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®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

1. HACIIOPT ITPOI'PAMMBI YV

1.1.  Henu u 3a0auu, mpebosanus Kk pe3yiomamam océoenuss (3HaHUS, YMEHHUSA)
Heau:
1. 3HaHKEe OCHOB XUMHUYECKOM KapTUHBI MUPA.
2. IloHumaHus 3aBUCUMOCTH CBOMCTB COEJIMHEHHUS OT €r0 COCTaBa U CTPOCHUS.
3. OcBOEHHE 3HAHHMI O XMMHUYECKON COCTaBJISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA,
BOKHEHIINX XUMUYECKUX MOHATHUSIX U 3aKOHAX.
4. OpnazieHHe yMEHUSIMU NPUMEHATH IOJIyYCHHbIE 3HAHUS s OOBSCHEHHS] Pa3HOOOpa3HBIX
XUMUYECKUX SIBICHUW M CBOMCTB BEIIECTB, OLEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYYeHUH HOBBIX MaT€pPHAIIOB.
5. Pa3Butue mo3HaBaTENbHBIX HHTEPECOB M HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B IMpoIecce
CaMOCTOSITENIFHOTO MPHUOOPETeHUs XMMHUYECKUX 3HAHUU C HCIOJb30BAHUEM PAa3UYHBIX HCTOY-
HUKOB HH(GOPMAIIMH, B TOM YUCJI€ KOMITBIOTEPHBIX.
6. Bocriutanue yOexI€HHOCTH B MO3UTHUBHOW POJIM XMMHH B >KU3HH COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XMMHYECKH IPAMOTHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M OKPY KAIOIIEH Cpe/Ie;

3agauu:

1. ®opmupoBaHue HEOOXOAUMOTO IKOJIOTUYECKOTO MBIIILICHUSI.

2. IlpumeHeHUEe TOMYYCHHBIX 3HAHWW W YMEHHM JIsi 0€30MacHOr0 MCIOJIb30BAHMS BE IIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO34WCTBE U HA MPOU3BOJACTBE, PEIICHUS MPAKTUYECKUX 3a7ay B
MIOBCEIHEBHOM JKM3HM, NPEAYNPEXKICHUS SBICHUM, HAHOCALIUX BpEd 30POBBI0 YEIOBEK MU
OKpY’Karolleu cpeze.

3.0Bnagersb TEOPETHYECKUMU 3HAHUAMU 1o OCHOBHOMY Kypcy oOuieit
XUMHUU B 00BEMe, JOCTATOYHOM [UI IOCIEAYIOIIEr0 YCBOEHHS MEIUKO-OMOJIOrMYeCKHX |
KJIMHUYECKUX JUCLUILINH.

4. BplpaboTaTh HaBBIKM HACHTU(MUKAIMM HEOPTaHMYECKUX W OPraHUYECKUX COCTUHEHUH Ha
OCHOBE X XMMHUYECKHUX CBOMCTB U PE3YyJIbTATOB KAUECTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a.

5. PackpbiBaTb B XO/€ H3YYEHHUS TEOPETUUYECKOT0 Kypca OO0JIAaCTH TNPUMEHEHUS JaHHBIX
XUMHYECKUX COCTUHEHU.

B pamkax nporpaMMbl yueOHOM TUCIMIUIMHBI 00YYAIOIIUMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

Koa xomnerennuii YMmennst 3HaHug

He npenycmorpeno | Ha3blBaTh: N3yUYEHHbIE BEIIECTBA 110 XUMUYECKYH0 TEPMUHOJIOTHIO
TPUBHAIIBHON WJIM MEXKTyHApOIHOMN
HOMEHKIaTypbl CaMOCTOSTENILHO
OTIpeEIIATh 3aJJa4i MPO(HECCUOHATIEHOTO
Y JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camMo00pa3oBaHUEM, OCO3HAHHO
TJIAHUPOBATH TIOBBIIEHNE KBATH(DUKAIITHI
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OnpenensiTb: BAJICHTHOCTh U CTENEHB
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB, TUIT
XUMUYECKON CBSA3U B COCTMHEHUSIX,
3apsi MOHA, IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, TUII
KPUCTAIIMYECKON PELIeTKH, XapaKTep
Cpebl B BOAHBIX PACTBOPAX, OKUCIUTEIb
U TeKYyIUH BOCCTAHOBUTEIb,
HaIlpaBJCHUE CMEIICHUS PABHOBECUS
MOJ1 BIUSTHUEM Pa3IUYHbIX (DaKTOPOB,
MU30MEpbI U TOMOJIOTH, PUHAJIC)KHOCTD
BEIIECTB K pa3HbIM KJ1accaM
HEOPTraHUYECKUX U OPTaHUYECKUX
COEIMHEHU; XapaKTep B3aUMHOIO
BIIMSIHUSI aTOMOB B MOJICKYJIaX, THUIIBI
peaxkuil B HEOPraHU4ecKou u
OPraHU4eCKON XMMHH.

Bunasl xumuueckoil cBA3U:
[IpaBuna onpeneneHus
CTCIICHU OKHCIICHHS,
CTtpoeHre XMMHUYECKUX
BEIIECTB;

OKuCINTEIIHFHO-
BOCCTAaHOBHUTECIILHEIC
MPOIECCHI; KPYroBOPOT
BEIIECTB U MPEBPALLCHUE
SHEPrUU B KJIETKE, OpraHU3Me

XapakTepu3oBarthb: S-, p-, d-371eMEHTbHI
10 X NOJIO)KEHMIO B [lepnoanueckoi
cucreme JI.1. MenneneeBa; o0Omue
XMMHYECKHE CBOMCTBA METAJUIOB,
HEMETAaJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHUYECKUX
COEIMHEHUH; CTPOECHUE U CBOMCTBA
OPTraHUYECKUX COCTMHEHUHN
(YyrneBosopooB, CIUPTOB, GEHOTIOB,
aJbJACTU/IOB, KETOHOB, KAPOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHCIIOT U
YTJIEBOJIOB).

CBOMCTBA XUMHUYECKUX
3JIEMEHTOB: S-, P-, 0-371€MEHTHI
10 UX ITOJIOKCHHIO B
[Iepnonnueckoii cucreme J.M.
MeHnpaeneeBa, XUMHYECKOE
CTPOEHUE U OCHOBHBIE
CBOMCTBA KJIaCCOB
OPraHUYECKHUX U
HEOPraHWYECKUX COCTMHEHUN

Hcnoab3oBaTh IpuoOpeTeHHBIC 3HAHUS B
MOBCEIHEBHOU KU3HU

0COOCHHOCTH XUMHUU KaK
HAYKH, €€ CBSI3b C MEAUIMUHOM,
- OCHOBHBIE 3aKOHBI XUMUH,
-3aKOHOMEPHOCTHU
XUMHUYECKOTO CTPOCHHUS
BEIIECTB,

- 3aBUCHUMOCTb CBOWCTB
BEIIIECTB OT UX CTPOCHMUS,

- XMMHYECKHI COCTaB
OpraHu3Ma yejoBeKa,

- CTPOEHHE, CBOMCTBA
OpPTaHUYECKUX BEIIECTB,

- 3HAYEHUE XUMHYECKOTO
cuHTe3a B hapMarieBTUIECKON
MIPOMBIIIIJICHHOCTH,

- MPUMEHEHUE XUMUIECCKIX
BEIIIECTB B OBITY
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Pe3yabTaThl 0cBOCHHA

OcBoeHue colepkaHusi y4yeOHONW  JUCUUIUIMHBI «XHUMHs», OOECleuyuBaeT  JIOCTHXKEHUE
CTYJIEHTaMH CIEAYIOLIUX Pe3yIbTaTOB:

JINYHOCTHBIX:

® UyBCTBO I'OPAOCTH U YBAXEHUS K UCTOPUU M JTOCTHIKEHHUSAM OTEUECTBEHHOM XUMHUYECKOH
HAYKH; XUMHUYECKH TPaMOTHOE TOBEICHUE B MPO(PECCHOHATBHON ACATEIBHOCTH U B OBITY
IpHU 0OpalleHNH ¢ XMMUYECKUMU BEIIeCTBAMU, MaTepUaIaMH U MPOLIeCCaMu;

® TOTOBHOCTHb K MPOJOKEHHIO OOpa3oBaHMs W MOBBINICHUS KBanu(puUKauud B HW30paHHON
npoeCCUOHATBHON ~ JEATENIBHOCTH ¥ OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX
KOMIIETEHIINI B 3TOM;

® YMEHHME HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOM HAYKHM U XUMHUYECKHUX
TEXHOJIOTUI JJIsl TOBBIIIEHNUS COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTUS B BbIOpaHHOU
npodeccnoHanbHOI 1eATENbHOCTH;

MeTanpeJIMeTHbIX:

® CIIOJIb30BAHME pA3JIMYHBIX  BHUJOB II03HABATEIBbHOM  JESITENIBHOCTM U  OCHOBHBIX
MHTEIUICKTYyaJIbHBIX OMepanuii (MMOCTaHOBKH 3afadyd, (OpPMYIMPOBAaHUS THUIIOTE3, aHAIIN3A
U CHHTE3a, CpaBHEHHs, O0O0O0OIeHHus, CHCTeMaTU3allid, BBIABICHUS MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (HOPMYJIHPOBAHHUS BBIBOAOB) [UIS PEUICHHUS
MIOCTaBJIECHHOM 3a7auH,

¢ [pPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAOIIOJEHHS, HAYYHOTO SKCIIEPUMEHTAa) s
M3Y4YEHMSI PA3JIMYHBIX CTOPOH XMMUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE0OXOIUMOCTb CTAIIKUBATHCS B MPOPECCHOHANTBHOM cdepe;

® CIIOJIb30BAHME PA3IUYHBIX HCTOYHUKOB MJIS TMOJYYEHHUS XUMHUYECKOH uHbOpManuu,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh I JOCTH)KEHHS XOpOLIMX pe3yJbTaToB B
npogeccuoHanbHOU cdepe;

NnpeAMeTHbIX:

e chOpMHPOBAHHOCTH MPEJCTABICHUN O MECTe XMMHUU B COBPEMEHHOW HAyYHOW KapTUHE
MHUpa; TOHHMaHUE POJM XUMUU B (HOPMHUPOBAHMM Kpyrozopa u (PyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHUs] TPAaKTUYECKUX 3a]1ay;

e BJAQJCHHE OCHOBOIIOJIATAIOIMIMMHM XUMHUYECKUMH TIOHATUSIMHU, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTIMU;

® YBEPECHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM;

® BJAJCHHE OCHOBHBIMM METOJAMH HAy4HOTO II03HAHUS, HCIOJIB3YEMBIMH B XUMHUHU:
HaOJIIO/ICHUEM, OIMCAaHUEM, HW3MEpPEHUEM, OSKCIIEpUMEHTOM; YyMEHue o00pabaThiBaTh,
OOBSCHATH PE3yJIbTATHI MPOBEJACHHBIX OIBITOB U JIeJaTh BBIBOJBI;

® TOTOBHOCTb M CIIOCOOHOCTh NMPUMEHSATh METObI MMO3HAHMS MPU PEHICHUM MPAKTHUYECKHX
3a/1a4;

e chOpMHPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIE OLEHKH U MIPOU3BOJIUTH PACUETHI MO
XUMHYECKUM (hopMysiaM U ypaBHEHUSIM;

e BJIAJICHHE MTPaBUWJIAMU TEXHUKH 0€30IaCHOCTH MPU UCIOIb30BaHUN XMUMUYECKUX BEIIECTB;

e TMoJy4eHHe nH(GOPMaLUU U3 Pa3HbIX HCTOYHHUKOB.

1.2. Mecmo oucyunnunvt 6 cmpyxkmype IHTICC3

[Tporpamma 1o y4eOHOU TUCHUIUTMHE XUMHUS SIBJIIETCS YaCThIO 00pa30BaTeIbHON MPOrpaMMbI
MTOJITOTOBKH CITEITUAIMCTOB CpeAHEro 3BeHa 1o cneruanbaocT 31.02.02 Akymepckoe aerno (3 roaa
10 MecsitieB), B 4aCTH OCBOCHHS TPOTPaMMBbI CPEIHEro o0Iero oopa3oBaHus Ha 0a3e OCHOBHOTO
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o01m1ero oopa3oBaHusl.

1.3. Konuuecmeo uacoe na oceoenue npoepammol — 162 u

OO0s13aTenbHas ayIUTOpHAs yueOHasi Harpy3ka oOyuatomierocst — 108 gacos,

CamocrosTensHas padbora oOydaromierocs -54 yaca.

2. CTPYKTYPA U COAEPKAHMUE Y]]
2.1. Obvem u 610bl yuebHOU pabombl

Buja yueOHoii padboThl

Oo6vem uacoe

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 162
O0s3aTes1bHasi ayIMTOPHasi yueOHasi HATPYy3Ka (Bcero) 108/108
B TOM YHCJIC:

Teopernueckoe o0yueHuUe 92/92
[IpakTryeckue 3aHATHS 12/12
JlaboparopHbie pabOTHI 4/4
CamocTosiTe/ibHasi padoTa o0yualouierocs (Bcero) 94

Buasl camocTosiTennbHON paboThI
- IOJATOTOBKA COOOIICHUI,

- pabota ¢ yueOHOI TuTepaTypoit
- 3aII0JIHEHHUE Ta0JINIL;

- HAaIlMCaHUE YPABHECHUH peaKIuii
- pelieHue 3aaa4q

- BBITMIOJIHEHUE YIIPAKHCHU I

- MOATOTOBKA K JDK3aMEHY

Texywuii KOHMPOIL 3HAHUU
- YCMHbBLU ONpoc,
-NUCbMEHHbIU ONPOC,
-mecmuposanue,

-3awuma coooujerull

HpOMQchymOHHLUi ammecmayusl IK3dMEH

B cinyyae He0OX0IMMOCTH UCIIONIE30BaHUS B Y4EOHOM IMPOIECCEe YACTHYHO/ UCKIFOUUTEITHHO
JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B TAOJHUIIE Yepe3 CIIEII yKa3hIBAeTCs KOJIMYECTBO YaCOB
pa6oTsI [I1C ¢ 00yyaromuMucs, st MPOBEACHUS 3aHATUH B TUCTAHIIMOHHOM (hOpMaTe ¢ MPUMEHEHUEM

QJICKTPOHHOT'O O6y‘l€HI/IH
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2.2. TemaTu4ecKHii IJIAH U COIEPIKAHMNE

HanmenoBa Conep:xanue yueOHOro MaTepuasa, JJjadoparopHbie padoThl U NPAKTHYECKUE 3AHATHS, O0bem | YpoBeHb dopma
HHUE caMoCTOsITeJIbHAsE padoTa 00y4aIMuXxcs, KypcoBasi padora (IpoeKT) 4acoB OCBOEHHSI | TeKYyIIero
pa3aesioB u KOHTPOJIs
TeM
1 2 3 4 &)
Pazgea 1.
BBenenue
Tema 1.1 Conepxanne yaeOHOro MaTepuaa
Xumuss  Kak | XUMUS KaK HayKa. 4 1 VYerubii
HayKa. CocraB BeliecTBa, U3MEpeHUE BellecTBa. ArperaTHbie cocTosiHUsA . CMecH BEIIeCTB. ompoc
OcHoBHbIE OcHOBHbIE 3aKOHBI U IOHATUS XHUMHH.
noHsaTHs W | Posib xumuw B GOpMUPOBAHUH HAYYHBIX MPEICTABICHUI O MUDE.
3aKOHBI 3HaueHWe MpeaMeTa s NOHMMaHUs XHMHMUYECKOTO COCTaBa OKPYXKAIOIIET0 MHpa B PELICHUU
XUMHH COBPEMEHHBIX MTPOOJIEM OKPYIKAIOIICH CPEIbI.
XHUMHUYECKUH IJIEMEHT U BELIECTBO.
CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
Teopetuueckoe oOydeHue 4
Paznen 2
Oo6mas n
Heopranmue
cKasi XUMHUS
Tema 2.1 Coneprxanne yd4eOHOTO MaTepurana
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[lepuoanuec 6 VYerubii
KUl 3aKOH 1 | OTKpBITHE IEPUOANYECKOTO 3aKOHA onpoc
nepuoanueck | [lepuoanueckuil 3aKOH U CTPOCHHE aTOMa
as cucreMa AtoM cnoxHa yactuna. CoctaB aTOMHOTO si/1pa
XUMHYECKHUX | DJIEKTpOHA 000JI0YKa aTOMOB
3JIEMEHTOB N3otonbl. CoBpeMEHHOE COCTOSTHUE XMMUYECKOTO AJIEMEHTA.
J.N. @uU3MYECKUI CMBICI ¥ OPSAIKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB I'PYIIIbI U IEPUOIOB.
MenpgeneeBa | [IpuumHbl U3MEHEHUS METAIUIMYECKUX U HE METAJUIMYECKUX CBOMCTB B IpyIIIax U nepuoaax
3HaueHue NepuoIMYECKOro 3aKkoHa U nepuoanueckon cucremsl JI.1. Menneneesa
Teopernueckoe oOydueHHE 4
CamocrosiTenbHast paboTa 00yJaronuxcst 2 VYcrubii
N3yueHne 0CHOBHOU M TOMOJIHUTENBHOM tuTepaTypbl. Tema: « M3otonbl. U3ndeckuid CMbICI onpoc
opsAIKOBOTro HoMepa. Homepa rpynmnsl u nepuoja. 3HaueHue NepUoAUYECKOro 3aKoHa U IIpoBepka
nepuoanueckoit cucremsl [I.11. Menneneesay. peleHus
BolnosiHeHUe ynpa)kHEHUH U pelieHne 3aj1au ¢ ucrnosiab3oBanueM tadmnun .M. Menaeneena 3a/1a4
Tema 2.2. Coneprxkanne yd4eOHOro MaTepuana
Xumnueckas | [loHATHE XMMHUUYECKOM CBA3U 4 YcrHbI
CBSI3b. KoBanentHast xummueckast cBsi3b onpoc
Honnast xumuieckast cBsi3b
Mertannnueckast XuMU4ecKast CBsI3b
Bonoponnas xumMuueckas CBs3b
Kpucrammueckue pemerku
Teopernueckoe oOyueHue 2
CamocrosiTenpHast paboTa ydarniuxcst 2 YcrHbIi
N3y4yeHne 0OCHOBHOM M JIOTIOJHUTEIBHON IUTEpaTyphl. Tema: « Merauueckass XUMHUYECKas CBS3b, oIpoc
BOJIOPOJHAS XUMUYECKAs CBA3bY. IIpoBepka
Pemenue 3anay ¢ onpeneneHneM CTENEHEW OKUCIIEHNS U ONPEAEIICHUE PAa3INYHbIX BUJIOB peleHus
XUMHYECKOU CBSI3H 3a7a4
Tema 2.3. Conepxanue yueOHOro MaTepuasa
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Knaccupuka | Knaccuduxanus XMMAYECKUX pEakIfii B OPraHn4ecKOi 1 HEOPraHMUECKOW XUMUHU
s u BeposTHOCTh IPOTEKaHUS XUMUYECKUX PEAKLUI
CKOpOCTb YpaBHEHHS] XUMHUECKUX PEAKLIUM.
XUMHYECKUX | CKOpOCTb XMMMUYECKHUX PEAKIIUH.
peakuui @aKkTOpBI, BIUAIOIIHAE HA CKOPOCTh XUMHUECKUX PEAKIIUM.
[IpaBuno Bant-I'odda.
Teopernueckoe oOyueHue
JIaGoparopnas padorta Ne 1. Tema «3aBHCHMOCTb CKOPOCTH XUMHUYECKUX PEAKIIMNA OT PA3ITUIHBIX
(hakTOpOB»
3amaun 1abopaTopHON pPabOTHI:
[ToBTOPUTH TEOPETUUECKUI MaTEPUAII 10 TEME 3aHATHS.
OTBeTUTH Ha BOIIPOCHI [yl 3aKPEIJICHUS] TEOPETUYECKOT0 MaTepHara.
W3yuenue BIusHUS pa3HbIX (PaKTOPOB HA CKOPOCTh XUMHUECKUX PEaKLUH.
[Topsimok BeIMOMTHEHUS Ta00OpaTOPHON PabOTHI:
OmnpIT | . 3aBUCUMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT IPUPO/IBI BEILIECTB.
OmpIT 2. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU TeMITepaTyphI.
OmnpIT 3. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT ILIOMIAAN COIPUKOCHOBEHUS
peareHToB.
OmnpIT 4. 3aBUCUMOCTB CKOPOCTH XMMHUYECKON PEAKIIMK OT KaTajau3aTopa.
Odopmiienne oTyeTa
Tema 2.4. Coneprxanue yueOHOro MaTepuasa
Oo6parumoct | OGpaTUMOCTb XUMHUYECKUX PEAKLIUH. VeIl
b XHWMHYECKON paBHOBECHE ompoc
XUMHUECKUX | DaKTOpBl, BAUSAIOUINE HA CMEIIEHNE XUMUUYECKOTO PABHOBECHS.
peaKkuuid. Koncranra paBHOBecHsS.
Xumnueckoe | [Ipunuun Jle-Illarense.
paBHOBECHE

TCOpCTI/I‘-ICCKOC O6y‘-ICHI/IC
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CamocTosiTenpHast paboTa 00yJaronuxcs YcTHBIN
N3yueHnrne OCHOBHOM | IOTIOJHUTEIBHOM IUTepaTyphl. Tema: «OOpaTUMOCTh XUMHYECKUX PEAKIIHH, onpoc
XUMHUYECKOE PABHOBECHUEY. ITuceMeHHBI
Pemenne pacueTHbIX 3a7ja4 Ha BBIYUCICHUE CKOPOCTH XUMUYECKON peakuu it ompoc
IIpoBepka
pelieHus
3a/1a4y
Tema2.5. Copepxanue yueOHOro MaTepuana
PactBopsI. YucTele BemecTBa U CMECH.
CyuiHocTtb [lonsiTue o0 pacTBOpax. YcerHbii
nporecca MexaHu3M pacTBOPEHUS U paCTBOPUMOCTD BELLIECTB B BOJIE. orpoc
pactBopenus. | Kpucramnoruaparsl. TectupoBan
JucnepcHble | 3aBUCUMOCTb PAaCTBOPUMOCTH BEILLIECTBA OT €r0 XUMUYECKOTO CTPOCHUS. ue
CUCTEMBI U MaccoBast 1071 paCTBOPEHHOT'O BEIIECTRA.
WX BUJIBI MounsipHasi 1 MOJIsUTbHAS! KOHLIEHTPAUU pacTBOpA.
JlucriepcHble CUCTEMBI M UX KJIaCCHU(PHUKAIIHA.
Komnnonnneie pacTBOpBHI.
O¢dext Tunnans.
CBolicTBa KOJIJIOUIHBIX PaCTBOPOB.
Teopetnueckoe obydueHue
CamocrodrenbHas paboTa 00yJaronuxcs: VeIl
buonornueckoe 3Ha4€HHUE JUCIIEPCHBIX CUCTEM. MI3yueHne OCHOBHOW M JOTIOJIHUTENBHOU ompoc
nutepatypsl. [lonsTie o pacTBopax. IIpoBepka
Pemennie pa3auyHbIX TUIOB 3a/1a4 HAa BHIYUCIICHUE MPOLIEHTHON U MOJIIPHOW KOHIEHTpaluu pelieHus
3a/1a4y
Tema 2.6. Coneprxkanne y4eOHOT0 MaTepurasa

®opma A
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Teopus Teopust PNEKTPOIUTUYECKON TUCCOLUALIUH. 3 YcrHbliit
anekTposnutu | CuibHBIC U cllaOble JIEKTPOIUTHIL. onpoc
YECKOU Oco0eHHOCTH PACTBOPOB CHIIHHBIX IJIEKTPOJIHUTOB.
nucconuanuu | Cpena BOJHBIX PaCTBOPOB.
Bonoponusriii mokazarens (PH) pactopa.
Teopernueckoe o0yueHue 2
CamocTosTenbHast paboTa 00y4aronmxcs: 1 VYerubii
W3ydeHne 0CHOBHOM U TONIOJHUTEIBLHOM JINTEPATYPhI 110 TEME, PELICHUE 3a1a4 U BBIITOJIHEHUE ompoc
WMHJIMBHU1yalbHBIX 3a/laHUN [IpoBepka
peteHus
3a1a4
Tema 2.7. Copepxanue yueOHOro MaTepuana
OcHoBanus u | Kinaccudukarus HEOPraHn4ecKuX BEIIECTB 6 YcrHblii
KHUCJIOTBI Ornpenenenne KUCIOT, OCHOBAHUI B CBETE TEOPUHU IJIEKTPOJIUTUUECKON JUCCOLIMALINH. oIpoc
Knaccudukanms ocHoBaHMiA 3amura
[emoun. coO0O0IIeHU
OU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPHUH IEKTPOJIUTUYECKON TUCCOLIMAIINAH.
Knaccudukanus kucnor.
dusnyueckre 1 XMMUIECKHE CBOMCTBA KUCIOT B CBETE TEOPUHU IJIEKTPOIUTUUECKON JUCCOMAIIIHI
JlelicTBue OCHOBaHUH U KUCJIOT HA UHAUKATOPHI.
Crioco0bl TTOJTy4eHUs OCHOBAHHMI M KUCJIOT.
Teopernueckoe oOyueHue 4
CamocrosiTenpHas paboTa 00yJaronuxcs: 2 3ammra
CooOrennst Ha Temy «IIpoTonuTHYECKHE MPOLIECCHI, MPOTEKAIOIIME B OPTaHU3MEN coo0IIeHu’
Tema 2.8. Coneprxkanne y4eOHOT0 MaTepurasa
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Counn. Onpenenenue coyeil B CBETE TEOPUU AIEKTPOJUTHUECKON AUCCOLUALINH. VeIl
IM'uaponus Knaccudukanms coneii. Homenknarypa cosneit onpoc
COJIEH. dusnueckue U XuMU4eckue cBorucTBa. CriocoOb! MomydeHus TectupoBan
CymHocTs npouecca rujponnsa. CTeneHb rufpoinsa ue
Teopetnueckoe 00ydeHue
CamocTosTenbHast paboTa 00y4arouxcs: [TuceMeHHBI
OTBeTHI Ha BONPOCHI /111 CAMOKOHTPOJISL. i onpoc
Hanucanue ypaBHeHHI THAPOIN3a KUCIBIX, CPEAHUX U OCHOBHBIX COJIEH [TpoBepka
HalMCcaHus
ypaBHEHUH
Tema 2.9. Copepxanue yueOHOro MaTepuana
Oxucnurens | OCHOBHBIE TOHSTHS M (aKTOPHI, BIMSAIONIME HA TMPOTEKAHHUE OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX YcTHbIi
HO- peaxiui. oTpocC
BOCCTaHOBUT | HampaBneHue npoTrekaHusi OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
€JIbHbIE MeTobpl ypaBHUBAaHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINM.
IIPOLIECCHI.
Teopernueckoe oOyueHue
CamocrosiTenbHas paboTa 00yJaronuxcs: YcrHbii
OTBeTBI Ha BONPOCHI 711 CAMOKOHTPOJISL. oIpoc
CooOuienue o reme «OcoOeHHOCTH OMOXUMUYECKUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB IIpoBepka
B OpTaHU3X». coo0IeHui
Tema 2.10. Coneprxkanne yd4eOHOro MaTepuana
Ooume ITonoxeHne METAIIIIOB B IEPUOJIUYECKON CUCTEME. IInceMeHHBI
CBEJICHHUS O Merannnueckast CBSI3b. it ompoc
MeTaax u DuU3NYECKUE CBOMCTBA. TectupoBan
MX CBOMCTBaxX | XMMHYECKUE CBOMCTBA. DJIEKTPOXUMHUYECKUH PSi/l HATIPSIKECHHUS. ue

Kopposus metannos. CriiaBsl.
DIEeKTPOIH3.
buonoruueckas pojb METaIOB
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Teopetnueckoe 00ydeHue

[IpakTHueckue 3aHATHS:

XUMHUYECKHE CBOMCTBA MIEIOYHBIX MeTauIoB. Omnpe/iesieHre CBOMCTB MPOCTHIX BEIIECTB U
COCIMHEHHH S- DJIEMECHTOB

Penienue s3KkCnepuMEHTANIBHBIX 33724 [0 TEME IIEJIOYHbIE U IIET0YHO3EMEIbHBIE METAJLIbBI

CamocTosTenbHast paboTa 00y4arouxcs:
OTBeTHI HA BOMPOCHI 1715 CAMOKOHTPOJIS
CooOuienne Ha TeMy «XHUMHUYECKHUE CIIOCOOBI 3aIIUTHI OT KOPPOIUM

YcTHbIM
ompoc
3ammra
coo0mIeHul

Tema 2.11.

Cojnepkannie yq4eOHOro MaTepuaia

MerTanibl
IJIaBHBIX U
MOOOYHBIX
MOATPYIIIL.
OcobeHHOCT
U CTPOCHHUS U
XHMUYECKHE
CBOICTBa

OOw1ast xapakTepUCTHKA LIEIOYHBIX MeTaJUI0B. HaTpuii, kanuii 1 ux coeTuHEeHu .
Mertainsl rnaBHoi noarpynmsl |l rpynneri: Marnuii, Kaibluid ¥ UX COETUHEHUSL.
Amomunuil. Ero coequHenus U pacupocTpaHeHus B IPUPO/IE.

OCOOEHHOCTH aTOMHBIX CTPYKTYP JIEMEHTOB TTOOOYHBIX O PYIII.

[Toarpynna meau.

[Toarpynna uuHka.

IMoarpynna xpoma.

[Toarpynna mapranua.

CoenuHeHns Maprasua.

Keneszo. Coennuenns xenesa.

[IucemeHHBI
1 orpoc
TectupoBan
ue

TeopeTI/mecxoe 06y‘-IeHI/IC

CamocrosiTenbHas paboTa 00yJaronuxcs:
OTBeTHI Ha BOMPOCHI ATl CAMOKOHTPOJIS. 3aHECEHHE B TETPaah TEPMHUHOB I10 BCEM TEMaM,
YKa3aHHBIM B ITPOrpamMMe , BBIIOJHEHUE YIPAKHEHUN

[EEN

YcTHBIN
onpoc

Tema 2.12.

Copepxanne yueOHOT0 MaTepuana
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XuMus OO0mme cBeneHus 0 HeMeTawiax v ux nosoxenue 1 [1CXD. YcTHBIN
HeMeTalsioB. | OCOOEHHOCTHU ANIEKTPOHHOIO CTPOCHHUS. orpoc
Oo6mrme O030p HEMETAJIOB IO TPYIIIaM.
ceeaenuss u | OOmas XxapakTepuCTUKa AIEMEHTOB TiaBHOM noarpymnsl VI rpymnisr.
CBONCTBA du3ndecKue CBOKWCTBA TaJIOTEHOB U (DU3MOJIOTHYECKOE ICHCTBUE HAa OPTaHU3M YeJIOBEKA.
HEMETAIJIOB | XMMHUYECKHe CBOMCTBA rajoreHoB. [lomydyeHnre u npuMeHeHue.
u ux | ['anorenoBooposl. Coiiu rajIor€HOBOIOPOIHBIX KUCIIOT.
COETUHEHUN
Teopetuueckoe obydeHue
[IpakTrueckue 3aHATUS
Omnpenenenre CBOMCTB MPOCTHIX BEUIECTB U COSTMHEHUH S- DIEMEHTOB
Pemrenue skciepUMEHTANIBHBIX 33124 110 TEME IISJTIOYHBIC U MICJIOYHO3EMETbHBIC METAJLIIBI
CamocrosiTenbHast paboTa 00yJaronuxcst [TucemeHHBI
N3y4yeHne 0OCHOBHOM M OTIOTHUTEIbHOU IuTepaTyphl. Tema: « OO01mias xapakTepucTuka yriaepoaa, i ompoc
KPEMHUSI, TaJIOT€HOBY. [TIpoBepka
BrinonHenune ynpaxxHEeHUI Ha COCTABICHUE YPAaBHEHUN XUMUYECKUX PEAKIUN OTPaKAIOIINUX penieHus
XHUMHYECKHE CBOMCTBA P-3i1eMEHTOB 3a/1a4
Pasgen 3.
Opranuuecka
S XUMHS
Tema 3.1. Coneprxkanue y4eOHOro MaTepuana
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o M Dopma
VIIBSHOBCKHI TOCYIapCTBEHHBIH YHUBEPCUTET

®- Paboyast nporpamMma yueOHON TUCIUIIIAHEL

OcHoOBBI [Ipeamer Opranuueckast XuMus 3 YcrHbliit
Teopuu Oco0eHHOCTH OPraHUYECKUX BEIIECTB orpoc
CTpPOCHUSA Teopus cTpoeHMs OPraHMYECKUX COCIUHEHUN.
OpraHMYeCKU | DJIEKTPOHHAs CTPYKTypa aToMma yrjiepoJa B OPraHUYECKUX COSAUHEHUSX.
X XHWMHUYECKHUE CBSI3U B OPraHUYECKUX COSAMHEHMIX. B3auMHOE BIMsSIHUE aTOMOB B MOJIEKYJIE.
coequHenuii | [IpocTpancTBeHHas CTPYKTypa U BUABI H30MEPHUHU.
AM.
bytneposa
Teopernueckoe oOydueHHE 2
CamocrosiTenbHas pabota 00ydarouuxcsi: 1 VYcrubii
W3y4yeHrie OCHOBHOH U IOTIOTHUTEIBHOU JTUTEPaTyphl 0 TeMe « COBPEMEHHOE COCTOSTHUE TEOPUU orpoc
CTPOEHHS] OPraHUYECKUX COEITUHEHUM.»
OTBeThl Ha BOIIPOCHI yYEOHUKA IO TEME
Tema 3.2. Coneprxanue yueOHOro MaTepuasa
[Ipenenbubie | Onpenenenue, obmias popmyna 6 YcrHbii
yraeBoxopos | I'omosorndeckuil psj ajlkaHoB oIpoc
bl (ankaHbl): | OCOOEHHOCTH AIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOEHUS [TuceMeHHBI
CTPOCHHUE U dusnyeckue CBOMCTBA 1 ompoc
CBOICTBA XHUMHUYECKUE CBOKCTBA aJIKAaHOB TECTUPOBAH
ue
Teopetnueckoe obyueHue 4
CaMocTosTenbpHast paboTa 00y4aroxcs: 2 YcrHbii
CooOuieHne Ha TeMy «3arps3HeHHE OKPYKarolIe cpe/ibl COeMHEHUSIMH YTIIEBOIOPOOB U UX orpoc
BIIMSIHME HAa OPTaHU3M» 3amura
coo01eHui
Tema 3.3. Conepxanue yueOHOro MaTepuasa
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[Ipenenvubie | HaxoxaeHue B nmpupoae YcrHbliit
yraesonopon | [Ipumenenue u oOmire crnocoObl NOMYyUEHUs AJIKaHOB onpoc
bl (aJIKaHbI):
CHOCOObI
IIOJIy4EHUs,
MIPUMEHEHHE
Teopernueckoe o0yueHue
[IpakTHueckue 3aHATHs
[Tonyuenue mMeTana u uzydeHue ero cBoMcTB: ['opeHue, oTHolIeHHE K OPOMHOM BOJIE U PAaCTBOPY
IepMaHraHaTa Kajusl.
Haxoxnenus MoJeKyIsipHO# (popMyIibl, Ta3000pa3HOTO YIIIEBOJOPOA MO €ro TNIOTHOCTH M MAaCCOBOM
JI0JI 3J€MEHTA
Tewma 3.4. Conepxanne yaeOHOro Marepuaa
Huknoankan | Onpenenenue, obmas Gopmyna [TucbmeHHbI
bl [IpaBuiia HOMEHKIATYPBI. orpoc
CrpoeHue u uzomepus. TectupoBan
OuU3NYECKUE U XUMUYECKUE CBOMCTBA ne
Haxoxnenue B mpupoe
[IpumeneHue u oO1urre crnocoObl MOJyUYeHUs
Teopetnueckoe obyueHue
CamocrosrenbHas paboTa 00y4aroIuXcs: VYcerHbii
OTBeThI Ha BOMPOCHI /AJIsi CAMOKOHTPOJIS, orpoc
Coobmienne Ha TeMy: « Mcnoap3oBaHue MUKIIONApa(GUHOB B TPOMBILIUIEHHOCTH 3amura
coo0IeHu i
Tema 3.5. Conepxanue yueOHOro MaTepuasa
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Henpenensr | Onpenenenue, oomas Gpopmyna aakeHOB 7 YcTHBIN
ble DTuUieH: 3JeKTPOHHOE U MPOCTPAaHCTBEHHOE cTpoeHue. ['ubpuausarus. o1poc
yrieBogopon | ['omomorunueckuii psia atriieHa. [lpaBuna Homenkinatypsl. M3oMepus. [TuceMeHHBI
bl (aJIKCHBI) CaoiicTBa. i ompoc
[IpaBuiio MopKOBHUKOBA.
[TosydyeHue u nmpuMeHeHHe
Teopernueckoe o0yueHue 4
CamocTosTenbHast paboTa 00y4aronxcs: 3 VYerubii
OTBeTHI Ha BOMPOCHI /Il CAMOKOHTPOJISL. orpoc
BblyunTh HOMEHKIIATYPY HEMpeIedbHbIX YTIIEBOJAOPOIOB
Tema 3.6. Copepxanue yueOHOro MaTepuana
JlueHoBswie Onpenenenue, oomas Gopmyna 4 VYcrubii
yraeBoopoa | byTanueH: aieKTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHHE. orpoc
bl I'omonornuecknii psn .1lpaBuiia HOMEHKIIATYPBI.
(amkamuensl | M3omepus.
duznyeckue 1 XMMHUYECKHE CBONCTBA.
Peakuust monumepu3zanuu. Kayuyxk.
[Tonyuenue u npumMeHeHue.
Teopetnueckoe obyueHue 2
CamocTosTenbHast paboTa 00y4aroxcs: 2 VYcerHbii
OTBeThI Ha BOMPOCHI JJIsi CAMOKOHTPOJIS orpoc
3anonHeHue Tabaubl «Pu3nueckue cBocTBa NpeAeIbHBIX U HEMTPEIEIbHBIX YIIIEBOJOPOIOB. 3amura
AHanu3 cxojactBa u pazmuunid. Coobmenne Ha TeMy: « Pe3BMHOTEXHUYECKOE MMPOU3BOJICTBO U €T0 POJIh COOOIIEeHUH
B HayYHO-TEXHUYECKOM IIPOIPECCEN
Tema 3.7. Conepxanue yueOHOro MaTepuasa
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Apomarnyec | Omnpenenenue, obmas popmyna 5 YcTHBIN
KHe beH3om 1 ero roMosioru, 3JIeKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE OeH3011a o1poc
yraesogopoa | IIpaBuia HOMEHKIATYpHI.
bl (apEHBI). N3omepus.
du3nyecKue U XUMHYECKHE CBOMCTBA
[Tonyuenue.
[IpumMeHeHue
Teopernueckoe oOydueHHE 2
CamocrosiTenbHas padota 00yJarouuxcsi: 3 VYcrubii
N3y4yeHrie OCHOBHOH U IOTIOTHUTEIHLHON JTUTEPATYPhI IO TEME K APOMATUYECKUE YTIIEBOAOPOIBDY orpoc
OTBeTUTH HAa BOMPOCHI [ CAMOKOHTPOJIS 3ammra
CooOuienne Ha Tembl «/leficTBUe cUpTOB U (DEHOJIOB HA OPraHU3M YEJIOBEKa», K APOMaTHYECKHE coo01eHui
YTIEBOJAOPOABI KaK ChIPhE JJIsl IPOU3BOJICTBA MECTHLIUIOBY
Tewma 3.8. Conepxanne yaeOHOro Marepuaa
ITpuponusie | Hedrs. [IpoMbinuiennas nepepadotka HepTH. KpekuHr HeTenpoaykToB 5 VeIl
HUCTOYHUKHU [IpupoaHbIit ¥ MONYTHBIN HEPTAHOM ra3. ompoc
yrieBonoposa | Kamennslii yrons. KokcoBaHne kaMeHHOTO yTJIsl.
OB
Teopetnueckoe obyueHue 4
CamocTosTenpHas pabota o0ydaronmxcs 1 VYcerHbii
[TonroroBka nokiamoB 1o teme: «HedTh 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO OTIpoC
MEXYHApPOJAHOTO COTPYTHUUECTBAY. 3amura
«HMcTopust OTKPBITHS U pa3padoTKa Ia30BbIX M HE(DTSHBIX MECTOHAXOXKICHHI cooOuIeHni
Tema 3.9. Conepxanue yueOHOro MaTepuasa
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I'uapoxcmis | CTpoeHue u Kiaccu(uKanus CliupToB YcrHbIi
HBIC Du3nyecKue CBONCTBA IPEICIIBHBIX OHOATOMHBIX CIIMPTOB oIpoc
coequHeHus. | CrocoObl NOMyueHUs: CIUPTOB
Cruprtsl. OtnenpHBIE IPEACTaBUTENN OHOATOMHBIX CIIMPTOB
Cocras, Tokcuyeckoe 1ecTBUE CIIUPTOB
CTPOCHME U
CBOMCTBA
OJTHOATOMHBI
X CIIUPTOB
Teopernueckoe oOyueHue
CamocrosiTenbHast paboTa 00yJaronuxcst VYcrubii
BrinonHenue ynpaxHeHUs Ha cocTaBiieHue (popMyJ1 CIUPTOB. oIpoc
W3ydenne AOMOTHHUTEIBHON JUTEPATYPHI IO BOIPOCAaM: « DTaHOJ: BeHYaiiiiee 0Jaro u CTpamHoe 3amura
3710», « AJIKOTOJIU3M M €r0 NPo(PUIaKTHKAY cooOuIeHuH
Tema 3.10. Conepxanue yueOHOro MaTepuasa
Xumuyeckue | XMMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CIUPTOB YcTHEI
CBOMCTBA IIpuMeHeHue criupToB ompoc
cnuptoB. MIx | OTnenpHbIe IPEeICTaBUTEI MHOTOATOMHBIX CIIMPTOB: 3TUIICHTIIMKOJIb, TITULEPUH TectupoBan
npuMeHeHue. | MHoroaromHusle ciupThl. buonorudeckoe 3Ha4eHNE MNIMLEPHHA. ue
MHuoroaromH | KauecTBeHHBIE peaKIIMM MHOTOATOMHBIX CIIUPTOB

bIC CITUPTHI.

Teopetnueckoe obyueHue
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JlaboparopHast pabota Ne 2. Tema «Xumudeckne CBOMCTBa ciupTOB. VX mpuMeHEeHUeE .
MHoroaroMHbIe CIUPTHD)

3agauu J1abopaTopHOli padoThI:

1. IToBTOpUTH TEOPETUUYECKUM MAaTEepHal MO TeMEe MPAKTUUECKONW PaObOTHI.

2. OTBETUTH Ha BOIIPOCHI JUIsl 3aKPEIUICHUSI TEOPETUUECKOT0 MaTepHraa.

3. M3y4eHue CBOICTB CIUPTOB HA MIPUMEPE ITAHOJA, [NIULIEPHHA.

4. OdopMHTD OTYET.

I[Mopsinok BbINOJHEHUS JJA00PATOPHOH PaboThI

1. O3HakoMuTbcs ¢ OOpa3llaMyd BBIAAHHBIX BaM MPEEIbHBIX OJHOATOMHBIX ¥ MHOTOATOMHBIX
CHUPTOB: 3TAHOJ, STHIICHTJIUKOb, TJIULEPHH.

2. IlpoBepuTh paCTBOPUMOCTD ATAHOJIA, STUICHTIUKOJIS U TIUIEPUHA B BOJIE.

CnemnaiiTe BBIBOJ O PACTBOPHUMOCTH IPECIbHBIX OTHOATOMHBIX CIUPTOB M MHOTOATOMHBIX CITUPTOB
B BOJIE.

3. Onucath pU3MONIOrHYecKoe AeCTBHE dTaHOMA.

4. Ha O606mmTh pu3nuecKre CBOMCTBA CITUPTOB.

5. OnbiT «I"opeHue ciupTay

6.0mbIT «KauecTBeHHAs peakilus Ha dTHJICHTTUKOJIbY

7. OnbiT «KadyecTBeHHAs peakius Ha TIIUIEPUH»

8.0dopmnenue otuera

CamocrosiTenbHas pabota o0yyaroumxcs

W3ydeHnne 0CHOBHOMW U JIOTIOJIHUTENbHOMN JInTepaTypbl. Tema: « MHOroaTOMHBIE CITUPTHD).
BrIimonHeHue ynpaxHeHUs! Ha COCTaBJIeHUE (POPMYIT CITHPTOB.

Coobuienne Ha TeMy «MHOroaToOMHbIE CHUPTHI M MOsI Oy Ty1iiasi mpo(ecCHOHAIbHAS 1A TEIbHOCTh

YcTHbIi
oTpoc
3ammura
co0OIIeHu

Tema 3.11

Copepxanne yueOHOT0 MaTepuana
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DEHOBI. CrtpoeHue MoJieKyIibl peHoIa YcrHbliit
XuMmuyeckue cBorcTBa (eHOJIOB, 00YCIOBIEHHBIE THAPOKCHIIBHOM IPYIIION U OEH30JIbHBIM SIPOM o1poc
[Torydenue u nmpuMeHeHue (EHOIOB TectupoBan
KauecTtBennoe onpezenenue dpexomna ue
Teopetuueckoe obydeHue
CamocrosiTenbHast paboTa 00yJaronuxcst YcrHbii
N3y4yeHre OCHOBHOM M TOTIOTHUTEIBHON JTUTEPATYPHI IO TeMe: «DeHOIIbI. orpoc
OTBeThI Ha BOMPOCHI AJIsi CAMOKOHTPOJIS

Tema 3.12 Copepxanne yaeOHOro MaTepuaa

Anpaerunnl u | ['oMonoruueckuit psii anbIeruioB U KETOHOB. M3oMepust 1 HOMEHKIaTypa (pu3ndecKkre CBONCTBa YcTHbIN

KETOHBI XUMUYECKHE CBOMCTBA aJIbJIETHI0B U KETOHOB orpoc
[TpumMeHeHMe U noTydYeHre KapOOHMIBHBIX COETUHEHUI TectupoBan
KauectBennoe onpenenenue popmanpaeruna (peaxius «CepedpstHOTO 3epKajay), BOCCTAHOBICHUE ue
ruapokcuaa meau (11)
Teopetnueckoe obyueHue
CamocrodrenbHas paboTa 00yJarommxcs VeIl
N3yueHne 0CHOBHOM U TONIOJHUTEIBHOM JInTEepaTyphl o TeMe: «Ketonsl. [Ipumenenue u ompoc
COeIMHEHUE KapOOHMIIBHBIX COCTUHEHUI. IIpoBepka
BrinonHenue ynpaxxHeHui, peleHne 3a1au. peleHus

3a1a4y
Tema 3.13 Conepxanue yueOHOro MaTepuasa
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Kap6onoseie | Kapbokcunbabie coenuuenus. CTpoeHHe KapOOKCHIBHOMN TPYIIIBL. 7 YcrHbliit
KHCIIOTBI I'oMonoruueckuit psist mpeaenbHbIX OJHOATOMHBIX KAPOOHOBBIX KHUCIIOT. o1poc
JIByXOCHOBHBIE U apOMaTU4YECKHE KapOOHOBBIE KUCIIOTHI. TectupoBan
Knaccudukanus. puznyeckue cBoiCTBA. ue
XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
CrniocoOblI nosty4yeHus KapOOHOBBIX KUCJIOT OTJENbHbIC MPEACTABUTEIN U UX IPUMEHEHHE
Teopernueckoe o0yueHue 4
CamocTosiTenbHas pabota 00y4aronmxcs 3 VYerubii
N3y4yeHre OCHOBHOM M JIOTIOJIHUTEIbHON JIUTEPATYphl 110 TeMe «OTaeNbHbIE PEACTABUTEIN orpoc
KapOOHOBBIX KUCJIOT U X 3HAYCHHEY. [TpoBepka
BoinonHeHue ynpaxHeHUH U pelieHne 3a1ad. BBITIOJTHCHHS
YIpaXHEHH
Hu
pelieHus
3a/1a4y
Tema 3.14 Coneprxkanne yd4eOHOro MaTepuana
CrnoxHele CrnosxxHble 3(UpBI CTPOSHHE U HOMEHKJIATypa 8 YcTHbIN
3¢upsblL. CriocoOblI osty4eHus ClI0KHBIX 3¢pupoB. Peakius arepudukanuu. onpoc
Kupsr. XUMUYEeCKHE CBOWCTBA M MPUMEHEHUE CIIOKHBIX A(PUPOB
Kupsi. Knaccudukarms.
buonoruueckue 3Ha4YeHUE KUPOB.
duznyeckue 1 XMMHUYECKHE CBONCTBA.
Conu Kap6oHoBbIe KHCTOTHI. MbLa.
XWMHYECKHE CBOMCTBA COJIeH KapOOHOBBIX KHCIIOT: THAPOJIN3, PEaKIIMH MOHHOTO OOMEHa.
CuHTeTHYECKHE MOIOLINE CPENICTBA
Teopetnueckoe oOydeHue 4
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[IpakTrueckue 3aHATHS

[Tonydenue 3Tu0BOrO 3Upa YKCyCHON KUCIOTHI

CpaBHeHUE PU3NICCKUX CBOMCTB TBEPBIX M KUAKUX KUPOB. OMBLICHUE KUPA.
[TosrydyeHue MblIa H3yUEHHUE ero CBOMCTB, NEHO00pa30BaHUE, THAPOIIU3 U TA.

CamocTosiTenpHast paboTa 00ydaronuxcs YcTHBIN
N3y4eHrie OCHOBHOH U IOTIOTHUTEIBHOU IUTEpaTyphl. Mblia,. CHHTETHYECKHE MOIOIIHE CPE/ICTBA. orpoc
[TonroroBka cooOmeHuit mo reme: «CroxHbIe 3QUPHI U UX 3HAYCHHUE B OBITY M TPOU3BOJICTBEY. 3amura
«OKupBI KaK MPOAYKT NUTAHHS U XUMHUECKOE ChIPhEY. coo0IeHu
«3aMeHa JKUPOB B TEXHUKE HEMUILEBOM ChIPbEM.
Tema 3.15 Copepxanue yueOHOro MaTepuana
O606menne | CpaBHUTENbHAS XapaKTEPUCTHKA MHOTO(YHKIIMOHATBHBIX COSIMHEHHMA YcTHbIN
3HAHUU 1O I'enernueckas cBsA3b MEXAY KJacCaMHM OpPraHUYECKUX COETMHEHUM. orpoc
OpraHMYecKd | 3aBUCHMOCTb XUMUYECKHX CBOICTB OT CTPOCHUS MOJICKYJIbI.
M
KHCIIOPOJIOCO
JepKaIuM
COEIUHEHUS
M
Teopernueckoe oOyueHue
CamocrosiTenbHas paboTa 00yJaronuxcs: [TucemeHHBI
BBITNIOJIHEHUE YIIPAKHEHUH U pEIICHUE 3a7a4 11 onpoc
Tema 3.16 Coneprxanue yueOHOro MaTepuasa
YrieBonsl. [TonsiTue 06 yriieBonax, kinaccudukarus, oomas GopMysa U HaX0XKIACHUE B IPUPOJIE. [TuceMeHHBI
Momnocaxapu | MoHocaxapuasl 1 ompoc
TIBL. I'mroko3a: cTpoeHre MoJIEeKyJIbl, CBOMCTBA, OMOJIOTMYECKOe 3HAaU€HUE U HAXOXKJIEHUE B IPUPOJIE. TectupoBan
Hucaxapunel | Pubo3a u ne3okcupubosa ue

Jlrcaxapuipl: caxapo3a, CTPOCHHE MOJIEKYJIbl, CBOMCTBA, HAX0K/IEHUE B IPUPO/IE.

TCOpCTI/I‘-ICCKOC O6y‘-ICHI/IC
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[IpakTrueckue 3aHATHS 2
Peakuus «CepeOpsiHOro 3epKajay IoKo3bl. B3anmozeicTBre II0K03bl ¢ THIPOKCHIOM MEIU MpU
pa3IMYHBIX TEMIEPATYpaX.

JleiicTBre aMMUAYHOTO PacTBOpa OKCHAA cepedpa Ha caxaposy.

CamocTosiTenpHast paboTa 00ydJaronuxcs 3 YcTHBIN
N3y4yeHrie OCHOBHOH U IOTIOTHUTEIBHOU IUTEPaTyphl 0 TME «MoHOocaxapusl. Jlucaxapuasinu orpoc
Pewenne 3anau
CooOmienue o teme: «CTpoeHUE IITI0KO3bl: HCTOPUS Pa3BUTHUS IIPE/ICTABICHHUI U COBPEMEHHBIE [TpoBepka
BO33PCHUSD» pelIeHus
3a/1a4y
3amura
COOOIIEHU I
Tema 3.17 Copepxanue yueOHOro MaTepuana
[Tonucaxapu | CTpoeHre MOJEKYJ Kpaxmala U LeJUTF0JI03bI 3 2 YcTHbil
JBI. CBolicTBa OTJENIbHBIX MIPE/ICTaBUTENIEH MOJMCaXapUI0B onpoc
Kpaxman. Haxoxnenue B mpupoje

HCJ’IJ’IIOJ'IOS& CTpOeHI/Ie BOCCTAaHABJIMBAIOIINX U HEBOCCTAHABJIMBAIOIIINX CaXapoB.
ITousiTue 00 HCKYCCTBCHHBIX BOJIOKHAX.

Teopetnueckoe obydueHue 2

CamocTosTenpHas paboTa o0ydaronmxcs 1 YcrHbii

N3yueHne 0CHOBHOM M TOTIOJHUTEIBHOM JINTEPATYPHI. ompoc

Coobmenue no teme: « [Tonucaxapusl. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX. AIIETaTHBIN 1K,

BHUCKO3a» [TpoBepka

Pemienue 3a1a4 u yrpakHeHUH 1O TEME: «yTIIECBOIbD». peleHus

3a1a4y
3amura
coo01IeHn i
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Tema 3.18 Copepxanne yueOHOr0o MaTepuana

AMUHBI. AMUHBI, KJTacCU(DHUKAIINS, U30MEPHS. YcrHbliit

AmuHOkHUCIO | XMMUYECKHUE CBOMCTBA aMUHOB oIpoc

Tbl. benku [Ipumenenue u nonyuenue aMmuHoB, padora H.H. 3unnna
AwmuHokHcH0ThL. CoCTaB, CTpoeHHE, OMOIOTHYECKOE 3HAYCHHE
benxku, cBoiicTBa O€IKOB.
benku kak KOMIOHEHT MHUIIH.
[Tpo6aembl 0eNKOBOTO rojI0JaHMsl, IYTH €€ PEeLICHUs
Teopernueckoe o0yueHue
[IpakTrueckue 3aHATUS YcrHblii
Jenatypauus 6enka. L{BeTHble peakiiuu OenKkoB oIpoc
CamocrodrenbHas paboTa 00y4aroIuXCs: Vel
W3ydenne OCHOBHOMW U JIOTIOJIHUTEILHOMN JINTEpaTyphl IO TeMe: « CHHTETHYECKHE BOJIOKHA, OCIIKNY. ompoc
Co3nanue mpeseHtanuu. «benku. YpoBHU CTpYKTypHOW OpraHu3aliiu Oenka IIpoBepka
[ToaroroBka coobmieHuit o reme: «HexBaTka MpoaoBOJIbCTBUS Kak Tiio0anbHast mpoliema Ipe3eHTaln
YEJI0BEYECTBA U UX PEILICHUEY. u
CooO1ieHre Ha OJTHY U3 TeM TeM: « AHUIIMHOBbBIE KPACUTEIHN: UCTOPHUSL, TPOU3BOJCTBO, NEPCIIEKTUBAY, 3amura
«AMUHOKHCIIOTBI — «KKUPIUYUKI» OEIKOBBIX MOJEKYI», <«OKu3HB - 3T0 cocol CcyIiecTBOBaHUS cooOLIeHnit
OEJIKOBBIX Tell...» , «buonornueckue GyHkun 0enaKkoBy, « berkoBas 0ocCHOBa UMMYHHTETA. »

Tema 3.19 Coneprxanue yueOHOro MaTepuasa

Asor Hyxnennossie kucnorsl JIHK, PHK, cTrpoenue cBoiictBa YcrHbII

oconepxamu | buocunres 6enka 0IIpoc

e I'eHHas nHXeHepus U TeHHask TeXHOJIOTUS

rereporukin | TpancrenHas ¢popma pacTeHHH U 5KHBOTHBIX

YecKue

COEIUHEHMUS.

HyxnenHoBbl

€ KUCJIOTBI

®opma A
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Teopetnueckoe 00ydeHue

CamocrosTenpHas paboTa 00yJaronuxcst YcrHbliit
W3ydenne OCHOBHOM U JIOTIOJIHUTENBHOM InTepaTyphl. Tema: «buocuntes Oenka. I'eHHast HHKEHEpHUs. ompoc
Bbuorexuonorusay. 3amura
W3roroBneHue IeKTPOHHBIX Mpe3eHTanuii. HykinenHoBslie KucioTsl. TpancreHHbie GopMbl pacTeHUN [Ipe3eHTalHN
U )KMBOTHBIX. u
Tema 3.20 Copepxanue yueOHOro MaTepuana
buonorunueck | ®epmeHThI VYerubii
U aKTUBHble | Butamunsl ompoc
coequHeHus | 'opMoHsl
JlexapcTBa
Teopernueckoe o0yueHue
CamocrosrenbHas paboTa 00y4aroIuXcs: VeIl
OTBeThI Ha BOMPOCHI JIsi CAMOKOHTPOJIS ompoc
CO3/IaHHE MYJIbTUMEANMHBIX MTPE3EHTAlMM 110 TeMe: «ButamuHsbl. 'opMOHBD» 3amura
Ipe3eHTaln
u
Tema 3.21 Conepxanue yueOHOro MaTepuasa
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CBsi3b 3aBUCHUMOCTh MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMH OPraHUYECKUX BEIIECTB. YcrHbliit

CTpoeHMs cO | ['eHeTndeckast CBsI3b MEXy OCHOBHBIMHU KJIACCAMHM OPraHUYECKUX COCIUHEHUN oIpoc

CBOMCTBaMH

OpPraHUYECKU

X

COETUHEHUH.

I'eneTnuecka

s CBA3b

MEXy

KJIaccaMH

OpraHUYEeCKU

X BEILLIECTB
Teopernueckoe o0yueHue
CamocrodrenbHas paboTa 00y4aronuxcs: Vel
BrinonHenune ynpaxxHeHUN U peleHne 3a1a4y ompoc
IToaroroBka K 9K3aMeHY

Tewma 3.22 Conepxanue yueOHOro MaTepuasa
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O06006111eH1E
3HaHWUH 110
XUMUUA

Teopus crpoenus oprannueckux coequnennii A.M. bytieposa
IIpenenbHble YIreBogOPOABL. AJIKAaHBI

OTUJIEHOBBIE YIIIEBOJOPOIbI

JIMEHOBBIE yIIIEBOLOPOBI

Apomatnyeckue yriieBoAaopoibl

Anbaeruipl 1 KETOHBI

KapOoHOBBIE KUCIIOTHI, CI0KHBIE (UPHI, KUPBI, MbLIA

YrieBoabl

AmuHbI. AMUHOKUCIOTHI benku. A3oTcoaepxkaniue reTepolukKiInieckue coeqnuenus. HykiennoBbie
KHCIIOTBI

buonoruuecku akTUBHBIE COSUHEHUS

Xumus Hayka o BeniectBax. CTpoeHue aroma

[Iepnonnueckuit 3akoH u nepuoanyeckas cucrema /.M. Menneneena
CrpoeHue BemiecTsa

JucniepcHbIE CHCTEMBI

XUMUYECKUE peaKkLiun

PactBops1

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DJIEKTPOIIN3
OcHOBHBIE KJ1acChl HEOPraHUYECKUX U OPraHUUYECKUX COEAMHEHUN
XuMus JIEMEHTOB

YcTHBIN
ompoc

TeOpeTI/I‘leCKOC 06y‘-IeHI/IC
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Hepeqeﬂb BOIIPOCOB K 3K3aMEHY

CocraB atromHbIX siaep. M3otonsl. [ToHsITHE XMMHUECKOTO 3JIEMEHTA.

MexaHn3M peakuMM 3aMEIEeHUs Ha IpUMEpEe IpeleNbHbIX YINIEBOAOPOJOB. IIpakTnyeckoe 3HaueHHE

IIpeIEeIbHBIX YIJIEBOAOPOJIOB U UX rajoreHO3aMelEHHBIX.

ONEeKTpOIUTHYECKAs AUCcOoLMantsl. MeXaHu3M pacTBOPEHHUs B BOJE BELIECTB C MOHHOM U NOJISIPHOM KOBaJI€HTHOU

cBsA3b10. CTENEHb TUCCOLMALINY, CUJIBHBIE U CIIa0bIe AIEKTPOJINUTHI.

}.  DTWIEHITHMKOAb M TJHUIEPUH Kak IPeJCTaBUTEIM MHOIOATOMHBIX CHHUPTOB. MX XuMHYeckue CBOICTBa,

MIPaKTUYECKOE UCIIOIb30BaHUE.

DJIEKTPOJIMTUYECKAS IUCCOIMALINS KUCIIOT, CoJie, menoyeid. CBoMCTBa MOHOB.

®enon, crpoeHue, (U3MYECKHEe W XMMHUYECKHE CBOWCTBA, B3aMMHOE BIHMSHHE aTOMOB B Mouiekyie. CrocoOb

OXpaHbl OKPY’KAIOLIEH Cpeibl OT MPOMBIIUIEHHBIX OTX0JI0B, CoJepkKaluX (HeHo.

[Ipenmer n3ydenns xumuu. OCHOBHbIE IOHATUS XUMHUH

MexaHn3M peakuuu INPUCOCOUHEHMS Ha IPUMEpPE HENPENCNbHBIX YIVIEBOAOPOLOB psaa »TwieHa. [IpaBuio

MapkoBHukoBa. [lomyueHune HempenenbHBIX YIVIEBOJOPOJIOB peakuued naeruapupoBaHusd. lIpumenenue

STHJIEHOBBIX YIJIEBOJAOPOJIOB B OPTraHNYECKOM CHUHTE3E.

). Peakuuu noHHoro oOMeHa B BOJIHBIX PacTBOPAX, YCIOBUS UX HEOOPAaTUMOCTH.

0. Anpaerusibl, TOMOJOTHYEKHH psAl, CTpoeHue, (YHKUHMOHAJIbHAsg Tpynn. XHMHUYECKHE CBOWCTBA allbJETHIOB.

[Tonyuenune, npuMeHEHNE MyPaBbUHOTO U YKCYCHOT'O aJIbJIETUJIOB.

1. OOpatuMble M HeoOpaTHMble XHMHYECKHE peakUuu. XUMHUYecKoe paBHOBecHe. CMeIleHHe XHUMHYECKOTro
paBHoBecus. [Ipnanun Jle-Ilarense.

2. KeToHBl, X cTpoeHue, GyHKIMOHATIbHASA rpynna. Peakuus okucieHus: keToHoB. [loigydeHne KeTOHOB OKHUCIEHUEM
BTOPUYHBIX CIIUPTOB. ALIETOH — BAXKHEUIINI NPEACTaBUTEIb KETOHOB, €r0 MPAKTUUECKOE UCII0Ib30BAHUE.

13. OCHOBHBIE 3aKOHBI XMMMHU: 3aKOH COXPAHEHHsS] MAacChl BEILECTB, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo,
3aKOH SKBUBAJIEHTOB

4. XyMHYecKHe CBONCTBAa MNpeAeibHBIX OJHOATOMHBIX CINUPTOB. CMelieHHe 53JIEKTPOHHOH IUIOTHOCTU CBSI3U B
TUJIPOKCOTPYIIE MO/ BIAMSHUEM 3aMECTUTENIeN B YTIIEBOJIOPOAHOM paaukaie. ['yourensHoe AelicTBUE CIUPTOB Ha
OpPraHM3M Y€JIOBEKa.
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g

~

I'oMonornyueckuii psii MpeneabHBIX OJHOOCHOBHBIX KHCIIOT. DJIEKTPOHHOE CTPOCHHE KAapOOKCHIILHOW TPYIIIIHL
B3anMHOe BiIMsSHHE aTOMOB B MOJIEKyJIaX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA Ha MPHUMEPE YKCYCHOM
KHCJOTHI.

['maponus coneil.

. Baxneilline npeactaBUTENM NPEIENbHBIX U HENPENENbHbIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH MYypaBbUHOMN

KHUCJIOThI. AKPUIIOBAs U OJIEMHOBAsI KUCIIOTHI.
OcCHOBHBIE TIOJIOKEHUSI TEOPHUH XHUMHYECKOTo cTtpoeHuss A.M. ByriepoBa. Xumudeckoe CTpOEHHE KakK MOPSIOK
COEJIMHEHMS U B3aUMHOTO BJIIMSIHUSL aTOMOB B MoJIeKyJiaX. OCHOBHbIE HAIlPaBJICHUS Pa3BUTHS JAHHON TEOPUH.
XUMHYECKHUE CBOMCTBA KHUCJIOT B CBETE MPEACTABICHUM OO0 HIEKTPOJUTUYECKOW  JTUCCOIMAIIMU BEHIECTB U
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.
MexaHu3M peakuuu IPUCOCIUHEHUS HA MPUMEPE HEMPEACNIbHBIX YIVIEBOAOPOAOB psiaa sTwieHa. lIpaBuiio
MapkoBHukoBa. [loyueHne HenpeaenbHbIX yII€BOAOPOI0B PEAKIMEN N1eruApUpPOBaHUS.
Peaknnu noHHOT0 0OMEHA B BOJHBIX PAacTBOPAX, YCIOBHS HX HEOOPATUMOCTH.
XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. CMEIIEHHE 3JIEKTPOHHOW IUIOTHOCTH CBSI3U B
THAPOKCOTPYIITE TOJT BIUSHUEM 3aMECTUTEIIEH B YIJIEBOJIOPOJHOM paaukaie. [ 'yOuTenbHoe IeMCTBUE CIUPTOB Ha
OpraHu3M YeJIOBEKa.
Knaccudukanms opraHuueckux coeuHEeHNH.
OO6pazoBaHue MPOCTHIX U KPATHBIX (IBOMHBIX M TPOWHBIX) YTIEPOA-YTIIEPOIHBIX CBSA3EH HA OCHOBE MPECTaBICHUN
0 TUOPHUAM3AIUY IIEKTPOHHBIX 00JIAKOB.
XUMHUYECKHE CBOWCTBA OCHOBAHUI B CBETE MPEACTABICHUHN 00 dNIEKTPOTUTHUECKON AUCCOIIUAIIIH BEIIECTB.
H30oMepus opraHnyecKux COeIMHEHU, €€ BUIBI.

XUMHUYECKHE CBOWCTBA COJIEH B CBETE MPEICTABICHHM 00 SJIEKTPOIUTUYECKON TUCCOLIMAIINY BEIIECTB B
OKHCIIUTEIBHO - BOCCTAHOBUTEJIBHBIX MPOLIECCAX.

Krnaccudukanus opraHHueCKUX COSAMHEHUN.

. F'omonornyeckuil psig mpeneinbHbIX OJHOATOMHBIX CIHPTOB. DJIEKTPOHHOE CTPOCHUE (YHKIIMOHATIBHOW TIpYMIIbI,

noJisipHoCTh cBsizu O-H.

.I/I30Mep1/151 NpeaACIbHBIX OAHOATOMHBIX CITMPTOB. BOJIOpO)IHaH CBA3b MCXKAY MOJICKYyJIaMH, €€ BJIIHWAHHUC Ha

(I)I/I3I/I‘-ICCKI/IC CBOMCTBaA CIIUPTOB.

. XMMHYECKHE CBOWCTBA KHCIOT B CBETE€ NPEICTaBICHUNU OO0 DJIEKTPOJUTUYECKOW JUCCOIMAIUM BEHIECTB U

OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIX ITPOIIECCAX

. METAJJTOB A-TIOArpyNnbl 3 TPyMHIbl, CTPOEHUE WX aTOMOB. AJIOMUHHI, NPUPOIAHBIE COCTUHEHUS ATIOMUHUS, €0

XUMHYECKHE CBOMCTBA. HpI/IMCHCHI/IC AJIIOMHUHHA U €T0 CIIJIaBOB B COBpCMeHHOﬁ TCXHUKCE.

. KaTajau3aTopa.
. Kuppl, UX CTpoeHHE, XUMHYECKHE CBOWMCTBA, NPAKTUUYECKOE ucronb3oBanue. IIpoaykTel TeXHUYECKOU

nepepaboTKU KHUPOB, MOHATUE O CUHTETUYECKUX MOIOIINX CPEJICTBAX.
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2. O0mas xapakTepuCcTUKa MeTaioB B-moarpynmsl 1 rpynmbl, CTpO€HHWE WX aTOMOB. AJOMUHHMA, NPUPOIHBIC
COEIMHEHUS AJIIOMHUHHUS, €r0 XUMHUYECKHE CBOMCTBA. [[pMeHeHne 30/10Ta U €ro CIUIaBOB B COBPEMEHHOM TEXHUKE.

3. CKOpOCTh XUMHYECKOM PEaKIiy, 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPUPOIbl PEarupyIoIUX BEIIeCTB, TUIOMAAN
IIOBEPXHOCTU CONPUKOCHOBEHUs pPEareHTOB, KOHIEHTpalMd, Temmeparypsl, AeicTBus OOmas XxapakTepuCTHKa
HEMeTaIOB A-noArpynmnsl V Tpymnbl, CTPOCHUE UX aTOMOB, BAJIEHTHBIE BO3MOKHOCTH aTOMOB a30Ta U (ocdopa;
XapaKTEepHbIE COCIUHEHUS.

4. Knaccuukanus XaMHUYECKUX PEaKIUi B HEOPTaHUIECKOH XHMHH.

5. I'mroko3a — BaKHEHIIMI MpencTaBUTENb MOHOCAXapUAOB, CTpOCHHME, (U3MUecKue M XHMHUYECKHUE CBOMCTBA,
IPUMEHEHUE.

OO1w1as xapakTepucTHKa

6. O0mmas xapakTepuCTUKa METAUIOB A-TIOATPYIIBI 3 TPYNIBI, CTPOCHHUE HX aTOMOB. AJIOMHHHNA, MPHPOTHBIC
COCIMHEHUS AJIOMMHMS, €ro XMMHMUYECKHE CBOMCTBA. [IpuMeHEHME aqlOMUHUSA U €r0 CILUIABOB B COBPEMEHHOU
TEXHHKE.

7.O0mas xapakTepucTUKa MeTalioB B-moarpynnsl 1 rpynmbl, CTpo€HHE UX aTOMOB. AJIOMUHHM, NPUPOJIHBIE
COEIMHEHUS aJIIOMMHHUS, €ro XUMHUYecKue cBoicTBa. [IpuMeHeHne 30510Ta 1 €ro CIuIaBOB B COBPEMEHHOM TEXHUKE.

Bcero:

162
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3. YCJIOBUA PEAIM3ALIUU TPOT'PAMMBI JTUCHUIIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecnedyeHUu 1o
[Tomemenue - 8. (432005, . YbsiHOBCK, yi1. AOykoBa, 1. 31)

Jlaboparopust XUMHH JUIsl MIPOBEJEHUSI MPAaKTUYECKUX, JabopaTopHbix 3aHsaTuil. [lomemienue
YKOMIUICKTOBAHO YYEHHYECKOH IOCKOW M KOMIUIEKTOM MeOenu (mocamodynbix mect - 30).
KoMmmiekT mnepeHOCHOro MyJlIbTUMEIUHHOTO O000pYyIOBaHUS: HOYTOYK, MYJIbTUMEIUIHBIN
IPOEKTOP, FKpaH, aKycThuueckue koiaoHku. Wi-Fi ¢ mocrynom k cetn Uutepuer, SUOC,3BC.
O6opynoBaHue: CTOJI ¢ KPaHOM JJisi JJE€MOHCTPALIMH ONBITOB, IIKad A XMMHUYECKOU MOCY/IbI,
mKad BBITSDKHOM, KOMITJIEKT IJIaKaTOB.

[Tomemenue - 8a. (432005, r. YaesHoBCK, yi. Admykosa, n. 31)[lomemenne mist XpaHeHUS U
npopHIAKTHIECKOTO 00cay ) uBaHus oOopynoBanus. CTon-Moiika ¢ KpaHOM, MIKad s
XUMHUYECKON MOCYbl, KOMIUIEKT TUIAaKaTOB, IPUOOPHI JIsl JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA,
1ocy1a, MPUHAUICKHOCTH JUIS TPOBEACHUS IEMOHCTPAUil U 1a00paTOpHBIX paboT, JOCKa IS
CYUIKH XUMHYECKOH MOCYIbI, KOMIUIEKT CPEICTB HHIUBUIYAIbHON 3aIIUTHI.

[Tomemenue -11a. Otaen oOcimyxuBaHUS MeIUIIMHCKOTO KOJIJIeIKa HayYHOH OMOIHMOTEKH C
30HOM /IS CAaMOCTOSITETbHOM padoThl.(432005, r. YibsHOBCK, yi1. AGmykoBa, 1. 31)

[TomerieHue yKOMIIEKTOBAHO YUEHUYECKON JTIOCKOM M KOMILJIEKTOM Mebenu (II0caJouyHbIX MECT
- 16). Komnbrotepnas texuuka u Wi-Fi ¢ gocrynom k cetn «MaTepuer», DMOC, 3BC.

3.2. Yuebno-memoouuecxoe u ungpopmayuonnoe obecneueniue

[TepeveHb peKOMEHIyEeMbIX YICOHBIX U3JIAHHIA:

OcHoBHas:

1. Xumus: yueObHUK [uig cpegHero mnpodeccuoHanbHoro obpaszoBanus/ FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBai ; mox obmeli pemakmueit I'. H. daneeBa. — 2-¢
u3a., mnepepad. u  gon.— MockBa: M3parensctBo  FOpaiit, 2021.— 43lc.—
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt : 31MeKTpOHHBIHA //
Oo6pasoBatenpHas mwiardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/470929.

2. Xumust s npoheccuil i CrieuaTbHOCTEH €CTeCTBEHHO-HAYIHOTO MPOGUITS | YICOHUK JUIS
yupexaeHuit cpea. npod. oopazosanus / O. C. I'abpuensn [u ap.] ; mox pexn. O. C. I'abpuensna.
- 5-e u31., crep. - Mocksa : Akanemus, 2019. - 400 c.

2. babkoB, A. B. O6mas 1 Heopranundeckas xumus : yueOHuk / babkos A. B. , bapa6anosa T. U.
, ITorikos B. A. - Mocksa : I90TAP-Meaua, 2020. - 384 c. - ISBN 978-5-9704-5391-9. - Tekcrt

: omektponusld //  DOBC  "Koncymprant  crtymeHta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970453919.html.
/ononnumenvnan:

1. Xumus nmst mpodeccuii v crenuaibHOCTEeH €CTECTBEHHO-HAYYHOTO PO : yUeOHUK ISt
yupexeHuit cpen. npod. oopazosanus / O. C. I'abpuensH [u ap.] ; mox pen. O. C. N'abpuensHa.
- 5-e m31., crep. - Mocksa : Akanemust, 2019. - 400 c.
2. Cracp, H. @. OOmas u Heopranuyeckas xumusi. CIpaBOYHHK : ydeOHOe mocoOue ais
cpennero mpodeccuonanbHoro oobpaszoBanmsi/ H. ®. Crace. — 4-¢ wu3a.— Mocksa:
UznarensctBo IOpaiit, 2021. — 92 ¢c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-09179-3. — Tekct : anekTpoHHEIH / OOpa3oBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470928.

e [Ilepuoouueckue uzoanus:
1. Universum: Xumus u buonorust [Dnexkrponnsiii pecypc] / OOO MexayHapoaHbIA EHTP
Haykd U oOpazoBaHus. — Mocksa, 2019-2021. - OtkpsiTeiii foctyn ELIBRARY. - ISSN 2311-
5459. - https://elibrary.ru/contents.asp?id=36852571.
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2. Ycrexu B XMMUU U XUMUYECKON TEXHOJIOTHH [DIeKTpOHHBIH pecypc] / Poccuiickuii XMMHUKO-
texHoyiorndyeckuii yuuepcurer uM. J[.M. MenaeneeBa. - MockBa, 2020-2021. - OTKpBITHIiA
noctynn ELIBRARY. - ISSN 1506-2017. - https://elibrary.ru/contents.asp?id=38098357.

3. Bectnuk Mockosckoro ['ocynapctBennoro Texaudeckoro Yuusepcurera m. H.D. baymana.
Cepuss EcrectBennbie Hayku [Onektponubiii pecypc] / MOCKOBCKHIA TOCYIapCTBEHHBIH
TexHu4deckuid yHuBepcuteT uMm. H.D. Baymana (Ham. wuccnen.yH-T). - Mocksa, 2020-2021. -
OTKpBITHII JOCTYTI ELIBRARY. - ISSN 1812-3368. -
https://elibrary.ru/contents.asp?id=37052083.

YyeOHo-MeTOAUYEeCKNE U3TAHNS:

Jlamuna E. H. Meronuyeckue yka3aHus 10 OPTaHU3AIMH U BBITOJHEHUIO TPAKTUYECKUX paboOT
0 TUCIMIUIMHE « XUMus» Jutsl ciermanbHocTei: 34.02.01 «Cectpunckoe aemno» (3 roga 10
mecsieB), 31.02.02 «Axymepckoe nenoy» (3 rona 10 mecsine) / E. H. Jlanuna; Yal'V, Men.
kosutek uM. A. JI. [lonenosa. - YiubsiHoBck : Yal'Y, 2019. - 3arn. ¢ skpana;
Heony6nukoBaHHBIH pecypc. - DaekTpoH. TekcToBble naH. (1 ¢aiin : 790 Kb). - Tekcer :
anextpouHbii. http:/lib.ulsu.ru/ProtectedView/Book/ViewBook/6550

Jlamuna, E. H. MeToauueckue ykazaHus 0 OpraHU3aIMK U BHIIOJTHEHUIO JTA00PATOPHBIX padoT
M0 XUMUM - crenuanbHocTh: 31.02.02 Akymepckoe aeno / E. H. Jlanuna ; Y'Y, Mea. konnemxk
uM. A. JI. [Tonenosa. - DnekTpoH. TekcToBble naH. (1 daitn : 746 Kb). - Yabsnosck : Yal'V,
2019. - 3armn. ¢ skpana. - HeonyOiukoBaHHBIN pecypc. - TEKCT : 3eKTPOHHBIH. — Pexxum
noctyna: http://lib.ulsu.ru/MegaPro/Download/MObject/2260

Jlanuna, E. H. Metoanueckue yka3zaHus 10 OpraHU3alii CaMOCTOATEIbHONU pabOThI CTYJIEHTOB
M0 XUMUM - crenuanbHocTh: 34.02.01 Cectpunckoe neno (3 roga 10 mecsues); 31.02.02
Axymepckoe aeno (3 rona 10 mecsiues) / E. H. Jlanuna ; Y'Y, Mea. komnemk um. A. JL.
[TonenoBa. - DnekTpoH. TekctoBbie AaH. (1 daiin : 896 KBb). - Vnesanosck : Ynl'V, 2019. - 3arn. c
sKpaHa. - HeonmyOnnkoBaHHBIN pecypc. - TeKCT : a1eKTpoHHbIN. — Pexum nocryna:
http://lib.ulsu.ru/MegaPro/Download/MObject/2259

CornacoBaHo:
7
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8) IIpogheccuonanvhuie 6a3vt 0annvix, UuHGOpMayuoHHO-cnpasounvle cucmemut 2021

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooks : snekTpoHHO-0MOMMOTEYHAs cUCTeMa : calT / rpynmna Kkomnanuil Al I1u
Ap Menaua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum moctyma: st
3aperucTpup. nojib3opareneil. - TeKeT : 3JIeKTPOHHBIMH.

1.2. TOPAUT : snexrponHO-6MGmHOTEUHAss cucTema : cailt / OOO DieKTpoHHOE
u3natenbctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexxum noctyma: ans
3apEerucTpUp. Mojab30BaTenei. - TEKCT : IEKTPOHHBI.

1.3. KoHCynpTaHT CTyJeHTa : 3JIEKTpPOHHO-OmOmmoreuHas cuctema : cait / OOO
[Monurexpecypc. — Mockra, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexum noctyna: 1is 3aperucTpup. nojab3onareneid. — TeKCT : 3IeKTPOHHBIH.

1.4. KoHCcynpTaHT Bpaua : 2JIEKTPOHHO-OMONIHMoTeuHas cucrema : cailt / OOO Beicmias
MIKOJa OpraHu3allid W YHOPaBJICHUS 3]paBOOXpaHEeHHEeM-KOMITJIEKCHBIH — MeIUIMHCKUNA
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koHcanTuHr. — Mockga, [2021]. — URL: https://www.rosmedlib.ru. — Pexum moctyna: mis
3aperucTpup. nojp3oBarenei. — TEKCT : 3JIeKTPOHHBIM.

1.5. Bonpmias MmeauiMHCKast OMOIMOTEKA | JJCKTPOHHO-OMOIMOTEYHAs CUCTEMA © CAlT /
0OOO bykam. — Tomck, [2021]. — URL.: https://www.books-up.ru/ru/library/ . — Pexum mocryma:
JUISL 3aPETUCTPUP. MMOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.6. Jlanb : snexktpoHHO-OMONMMoTeuHas cucrema : cailt / OOO 3BbC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum pocTyma: i 3apeructpup.
nosb3oBaTesen. — TeKCT : 3IeKTPOHHBIM.

1.7. Znanium.com : 3yeKTpOoHHO-OMOIHoTeyHas cucrema : cadt / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexwum gocrtyma : Uis 3aperucTpUp.
IIOJIB30BaTENEH. - TEKCT : AJEKTPOHHBIN.

1.8. Clinical Collection : koyuleKIus A7 MEIUIUHCKAX YHUBEPCUTETOB, KIMHUK,
MEIUITMHCKUX OnOIMOTEK // EBSCOhost : [mopTaut]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexkum jgocTymna : Ui aBTOPH3. TMosb3oBarenieil. — TekcT :
AIEKTPOHHBIN.

1.9. Pycckuii s3bIK Kak WHOCTpPAHHBIA : 3JIEKTPOHHO-00pa30BaTeIbHBIA pecypc AJs
MHOCTpaHHBIX cTyAeHTOB : calT / OO0 Komnanus «Ai [Iu Ap Meaua». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum nocTyma: aiasi 3apervcTpup. mosib3oBareneit. — TekcT :
AJIEKTPOHHBIN.

2. KoncyabTanTlliioc [DnexkTpoHHBIN pecypc]: cnpaBoyHas mnpaBoBas cucrema. /OO0
«Kouncynbrant [Tntocy - Dnexktpon. naH. - Mocksa : Koncynsrantlntoc, [2021].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. ba3a maHHBIX MEPHOAMYECKUX M3JAHHUU : AMeKTpoHHBIE KypHaitsl / OO0 UBUC. -
Mockga, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mgoctyma : st
aBTOPU3. NIOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snextpoHHas OubOnuoreka : cailt / OOO Hayunas
DnexTponnas bubmmorexa. — Mockga, [2021]. — URL: http://elibrary.ru. — Pesxum noctymna : ais
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : snextponnast 6udauoreka / ]| I'pedbennrkoB. — Mocksa, [2021]. —
URL:  https://id2.action-media.ru/Personal/Products. — Pexum moctyma : Aisi aBTOPHS.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

4. HauuoHajabHasi JJeKTPOHHAss OuOJMOTeKAa : DIEKTPOHHAas OMOIMOTEKa
denepanbHasi rocyaapcTBeHHas WHGOPMAIMOHHAS CUCTeMa : caliT / MUHHCTEPCTBO KYJIBTYPHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexum moctyma : ams moiab3oBaTene
Hay4yHOU OmMOMmoTexu. — TeKCT : AIeKTPOHHBIN.

5. SMART Imagebase //EBSCOhost : [moprain]. — URL: https:
/lebsco.smartimagebase.com/?TOKEN=EBSCO-
2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum octyma : Jiis aBTOPH3.
noJyib3oBareseil. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®enepanbubie ”HGOPMAIMOHHO-00pa30BaTe/IbHbIE OPTAJIbI:

6.1. EauHOe OKHO JIoCTylla K 00pa3oBareldbHBIM pecypcam : (emepaibHbBIN mopTan /
yupeaurens ®I'AOY AIIO HPI'OIl m UT. — URL: http://window.edu.ru/ . — Tekcr :
3JIEKTPOHHBIMN.

6.2. Poccuiickoe oOpa3zoBanue : ¢eaepanbHblii mopran / yuapeaurenr GIAOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 371eKTPOHHBIIA.

7. O6pa3oBaresibHbIe pecypebl Yal'y:
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7.1. Dnekrponnas Oubnuoreka Ynl'Y : momyns ABUC Mera-ITIPO / OOO «/lara
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexwum goctyma : i mojb3oBareiei
Hay4YHOH OnOmmoTeku. — TeKCT : 3JeKTPOHHBIA.

CortacoBaHo:

3am navaneauka YUTuT / Knoukosa A.A. /
Jonmrocts cotpyamnka YUTuT ®HO
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3.3. Cneyuanvuvle ycrnosus o ooyuarowuxcs ¢ OB3
B ciiyuae HeoOXxoauMocCTH, 0O0yYarOUIMMCS M3 YUCIA JIHUI C OTPAHWYCHHBIMHA BO3MOXHOCTSIMH
3JI0POBBS (TI0 3asBJICHUIO 00YYAIONIET0Cs) MOTYT MPEAIaraTbCs OJHU U3 CIEAYIONINX BAPUAHTOB
BOCTIPHSTHS HHPOPMALIUH C YUYETOM HX HHIUBUIYAITbHBIX ICUXOPH3NIECKUX OCOOCHHOCTEH:

— JUISL JIAL C HAPYUICHUSMU 3pPEHUS: B ICYATHON (pOpME yBETMUYECHHBIM MIPUPTOM; B hopme
AJIGKTPOHHOTO JTIOKYMEHTa; B ¢opme ayauodaiina (mepeBoj y4eOHBIX MaTepUaioB B
aymuodopmart); B medaTtHoW ¢opme Ha s3bike bpaiins; wMHIUBUAyalbHBIE KOHCYJIBTALUU C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYIbHBIC 3aJ]aHUSI U KOHCYJIbTAIINH.

— JAus JUI ¢ HAapyUICHWSIMH CilyXa: B TedaTHOH Qopme; B Qopme 3IeKTPOHHOTO
JIOKYMEHTA; BUICOMATEPHAIIbI C CYOTUTPaMU; MHIUBUIyaJIbHBIC KOHCYJIbTAIIUH C ITPUBIICYCHUEM
CYpJIOTIEpEBOIUMKA; WHANBUyaTbHbIC 3aJaHUS U KOHCYJIHTAIUH.

— NS JUI] ¢ HApyMIEHWsSMH OIOPHO-ABHTaTENIBHOIO ammapara: B Ie4aTHo (opme; B
dopMe DIIIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiina; WHIUBUAyaATbHBIC 3alaHHUs U
KOHCYJIbTAINH.

B ciyuae HeoOXOAMMOCTH WCIIOJNIB30BaHUS B  y4eOHOM Impolecce YacTHYHO/
UCKJTFOUNTENFHO JMCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJOTHA, opranu3amus padotsr I1TIC ¢
oOyuatomumucs ¢ OB3 u uHBanmuAaMu MpesycMaTpUBaeTcs B 3JIEKTPOHHON MH(POPMALMOHHO-
00pa3oBaTeNbHON CPe/Ie C YUETOM UX HHAUBUIYATbHBIX MCUXO(QU3UIECKUX 0COOCHHOCTEH

4 CAMOCTOSTEJBHAS PABOTA OBYUYAIOIIIUXCSA
Popma o0yueHHst OuHast

Ha3panmue pasnenoB u | Bua camocrositesibHoil padorel | O6bem | @opma
TeM B 4acax | KOHTPOJs
Paznea Il — O60mas u N3yuenne oCHOBHOM U 2 YcTHBIIT
HEOpPraHUYEeCKasi XMMHsI | JOTIOJIHUTEIbHON JIUTEPATYPBHI. orIpoc.
Tema 2. Tema: «M30T0onbl. PU3HYECKHUI [TpoBepka
Ilepponnueckuil 3aKOH U | CMBICT IIOPSKOBOIO HOMEpA. peuieHus
nepuoanueckas cucrema | Homepa rpynisl 1 nepuopa. 3a1a4
XUMHUUYECKHX DJIEMEHTOB | 3HAUYE€HUE NEPUOAUUYECKOTO
J.N. Menneneena 3aKOHA U MEPHOIUYECKOI

cucteMsl .M. MeHnaeneeBay.

BrInonHenue ynpaxHeHui ¢

HCIIoJb30BanueM Taomuiy J1.1.

MenneneeBa
Tema 2.2. Xumnueckasa | M3ydeHune oCHOBHOM U 2 YcrHbII
CBSI3b JIOTIOJTHUTEIbHOM JINTEpaTyphl MO orpoc.

TteMe: «Meramndeckas ITpoBepka

XUMHYECKAsI CBSI3b, BOJOPOAHAS peneHus

®opma A
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OKHCJICHUA U OIIPCACIICHUC
Ppa3jInYHbIX BUAOB XUMHYISCKOMN
CBA3HU

o o ®dopma
VAbsIHOBCKUIt TOCYy1apCTBEHHBIM YHUBEPCUTET
®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI
XAMHUYECKAs! CBA3bY. 3a1a4 u
Pemienue ynpaxHeHnuii ¢ BBITTOJTHEHUS
OIIPENIETICHUEM CTENICHEN yIpaKHEHUN

Tema 2.4. OOpatumMocTh
XUMHUYECKHUX PEAKLIUH.
XUMHUYECKOE
paBHOBECHE

OTBeThI HAa BONPOCHI JIJIs1
CaMOKOHTPOJISI.

N3ydyeHne 0OCHOBHOW 1
JIOTIOTHUTEIILHOU JTUTEPaTYPHI.
Tema: «O0paTuUMOCTh
XUMHUYECKUX PEaKIIHid,
XUMUYECKOE PABHOBECHE.
Pemmenne pacueTHbIX 3a7a4 Ha
BBIYHCIICHHE CKOPOCTH
XHUMHUYECKOHN peakiuuu

YceTHBII onpoc
[TuceMeHHbII
orpoc.
[IpoBepka
perieHus
3ajad .

Tema2.5. PacTBOpHI.
CymHocTs npoiiecca
pacTBopeHusl.
JlucriepcHbIe CHCTEMBI U
X BHUbI

CamocrosiTenbHas padora:
buonoruueckoe 3naueHue
JUcHepcHbIX cucteM. M3yuenue
OCHOBHOM U JTOTIOJTHUTEIHHOM
aureparypsl. [lonarue o
pacTBopax.

Pemenue PAa3JIMYHBIX THUIIOB 3a1a4

Ha BBIYMCIICHUE TIPOLICHTHOMN U
MOJISIPHOM KOHIIEHTpalluH

YcTHBII onpoc
IIpoBepka
peuieHus
3azay.

Tema  2.6. Teopus
ANEKTPOIUTUYECKOMN
JUCCOLUALIUN.

N3ydyenue 0CHOBHOW U
JIOTIOJTHUTEILHOM JINTepaTyphI 0
TeMe, pellleHHe 3a1a4 1
BBITIOJIHCHUE WHIUBHUTYaTbHbIX
3alaHui

YeTHBIN onpoc
IIpoBepka
peuieHus
3a1a4

Tema 2.7. OcHoBaHUA U

PEIICHUC 3a1a4 U BBIIIOJIHCHUC

YcTHBIN onpoc

KHUCJIOTBL. yIpaKHECHUN IIposepka
Coo01ienne Ha TeMy perieHus
«IIpoToauTHUECKHE TPOLECCHI, 3a1a4
MIPOTEKAOIIME B OPTaHU3ME» ITpoBepka
cooO1eHni
Tema 2.8. Comu. | OTBeTHI Ha BONPOCHI IS ITnceMeHHbI
I'maponus coneil. CaMOKOHTPOJISL. ompoc

Harnncanue ypaBHeHUM
TUAPOIN3a KUCIIBIX, CPEAHUX U
OCHOBHBIX COJIEH

®opma A




MHUHHCTEpCTBO HAYKH H BBICIIETO 00pazoBanus PD
VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET

®dopma

®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

Tema 2.9. | OTBeTHI HA BONIPOCHI 111 YceTHBIN onpoc
OxucauTeNnbHO- CaMOKOHTPOJISI. [TpoBepka
BOCCTaHOBUTEIIbHBIC Coo01enue Ha TeMy cooOmIeHuni
MPOLIECCHI. «OcobeHHOCTH OMOXUMUYECKUX

OKHUCIIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX MPOLIECCOB B

OpraHu3Max».
Tema 2.10. O0Onue OTBETHI HA BOIIPOCHI JJIA YcTHBIN
CBEICHMSI O METAJUIAX U | CAMOKOHTPOJIS. OI1pocC.
HX CBOMCTBaX Coo01eHne Ha TeMy [IpoBepka

«XHUMHUYECKHE CIIOCOOBI 3aIIUTHI cooOmIeHni

OT KOPPO3UN»

Tema 2.11. MeTamisl

OTBeTHI Ha BOIIPOCHI AJid

YcTHBII onpoc

[JIaBHBIX U TOOOYHBIX CaMOKOHTpOJIsl. 3aHECEHUE B [IpoBepka
noarpynm. OcCOOCHHOCTH | TETpaah TEPMHUHOB IO BCEM cJIoBaps
CTPOCHHUS U XUMUUYECKHE | TeMaM, YKa3aHHbIM B IIpOrpamme , [TucbMeHHbIi
CBOMCTBA BBIIIOJIHEHHE YIIPAXKHEHUI OIIpocC
CnoBapHsblii
JTIUKTaHT
Tema 2.12. Xwumus | M3ydyeHue OCHOBHOH U YcrHbII
HEMETaJIIOB. OO0mue | JOTOTHUTEIBHOU JTUTEPATYPHI. orpoc.
cBefeHuss U cBoicTBa | Tema: «O0Imas xapakTepuCTHKA [IpoBepka
HEMETAaJIOB u UX | yraepojia, KpEMHUS, TAJIOTEHOBY. MMUCbMEHHOTO
COEMHEHU I BrinosiHeHue ynpaxHeHui Ha 3aaHUA
COCTaBJICHUE YPAaBHEHMI
XUMUYECKUX PEAKINN
OTPAKAIOIINX XUMUYECKHE
cBolicTBa P-asieMeHTOB
Paznen 3. | CoBpeMeHHOE COCTOSIHUE TEOPUH YcTHbI# onpoc

Opranuueckast XUMHUS.
Tema 3.1. OCHOBBI TEOpHH
CTPOCHHSI ~ OPTraHWYECKHX

CTPOEHUS OPraHUYECKUX
COETUHEHUN.

COEIMHEHHUI AM.
Byrneposa
Tema 3.2. [Ipenenpupie OTBETHI Ha BOTIPOCHI IS Y CTHBIH
YIJIIEBOJIOPO/IBI (vaJIKaHI)I)Z CAMOKOHTPOJISL. orpoc.
CTPOCHHE 1 CBOHCTRA N300pa3uTh B TETpaau CXEMY Sp3- IIposepxa
FI/I6pI/I}1I/ISaHI/II/I. MMUCBMEHHOTO
IToaroroBka nOKIaaa Ha TEMY 3aaHus.
«3arpsi3HEHHE OKPY KAroIIEe
Cpenbl COEIMHEHUAMU
YIJIEBOJOPOAOB U UX BIUSHUE Ha
OpraHu3M».
OTBETHI HA BOMTPOCHI IS VYcTHEBII
Tema 3.4. I{uknoankaHsl CAMOKOHTPOJISL. orpoc.
IToaroroBka J10KJIaia HA TEMY ITpoBepka

®opma A
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o o ®dopma
VY bstHOBCKUM TOCYy1apCTBEHHBIM YHUBEPCUTET
®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI
«Hcnonp30Banne cooOIIeHH
nuKiIonapaduHOB B
IIPOMBIIUIEHHOCTH.
Tema 3.5. OTBETHI HA BOIIPOCHI JJIS YcrHblii onpoc
Henpenenbubie CaMOKOHTPOJISL. IIpoBepka
yriieBo1oposl (ankeHbl) | [ToBTOpUTh HOMEHKIATYPY HOMEHKJIATYPbI

HENpeeNbHbIX YIIIEBOJIOPOIOB.

Tema 3.6. JlueHoBbIe
YTIIEBOAOPOIBI
(ankagueHBI)

OTBeThl Ha BOMPOCHI AJIs
CaMOKOHTPOJIS

3anoiaHeHue TabInIbI
«Du3nvecKkue CBOMCTBA
MpeeIbHBIX U HEMPEIETbHBIX
YTJIEBOJIOPOJOB. AHAIIN3
CXOZICTBA U Pa3IHYUH.
CooOrieHre Ha TEMY:
«Pe3nHoTexHUYECKOE
MIPOM3BOJICTBO U €0 POJIb B
HAYYHO-TEXHHUYECKOM IPOrpecce»

YcrHblii onpoc
IIpoBepka
COOOIIIEHUI

Tema 3.7. ApoMaTHUeCKue
YIJIEBOIOPOIbI (APEHBI).

N3ydyeHne 0CHOBHOM 1
JIOTIOJIHUTEIBHOM JIUTEpaTyphl 110
TeMe «ApOMaTHYECKUE
YIJIE€BOAOPOABI
OTBeTUTH HAa BOIPOCHI IS
CaMOKOHTPOJIS
CooOmienne Ha TeMbI «JleficTBre
CHHMPTOB U (PEHOJIOB Ha OPraHU3M
YyeJoBeKa», « ApoMaTHYECKHE
YTIAEBOAOPOABI KaK ChIPbe A
IPOM3BOJICTBA MECTHUIIHIOBY

YcTHbIi
ornpoc
3ammuTa
COOOIIEHU I

Ounoka! Omunoka
CBA3H.

IToaroToBka JOKIAA0B MO TEME:
«HedT1h 1 ee TpaHCIOPTUPOBKA
KaK OCHOBA B3aUMOBBITOTHOTO
MEXTyHapOTHOTO
COTPYTHUYECTBAY.

«HMcTopust OTKpBITHS U
pa3paboTKa ra30BbIX U HEPTIHBIX
MECTOHAXOXKJICHUI

YcTHbIiI
onpoc
3amuTa
JIOKJIaJ1a

Tema 3.9. I'mapokcu/ibHbIe

BeinonHenue ynpaxHeHus Ha

YceTHBII onpoc

coenmuennsi. ClupThL. coctaBneHue GopmMys CITUPTOB. 3amura
COCuTaB’ CTpOCHHC 1 W3ydueHne OIOIHUTENLHOM COOOTIeHMHH
CBOMCTBA OZHOATOMHEIX JUTEPaTYpPHI 110 BOIIPOCAM: «
CApTOR OtaHoul: Benuyaiiniee 01aro u

CTpPAIIHOE 3JI0», « AJKOTOIU3M U

€ro MpoHIaKTHKA

N3ydyeHne 0CHOBHOW U [TnceMenHbIN

Tema 3.10. XuMru4yecKkue | JOMOJHHUTEIBHON JIUTEPATYPHI IO OIpocC

®opma A
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o o ®dopma
VIIbSHOBCKHI TOCYy1apCTBEHHBIM YHUBEPCUTET
®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI
CBOMCTBa criupToB. X TeMe : «MHOroaTOMHBIE CIIUPTBD. IIpoBepka
IIPUMEHEHUE. BeinonHenue ynpaxHeHus Ha BBITIOJIHEHUS
MHOTroaTOMHBIEC CITUPTHI | cOCTaBJIeHHE ()OPMYJI CHUPTOB. YIPaKHEHUI
Tema 3.11. ®eHoJbI. N3ydyeHue oCHOBHOM U YcrHblii onpoc
JIOTIOJTHUTENIbHOW JIUTEPATYPhI 110 3amura
TeMe «DeHOIIbD. JOKJIa1a

OTBeTHI HA BOMPOCHI JIJIsS
caMOKOHTpoJIs. [lokian Ha Temy
«MHOT0aTOMHBIE CITUPTHI U MOS
Oynyias mpodeccuoHanbHas
JIESITEIIBHOCTDY

N3yueHne oCHOBHOM U

YcTHBIH onpoc

Tema 3.12 Anpaeruapl U | JONOJHUTEIBHON JIUTEPATYPHI 1O IIpoBepxka

KETOHBI teme: «Ketonsl. [Ipumenenue n peleHus
COCIIMHEHNE KapOOHMIBHBIX 3aja4
COEIMHEHUI.
BelinonHenue ynpaxxHeHui,
pelIeHue 3aau.

Tema 3.13 KapOonossie | M3ydeHne oCHOBHOU U VYcrHbii

KHCJIOTBI JIOTIOJTHUTEIIbHON JIUTEPATYPBI 110 oIpoc
teMe «OTaenbHbIe IIpoBepka
IpEeJCTaBUTENN KapOOHOBBIX BBITIOJIHEHUS
KHCJIOT U UX 3HaYCHHUE). YOpaKHEHUH
BeinonHenue ynpaxHeHu! u IIposepka
pelieHue 3aau. pelieHus
3aja4

Tema 3.14 N3yuenne oCHOBHOM U YcrHbI
CrnoxHble 3(upsbl. JIOTIOJTHUTEIIbHON JIUTEPATYPBHI. orpoc
Kupsl. Mpsuia,. CHHTETHYECKUE MOTOIITNE [TIpoBepka

CpEICTBa. JOKJIaJIOB U
[TonroroBka qOKIaI0B U co001IeHU I
coobuiennit o Teme: «CioxxHbIe

7(hUpHI 1 UX 3HAUYCHUE B OBITY U

IPOU3BOJACTBEN. » KUPBI Kak

MPOAYKT MUTAHUS U XUMUYECKOE

CBIpBE».

«3aMeHa KUPOB B TEXHUKE

HEIUIIIEBOM CBIPBEM.

OTBeThI Ha BOMPOCHI IS

CaMOKOHTPOJISL.

Tema 3.15. O600mienue | BoimonHenue ynpaxxHeHud 1 [TuceMeHHBIH
3HaHUMU 110 peleHue 3aaa4 orpoc
OPraHU4EeCKUM IIpoBepka
KHCJIOPOI0COAEPKAIINM pelieHus
COETUHEHUSIM 3aj1a4 u

YIPAKHEHUN

Tema 3.16. YriieBoqbl.

M3ydyeHnne 0CHOBHOM 1

YcTHBII onpoc

®opma A
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VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET Popwa
®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI
MoHnocaxapupl. JIOTIOJIHUTEIILHOM JINTEpaTyphl 110 IIpoBepka
Hucaxapusbl. T™e «MOHOCaxapuabl. penieHus
Hucaxapunpei»u Pemenue 3anau 3a7a4
Coob6mienune mo teme: «CtpoeHue 3amura
TJIIOKO3bL: UCTOPUS PAa3BUTHS cooOmeHu
MIPEACTABICHUI 1 COBPEMEHHBIE
BO33pEHUS
Tema 3.17. N3y4yeHne oCHOBHOM U YcTHBIM
Homucaxapuasl. Kpaxman. | nomonnurensHol IuTEpaTypsl. 10 ompoc
Ienmonosa teme «llomucaxapunapl. [Tonstue [TpoBepka
00 HUCKYCCTBEHHBIX BOJIOKHAX. peleHus
AlleTaTHBIN HIENK, BUCKO3a» 3a1a4 u
Pemenne 3a1a4 u ynpaxxHeHuu 1o yIIpaKHEHUN
TEME IIpoBepka
cooOmIeHn
Tema 3.18. AMMHBI. N3ydyenue 0CHOBHOU U YcTHbI onpoc
AMHHOKHCJIOTBI. JIOTIOJIHUTEIILHOM JINTEpaTyphl 110 IIpoBepka
besku teMe: « CUHTeTHYeCKUE BOJIOKHA, MIPE3EeHTALUN
OenKn». U pELICHUS
Co3pnanune npeseHtanuu. «benku. 3a1a4
YPpOBHU CTPYKTYpHOMH 3amura
opraHu3aIu Oeka COOOIIEHUNA.

[ToaroroBka cooOreHu# Mo
Tteme: «HexBaTka
MIPOJIOBOJIBCTBHS KaK TII00aIbHas
npo0JieMa 4eoBeuecTBa U uX
pelIeHuey.

CooO1ieHne Ha OJIHY U3 TEM TEM:
«AHWIMHOBBIC KPACUTEIIH:
UCTOpUSI, MPOU3BOCTBO,
MIEPCIIEKTHBAY, « AMHUHOKHCIIOTHI
— (KUPIAYUKN» OETKOBBIX
MoJIeKy», <«KHu3Hb - 3T0 criocod
CYIIIECTBOBAHHUS OEITKOBBIX
Tell...» , «brnonornyeckue
bynkun 6eraxoBy, « benkopas
OCHOBa UMMYHHTETA. »

Tema 3.19. A30oT
ocoiepKaIne
TeTePOIMKINYECKIE
COEUHEHMS.
HyxknenHoBbIE KUCIOT

N3ydyeHnue 0CHOBHOU U
JTOTIOJTHATEIILHOM JINTEPATYyPHI.
Tema: «buocuntes 6enka. ['ennas
WHKEHEepUs. bHOTeXHOIOrnsD.
N3roroBieHne 3JIEKTPOHHBIX
npeseHtranuii. HykiienHoBbeie
KUCIOTHL. TpaHcrenHsie Gopmbl
pacTeHUH U KUBOTHBIX.

YeTHBIN onpoc
IIpoBepka
coOoOIIeHUH U
IIPOCMOTP
Mpe3EHTaLNI

®opma A




MHUHHCTEpCTBO HAYKH H BBICIIETO 00pazoBanus PD
VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET

®dopma

®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

Tema 3.20. OTBeTHl HAa BOIPOCHI IS 2 VYcTHbIl onpoc
Bronoruyecku CaMOKOHTPOJI. IIposepka 1
aKTHBHBIC coequHEHMA | Co3laHMe MyJIbTHMEIUNHBIX MPOCMOTP

MpE3EHTALUM MO TEME: Mpe3eHTalMi
«Buramunsl. ' opMOHBI»

Tema 3.21. Cssi3p Brinonnenue ynpaxHeHui u 3 YcerHbii
CTPOCHUA CO CBOUCTBAMU pelenue 3aaa4 OIIpoC
OpraHH4EcKuX I[TpoBepka
COEIUHEHUN. peleHust
T'eneTnueckas cBs3b 337124 U
MCKAY KJIacCaMHu o
OPraHHYCCKHUX BEIIECTB. YIP&KHCHIH.

3. KoHTpoJib u o1leHKa pe3yJbTaToB ocBOeHus Y /|
KoHTpoib 1 O1ieHKa pe3yabTaToB OCBOCHUA Y [l OCyLIECTBIISETCS IIPENoAaBaTesieM B IpoLecce

MMPOBCACHUA IIPAKTUYCCKHX 3aHATUN U na6opaT0prlx pa60T, TCCTUPOBAHH,

BBIIIOJIHCHU A O6y‘~IaIOHII/IMI/IC$I HHAWBUAYAJIbHBIX 3a11aH1/1171, PICCJIGI[OBaHI/Iﬁ.

a TakKKC

PesynbTaTnl OcHoBHBIC NTOKa3aTeJIN OLEHKH ®opMbl, METOABI
(ycBOEHHBIE 3HAHMS, pe3yabTara KOHTPOJISI U
OCBOCHHBIC YMCHHS U OLICHKH
KOMITETEHIIUH) pe3yJbTaToB

00y4eHust

YMEHHUE Ha3bIBaTh:
U3Y4YEHHBIC BEIIECTBA 110
TPUBHAIILHON WIH
MEXIYHAPOAHOU
HOMEHKJIATy bl

OneHka BBINOJIHEHUS YIPaXXHEHUH Ha
cocraBieHue (GopMy MO HA3BAHUIO
HeOpFaHI/IquKI/IX nu Opl"aHI/I‘-IGDCKI/IX
COCJIMHEHHH.

OueHka HanvcaHUE YPaBHEHHM XMMHUUYECKHX
peaKHI/II\/'I Opl"aHI/ILIeCKI/IX %1 HeOpFaHI/ILICCKI/IX
COE€INHEHUN.

AHanu3 COCTaBICHHBIX YPABHEHUN
XUMHUYECKHUX PEeaKINi XapaKTepU3yIOIIHNX
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAMHEHUH.

VYeTHBI onpoc
[TucsMeHHbIN o1poc
TectupoBanue

yMeHHe OIPEACIIATh:
BAJICHTHOCTH U CTEIICHb
OKHCJICHUSI XUMUUECKUX
3JIEMEHTOB, THII
XHMHYECKON CBSI3H B
COCTMHEHUSX, 3apsi/I NOHA,
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI, THII
KPUCTAJUTMUECKOU
PEIIETKH, XapaKTep CPeIbl
B BOJHBIX PacTBOPax,

OlLileHKa BBINOJHEHUs YIPAKHEHUH HA
cocTaByieHre (OpMYJI MO BAJICHTHOCTH, Ha
onpeJieJIeHue BaJ€HTHOCTH, CTETIEHU
OKHWCJICHUS, PA3JTUYHBIX BUJIOB XUMUUECKOU
CBSA3U B HEOPTraHUYECKUX U OPTraHUYECKUX
COCTMHCHUSIX.

OneHka HanucaHWE YPaBHEHHMN XUMHUYECKUX
peaKunii XapaKTEPU3YIOIIUX XUMUYECKUE
CBOfICTBa OpFaHI/I'-IeCKI/IX 158 HGOpFaHI/IquKI/IX
COCJIMHECHMUM.

YcTHbIl onpoc
[TucemenHbIN ompoc
TectupoBanue

®opma A




MHUHHCTEpCTBO HAYKH H BBICIIETO 00pazoBanus PD
VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET

®dopma

®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

OKHCIIUTENb U TEKYIIHUN
BOCCTAHOBUTEb,
HallpaBJICHUE CMELICHUS
paBHOBECHS O]
BJIUSIHUEM Pa3JIMYHBIX
bakToOpoB, H30OMEPHI U
TOMOJIOTH,
MIPUHAJIEKHOCTh
BEILIECTB K Pa3HbIM
KJIacCaM HEOPraHUYECKHX
Y OPTraHUYECKHUX
COEIMHEHMI; XapakKkTep
B3aWMHOTO BIIMSIHUSA
aTOMOB B MOJIEKYJIaX,
TUIIBI pEAKLU B
HEOPraHUYEeCKOU U
OPraHUYEeCKON XUMHH.

AHanu3 penieHus ynpaxKHeHU! U
XUMUYECKUX 3a]1a4, XapaKTePU3YIOIIUX
3aBHUCHMOCTh XUMHUUECKHX DJICMEHTOB 1 MX
COCIUHCHHI OT MOJ0XKECHUS B
[Tepuonuueckoii cucreme J[.M. Menpeneena.

AHau3 COCTaBJICHHBIX YPAaBHEHUM
XUMUYECKUX PEAKIUNA XapaKTEPUIYIOIIUX
CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN.

Ananuz pCUICHUA ITPAKTHYCCKUX 3a/1a4 IIpU
HU3Y4YCHUN XUMHUUYCCKUX CBOICTB
HCOPraHUYCCKUX COG,Z[I/IHGHPlﬁ.

OHCHKa PCIICHHMA MTPAKTUYCCKUX 3aaaY 110
HU3YYCHUIO U PACIIO3HABAHUTIO
HCOPraHN4YCCKUX BCIICCTB.

yMeHHe XapaKTepU30BaTh:
S-, p-, d-3JIEMEHTHI 110 UX
MIOJIOKEHHUIO B
[Iepnonnueckoii cucreme
JI.1. MenneneeBa; oomue
XUMHYECKHUE CBOMCTBA
METaJUIOB, HEMETAJIIOB,
OCHOBHBIX KJIaCCOB
HEOPraHUYecKuX U
OpTaHUYECKUX
COCIMHEHMUI; CTPOCHUE U
CBOMCTBA OPraHUYECKHUX
COCIMHEHUN
(yrneBomopoioB, CIUPTOB,
(eHOo10B, ambAErHI0B,
KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB,
aAMHHOKHUCIIOT U
YTJIEBOJIOB).

AHanu3 peleHus ynpaxHeHUu! 1
XUMHUYECKHUX 3aJ]a4, XapaKTePU3YIOIINX
3aBUCUMOCTb XUMHUYECKUX IEMEHTOB U UX
COECIMHEHUH OT ITOJIOKEHUS B
ITepuonnueckoii cucreme .M. Menaeneesa.

AHanu3 COCTaBJICHHBIX YPABHEHUN
XUMHUYECKUX PeaKINi XapaKTepU3yIOIIHNX
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX COEAMHEHUN.

AHanu3 pemeHus NpakTUYECKHUX 3a/1a4 IIPH
HU3yYEHUU XUMUYECKHUX CBOMCTB
HEOPraHUYECKUX COCAUHEHUM.

AHanu3 3a1UThl JOKIaJ0B, IPE3CHTAIUN,
COOOIIEHHIA.

VYeTHBIi onpoc
[TucerMeHHbIN ompoc
TectupoBanue

yMeHHEe OOBICHSITH:
3aBHUCHMOCThH CBOMCTB
XUMHYECKOT0 3JIEMEHTa 1
00pa30BaHHBIX UM
BELIECTB OT MOJIOXKEHUS B
IIepuonnueckoi cucreme
.. Menneneena;
3aBHCHMOCTh CBOWMCTB

OneHKa BBINOJHEHUS YIPAKHEHUN
OIpeIeJICHUE BaJICHTHOCTH, CTEIICHH
OKHCJIEHUS

OneHka HanucaHWE YPaBHEHHM XMMHYECKUX
peaKunii XapaKTEPU3YIOIIUX XUMUYECKUE
CBOfICTBa OpFaHI/I'-IeCKI/IX 158 HeOpFaHI/I‘IeCKI/IX
COCJIMHEHUH.

VYeTHBIi ompoc
[TucemenHbIN ompoc
TectupoBanue

®opma A




MHUHHCTEpCTBO HAYKH H BBICIIETO 00pazoBanus PD
VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET

®dopma

®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

HEOPraHUYECKHUX BEILECTB
OT UX COCTaBa U CTPOCHUSI.
[Ipupony xumuueckou
CBsI3U (MOHHOMU
KOBaJICHTHOIA,
METaJUIMYECKOU U
BOJIOPOJHOM),
3aBUCHUMOCTbH CKOPOCTH
XUMUYECKON PEAKLIUU OT
pa3nuyuHbIX (HaKTOPOB, U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI OT Pa3IUYHBIX
(hakTOpOB, peaKIIMOHHOM
CIOCOOHOCTH
OpraHUYECKUX
COEIMHEHUI OT CTPOCHHUS
UX MOJICKYJI.

AHanu3 peueHus ynpaxKHeHU! U
XUMHUYECKUX 3a]1a4, XapaKTePU3YIOIINX
3aBHCHMOCTD XMMHYECKUX DJIEMEHTOB U UX
COCIUHCHHI OT MOJ0XKECHUS B
[Tepuonuueckoii cucreme .M. Menzaeneena.

AHau3 COCTaBJICHHBIX YPAaBHEHUM
XUMUYECKUX PEAKIUNA XapaKTEPUIYIOLIUX
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN.

Ananuz PCUICHUA ITPAKTHUYCCKUX 3a/lad IIpU
HU3Y4YCHUN XUMHUUYCCKUX CBOICTB
HCOPraHUYCCKUX COG,I[I/IHGHPlﬁ.

AHanu3 3alMThl JTOKJIaJI0B, PE3CHTAIUH,
COOOIIEHUH.

BBIIOJTHATE XMMHYECKHI
AKCIIEPUMEHT: 10
pacro3HaBaHUIO
BaYKHEHIITNX
HEOPraHWYECKUX U
OPraHNUYEeCKHUX
COEMHEHU; TTOTYyUYECHUIO
KOHKPETHBIX BEUIECTB,
OTHOCSIIUXCS K
M3yYEHHBIM KJIacCam
COE€IUHEHMI.

Ananuz PCUICHUA ITPAKTHYCCKUX 3a/1aq IIpU
HU3Y4YCHUN XUMHUUYCCKUX CBOICTB
HCOPIraHUYCCKUX COG,I[I/IHGHPlﬁ.

Onenka penieHHs MNPaKTUYECKUX 3aa4d 110
W3Y4YEHHIO U PAclO3HABAHUIO
HEOPraHUYECKUX BEILECTB.
JuddepeHunpoBaHHbIHN 3a4eT.

AHanu3 3a0UThl TOKJIAQJI0B, IPE3CHTAIUH,
COOOIIEHHIA.

VYeTHBIi onpoc
[TucerMeHHbIN ompoc

yMeHHe OCYILIECTBIIATh
CaMOCTOSITEIBbHBIN MONCK
XUMHUYECKON HHpOopMaIun
C HCIIOJIb30BAaHHEM
pa3IUYHBIX HMCTOYHUKOB.

AHanu3 3aiIUThl IPe3eHTalnl, COOOIEHHH.

YcTHbIl onpoc

yMeHHe MCIIOJIb30BaTh | AHalu3 3allUThl JOKJIAA0B, IPE3CHTALNMN, VYeTHBI onpoc

pUOOpETEHHbIE 3HAHUA | COOOUICHUI.

u YMEHHUS B

MPaKTUYECKOU

JESATEIIBHOCTH u

ITOBCEIHEBHOM KU3HH.
3HaHHE BakHelmye | OLeHKa BBIIOIHEHUS YIPAKHEHHUN HA VYernslii onpoc
XMMUYECKHUE MOHATHSA, | 3HAHUE 3aKOHOB XUMMU. ITiceMeHHBI ompoc

TCOPHUU U 3aKOHBI XUMHU

AHanmm3 COCTaBJICHHBIX YPaBHEHUU

TectupoBanue

®opma A




MHUHHCTEpCTBO HAYKH H BBICIIETO 00pazoBanus PD
VY IbSHOBCKHI rOCYIapCTBEHHbBIH YHUBEPCUTET

®dopma

®- Pabouast nporpamMma yaeOHON JUCIUIIINHBI

XUMHYECKHUX PEAKIUI XapaKTEPHU3YIOIIHNX
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN.

3HaHWe KiacCu(uKanuu u
HOMEHKJIATyPhI
HEOPTraHWYECKHUX U
OpPTaHMYECKHUX
COCIMHEHUN

AHanu3 coCTaBICHHBIX YPABHEHUM
XUMHUYECKUX PEAKLINN XapaKTEPUIYIOLIUX
CBOICTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHUM.

Ananuz pEHICHUA IPAaKTHYCCKUX 3a1ad ITPpU
HU3Y4YCHUN XUMHUUYCCKUX CBOICTB
HCOPIraHUYCCKUX COC,Z[I/IHeHPlﬁ.

OLICHKa pelmicHus 3aja4 HOMCHKIIATYPE
BCIICCTB

YcTHbIN onpoc
[TuceMeHHbIN O1poc
TecrupoBanue

3HaHHE BAKHEHIITHE
BEIICCTB U MaTEPHUAJIOB,
Oe3omacHoe oOpalleHue ¢
TOPIOYNUMH B TOKCUIHBIMU
BEIECTBAMH U
1a00paTOPHBIM
00opyaoBaHHEM

Ananuz PCUICHUA IMPAKTHYCCKUX 3a/aq IIpU
HU3Y4YCHUN XUMHUUYCCKHUX CBOMCTB
HCOPIraHUYCCKUX COG,Z[I/IHeHPlﬁ.

OneHka peuleHus NPaKTUYEeCKUX 3a/1a4 1o
W3Y4YEHMIO U paclo3HABaHUIO
HEOPraHUYEeCKUX BEIIECTB.

OneHka coOMI0ACHNS U BBITIOTHEHHSI IPaBUIT
TEXHUKUA O€30MaCHOCTH.

VYeTHBIi onpoc
[TucerMeHHbIN Ompoc

3HATh POJIb XUMUU B
€CTECTBO3HAHUH, €€ CBS3b
C IpyTUMU
C€CTCCTBCHHBIMU HAyKaMH,
3HAUEHUE B JKU3HH
COBPEMEHHOTO OOIIECTBA;

AHanu3 3alUThl JT0KJIa/10B, MPE3eHTAIUH,
COOOILIEHU.

YcTHbIl onpoc

PazpaboTunk

®opma A

Jlanuna E.H.




