(CN)2, Cr(NOs), .

[TonapHo cMmelanu pacTBOPHI CIAEAYIOMIMX BEIIECTB, HATUIIINTE HOHHBIE PEAKIIMK OOMEHa:
Ba(OH), + HCl—

CocraBbTe cxemMy HOHHOTO OanaHca u nojadepure kodpdunneHTsl B peakuun: HzAsOsz +
KMnO4 + H,SO4— H3ASO4 + MNSO,4 + KoSO4 + HO .

VYKaXuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIUH.

CocraBbTe cXeMy 3JIEKTPOHHOT0 0ajlaHca u moaodepute ko3 UIMEHTHI K peakiun: KaS +
KMnO4+ H,SO4 -» MnSO4 + S + K,SO4 + H0 .

Kakoe BemiecTBO SIBISICTCS OKUCIUTENEM, a KaKO€ BOCCTAHOBHUTEIIEM B MPEIbIIYIICH
peakuuun?

CoctaBbTe CXeMy MOHHOTO OajaHca W mozadOepure kodddumuentsl B peakuuu: HCI +
K>Cr,0;— CrCl; + KCI + Cl, + H,O .

VYKaXkuTe OKUCIUTEIh U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIUH.

CocraBbTe cxeMy MOHHOro OanaHca u moadepute koddduimentsl B peakuun: SnSO4 +
KMnO4 + H,SO4— Sn(SO4)2 + MnSO, + K,SO4 + H,0 .

VYKaXkuTe OKUCIUTENh U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIHH.

CocraBbTe cxeMy HOHHOTO OanaHca u nogadepure KodhOUIIMEHTH B pEaKIuu:

Na,FeO, + Cl, +NaOH — Na,FeO, + NaCl + H,0 .

YKaKATE OKUCITUTETh ¥ BOCCTAHOBUTEIb B JJAHHOW pEaKIINH

OcCymecTBUTh UK TPEBPAIECHU:

FE(OH)g —> F92(804)3 —> FG(NOg)g —> Fe(OH)g —> FE‘QOg.

3aKOHYMTE YPABHEHHUS CIEAYIOIINX MMPEBPALLICHHIN:

K,0,+KI+H,SO,—

K;0,+KMnO4+ H,SO4—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—H,S....

KCIO3+KNO3;—

Pacnonoxwure BemectBa, hopmyisl Kotopbix CoHs—NH2, NHs, (CsHs)NH u CgHsNH2, B
MOPSAJIKE YCUIICHUSI OCHOBHBIX CBOMCTB. [10siCHUTE OTBET.

HalimuTe wMaccoByr0 OO0 THAPOKCHIA HATpHUs B PacTBOpE, IIOJIYYEHHOM TIpH
B3aumozeicteuu 0,69 r. Hatpus u 130 mi. Bogs!.

B 400 r. 5%-ro pactBopa rumpokcuaa Hatpus nobaswiu 0,92 r. Hatpus. Berumcinure
MacCOBYIO JOJII0 MIENOYH B IOJIyYEHHOM PacTBOPE.

JlaHbl deThIpe BEIIECTBA: JUXpPOMAT HATPHs, KOHIEHTPHUPOBAHHAS CEpHAs KHCJIOTA,
TUAPOKCU TUTHs, propua kanus. Hanummre ypaBHEHUS 9e€THIPEX BO3MOXKHBIX PEaKITA
MEXIYy STUMH BEIIECTBAMHU.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCUIA HATPUS, XJIOPHON KUCIIOTHI.
HanuiuTe ypaBHeHHs 4€ThIPEX BOZMOXHBIX PEAKIUNA MEXIY STUMHU BEIIECTBAMH.
O6pazen Hatpust maccoit 0,5 r. moMectwyiv B Boay. Ha HeWTpanuzamuio MoaydeHHOTro
pactBopa uzpacxonosanu 51,1 r. 1,5%-i1 consgsHON KUCIOTHI. BEIYMCANTE MACCOBYIO 10O
HaTpus B oOpasue (B %).

Kputepuu oneHky 3HaHUH B paMKax K3aMeHa.
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[Ipu BBICTABIIEHUM OILICHKM MpenofaBaTelb PYKOBOACTBYETCS CIEAYIOIIUMHU
KPUTEPUSIMU:

5 (oTaM4YHO) - CTYJIEHT TMOKa3biBaeT TIJIyOOKHME OCO3HAHHBICE 3HAHUS MO
OCBEIIIAEMOMY BOIIPOCY, BIAJ€ET OCHOBHBIMU MOHSTUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAaHUSAMH W YMCHHUSMH 10 (PU3MUKE, OTBET IOJHBINA, JOKA3aTEIHHBIN,
YETKUI, TPpaMOTHBIA (BO3MOKHA OJHA HETOYHOCTh, OIKCKA, KOTOpask HE SBIAETCS
CJIEICTBHEM HE3HAHUWS WU HEMOHUMAaHUS Y4eOHOTO MaTeprana).

4 (Xopomo) - CTyJIEHT MOKa3bIBaeT Ir1yOOKOE W IMOJHOE YCBOCHHUE COJACpKAHUS
MaTepualia, YMEHUE MPAaBUIBHO M JIOKa3aTeIbHO M3JlaraThb MPOTrpPaMMHBIM Martepual.
JlomyckaeT OT/Je/IbHbIE He3HAUNTEIbHbIE HETOYHOCTU B (DOpME U CTHIIE OTBETA.

3 (ynoBJIeTBOPUTEIbHO) - CTYJCHT MOHMMAET OCHOBHOE COJIEp’KaHUE Y4eOHOU
IpOrpaMMbl, YMEET MOKa3bIBaTh IPAKTUYECKOEC NPUMEHEHUE MOJYYEHHBIX 3HAHUII.
BwmecTe ¢ Tem tonmyckaeT oTJeNnbHbIe OMMOKH, HETOYHOCTH B COICPKaHUU U 0(hOPMIICHUU
OTBETA; OTBET HEJOCTATOYHO MOCJIEI0OBATENICH, I0KA3aTEJICH U IPaMOTEH.

2 (Hey10OBJIETBOPHUTEJIBLHO) - CTYJICHT UMEET CYIIECTBEHHbIC MPOOEIbl B 3HAHUSX,
JOMyCKaeT OIIMOKU, HE BBIJEISET TJIABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MMOBEPXHOCTHBIN, O€3/10Ka3aTeIbHbIN, JOMYCKAIOTCS PEUEBBIC OLIUOKH.

4.3 OCOBEHHOCTH PEAJIU3AIIMM YYEBHOM JUCHMUILINHBI «XUMUS»
JUUISI UTHBAJIMIOB U JIUI[ C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHUA
3JI0POBbSA

[Tpu 0OyueHuu 11l C OrpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbsI YUUTHIBAIOTCS UX
WHJIUBUTyJIbHBIC NCUX0(U3NIECKUE 0COOEHHOCTH. OO0yueHue WHBAJIAI0B
OCYIIECTBIISIETCS] TAKKE B COOTBETCTBUU C MHAMBHUAYAIbHON IPOrpaMMOi peabrInTauu
UHBaNMK A (pU HATUYIHH).

Jlst u1 ¢ HapyIeHUEM CyXa BO3MOKHO IIpeIocTaBieHne yueOHol nHpopmanmn
B BU3yaJbHOU (opme (KpaTKMi KOHCHEKT JEKIMM; TEeKCThbl 3aJaHHil, Hare4aTaHHbIE
YBEIUYEHHBIM MIPUPTOM), HA ayJAUTOPHBIX 3aHATHUSIX JOMMYCKAeTCs NPHUCYTCTBUE
ACCUCTEHTA, a TAK)Ke CYpAONEPEBOAUYMUKOB U TU(PIOCYPIOTIEPEBOTUNKOB.

Texkyuii KOHTPOJIb YCIIEBAEMOCTH OCYUIECTBISIETCS B MUCBMEHHOU (opme:
0Oy4Jarouuiicss MMCbMEHHO OTBEYAET HA BOIMPOCHI, MMCbMEHHO BBITIOJIHSET MPAKTUYECKUE
3aganus. Jloknaza (pedepar) Takxke MOKET OBITh MPEJICTABICH B MUChbMEHHOM (hopMme, TTpU
3TOM TpeOOBaHUS K COJEP)KAHUIO OCTAlOTCA TEMHU K€, a TpeOOBaHUS K KadyeCTBY
M3JI0KEHUS MaTepHuaiia (IOHITHOCTbh, KAYE€CTBO PEYH, B3aUMOJICHCTBHUE C ayAUTOPUEN U T.
1) 3aMEHSIIOTCSI Ha COOTBETCTBYIOLIUE TpPeOOBaHMSA, MPEIbABISEMbIE K MHUCHbMEHHBIM
paboTtam (kauecTBO O(POpPMIIEHHUSI TEKCTa U CIHCKA JIUTEPATypbl, TPAMOTHOCTh, HAJTUYHE
WJUTFOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[IpomexxyTouHas arrectauus Uil JIML C HapyLIEHHUSAMH ClIyXa IMPOBOJUTCS B
NUCBbMEHHOM (QopMe, IPH ITOM HCIOJB3YIOTCS OOUIMe KpuTepuu oueHuBaHus. Ilpu
HEOOXOAUMOCTH BpeMsl IMOATOTOBKM K OTBETY MOXKET ObITh yBeiauueHo. s aum ¢
HapyIlIEHUEM 3pEHUS JI0IyCKaeTcs ayAuaibHOE NMPEIOCTaBICHUE UHPOPMAIH, a TaKKe
UCIIOJIb30BAaHUE HA ayAUTOPHBIX 3aHATUSAX 3BYKO3AIMCHIBAIOIINX YCTPONCTB (AMKTO(POHOB
u T.0.). Jlomyckaercs mOpUCYTCTBHE Ha 3aHATHSAX AaCCUCTEHTa (IIOMOIIHUKA),
OKa3pIBalOIIEr0 OOydarolmuMCcs HEOOXOAMMYI0 TEXHUYECKYI0 IOoMollb. Texyuuii
KOHTpPOJIb yCIEBAEMOCTH OCylUIecTBisgseTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
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IPOMEKYTOUYHOW aTTECTAIMH TSI JIUI] C HAPYIICHUEM 3PCHUS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha yCTHOE cOOeCceI0BaHuUE TI0 BOTIPOCAM.

JIst IuI; ¢ OTpaHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSI, UMCIOIINX HApYIICHUS
OTIOPHO-JIBUTATEIFHOTO ammapara, Ha ayJUTOPHBIX 3aHATHIX, a TAaK)Ke NP MPOBEICHUN
MPOIIeTyp TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M MTPOMEKYTOUYHOM aTTECTAIMN MOTYT OBITh
MPEIOCTaBICHB HEOOXOAMMBIC TEXHUYECKUE CPEACTBA (MEPCOHANBHBIA KOMIIBIOTED,
HOYTOYK WJIM NPYTOH TaKET); MOMyCKAeTCs MPUCYTCTBHUE ACCUCTEHTa (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YyYarOMMCS HEOOXOAUMYI0 TEXHUYECKYIO MOMOIIbL (3aHATH pabouee
MECTO, TIEPEIBUTATHCS 110 Ay JUTOPHH, TPOYUTATH 3a/1aHne, O(POPMHUTH OTBET, OOIIATHCS C
IIPETIo/1aBaTelieM.
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