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1 esim ocBOeHMSI AUCHUILTUHBI (MOYJIs1)

OCHOBHBIMH LIEJISIMU OCBOCHHMS AUCIMIUTAHBI (MOIYIIS) «XUMHUS» SBISIOTCS:

- cozelicTBUe (POPMHUPOBAHUIO M PA3BUTHUIO Y 00yUarOMMXCsl OOMIEKYIbTYpHBIX, podec-
CHOHAJIbHBIX U CHEUUAIbHBIX KOMIIETCHINH, MO3BOJISIONIMX UM B JAJIbHEHIIIEM OCYIIECTBISTH
npoeCCHOHATIBHYIO IS TEbHOCTh MMOCPEICTBOM OCBOCHHUSI TEOPETHUECKUX M IKCIIEPUMEHTAIb-
HBIX OCHOB XUMHH.

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl

CormacHo y4yeOHOMY IIaHy 10 HampasieHuio moarotoBku 38.03.07 TopapoBeneHue
JUCIUIUIHA (MOJYNb) «XUMUS» OTHOCUTCS K 00s3arenbHOM wactu bioka 1 «JluciuminHen
(momymu)» b1.0.11.

JlJiss ocBOEHUS TaHHOM TUCITUIUIMHBI HEOOXOIUMBI 3HAHUS M YMCHHSI, TPHUOOPETCHHBIC B
pe3ynbTaTe OCBOEHUS CIENYIOLIUX CONYTCTBYIOIIMX JUCHUIUIMH: TeopeTuueckue OCHOBBI TOBa-
POBEJICHUS U IKCIIEPTU3BI TOBAPOB, OCHOBBI MUKPOOUOJIOTHH.

B nanpHeiimem 3HaHUS, yMEHHUS M HaABBIKM, C()OPMUPOBAHHBIE B IMpOIECCE U3YUCHUS
JTUCLHUTITMHBI, UCTIOJB3YIOTCS MIPU U3YUYEHUU CICAYIOMNUX JUCIHIUINH: be30macHoCTh Ku3Heaes-
TEeIbHOCTH, DU3UKO-XMMUYECKHNE METO/Ibl UCCIIEI0BAHMM; AHATOMUS MULIEBOTO ChIpbs; [lumie-
BbIC CBOMCTBA MPOLYKIIHH.

3 [Inanupyemblie pe3yabTaThl 00y4eHUsI MO TUCHHUILTHHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHUs 00pa30BaTeJIbHOI

NPOrpaMMblI

OcBoeHMe AUCHUILUIMHBI (MOJYJIsl) HANpaBlIeHO Ha (OPMHUPOBAHUE CIEIYIOIIUX KOMIIE-

TEHIIUN:

VYK-1 cnocobeH ocymecTBIATh MOMCK, KPUTUUYECKUH aHalIM3 U CHUHTE3 HH(pOpMaIUH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] 111 pELICHUSI TIOCTABJIEHHBIX 3314
OIIK-1 cnocobeH NpUMEHsITh €CTECTBEHHOHAYYHbIE M SKOHOMHUYECKUE 3HAHUS MPH peltie-

HUM NPo(ECCHOHATIBHBIX 33/1a4 B 00JIaCTH TOBapOBEICHUS

W/1-5yx-1 — Onpe-
JIeNseT U OIlCHUBA-
€T MOCJIEACTBHA
BO3MOXHBIX Pe-
IIEHUH 33024l

HE OLICHUBAET M0~
CIEICTBUS BO3-
MOXHBIX pPEIIEHUN
3aJ1a4n

HO OIIpeAeIsieT U
OLICHHUBAET IMOCHEN-
CTBHA BO3MOXXHBIX
peleHnii 3aauun

JISI€T U OLICHUBAET
IIOCJIEICTBHS BO3-
MOYHBIX PEIICHUN
3a1a4u

[Inanupyemsie Kputepuu olieHMBaHUs pe3yIbTaTOB 00YUCHUS
€3yJbTaThl N
pesy Huzkuit
o0yueHust .
(IToTIOpOTOBEIit) . . N
(uHIHKATOPBI IToporossrii ba3zoBblit ITponBuHYTHII
KOMIIETECHLIUS HE
JIOCTHKEHUS
chopMupoBaHa
KOMTICTECHIINH)
VK-1 He onpenensieru | YaoBineTBopuTtesb- | XOpOIIO ONpese- OTnuaHO ompee-

JII€T U OLICHUBAET
IIOCJIEICTBUS BO3-
MOXHBIX pPEILIEHUI
3a/1a4n

OIlK-1

W/-1lonk — Ipu-
MCHJACT 3HAHUA
€CTECTBEHHOHAYY-
HBIX JUCHUIIJINH B
podeCCHOHAIh-
HOU JIeATENFHOCTH

He npumensier
3HAHWS €CTECTBEH-
HOHAYYHBIX JINC-
LUIUINH B podec-
CHOHAJIBHOU Jesi-
TEJBHOCTU

VY noBneTBOpUTEIH-
HO NPUMEHSET 3Ha-
HUS €CTECTBEHHO-
HaYYHBIX TUCLIH-
TUTAH B IIpodeccu-
OHAJILHOU JIeATEIhb-
HOCTH

XopoIo NpuMeHs-
€T 3HaHUsI ecTe-
CTBCHHOHAYYHBIX
JMCIMIUINH B TIPO-
(dheccuoHaIbHON
JeSITETbHOCTH

OTnnyHO nprMe-
HSIET 3HAHUS ecTe-
CTBEHHOHAYYHBIX
JUCLHUIUIAH B IIPO-
(heccrnoHaNBHON
JIesATEIbHOCTH

B PE3yiIbTaTC OCBOCHUA AUCIIUIIIINHBI, 06yqafoumec;1 JOOJIXKHBI.
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3HaTh: OCHOBHBIC MOHATHS U 3aKOHBI XUMHH; CBOWCTBA OCHOBHBIX KJIACCOB XUMHUYECKUX
COCIMHEHUH; TEOPETUYECKHE OCHOBHI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTpPOE-
HUS; JabopaTopHOe 00OpYAOBaHUE U MPUOOPHI, HEOOXOAUMBIE ISl IPOBEICHUS XUMUYECKOTO
AKCIIEPUMEHTA; OCHOBHBIC MOJIOXKECHHUS U METOJbI COIHMAIbHBIX, TYMAHUTAPHBIX U 3KOHOMHUYE-
CKUX HayK MU PELICHUU MPOeCcCHOHATBHBIX 3a/1ay.

YMeTh: 6e30MacHO 00paIaThCsi C pACTBOPAMHU U CHIITYYUMH BEIIECTBAMH; TTOJIH30BATHCS
OPOCTEHIIMM XUMHUYECKHM OOOpYIOBaHMEM M TOCYJOW; BBIpaXKaTh COCTaB BEIIECTB XMMHUYE-
CKUMH (QOpMYJIaMH; BBIPAXKATh 3aKOHOMEPHBIE MPEBPAIICHUS BEIISCTB C TOMOIIBIO YPaBHEHUH
XUMHYECKHX PEaKIN; UCIOIb30BaTh OCHOBBI MPABOBBIX 3HAHUHN B pa3IMYHBIX cepax aesiTerb-
HOCTH.

Buagers: npaBmiiamu 6e301acHON pabOThI B XUMHUECKOW JTaOOpaTOpuu U 00palieHus C
BEIIECTBAMH; CIIOCOOHOCTBIO MPOBEICHHS JIA0OPATOPHOTO XUMHUYECKOTO IKCIEPUMEHTa, 00pa-
00TkH 1 0POPMIICHUS €T0 Pe3yIbTaTOB, (POPMYIHPOBAHUS BBIBOJIOB; CIIOCOOHOCTHIO MPUMEHSTh
3HaHUS O 3aKOHOMEPHOCTSAX TPOTEKAaHUs XUMHUYECKUX IPOILECCOB B MPO(ECCHOHAIBLHOU Jes-
TEJIHOCTH, TIOJIOKEHUSIMH U METOJIAMH COLIMABHBIX, TYMAaHUTAPHBIX M YKOHOMHUYECKUX HAayK
NPU PEIICHUH MPO(EeCCHOHAIBHBIX 3a/1a4.

3.1 MaTpuina cooTHeceHHs1 TeM/pa3/ieJi0B y4eOHOM JUCIUIIMHBI (MOILYJIS)
A (pOpMHUPYEMBIX B HUX YHUBEPCAJIBHBIX U 0011enpo¢eCcCHOHAIBHBIX

KOMIIeTeH Uil
Komnerennun Ob6mee
Pazpgenbl, TeMbl AUCIIUILTAHEL vK-1 | OmK-1 | KomdecTso.
KOMITETCHIINH
OCHOBHbIE OHATHSA U 3aKOHBl XUMHUH. DKBUBAJICHT. + + 2
PactBophl, nucnepcHble cUCTEMbl. BomoponaHblid MOKazaTenb U + + 2
MIPOU3BEJICHUE PACTBOPUMOCTHU
Teopus IEKTPOTUTHIECKON auccormaruu. I uaponus coneit. CteneHn
TUAPONN3a, KOHCTaHTa TuApoiu3a. KHCIOTHO-OCHOBHBIE CBOWCTBa| + + 2
BEILECTB.
Kommnekcurie coenunenus. CTpoeHne, CBONCTBA. + + 2
OKHCIINTETHHO-BOCCTAHOBUTENILHBIE CBOMCTBA BEIIECTB. + + 2
OCHOBBl XMMHUYECKONW KHHETHKH. CKOpOCTb XMMHYECKOW peakluu,
MeToAbl ee perynupoBanus. KartanuzaTopel M KatanuTUyeckue | + + 2
CHCTEMBEI.
OCHOBBI XHUMHYECKOW TEPMOJMHAMUKHA. OHEPreTUKa XUMHYSCKHUX + + 5
MIPOLECCOB. DHTAJIBINSA. DHTPOIHSL.
Xumnueckas cBsizb. KoMIieMeHTapHOCTb. + + 2
IIpocTpancTBeHHOE CTpoeHue MoJieKkyin. CTpoeHue aToMa. + + 2
Tlepuonuueckas cucrema 3J€MEHTOB U Niepuoanueckuid 3akon .M. + + 5
Memnpeneena. PeakiimoHHast CIOCOOHOCTH BEIIECTB. X UMUSI 3JIEMEHTOB.
DnekTpoxuMuueckue cucreMbl. Kopposusi MeTaiios. + + 2
XuMudeckas I/IJ:[eHTHq)HKauH;I. + + 2
TeopeTnyeckre OCHOBBI OPraHUYECKOW XUMUU + + 2
AUKINYecKue YTJICBOAOPOAbI + + 2
[{uknudeckue yrieBogopoasl + + 2
CriupTs! ¥ QeHobI + + 2
Kap6onunnpHbIe coeTnHEHUs + + 2
Kap6oHoBBIE KUCITOTHI ¥ KX POU3BOTHBIC + + 2
YrneBonbl (MOHO-, M- ¥ TTOJIMCAXapHUIbI) + + 2
A3zoTcoepKalme OpraHnuecKue COeTMHEHUs + + 2
T'eTeponukiInyecKre U 31EMEHTOOPTaHUYECKIE COSTUHEHUS + + 2

4 CTpyKTypa U coiep:KaHue TUCUUTIIMHBI (MOTYJIA)
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OO0mmas TpyA0eMKOCTh TUCIUTUIHHBI COCTABISIET / 3a4€THBIX eIUHUII, 252 aKkaj. Jaca.

4.1 O0beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

KonugecTBo akaj. yacos
Bu sanstiii 110 OYHOU 10 OYHO-3a0YHOU
(hopme oOyueHHs (dhopme o0yueHHs
1 cemectp |2 cemectp |1 cemectp|? cemecTp
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 108 144 108 144
KonraktHas pabota 00ydaronuxcs ¢ npenojiaBareaeM 48 60 16 42
AyYIUTOpHBIC 3aHSTHUS, U3 HUX 48 60 16 42
JIEKITNHA 16 20 8 14
nabopaTopHbIe PabOTHI 32 40 8 28
CamocTrosiTenpHasg paboTa 00yyaromuxcs, B T.4U. 60 48 92 66
mpopaboTka y4eOHOTO MaTepuasia 1Mo JAUCUIUTUIHHE
(KOHCTIEKTOB JIEKIMH, YIeOHMKOB, MAaTEpPHAJIOB Ce- 20 16 32 22
TEBBIX PECYPCOB)
BBITIOJIHCHUE WHINBUIYabHBIX 33/IaHUN 20 16 30 22
MOJITOTOBKA K JIAOOPATOPHBIM paboTam 20 16 30 22
KonTpons 36 36
Byt HTOroBoro KOHTPOJIs 3a4eT 9K3aMEH 3a4eT 9K3aMCH
4.2 Jlekuun
O0beM B akaj.gacax
. ouHast OTHO™ 1 popmupyemble
Ne Paznen quctumuivHel (MOIYIs1), TEMBI JICKITUI 3a04Has
thopma KOMIIETSHIIUN
o0yueHus bopma
0o0ydeHus
1 | OcHOBHBIE TTOHATHS M 3aKOHBI XUMHUH. DKBUBAJICHT. 1 1 VK-1, OIIK-1
5 PactBopel,  gucnepcHele  cucTeMbl.  BomoponHsbli 1 1 VK-1, OTTK-1
MTOKAa3aTeNb U MPOU3BEACHIE PACTBOPUMOCTH
Teopust »IEKTPOTUTHUYECKOW IUcconUanuu. | uaponus
3 |coxneil. CremeHb TUAPONM3a, KOHCTAHTA THIPOJIU3A. 1 1 VYK-1, OIIK-1
KucnoTHo-0CHOBHBIEC CBOHCTBA BEIIECTB.
4 | KommuiekcHele coenaenusi. CTpoeHne, CBOWCTBA. 1 1 VYK-1, OIIK-1
5 | OkucanuTeENbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEILIECTB. 1 1 VK-1, OIIK-1
OcCHOBBI XMMHUYECKOW KHHETUKH. CKOPOCTh XUMHUYECKOM
6 |peakiuu, METOHbI e¢ peryaupoBaHus. Kartaiuzaropsl U 1 1 YK-1, OIIK-1
KaTaJIUTHYECKUE CHCTEMBI.
7 OCHOBBl XMMHYECKOW TEpMOAMHAMHUKU. JHEPreTHKa 1 1 VK-1, OIK-1
XUMUYIECKUX TPOIECCOB. DHTAIBITHA. DHTPOIIFSI.
8 | Xumunyeckas cBsi3b. KOMITJIEeMEHTapHOCTD. 1 1 YK-1, OIIK-1
9 |IlpoctpancTBeHHOE CTpoeHHe MoJeKyn. CTpoeHue atoMma. 2 1 YK-1, OIIK-1
[leproanueckas cucreMa 3JIEMEHTOB U IIEPUOTUICCKUAN
10 |3axon JI.W. Menneneesa. PeakuponHas CriocOOHOCTH 2 2 VYK-1, OIIK-1
BEIIECTB. XUMHUS 3JICMECHTOB.
11 | DnexTpoxumudeckue cucteMbl. Kopposust MeTamios. 2 2 YK-1, OIIK-1
12 | Xumnueckast HISHTUDUKAISL. 2 2 VK-1, OIIK-1
13 TeopeTrueckrue OCHOBBI OPraHUYECKOW XUMHH. AIMKIIH- 4 2 VK-1, OIIK-1
YECKHUE M ITUKIMYECKUE YTIIEBOI0POIbI.
14 | KapOoHOBBIE KUCIIOTBI U HX TPOU3BOJIHBIE 4 1 YK-1, OIIK-1
15 | YraeBozp! (MOHO-, - ¥ TOJTUCAXapHUIbI) 4 2 YK-1, OIIK-1
16 | A3oTconmeprkaIiyie OpraHmIeCKUe COSTMHEHS 4 1 VK-1, OIIK-1
17 |T'eTeponMKINIeCKUe W dJIEMEHTOOPTaHUYECKUE COCIUHE- 4 1 YK-1, OIIK-1
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HUA

UTOI'O

36 22

4.3 IlpakTryeckne 3aHATUS — HE PELYCMOTPEHBI

4.4 JIabopaTopHbIie padoThI

O0BeM B akaj.gacax

N OYHO- Hcnonb3zyemoe DopMupyeMbIe
Ne HammenoBanue 3aHATHS 3a04Has nabopatopHoe Y
dhopma KOMITETCHITHH
oByueHus ¢dopma o0opynoBaHue
o0yueHus
Becwl  anektpuueckue
BJIT-3100-11, Becnr
[IpaBuna TexHUKH OE30MACHOCTH.
OKCIepUMEHTAILHOE — OTIpejielie ananuriieckue  BIIO-
1 PHMEIHTE P 2 1 [200, Tepmomerp; 6a-| YK-1,OITK-1
HHE MOJIIPHOW MAacChl SKBUBAJICH-
pOMETp; XUMHUYECKHE
Ta HEM3BECTHOTO MeTaJlIa.
PEaKTUBBI, XUMUIECKas
nocyzaa
OKCIIepUMEHTAIBHOE  M3YYeHHE Tepmomerp, xuMuye-
Y )
2 | BOMSHMS pa3IUYHBIX (HaKTOPOB Ha 2 1 ckue peaktusbl, xumu- | YK-1, OITK-1
2 b
CKOPOCTh XUMHYECKOHN PEaKIiu yeckas mocyJia
OKCHNEPUMEHTAILHOE  MPUTOTOB- ApeomeTp, XUMHYE-
3 |JIeHHWe pacTBOPOB 3aJaHHOW KOH- 2 1 ckue peaktusbl, xumu- | YK-1, OITK-1
LEHTPAIIKH. yeckas mocyjia
bans BoxstHas mabopa-
OKclepUMeHTaJbHOE  U3y4YEeHHE TODHASL. XHMIHECKHe
4 | BNEKTPOIIMTUYECKON  JHCccomma- 2 1 egKTm’;H HMICCKAS] YK-1, OIIK-1
LWU U THIPOJIN3A COJICH. p ’
rocyzaa
OKCclepUMeHTaIbHOE  M3y4YeHHE bans BopstHas mabopa-
sniementoB  VII-A uVI-A moxn- TOpHAasA, XUMHUYECKHUE
5 o 2 2 ’ YK-1, OIIK-1
rpynmn. ['anorensr. Cepa. cBOHCTB PEaKTUBBL, XMMUYECKas
WX COEIMHEHUIA. rnocyzaa
OKCliepUMeHTaIbHOE  M3y4YEeHHE
bans BopstHas mabopa-
anemeHToB V-A u IV-A noarpym- TODHASL. XIMIECKIE
6 |me1. Asor. ®Pocdop. VYriepon, 2 2 eg KTH;SLI HMICCKaS] YK-1, OIIK-1
kpemHuil. CBOKCTBAa UX COEIUHE- p ’
o nocysa
HUH.
OKClepUMeHTaJIbHOE  U3y4YeHHE Bans BosHas 1aGopa
snemenToB I-A, 1I-A u III-A mon- TopHas XHMH%CKHI;
7 |rpymmn. Hatpuii, xanwii, MarHui, 2 2 eg KTH;H IMIIECKAS YK-1, OIIK-1
ammomMuHui. CBOMCTBA MX COEIH- P i
N nocyna
HEHHIH.
bans BopsiHas mabopa-
OKCIIEpUMEHTAILHOE — M3YYeHHE TODHASL. XIMIUCCKHE
8 | okucnurenpHO- 2 2 eg KTI/I]’SI)I MIYeCKas YK-1, OIIK-1
BOCCTAHOBUTEJILHBIX IPOLIECCOB p ’
nocyja
OKCIEpUMEHTAILHOE — M3YYeHHE XUMHUECKHE PeaKTH-
9 p >y 2 2 BBI, xuMm4deckas mocy- | YK-1, OIIK-1
KOMIIJICKCHBIX COSIMHEHUH.
Ja
bans BopsiHas mabopa-
OKCIIEpUMEHTAILHOE — M3YYeHHE TODHASL. XIMIUCCKHE
10 | cBOWICTB TpENeNbHBIX W HEIpe- 2 2 eg KTI/I]’SI)I HMIYeCKas YK-1, OIIK-1
JeNTBHBIX U YTIIEBOAOPOJIOB p ’
rocyzaa
OKCIEpUMEHTAIBHOE ~ M3YyYeHHE bans BopsiHas mabopa-
11 | cBOWCTB apOMaTHYECKUX YTIIEBO- 1 1 TOpHAasi, XUMHUYECKHE VYK-1, OIIK-1
JIOPOJIOB PEaKTUBBI, XUMHUYECKast




nocyjia
bans BomstHas mabopa-
OKCIEepUMEHTAIBHOE — M3YyYeHHE TODHASL. XIMIMECKIe
12 | ceotictB crupToB. [IpocTeie 3du- 1 1 pra, YK-1, OIIK-1
CaKTHBBI, XUMHUYUECKas
pbl ’
) rnocyna
bans BoxstHas mabopa-
OKCIEepUMEHTAIBHOE — M3YyYeHHE TOpHAs, XHMHUYCCKHE
13 | JNCHCP y 2 2 pat, VK-1, OMK-1
CBOMCTB (heHOJI0B PEaKTHBBI, XUMHUYUECKas
nocyJia
OKClepUMeHTaIbHOE  M3y4YCHHE bans BoxstHas mabopa-
CBOUCTB KapOOHOBBIX  KHCJIOT. TOpHAs, XHMHUYCCKHE
14 POOTE 2 2 prat, VK-1, OMK-1
3aBHCHMOCTh CBOWCTB KHCJIOT OT PEaKTHBBI, XUMUYECKas
UX CTPOCHHUSL. nocyJia
bans BogstHas mabopa-
[Mony4yenue CroXHBIX 3DUPOB U TODHASL. XIMIYECKHE
15 | axciepuMeHTaTbHOE H3yUYeHHE UX 2 2 pHas, YK-1, OIIK-1
. PEaKTHBBI, XUMHUYECKAs
cBOMCTB. JKUpHI U MbLIA. nocyna
Bans BogsiHas abopa-
9KCHC NMCHTAJIbHOC HU3YyUYCHUC TOpHAasi, XUMHUYCCKUEC
16 | 2NCHCP Y 1 1 pat, VK-1, OMK-1
CBOWCTB MOHO- M ICAaXapHJIOB PEaKTHBBI, XUMHUYECKAs
nocyJia
Bans BogsiHas abopa-
9KCHC NMCHTAJIbHOC HU3YyUYCHUC TOpHAasi, XUMHUYCCKUEC
17 | ZKenep Y 1 1 pHai, VK-1, OTTK-1
CBOWCTB MOJTUCAXAPHIOB PEaKTHBBI, XUMHUYECKAs
nocyaa
Bans BogsiHas abopa-
OKCIEPUMEHTATEHOE — M3YYCHHE TOPHASL. XUMHICCKIE
18 |cBONCTB aMHHOB M aMHUIOB KHC- 1 1 priai, VYK-1, OIIK-1
JIOT PEaKTHBBI, XUMHUYECKAs
nocyja
Baunst BogsiHas jabopa-
OKCIEPUMEHTAIBHOE — M3YYCHHE TOpHAs, XHMHUYECCKHE
19 p Y 1 1 pHa, VK-1, OITK-1
CTpOEHUSI OCITKOB U UX CBOMCTB PEaKTHBBI, XUMUYCCKas
nocyja
NTOT'O 32 28

4.5 CamocrosiTesibHAs padoTa 00y4aromuxcst

O0BeMm B akaj.gacax
OYHO-
Paznen nucuurmimHbl Bun camocrosTenpHON paboOTHI ;zgi’; 3a04Hast
o0yueHus bopma
00yueHust
npopaboTka y4eOHOro MaTephalia MO JUCIUIUINHE
OcHOBHBIE TOHATHS U | (KOHCTIEKTOB JICKIUH, yUeOHHKOB, MAaTEPUAJIOB CETE- 1 4
3aKOHbI XHMHH. DKBH- | BBIX PECYPCOB)
BaJICHT. BBITIOJTHEHHE WHIMBHYaJIbHBIX 3a1aHUI 1 2
TIOATOTOBKA K JTAOOPaTOPHBIM paboTaM 1 2
Xumuyeckass KHHETH- | MpopabdOTKa y4eOHOro Marepualia 1o JUCIUILTHHE
ka. CkopocTh peak- | (KOHCIEKTOB JEKIUH, yUeOHHKOB, MaTEPUAIOB CETe- 1 4
LU, METOJIBI €€ PEry- | BBIX PECYPCOB)
muposanus. Karanusa- | BeimonHeHwe HHINBUIYaIBHBIX 3aaHUH 1 2
TOpel M KaTAIMTUYC- | 1oroTOBKA K JIAOOPATOPHBIM paboTam
CKHE CUCTEMbl. XUMHU-
yeckoe H  (ha3oBoe 1 2
paBHOBeECHE.
XuMuueckas — TepMo- | IpopaboTka ydeOHOro Mmarepuana IO JHCLMIUIMHE 1 4
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JUHaAMHKa. BHCpFCTI/I—
Ka XHMHUYCCKUX IIpO-
OECCOB.

(KOHCTIEKTOB JICKIIHIA, Y4COHUKOB, MaTEpUAIIOB CETE-
BBIX PECYpPCOB)

BBITIOJTHEHUE WHANBHTYyaTbHBIX 3a1aHUH

MTOATOTOBKA K JTa0OpaTOPHBIM paboTam

PactBopel, nmucnepc-
HBIe cucTeMbl. Kiic-
JIOTHO-OCHOBHBIC
CBOIICTBA BEIIIECTB.

mpopaboTka y4eOHOTO Marepwaja IO AMCIHILIINHE
(KOHCTIEKTOB JIEKIIHIA, Y4eOHUKOB, MaTepHAIIOB CeTe-
BBIX PECYPCOB)

BBITTOJIHCHUEC UHAWBUAYAJIbHBIX SaI[aHI/IfI

MTOATOTOBKA K JTAOOpaTOPHBIM padoTaM

Crtpoenne atoMa

npopaboTka y4eOHOro Mmarepuaia Io JAUCIUILINHE
(KOHCTIEKTOB JIEKIIHIA, Y4eOHUKOB, MaTepHAIIOB CeTe-
BBIX PECYPCOB)

BBITTOJIHCHUEC UHANBUAYAJIbHBIX SaI[aHI/IfI

MTOITOTOBKA K JTa0OpaTOPHBIM paboTam

[Iepuonnueckuii 3aK0H
.. Menneneena.
Peakinonnas croco0-
HOCTH BE€UICCTB

mpopaboTka y4eOHOTO Marepwaia I0 AMCIHILIINHE
(KOHCIIEKTOB JIEKIUiA, Y4eOHMKOB, MaTepPHUaJIOB CETe-
BBIX PECYPCOB)

IOATOTOBKA K MPAKTUYCCKHUM 3aHATUAM

MTOATOTOBKA K JTa0OpaTOPHBIM paboTam

XUMHUYECKas CBSI3b.

npopaboTka y4eOHOro Marepuaia Io JAUCIUILIMHE
(KOHCTIEKTOB JIEKIHIA, Y4eOHUKOB, MaTEPHAIIOB CETe-
BBIX PECYPCOB)

KoMruiemMeHTapHOCTb. | HOATOTOBKA K PAKTUYCCKUM 3aHSTHAM
BBHITIOJTHEHUE WHINBHTyaTbHBIX 3aIaHUI
MTOATOTOBKA K JTA0OpaTOPHBIM paboTam
npopaboTka yd4eOHOro Marepuajia Io JAUCIUILIMHE
OKUCIUTEIHHO- (KOHCTIEKTOB JIEKIIHIA, Y4eOHUKOB, MaTEpHAIIOB CETe-
BOCCTaHOBUTEJIbHbIE BBIX PECYPCOB)
peaKIum. BBITIOJTHCHUE WHIMBUTYaJIbHBIX 3aIaHUH

MOJrOTOBKA K JTA00PaTOPHBIM paboTam

Kommirexkcabie cocaun-
HCHHUA

mpopaboTka y4yeOHOro MaTepHaja MO TUCLUIUIMHE
(KOHCTIEKTOB JIEKIINH, Y4eOHUKOB, MaTepHaJIOB CeTe-
BBIX PECYPCOB)

BBITTOJIHCHUC UHANBUAYAJIbHBIX 3a£[aHI/II\/'I

MOJrOTOBKA K JTA00PaTOPHBIM paboTam

XUMUS JJIEMEHTOB

npopaboTka y4eOHOro marepuajia I0 JAUCIUILIMHE
(KOHCTIIEKTORB JIEKIUi, YIeOHHUKOB, MAaTEPHUAJIOB CETe-
BBIX PECYPCOB)

BBINOJHEHUE UHAUBUIYaIbHbIX 3aJJaHUN

MOJIrOTOBKA K JIAOOpaTOpPHBIM paboTam

DNEeKTPOXUMHUUICCKHE
cuctembl. Kopposus
METaJIJIOB.

mpopaboTka y4yeOHOro MaTepHaja MO JUCHUIUIMHE
(KOHCTIEKTOB JIEKIIMA, y4eOHUKOB, MaTepHAJIOB CeTe-
BBIX PECYPCOB)

BBITTOJIHCHUEC UHANBUAYAJIbHBIX 3a,I[aHHﬁ

MIOATOTOBKA K JTAOOpaTOPHBIM paboTaM

XuMuuecKast HACHTH-
¢buxanys.

npopaboTKa y4eOHOro Mmarepuana 10 AWUCIUILUIMHE
(KOHCHIEKTOB JIEKIUH, YIeOHMKOB, MaTEpPHUAJIOB CETe-
BBIX PECYPCOB)

BBINOJHEHUE UHAUBUIYaIbHbIX 3aJJaHUN

MOJITOTOBKA K JIAOOpaTOPHBIM paboTam

TeopeTrnyeckre OCHOBBI
OpPTaHUYECKON XUMHH

npopaboTka y4eOHOro MaTephalia MO JUCIUIUINHE
(KOHCTIEKTOB JICKIIUH, y9eOHUKOB, MaTePHAJIOB CETe-
BBIX PECYPCOB)




BBITIOJTHCHUE WHIMBH Ty aTbHBIX 3aIaHUH 2 2

TTOATOTOBKA K JTaOOpaTOPHBIM padoTaM 2 2
npopaboTka y4eOHOro Mmarepuaja Io JAUCIUILINHE
(KOHCTIEKTOB JICKIIHIA, Y4COHUKOB, MaTCPUAIIOB CETe- 2 3

Anmkinnyeckue BEIX PECYPCOB)

YITIEBOOPO/IbI BBIITOJIHEHUE NHIMBUYAJIbHBIX 3aJaHUI 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
mpopaboTka y4eOHOTO Marepwaia IO AMCIHILIINHE
(KOHCTIEKTOB JICKIIHIA, Y4COHUKOB, MaTCPUAIIOB CETe- 2 3

Iuknmaeckue BEIX PECYPCOB)

YITIEBOOPO/IbI BBIITOJIHEHUE NHIMBUYAJIbHBIX 3aJaHUI 2 2
MTOATOTOBKA K JTAOOpaTOPHBIM paboTaM 2 2
npopaboTka y4eOHOro Marepuaia Io JAUCIUILINHE
(KOHCTIIEKTOB JIEKIUA, YIeOHINKOB, MaTEPHUAIOB CETe- 2 3

CrupThl ¥ peHOIBI BBIX PECYPCOB)

BBITIOJTHEHUE UHINBUIYAIbHBIX 3alaHUN 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
mpopaboTka y4eOHOTO Marepwaia I0 IUCIHILINHE

(KOHCTIEKTOB JICKIIMIA, Y4COHUKOB, MaTCPHAIIOB CETe- 2 3

Kap6ouunbaeie BBIX PECYPCOB)

COCAMHCHNA BBIMTOJIHEHUE UHIUBUYAJIbHBIX 3aJaHUI 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
npopaboTka y4eOHOro Marepuaia Io JAUCIUILIMHE
(KOHCTIEKTOB JICKIHIA, y4eOHUKOB, MaTepHAIIOB CEeTe- 2 3

KapOoHOBBIC ~KHCIOTHI | oo pecypcos)

1 X TIPOU3BO/HBIC BBITIOJTHEHUE UHINBUIYAIbHBIX 3alaHUN 2 2
MTOATOTOBKA K JTA00paTOPHBIM paboTam 2 2
mpopaboTka y4eOHOro MaTepuaia MO JUCIUIUINHE
(KOHCTIEKTOB JICKIIMA, Y4COHUKOB, MaTEPHAIIOB CETe- 2 3

YrieBobl (MOHO-, BBIX PECYPCOB)

A= 1 IONUCAXAPHB) [y mepe WH/IMBUIYaJIbHBIX 33/IaHUM 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
npopaboTka yd4eOHOro marepuajia Io JAUCIUILIMHE

Asotconepxarye (KOHCTIEKTOB JIEKIHIA, Y4eOHUKOB, MaTEpHAIIOB CETe- 2 3

OpraHUYeCKHe BBIX PECYPCOB)

COCIUHEHUS BBINOJIHCHUE UHIMBUYaIbHBIX 3aJaHH 2 2
MTOITOTOBKA K JJA00OPaTOPHBIM paboTam 2 2
mpopaboTka y4eOHOro MaTepuaia MO JUCIUIUINHE

[ eTepOLHKINIECKIE 1 (KOHCTIEKTOB JICKIIMH, Y4COHUKOB, MaTEPHAIIOB CETe- 2 3

37IEMEHTOOpraHHYeCcKHe | BBIX PECYpCoB)

COeIMHEHHS BBIMOJIHEHUE WHTUBHYaTbHBIX 3aJaHIH 2 2
MTOATOTOBKA K JTa00OpaTOpPHBIM paboTam 2 2
HUTOI'o 108 158

Ilepeyenb yueOHO-MeTOANYECKOr0 o0ecreYeHsl AJIsl CAMOCTOSATEIbHOH padoThl MO
AUCHHIINHE:

1. Ky3nenoBa P.B. Meronnyeckue pyKoOBOJICTBO K CAMOCTOSITENILHOW paboTe 1Mo JAUCIU-
irHe «XuMHEsI», HarpasieHue moarotoBku 38.03.07 Toaposenenne. Muaypuack 2026 r.

4.6 BbinoJiHeHHEe KOHTPOJIbHOM PadoThI 00yYAKIIMMHUCH
0YHO-32049HOI (POPMBbI 00yUEHHSI — HE NPETYCMOTPEHO




4.7 Conep:kaHue pa3aesioB M CHUIINHBI

1 cemecTp

1. OcHOBHbBIE NOHATHUS U 3AKOHbI XUMHUHM. JKBUBAJIEHT.

[Ipeamer u3ydyeHuss xuMuHu. MecTO XMMHUM B LEIOM M HEOPraHUYECKOM XUMHUU B
YaCTHOCTH CPEAM €CTECTBECHHO-HAYYHBIX JMCUMIUIMH. Ponp XuMH3anuu B pa3sBUTUH
MIPOU3BOJUTENBHBIX CUJI CEIBbCKOIO X034icTBAa. OTHOCUTENBbHBIE ATOMHBIE U MOJEKYJISIPHbBIE
Macchl. IIpoctsle u cinoxHble BemecTBa. HoOMeHKnarypa HEOPraHMYECKUX BelecTB. Molb.
Mousipuass Macca. MoOJSIpHBIE 00bEM. CHJI CEIBCKOTO XO3SHCTBA. ATOMBI. DJIEMEHTBHI.
Mounekynbl. CTexuoMeTpusi. 3aKOH COXpaHEHMsI MacChl U SHEPTUU. 3aKOH ITOCTOSIHCTBA COCTaBa!
JAIbTOHUABI U OepTouiuabpl. 3akoH ABOraJipo M CJIEACTBUA M3 HEro. 3aKOH KpPaTHBIX
OTHOLIEHUH. 3aKOH 3KBUBAJEHTOB. OKBHUBAJEHT 3JIEMEHTOB U COECIMHEHUI. OKBHBAJICHTHAs
Macca. HMcnonp30BaHME XUMHUYECKHMX IIOHATHN, 3aKOHOB M METOJIOB MCCIEJOBaHUS B
CEJIbCKOXO3SMCTBEHHBIX M OMOJIOTMYECKUX HayKax. DKOJIOIMYecKas OMacHOCTb HErpaMOTHOTO
MPUMEHEHHUS XUMUYECKUX MTPOJYKTOB B CEIBCKOM XO35HCTBE.

2. XuMHYecKasi TePMOANHAMHUKA U KMHETHKA

DHepreTuka XUMHUYECKUX npoueccoB. OCHOBHBIE 3aKOHOMEPHOCTH. VM cronb3oBaHue Ter-
J0BBIX 3((}HEKTOB XUMUYECKUX peakuuii B TexHomoruu. OOpatumbie U HEOOpAaTUMBbIE XHUMHYE-
ckue npoueccel. COCTOSIHUE BEILIECTBA; TEMIIEpATypa U JIaBJIEHUE KaK MapamMeTpbl, ONPEeIIsito-
LIME COCTOSHUE BEILECTBA.

OHTanbnus Kak QyHKIUS COCTOSIHHS BEUIECTBA, KaKk Mepa 3alaceHHON BEIIECTBOM JHEP-
ruu. DJIEKTpOHHAs, KosiebaTenbHas, BpallareibHasl U MOCTyNaTelbHasl COCTABIISIOIINE dHTANb-
nuu. CBsI3b PHTAJIBIUU U TEIIOEMKOCTH. DHTAIBIUSA U TEIIOBOM 3 dexT peakunu. Borauce-
HUE DHTAIBIINU PEAKINHU 10 3HAYCHUSM DHTAJIBINNA 00pa30BaHuUs MPOIYKTOB U PEareHTOB Peak-
nun. 3akoH ['ecca.

CBoOojHas sHeprus ['mb0ca kak pyHKIMs cocTossaus BeniectBa. AG peakIuu Kak mpu-
YiHA MPOTEKAHUSI CAMOIIPOM3BOJIBHBIX peakiuii. Cesi3b AG peakuun ¢ KOHCTAHTOW PaBHOBECHSI
peaxmun. Berancinenne AG peakiiuy 0 3HaYSHUSIM CBOOOIHBIX DPHEPTU 00pa30BaHUs MPOIYK-
TOB U PEAr€HTOB PEAKLIUH.

OHTponusi. BeposTHOCT MaKpOCOCTOSIHUSI KaK YHUCIIO MHKPOCOCTOSHUN TIPH 3aJaHHOU
DHTAJIBIIMU. DHTPONUS KaK Mepa BEPOATHOCTH MAaKpOCOCTOSHMs. BbluMcieHue 3HTpONUU peak-
LAX 110 SHTPOIUAM IIPOJYKTOB U PEAreHTOB PeakUUH. BTOpO 3aKOH TEPMOJMHAMUKYU KaK KpHU-
TepUil HaIpaBJICHUS XUMUUECKOW peakluuu. DHTATbIUHHBIA 1 SHTPONUIHBIN BKIIaabl B CBOOO-
HYIO DHEPTUIO peakiuu. FIX oTHOCUTENBHAS POJIb.

[IprMeHeHne 1 3HaYeHUE SHEPTETUKN XUMUYECKUX peakuuid. [Iporao3upoBanue Hanpas-
neHust peakimii. BoaMoxkHOCTH pacuera u mpubiamkeHHbIX orleHOK AG peaknuii. DHepreTuka
OMOCHHTE3a U CUHTE3a HEYCTOMYMBBIX COEAUHEHUH.

IToHATHE O CKOPOCTH XMMMYECKOW peakuuu. VIcTMHHas (MCHOBEHHasl) CKOPOCTh peak-
1uu. OcHOBHBIE (PaKTOPHI, BIMSIIONIME HA CKOPOCTh peakluu. XUMHUYEcKas peaklus Kak mocle-
JIOBAaTEJIbHOCTD JIEMEHTApHBIX CTaJAMN. 3aKOH JEHCTBYIOIIMX MAacC — OCHOBHOW 3aKOH XHMUYe-
CKOM KMHETUKH JUIsl dJIEMEHTapHOW ctaauu. KoHcTaHTa CKOPOCTH peakuuu. 3aBUCUMOCThH CKO-
POCTH XMMHUYECKOH peakiuu ot Temmepatypsl. [Ipasuno Baut-T'odda. YpaBuenue Appenuyca.
[IpencraBnenre 00 PHEPTHHM AKTHUBAIMH, YHEPTETHUYECKOM Oapbepe U MEePEeXOJHOM aKTHBUPO-
BAaHHOM KOMILJIEKCE.

Meroasl peryinpoBaHus CKOPOCTH XMMHYECKON peaklIMH. 3HAUEHHE XUMHUYECKOM Tep-
MOJMHAMUKH U KMHETHKH B XUMUH, OMOJIOTHH U CEJIbCKOM Xo3aicTBe. KaranusaTopsl u katasiu-
THYECKHE CUCTEMBI. CYIIHOCTh KATAIMTUYECKOTrO NEHUCTBUsA. ['OMOTE€HHBIN U T€TEpOTreHHBbIN Ka-
Tanu3. MeToap! NOoBbIeHUS 3(PPEKTUBHOCTH TEXHOJOTHYECKUX MPOLECCOB 3a CYET UCIOIb30-
BAaHMSI KaTaJIU3aTOPOB.

3. Xumuyieckoe u (pa3oBoe paBHOBecHe

XUMHUYECKOE paBHOBECHE KaK Pe3yibTaT CaMOMPOM3BOJIBHOIO MPOTEKaHUs 0OpaTHMOMN
peakuuy. /J[uHaMHUUYECKUi XapakTep XMMUYECKOro paBHOBeCHs. IIpu3Haku MCTMHHOIO paBHOBE-
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cusi. [IpencraBineHne 0 KBa3UPaBHOBECUU U TICEBIOPABHOBECHH (METACTAOMILHOM COCTOSIHHIH).
3akoH neicTByromux macc. KoHcranta paBHoBecusa. CMeIlleHHE PaBHOBECHUS MPU MU3MEHEHUU
KOHIIEHTpalUH, TeMiieparypsl U nasieHud. [Ipunuun Jle-Illarense. Poap XumMuyeckux paBHOBe-
CHUii B IpUPOJIE.

4. PacTBOpHBI 1UCHIepCHBbIE cucTeMbl. KMCI0THO-0CHOBHBIE CBOIICTBA BElIECTB.

PactBops! 1 ux npupona. [Ipuunner oOpazoBanus pactBopoB. [Ipupona MexxmMonekymsp-
HBIX CHJI B pacTBopax. CriocoObl BBIpaKCHHsI KOHIICHTPAIHA PACTBOPOB.

Teopus 3MEKTPOIUTUYECKON TUCCOLUALUU. DIEKTPOJIUTHI U HEANEKTPOJIUTHL. [ucconu-
alus JEKTPOJIMTOB B BOAHBIX pacTBopax. ['myaparamus (cosbBaTaiusi) nOHOB. CTENEHb U CTyIe-
HU aucconnanuu. CuibHbIe U ciiabdbie AnekTpoduThl. [Ipumenenue 3/IM k snekrposmram. Kon-
CTaHTa IucconManuu U (pakTopsl, BIUstomue Ha Hee. Mlonnbie peakuuu. [IponsBenenue pacTBo-
pUMOCTHU. 3HAYEHHE CHUIIbHBIX U CIA0BIX 3JIEKTPOJIUTOB. PacTBOPHI HEINEKTPOIUTOB U UX CBOM-
CTBa.

Hucconmarus Bonbl. MoHHOE ipou3BeeHue Bobl. Bogopoanslii moka3arens (pH) u ero
BJIUSIHUE HAa XOJ TEXHOJOTMYECKHX mpoleccoB. Ero msmepenue u 3HaueHue. [uccoumanus
ambponutoB. Boma, kak pacTBopuTens. 3HAu€HHWE BOJBI JJIsi TEXHUYECKHX IMPOIECCOB.
Bognonoaroroska. I'mapatel. Kpuctamnoruapatel. ConbBarbl. 3HaUY€HHE PacTBOPOB B XMMMHH,
Ouonorun, TexHuke U ObiTy. ['mmponu3 coneit. Koncranta u cremenp ruaponusa. Hx
3aBUCUMOCTh OT TEMIIEpaTyphl, KOHIIEHTpAMU W Tpupoasl cojeil. Ilonstue o OydepHbIX
pacTBopax.

Hucnepcubie cuctembl. CTpocHHE, KiIacCH(PUKAIUS M CBOMCTBA JUCTICPCHBIX CHCTEM.
Ancop6uus. M3otepMmbl aacopOuuu U ux omnucanue. Buasl copOunu. OpueHTanus MOJEKYl B
MOBEPXHOCTHOM cJiioe. [IoBepXHOCTHOE HaTsKEHHE U cMauuBaHue. KanwmsipHoe nasienue. Mx
pOJIb.

5. Ctpoenne atoma

OcCHOBHbIE MPUHLIMIBI KBAHTOBOM TEOPUM CTPOEHUS BELIECTBA: MPEACTABICHUS O KOp-
MYCKYJISIPHO-BOJIHOBOM JIyaJIU3M€ SIBJICHUM MHKpPOMUPA, MPUHIIUIIE HEONPEACIICHHOCTH, ypaB-
Henuu lllpeaunrepa, BoTHOBON QyHKIIMU, aTOMHOU opOuTanu. KBaHTOBBIE uncia: TIaBHOE, Op-
OuTaNbHOE, MATHUTHOE U CITMHOBOE. JHEPreTHUECKUE YPOBHH U MOAYPOBHU atoma. Bua BoHO-
BbIX (DYHKIIMH, OTBEYAIOIINX PA3IMYHBIM OPOUTAIBFHBIM KBAaHTOBBIM YHCIIAM, U paclpeesieHue
AJIEKTPOHHOW IJIOTHOCTH HA PA3JIMUHBIX aTOMHBIX opOuTayisx. [IpMHIMIBI 3amOMHEHUs SJIeK-
TPOHHBIX OpOHUTaliell aToMa B OCHOBHOM COCTOsIHUU: mpuHImN [laynu, mpasuno XyHaa. Diek-
TPOHHBIE EMKOCTH OpOMTasel, MoypoBHEN U YPOBHEN aTOMa.

CrniocoOsl 3amucu AIeKTPOHHBIX Gopmyn atroma. [IpeacraBnenust 00 3IEKTPOHHOM OCTOBE
1 OpOUTAJISIX BAJICHTHBIX YPOBHEH aTOoMa.

6. llepunoanuecknii 3axon /.. MenneneeBa PeakunoHHasi cnocOOHOCTH BelIeCTB.

XUMUA U IEpUOAUYECKasi CUCTEMA AJIEMEHTOB. [locTpoeHue CTPYKTYphl TEPUOINYECKOMN
CHUCTEMBbI, MCXOJs W3 HHEPreTUYECKOM IMOCIEeN0BATEIbHOCTH MOAYPOBHEH MHOI03JEMEHTHBIX
atoMoB. [lonstue nepuona u ero ¢popmupoBanue no npasuwiaMm Kieukockoro. Ilpuuunst pas-
JIMYHOW JUUTMHBI IEPUOJIOB; S-, P-, -, f-3JIeMEHTBI U UX PacnoIOXKEHNUE B CTPYKTYpPE MEePHOIHYE-
ckoit cucrembl. CoBpeMeHHas (HOpMyJIMPOBKA MEPUOINYECKOT0 3aKOHA. JJMMHHO- U KOpOTKOIe-
PHOJHBIN BapHaHTHI MEPUOINYECKOi cucTembl. X ocobenHocTH. Pacmonoxkenne B HUX MeTal-
JIOB M HEMETAJUIOB. 3HAYECHHE MTEPUOANYECKOr0 3aKOHA ISl XUMHUH.

CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHIIMAT MOHU3ALMH, CPOJICTBO K 3JIEKTPOHY, DIEKTPO-
OTPHUIIATEILHOCTH, paauychl Ban-aep-Baanbca), o0mue xuMuyeckne CBOMCTBA SJIEMEHTOB U TIe-
PUOIUYECKHI XapaKTep UX U3MEHEHHUs. PeaklinoHHasi CIOCOOHOCTh BEIIECTB.

7. Xumnueckasi cBsi3b KomiieMeHTapHOCTD.

Xumuueckasi CBsi3b. TUIIBI CBSI3€M: KOBaJIEHTHAs, MOHHAs, METAJNTIMYECKast, BOJOPOAHAS.

XapaKkTepUCTUKHU CBS3CH: DJIEKTPUYECKUE JTUTIONHHBIE MOMEHTHI, d(PhEKTHBHBIC 3apsi bl
aTOMOB, CTE€TIEHb HOHHOCTH, HAIIPaBJIEHHOCTb U HACBHIIIEHHOCTb, SHEPTUSI U JITTUHA CBSI3H.
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MeTo/ BaJIeHTHBIX CBsI3€il 1 0COOCHHOCTH UCTIONIh3yeMON B HEM BOJHOBOW ()YHKIUH, G-
U T-CcB3U. Tumbl THOpUIN3ALMK aTOMHBIX opOuTanei u reomerpust Mojekyn. He monenennsie
JIEKTPOHHbIE Tapbl MOJIEKYI.

MeTon MONEKyISpHBIX OpOHTanell U OCOOCHHOCTH HCHOJb3yeMOW B HEM BOJHOBOM
¢yukuuu. CBS3BIBAIONINE W Pa3PBIXJIIONIMNE MOJEKYISApHbIE opOuTanu. VX 3amoiHeHue siiek-
TPOHAMHU, MOPAJOK U 3HEprus cBs3el. CBsA3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIaX.

[IposiBieHne CBOMCTB XUMHUUYECKUX CBSI3€M B TBEPJOM COCTOSIHUM BELIECTBA.

Oco0eHHOCTH MOHHOM CBS3H U CTPOCHUE MOHHBIX KPUCTAIIOB C OJHOATOMHBIMU U MHO-
roaroMHbIMU MOHaMH. CBONCTBAa MOHHBIX KPUCTALUIOB. MOJEKYJISpHBIE U KapKacHbIE KpUCTaJI-
JIBI, IX CBOMCTBA.

[IpuMeHeHne TeOpUU XUMHUYECKOM CBA3M B XMMUU M OUOJOTUU. DHEPrusi KOBAJIEHTHBIX
CBsI3€H M dHEpreThuka XuMudeckux peakumii. [Ipeackazanue reometpun Monekyi. Kapkacusle u
IPOCTPAHCTBEHHBIE M300paKEHUsI MOJIEKYI. [ MOKOCTh OMOMOJIEKY KaK pe3yiabTaT CBOOOJHOTO
BpallleHus1 BOKPYT G-CBsi3eil. B3aumoselicTBue 61MOMOIIeKys ¢ BOJIOM Kak cielcTBUe 00pa3oBa-
HUS BOJAOPOJHBIX CBSI3€H U B3aUMOJICHCTBUS AUIOJIEH BOJbI C aTOMAMU, UMEIOLIUMU 3HAYUTEIb-
HbI€ 3apsabl. KOMITIMMEHTapHOCTD.

8. OKHCIUTE/ILHO-BOCCTAHOBUTEIbHbIE PEaKIINU

BajleHTHOCTP M OKHMCJIEHHOCTb 3JIEMEHTOB. THIBI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii. CocraBnenue ux ypaBHeHuil. ®Daktopsl, Biaustomue Ha O.B.P. OxucnurensHo-
BOCCTAHOBUTEJbHbIE 3KBUBaJIEHTHl. 3HaueHue O.B.P. KucioTHO-OCHOBHBIE W OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB U UX COEAMHEHHIA.

9. KomiutekcHbIe (KOOPAHHAIIMOHHBIE) COeTHHEHUS

CocTaB u cTpoeHue KOMIUIEKCHBIX coequHeHui. KoopnunanumonHas teopust Bepuepa.
[Ipupoga XMMUYECKUX CBA3€H B KOMIUIEKCHBIX CO€AMHEHUsX. J(uccouuanuss U yCTOWYMBOCTh
KOMIUIEKCHBIX coeuHeHui. VX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coeluHeHui. Xiopo-
¢bu, reMuH, GEPMEHTHI - IPUPOIHBIE KOMITJICKCHBIE COSTUHEHUSI.

3HaueHue KOMIUJIEKCHBIX COEIMHEHUN B OMoXxumHM KieTku. HoBoe HampaBieHHe B Xu-
MUU — OMOHEOpraHNYecKass XUMHUSI.

10. Xumus 3JieMeHTOB

1. Booopoo. Inemenmur VII-A u VIII-A nooepynn. CBoeobpa3ue CTpoeHuUs: aToma BOJO-
pona, GU3NYECKUX U XUMUYECKHX CBOWCTB 3TOro ayieMeHTa. M3oTonsl Bogopoaa. bunapusie co-
€MHEHUs BOJOPOJIa C 3JIEKTPOOTPULIATEIbHBIMU 3JIEMEHTAMU, UX MOBEJIEHUE B BOJHBIX PacTBO-
pax. I'maparanus nporona. Kosanentusle ruapuasl 3nementoB |HIA-IVA-nioarpymnm, ux ocHOB-
Hble (PU3MYECKHE U XMMHUUYECKHE CBOWCTBA. [ MIAPU/IBI MIETOYHBIX U MIETOYHO3EMENbHBIX METall-
JIOB, UX CcOJIe00pa3Hblil XapakTep. [ MapuI-uoH Kak BOCCTAHOBUTENb U JIMTAHI.

Bonoponnas cBsi3b, ee 3HaUeHHE B IpUpPOE. 3HAUCHHE BOJOPOa Kak Haubosee pacipo-
CTpaHEHHOro 31eMeHTa Bcenennoi. Bogopoacoaep:xkaiiye opraHM4eckKiue COEAUHEHHST KaK OC-
HOBHbIE KOMIIOHEHTBI KHMBOT'0 BellecTBa. Poib BOJBI Kak cpe1oo0pa3yromiero BemecTBa KIeTKH.
Bona B cenbCkoM X0351CTBE. DKOJIOTMYECKHE aCIIEKTHI BOJOMOIb30BAHMS.

l'amoreHpl M WX COEAMHEHHA. OJIEKTPOHHOE CTPOEHHE AaTOMOB TaJIOTEHOB U
3aKOHOMEPHOCTH  W3MEHEHHUsI CBOWMCTB TaJlOT€HOB B  moArpymmne.  XJOPOBOAOPO/,
XJIOpoBOAOpoaHas (constHast) kucioTa. CoeIMHEHUS ¢ MOJIOKUTEIbHBIMU CTENIEHAMHU OKUCIICHUS
XJIOpa, UX XUMH4eckue cBoiicTBa. OCOOEHHOCTH XJI0pa Kak OMOreHHoro 31eMenTa. Poib xiiopa B
KJeTKe; (TOp Kak OMONIOTMYECKH HEOOXOIMMBIM 3JIEMEHT M KakK 3JIEeMEHT — 3arps3HUTENb
OKPYKaIOIIEeH Cpebl.

«MHepTHBIE» Ta3bl, UX cTpoeHue. OCOOEHHOCTH UX XMMUYECKHX U (PU3NYECKUX CBOWCTB.
CoennHeHus 0J1aropoIHBIX T'a30B.

2. Dnemenmut V1-A nodepynnei. Kucnopon. Atomnasi xapaktepuctuka. OcoOeHHOCTH
CTPYKTYpbI MOJIEKYJI KUCJIOpOa. 3HaUeHHE KUCIIOPOa, KaK OCHOBHOT'O JIEMEHTA 36MHOM KOPBI.
MHoroo0pasue coenunenuid kucioponaa. O3on. Ilepokcunsl. Bona, kak aurana B KOMIUIEKCaX.
DKoJoruyeckas poJib KUCI0pOoia U 030Ha aTMOC(hEpHI.
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Cepa. OcoOEHHOCTH XUMHUYECKUX CBsized cepbl. 'mapuabl u okcuabl cepsl. Cynbduast u
nonucyabhuasl cepbl. CepHUCTast, CepHasi ¥ THOCEPHAs KUCIIOTHI.

Cynbdursl, cynbdarel ¥ THOCYIbPAThl. 3HAYCHHE COCIAUHEHUN Cepbl. DKOJIOTUYCCKU
OTIaCHbIE COCIMHEHUS CEPBHI.

3. Onemenmul V-A nooepynnul. A30T B nipupojie. ATOMHas xapaktepuctuka. [lomydenue
U npuMeHeHue azoTa. CoeMHEHHUs a30Ta C BOJOPOJOM U KuciopoioM. [loidydenue cBoiicTBa
npuMeHeHne. AMMOHUIHbBIE cond. MoyeBHHA. A30THCTasi U a30THAsI KUCIOTHL. HUTPUTHI 1 HUT-
patbl. [IpuunHBI HEYCTOWYMBOCTU coequHeHH a3oTa. Ocol0oe 3HaUeHUE a30Ta KaKk OMOTeHHOTo
anemenTa. Pone gochopa B mpupone. Ero aromnast xapakrepuctuka. Coenunenue docdopa ¢
KHucIoposioM U BojpopoaoM. Dochopuasl. Pocdopucras kuciaora. Mera-, OpTo-, HOJIU- U MHPO-
dochopusie kucnotel. Mx 3nauenune. @ocdurer u docdarel. buorennoe 3nauenue docdopa.
Kpyrosopot hocdopa B mpupojie u coaepkaHue B Mo4Bax.

4. Dnemenmot IV-A epynner. Yriepon B mpupojie. Xapaktepuctuka aroma. OcoO0eHHOCTH
XUMHUYECKHX CBsI3eH yriaepoaa u ux poiib. OKCUABI aToMa yriiepoja. DKOJIOrHYecKoe 3HaUeHHe
CO2 B armocdepe (mapHUKOBBINA dPQeKT). YroapHast KHCIOTa U KapOOHATHI, X OCOOCHHOCTH.
buorennoe 3nauenue yriepona. KpyroBopot yriiepoa B mpupo/ie.

Oprannyeckue coeauHeHusi. OCHOBHBIC MOHATUS M MPEICTABICHUS OPraHUYECKOH XU-
MUU: XUMHYECKas CBS3b, (DYHKIMOHAIbHBIE TPYIIBI M KJIACChl OPraHMYECKHX COEIUHEHUH.
N3omepus. YTriieBogopoabl U UX MPOU3BOIHBIC KaK BHU/BI TOTUINBA, OCHOBHBIE MTPUHITUIIBI ITEpe-
pabotku HedTH, yris cnaHies B ToruBo A [.B.C., sHeproycTaHoBOK, B CMa304HbIE MaTEpH-
aJIbl U Ap.

CoenuHeHus yriepojaa Kak OCHOBa JUIsl TOIUIMBA U monumMepoB. [lomumeps u oiaurome-
polL. [HomukonneHcanus u nmonmumepu3samysi. CBOMCTBA MOJTUMEPOB B 3aBUCUMOCTH OT CTPYKTYPHI
U cocraBa. TepMormacTUYHbIE M TEPMOpPEaKTUBHbIE MaTepualbl [IneHounsie MaTepuansl. Kom-
no3UT B ¢/X mpousBozcTBe. Kien. M30sM1MOHHBIE TOJIMMEpHBIE MaTepHajibl. 3aBHCHMOCTb
CBOICTB MOJIMMEPHBIX MaTEpUaIOB OT COCTaBa U CTPYKTYpHI. Vcrnonap30BaHUE MOJIMMEPHBIX Ma-
TEpUAIOB B COBPEMEHHBIX TEXHOJIIOTHYECKHX Tporieccax. [lepepaboTka moammepos.

KpemHuuii B nmpuposie, B KUBOTHBIX opranusmax. Okcuapl kpeMHusi. KpeMHueBble Kucio-
TBI, CHITUKATHI, UX IpUMeHeHne. KpeMHnii, Kak mouyBo00Opa3yroImnii 3JIeMEHT.

5. Onemenmur 1-4, 11-4 u 1-A epynn. OcobeHHOCTH MeTamioB. MeTaquinyeckas CBsI3b.
Harpuii u xanuii B npupose. XapakrepucTuka aToMoB. Poib HaTpus u Kanust B OMOXMMHHM pac-
TEHUH M )KUBOTHBIX. 3acOJieHHE MOYB. [ MapaTanus KaTHOHOB IIEIOYHBIX METAJUIOB U KPYTOBO-
pOT HaTpus W Kajusi B npupoxae. PacTBopuMocTh ux cojeil. OKCHUIBl U THIPOKCUIBI HATPHS H
kanust. Chepbl IpUMEHEHUs COeIMHEeHUI HaTpusl U Kanusa. Marauid. Ero cogep)kanue B mouse.
Oxkcup, rupokcus u conu marausi. Ux 3nauenue. Mon maraus u xaopoduiut. Kanpumii. Xapax-
TepUCTHKa aTOMOB. OKCHJI, THAPOKCU U Kaiblius. buonorndeckas pospb kanbius. Conyu Maraus
U KaJIbIHSI ¥ KECTKOCTh MPUPOIHBIX BOJ. Mephl ’KEeCTKOCTH BOJBI. V3BeCTKOBaHME M THIICOBA-
HHUE NOYB. 3HaYeHUE COCTMHEHUH MarHus M KalbliMs B MIPOU3BOJICTBE BKYIIMX METAJUIOB IS
CTPOMTENBCTBA.

bop. Oxcun 6opa. bopHast kucnora. bop kak MUKpO3JI€MEHT.

AmoMuHUN. ATIOMHHHM, KaK KOMIUIEKCOOOpa30BaTeIh U MOYBOOOPA3YIOMIMI IJIEMEHT.
AmpoTepHbIe CBOICTBA AIOMUHUSI.

6. Ilepexoonvie memannvi. Onemenmur 1B, 2B, 3B, 4B, 5B, 6B, 7B, 8B, epynn. -
AJIEMEHTHI — EPeXOAHbIe MeTalIbl. VX XapakTepHas OCOOCHHOCTb: IIEpEMEHHAs CTEIIeHb OKHC-
JIeHUs1, 00pa30BaHUe KOMIUIEKCHBIX COCTUHECHUH.

Menb. Cepebpo. Meap B nectuiaax. bakrepunuaasie cBoiicTBa cepedbpa. Mens u ce-
pebpo kak komiuiekcooOpazoBatenu. [luak. Pryts. Kammmii. VX 3HadeHME M TOKCHYHOCTD.
XpoMm. XpoMHUTBIL. XpoMaTbl M OMXpoOMaTbl Kak BOCCTAHOBHUTEIM W OKUCIMTENW. Mapraser.
Manranatel u nepmanrasatsl. JKene3o. Poib jkene3a B u3HHM opraHu3zMoB. ['emorino6un. Me-
TaJJIBI-MUKPO3JIEMEHThI. TOKCHYHOCTD TSHKETIBIX METAILIOB.

11. DyekTpOXMMHUYECKHE CHCTEMBI.
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Mex(hasHblii cKauek MOTEHIMaNa. DIEKTPOXUMHUUYECKHH ps] HanpspkeHuil. OCHOBHBIE
0COOEHHOCTH 3JIEKTPOXUMHUECKUX 3JIEMEHTOB. XMMUYECKME UCTOYHHUKHM TOKa. DIEKTPOJIU3 U
€ro 3aKOHOMEPHOCTH. DIEKTPOXUMHUYECKHE METO/IbI 00pabOTKH METAIIOB. DJIEKTPOXUMHUECKAs
KOppO3Hs M MeToAbl 00pbObI ¢ Hel. 3amuTa MeTauioB oT Koppo3uu. KarogHoe u aHoaHoe 1o-
KPBITHS.

12. Xumnueckasi naeHTHPUKAIUA.

KauecTBeHHBIN U KOJIMYECTBEHHBIN XUMUYECKUH aHanu3. MeTobl aHaiusa.

2 cemecTp

1. TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMMH.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUUecKoro crpoerust A.M.byrieposa. ['ubpuauszanus
aTOMOB yIUIepOJa U XMMHYECKasl CBSA3b B OpraHMyeckux coeanHeHusx. Knaccugukanus, ctpoe-
HUE U HOMEHKJIaTypa OPraHWYEeCKUX COeIMHEHUH. MeXaHu3MBbl, KaTalu3 U Kiaccu(uKamus op-
raHWYecKux peakuui. ['oMmonoruyecknid psa u romonoru. M3zomepus, Buasl uzomepun. Bzanm-
HOE€ BJIMSIHME aTOMOB B MOJIEKYJIaX OpraHu4ecKkux BemecTB. CBONWCTBAa OCHOBHBIX KJIACCOB Opra-
HUYECKUX COCIINHEHUN.

2. AIMKJINYeCcKHue yriieBoAOpOAbI.

Hcrounuku yrieBonopoaos. [lepepaboTka NprUpoIHOTO CHIPbSL.

Ankanpl. HoMeHKIaTypa, U30MepHsi, CTpoeHHE,SP3-TuOpuan3anus. XUMAIECKHE CBOM-
CTBa, IPUMEHEHHUE, METO/IbI ITOJTY4ECHHUS.

Ankensl. HoMeHKaTypa, n30Mepusi, CTpOSHHE aJKEHOB, SP2-THOpuaM3anus. XuMHuye-
CKHE CBOMCTBa, MpaBUia0 MapkoBHuKOBa. Peakuun nonumepusauuu. Ilonarue o nommmepax,
MOHOMEpAX, CTENEHU noaumepu3anuu. [Ipumenenre ankeHoB U METO/Ibl UX MOTYYEHHUS.

Anxaguensl. HoMeHKiIaTypa, uzomepusi, CTpoeHre. XUMHUYECKAE PEAKIIUU B COIPSIKCH-
HBIX cucTeMax. [IpupoaHbIii 1 CHHTETUYECKHUM KaydyKH.

Anxunbl. HoMeHknaTypa, u3oMepus, CTpoeHue, Sp-rubpuausanus. XUMUYECKHE CBOM-
CTBa: peaKklUu NMPUCOECTUHEHMs], 3aMellleHUs, nonuMepu3anun. AneruwieH. Peaknus Kydeposa.
[TpuMeHeHnEe aNKUHOB U METO/IbI UX MOITYYECHHUS.

[Tonumepuszanus HenpeaeabHbIX COCIUHEHUH. MOHOMED, OJUrOMep, MOJIMMED, CTENECHb
noaumepu3zauu. Kinaccudukanus u cTpoeHue noJIuMepoB.

3. Hukau4veckue yrieBoaopoabl.

[uknoankansl. CTpoeHUe, HOMEHKIIATYPa, U30MEpHsl, XUMUYECKHe cBolicTBa. CTeponbl,
UX CTPOEHHUE U IPUMEHEHHE.

Apomarudeckue yrieBoaopoisl. HomeHknarypa, m3omepus, JIEKTPOHHOE CTPOCHHE,
Sp2-Tubpuamn3anus apeHoB. XHUMUYECKHE CBOWCTBA OCH30JIa U €ro TOMOJIOroB. BiusHue 3ame-
cTUTeNeld B OEH30JIbHOM KOJIbLE HAa PEAKLIMOHHYIO CIIOCOOHOCTh MPOM3BOJHBIX aPOMATHUECKUX
YIJIEBOIOPOAOB B PEAKIUAX AIEKTPOPHILHOTO 3aMelIeHusl. MeToabl MoTy4eHNs 1 IPUMEHEHNE
apeHOB.

lNanorenonpou3BoaHble yriaeBonopoAoB. Kiaccudukainus, crpoeHre, HOMEHKJIATypa,
M30MEPHUsI, XUMUYECKUE CBOMCTBA. [IprMeHeHne U noaydeHne IrajJoreHONpOU3BOIHBIX YIIIEBO-
JIOpoA0B. buosornueckast akTHBHOCTh FaJIOT€HONPOU3BOIHBIX YIIIEBOJOPOIOB.

TeprieHsl, TEPIIEHONABI U CTEPOUIBL.

4. CniupTsl ¥ (PeHOIbI.

Cnuptel. ['oMonoruueckuii psi, CTPOEHHE, HOMEHKJIATypa, H30MEpPUs, XHMUYECKUE
cBolicTBa. [IppuMeHeHne cIMpTOB M METO/ABI UX MOJy4eHHs. MHOroatoMHsle criupThl. [IpocTsie
3(UpBI, CTPOCHUE U CBOMCTBA. THOCTTUPTHI U THOA(PUPBHI.

@enonbl. CTpoeHue, CBOWCTBA, METOAbI MOJyYEHHUs, NpUMEHeHue. J[ByxaTomHble U
TpexaroMHble (peHosbl. TuopeHombl.

5. KapOoHuibHbIe cOeTUHEHHS.

Anpaeruapl. 'omonorndeckuil psig, CTpO€HUE, HOMEHKIIATYPa, U30MEpHs, XUMUYECKHE
cBoiicTBa anpaerugoB. KauecrBennole peakiuu. [lonumepusanus anpaerugoB. MeToasl momy-
YEHMUSL.
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Keronsl. I'omonormueckuil psii, CTpOEHHME, HOMEHKIIATypa, W30MEPUs, XUMHUECKHE
cBoiicTBa. Metobl nostyueHusi. XuHoHbl. CTpoeHue, CBOMCTBA.

6. KapGoHoBbIe KHCJIOTHI M UX NIPOU3BO/HBIEC.

DJNEeKTPOHHOE CTpOeHUE KapOoKcuiabHOH rpynmnbl. Kinaccugukarus kapOOHOBBIX KUCIIOT.

MoHOKapOOHOBBIC KHUCIIOTHI. ['OMOJIOTHUYECKUU Dsill, CTPOSCHUE, HOMEHKIIATypa, H30Me-
pHsi, XUMUYECKUE CBOWCTBA. 3aBUCHMOCTb CTEIIEHU AMCCOLUALMM OPraHUYEeCKOW KHCIOTHI OT
CTpoeHusl. MeTo bl OTy4eHus1, MpuMeHeHune. J{ukapOoHOBbIe KUCIOTH. XUMUYECKUE CBOWCTBA.

HenpenenbHble kKapOOHOBBIE KHUCIOTHI. Pa3nuune CBONCTB I'e€OMETPUUYECKUX H30MEPOB
HENpeAebHbIX KUCIOT. OKCUKHUCIOTH Kak OM(YHKIMOHAIbHbIE OPraHUYECKHE COCTUHEHUS.
OnTuyeckast U30MEpPHUS OKCUKUCIIOT.

["anoreno3amenieHHbIe KAPOOHOBBIX KUCIIOT, aHTHUAPHUIBI KUCIOT, aMUIbl KUCIO0T. CTpo-
€HHUE, CBOMCTBA U METOBI MOJIy4YeHUs. Mo4eBHHA, acllaparvl, NIyTaMMH.

Crnoxusle 3¢upsl. [lonydyenue, crpoenue, cBoiicta. Peakiun srepudukanuu. Haxoxme-
HUE B [IPUPOJIE U IPUMEHEHUE CIOKHBIX 3(UPOB.

Jlummmapl. Knaccudukanus. XKupel B npuposie, COCTaB 1 XUMHUECKUE CBOMCTBA. Mblia U
nerepredTbl. CinoxHble TUNHbL, hochaTuabl, JIeUUTUHBI, KePATUHBI.

7. Yraesoapl. MoHo-, 1u-, moucaxapuabl. Kiaccupukauus yriesogos. Onrtuyeckas
M30MEPHUs YIIIEBOJOB. JHAHTUOMEPBI, paleMaThl, palieMuueckue cMecu. OTKpBITbIE U LIUKINYe-
CKHe ()OpMBI YTIJIEBOJIOB.

MoHocaxapuabl. AJbJIONEHTO3bl U AJIbJJOI€KCO3bI, KETOreKCOo3bl, Ae30kcucaxapa. Jl u L
pansl, o U B GopMbl MOHOCAXApUIOB, TAYTOMETHUS

I'moko3a. CtpoeHne, XUMMHYECKUE CBOMCTBA, 3HAUYCHHUE B IPUPOJE.

Hucaxapunpl. HeBoccTaHaBiIMBaromue 1 BOCCTaHaBIMBatomue nucaxapuabl. CTpoeHue u
XUMHYeckHe cBoiicTBa. Caxapo3a, ManbTo3a, LEeI00103a.

[Tonucaxapunsl. Kpaxman, riukores, kietdarka. CocTtaB, pacpoCTpaHEHUE B MIPUPOJE,
CTPOEHUE U XUMHUYECKUe cBoWcTBa. ['uaponu3 kpaxmana u kierdatku. [lonsartue o6 MCKyCCTBEH-
HBIX BOJIOKHAX.

8. A3oTconepaxkaiue opranudeckne coeJMHEeHUsl.

Hutpocoenunenus. CTpoeHue u CBONCTBA.

Awmunbl. CTpoeHue 1 MeToibl nostyueHust. OCHOBHbIE CBOWCTBA aMUHOB. AnndaTuueckue
aMUHBL. ApoMaTH4ecKre aMUHbl. AHWINH, €ro CTPOSHHE CBOWCTBA U IPUMEHEHUE B CUHTE3€ Jie-
KAapCTBEHHBIX MPENapaToB U KPACUTEIEH.

Krnaccudukanus, nsoMmepusi, METObI MOITYYEHHUS U XUMUYECKUE CBOMCTBA aMUHOKHCIIOT.
AMUHOKHCIIOTHI Kak amdoTrepHble coequHeHus. Cneunduyeckue peakuud aMUHOKHCIOT. OT-
JIeNIbHbIE TpEeACTaBUTENN aMUHOKUCHOT. [lentuael n O6enku. Coctas, THIBI CTPYKTYP OEITKOBBIX
monekyi. Tumsl cBsazeit. KauectBenHble peakiuu OenkoB. Kiaccuduxanus 0enkoB u ux Ouoso-
ru4eckas polib.

9. I'eTeponMKJIN4YeCKHE M 3JIEMEHTOOPTaHMYECKHE COeIMHEHMS.

Knaccudukamms rereporukiioB. CoeuHeHHsI Ha OCHOBE nMua3osia. CTpoeHue XJopo-
¢wna u rema. [lupuMuIUH U TypHH, a30TUCTHIE OcHOBaHUSA. COeMHEHHUs] Ha OCHOBE IypHHA.
Crpoenune AT®, PHK, THK.

5 O0pa3oBaTte/ibHbIE€ TEXHOJIOTUH

Peanu3zanus KOMOETEHTHOCTHOTO MO/IX0/1a IPEyCMaTPUBAET IIUPOKOE UCTIOJIb30BaHUE B
y4eOHOM Ipoliecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUH (paboTa B MabIx
rpynmnax) B COU€TaHUH C BHEAYJIUTOPHOU paboToi ¢ 1enbio (OpMUPOBAHUS U pa3BUTHSA Mpodec-
CHOHAJIbHBIX HABBIKOB 00YUaIOIIMXCSI.

[Ipy n3yyeHuH AUCUMILIUHBI UCHOIb3YyEeTCS MHHOBAIIMOHHAS 00pa3oBaTeabHasi TEXHOJO-
I'¥sl Ha OCHOBE MHTErpaluy KOMIIETEHTHOCTHOI'O M JINYHOCTHO-OPUEHTUPOBAHHOIO IOJIXO0B C
3JIEMEHTAMHU TPAJUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOT0 U KBa3UIPOPECCHOHATBHOIO 00yUeHHUS
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C HCIOJb30BAaHUEM HMHTEPAKTUBHBIX (POpPM MpPOBEIECHHS 3aHATHH, MCCIENI0BATEIbCKONW MPOEKT-
HOM JEATeNbHOCTU U MYJbTUMEIUIHBIX y4eOHBIX MaTEepUAIIOB.

Bun yueOHBIX 3aHATHI

dopma poBeAeHUs

Jlekun

DNEeKTPOHHBIE MAaTEePHAIIBI, CIIOIb30BaHNE MYJIBTUMEINHHBIX CPEACTB, Pa3-
JTATOYHBIN MaTepuan

JlabopaTopHbie pabOTHI

BreinmonHeHne OMBITOB, OOCYXJICHUE U aHAIM3 MX PE3yJIbTaTOB, HAITUCAHUC
YpaBHEHUH peakIfii, TECTUPOBAHHE, BBHITOIHEHHE TPYIIOBBIX ayJUTOPHBIX
3a/laHu}, HHANBUIYaIbHBIE JOKIIAbI pElIeHHe 3a1a4

CamocrosTenbHas padoTta

Couetanue TpaguuuoHHOW QopMEI (paboTa ¢ yueOHON M CIIPaBOYHOM JHTe-
parypoii, u3yueHne MaTepruaioB HHTEPHET-PECYPCOB, MOJATOTOBKA K J1abopa-
TOPHBIM W NPAaKTHYECKUM 3aHATHAM) ¥ MHTCPAKTHBHOH (OPMBI (BBIOJIHE-
HHE HHAMBUIYAITbHBIX U IPYIIIOBBIX HCCIIEI0BATEIbCKUX padoT)

6 OueHo4YHbIe CpeACTBA AUCHUIIMHBI (MOTYJIs1)

OCHOBHBIMU BUJAMH JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEICTB MpHU (PYHKIHOHHUPOBAHUHU
MOJTyJIbHO-PEHTHHIOBOI CUCTEMbI 0OYYEHUS SIBIISIOTCS: HAa CTaJuU PyOEeKHOTO peUTHHTa, Pop-
MHUPYEMOTO I10 pe3ysbTaTaM MOJYJIbHOTO KOMIIbIOTEPHOIO TECTUPOBAHUS — TECTOBBIE 33JJaHUS;
Ha CTaJUU MOOMIPUTEILHOTO peUTHHTa, (POPMUPYEMOTO MO pe3yabTaTaM HAMKUCAHUS U 3aIIUTHI
pedepaToB MO aKTyaIbHOH MPOOJIEMAaTHKE; HA CTaIUU MMPOMEKYTOYHOTO PEUTHHTA, Onpeense-
MOTO 10 pe3yibTaTaM CIayu 3a4eTa M 3K3aMEHA — TEOPETUUYECKHE BOIPOCHI, KOHTPOIUPYIOLIUE
IIPAKTUYECKHE HABBIKM U3 PA3JIMYHbIX BUIOB NPO(EeCcCHOHATBHOMN AESITENbHOCTH 00YyYaroIerocs
no OIIOII nanHoro HanpaBieHus, GopMUpyeMbIe IPU U3YUCHUH TUCIUTUINHBL « XUMUSY.

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEACTB MO AUCHUIIAHE (MOAYJI0) «XHUMHUS»

Kon OLEeHOYHOE CPENCTBO
No KonTponupyemsie pa3aens (TeMbl) . P
KOHTPOJIUPYEMOit
n/m JUCIHAIINHBI Hanmenosanue Kon-Bo
KOMIIETEHINHA

OCHOBHBIE IOHATUS U 3aKOHBI XMMHH.

TecToBbIC 3aJlaHUA

1 VYK-1, OIIK-1 | Temsl pedepaToB
OKBUBAJICHT.
Bomnpocs! ju1s 3auera
Xumndeckas KuHeTHKa. CKOpOCTh PeaKIiy,
METOJIbI €e peryiupoBanus. KaranmmzaTops Tecrossic safarms
2 pery mp ' p VYK-1, OIIK-1 | Temsl pedpeparos
Y KaTaJIUTUYECKUE CUCTEMbl. XUMUYECKOE U
Bompocs! s 3agera
($ha3oBoe paBHOBECHE.
Xumuueckast TepMOJITHAMHUKA. JHEpreTHKa Tectossie 3anarHs
3 p ' p VK-1, OIIK-1 | Temsl pedpeparos
XMMHYECKHX MPOLIECCOB.
Bonpocs! 15 3auera
PacTBOpEI, AHCIIEPCHBIE CUCTEMBI TectoseIe sazanus
4 Pbl, P ) VYK-1, OIIK-1 | Tems! pedpeparon

KuciioTHO-OCHOBHEIE CBOMCTBA BEIIECTB.

Bonpocs! jy1s 3auera

5 | Crpoenue aroma

TecToBble 3a1aHUA
VYK-1, OIIK-1 | Tems! pedpeparos
Bomnpock! 1iist 3auera

[Tepuonuueckuii 3axon .M. Menneneesa.
PeaknnonHas criocOOHOCTh BEIECTB.

TecToBble 3a1aHUA
VYK-1, OIIK-1 | Temsl pedepatoB
Bomnpock! 1iis1 3auera

7 | Xummdeckast cBs3b. KoMImieMeHTapHOCTb. VK-1, OIIK-1 | Temsl pedeparon

TecToBEIC 3aJJlaHUA

Bonpocs! jyis 3auera

pCaKkuuu.

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC

TecroBrle 3ananus
VK-1, OIIK-1 | Temsl pepepaTon
Bomnpocs! jy1s 3auera

~orooGlroaNwnrSuooaw arn oo
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TecToBEIC 3aJJaHHA

2
9 | KoMmIuieKkcHbIE COSTUHCHHMS VK-1, OIIK-1 | Temsl pedeparon 5
Bomnpock! 1iis1 3auera 3
TecroBrle 3aganus 30
10 | XuMus 371€MEHTOB. VK-1, OIIK-1 | Temsl pedeparon 4
Bompocsr miis 3adera 1
DnexTpoxuMmudeckne cucteMsl. Kopposust Tecrossic saxarms 15
11 ' VYK-1, OIIK-1 | Temsl pedpepaton 5
MCTAJIOB. Bompocsr myis 3adera 5
TecroBble 3ananus 4
12 | Xumundeckas uaeHTHDHUKAIINS. YK-1, OIIK-1 | Tems! pedeparor 2
Bomnpock! 1iist 3auera 4
Teoperuueckue OCHOBBI OPraHUYECKOM XH- Tectosie 3anarms 33
13 M VK-1, OIIK-1 | Temsl pedeparon 1
Bomnpock! 1151 5k3amMeHa 8
TecToBEIe 3amaHns 23
14 | AuMKITu4ecKue yriieBog0POIbI VK-1, OIIK-1 | Tems! pedepaToB 3
Bomnpocs! 11 sk3ameHa 12
TectoBble 3agaHus 11
15 | Hukmudeckue yriaeBogopOIs! VK-1, OIIK-1 | Tems! pedeparon 2
Bompocsr mis sx3amena 5
TecroBble 3aganus 30
16 | Coupthl 1 heHOINBI VYK-1, OIIK-1 | Temsl pedpepaton 2
Bompocsr s sx3amena 5
TecroBble 3ananus 15
17 | KapOoHUIBHBIE COCTUHEHUSI YK-1, OIIK-1 | Tems! pedeparor 1
Bompocs! 11 sx3aMeHa 7
TecroBble 3ananus 31
18 |KapOoHOBbIE KMCIOTHI U X IPOU3BOAHBIE VYK-1, OIIK-1 | Temsl pedpeparos 3
Bomnpocs! jy1s 3x3ameHa 11
TecToBbIe 3amaHus 19
19 | YrneBoasl (MOHO-, AU- U TOJIMCAXAPHIBI) VK-1, OIIK-1 | Temsl pedpeparos 4
Bomnpocs! 1 3x3ameHa 1
A3oTcozepxaniue opraHuYecKrue CoenHe- Tecrossic safarms 20
20 - YK-1, OIIK-1 | Tems! pedeparoB 4
Bompocs! st 9k3amMeHa 7
['eTeponMKIMYecKUe U AIEMEHTOOpraHnye- Tecrosie saxarms 8
21 YK-1, OIIK-1 | Temsl pedepaToB 2

CKHE COCTUHEHUS
Bompocs! 1151 9k3amMeHa 4

6.2 IlepeyeHb BONPOCOB /1JIM1 3a4eTa
1. OcuoBnbie nonstus xumuu. (YK-1, OITK-1)
2. OcHOBHBIC 3aKOHBI XUMHH B CBSI3H C aTOMHO-MOJIEKyIsipHbIM yderueM. (YK-1, OIIK-
1)

3. OcHOBBI XUMHUUECKO# KiHETHKH. CKkopocTh xumuueckoi peaknuu. (YK-1, OTIK-1)
4. Karanus: roMoreHHsli u rereporensblid. Karammzaropsr. (YK-1, OITK-1)

5. PaBHOBecHe B XUMHUECKHX peaknusx, yciaoBus ero cmerienus. (YK-1, OTIK-1)

6. OcHOBHBIE THITBI XUMHUYECKHX TporieccoB. [Tpumepsl. [TonaTre 06 3K30TEPMUYECKUX U
sngotepmuueckux peaknusax. (YK-1, OITK-1)

7. PactBophl. PacTBoprMOCTh BemiecTB B Boje. Pasnuuus Mexay MOHATHSAMHU: pa3Oas-
JICHHBIH M HEHACHIIIEHHBIN pacTBOp, KOHUEHTPUPOBAHHBIN W HachblmeHHbINH pacTtBop. (YK-1,

OIIK-1)
8. CriocoObI BeIpakeHus1 KOHIIeHTpaluu pactBopoB. [Ipumepsr. (YK-1, OTTK-1)
9. ®usuko-xummuueckas Teopus pactsopos. (YK-1, OIIK-1)
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10. Teopus sneKkTpoauTHYECKON auccouuanuy. CTeneHb IeKTPUYECKON AUCCOLUAIIH.
(YK-1, OIIK-1)

11. Knaccugukanusi HEOpraHWYECKUX COSIWHEHHI B CBETE TEOPUHU DIICKTPOIUTHICCKOM
muccormanuu. (YK-1, OIIK-1)

12. Peakuuu HeHTpanu3anuu, 3aMeIIeHIst 1 0OMEHA C TOUKH 3PEHUSI TEOPHH DIIEKTPOJIU-
tuueckoit quccormanuu. (YK-1, OIIK-1)

13. Okcunbl, OCHOBaHUS, KHCIOTHI, coiu. [Ipumepbl 0Opa3oBaHUSI 3TUX COCIUHEHUH.
(YK-1, OIIK-1)

14. Conu cpennue u kucibie. CnocoObl momydenus coneit. [pumepst. (YK-1, OIIK-1)

15. Bomopoamsiii mokaszaresb PH u ruapokcunbhbiii mokazareias POH. (VK-1, OITK-1)

16. IMpoussenenue pacreopumoctu. (YK-1, OITK-1)

17. T'upaponu3 coneit. PakToOphl, OT KOTOPBIX 3aBUCUT riayouHa rumapoausa. (YK-1, OIIK-
1)

18. Ctpoenue atoma ¢ TouKH 3peHus kBanToBoi teopun. (YK-1, OITK-1)

19. Tpunnun 3anoiaHeHus aToMubix opouranei. (YK-1, OIIK-1)

20. Ctpoenue sizipa atoma u nepuoandeckuii 3akon. (YK-1, OITK-1)

21. Otkpeitue J.. MeHmeneeBbIM IEPUOAMYSCKOTO 3aKOHA U ero GopmynupoBka. [le-
puoanyeckas cucrema sneMenToB. [lepuoast u rpymmsl. (YK-1, OITK-1)

22. TIpoctsie u cioxxHbie BenlecTBa. [lousTHe 00 31emenTe. Ayutotpornus. ATOMHast Mac-
ca. [Tonsitue 06 uzoromnax. (YK-1, OITK-1)

23. XumMu4eckasi CBsi3b U ee ocHOBHbIC Xapakrepuctuku. (YK-1, OITK-1)

24. Tunbl XuMHYeCKHX cBsizeil. [ mOpunu3sanus atomubix opouraneit. (YK-1, OTIK-1)

25. OxucnurenbHO-BoccTaHoBUTENbHBIC peakiun. [Ipumepst. (YK-1, OITK-1)

26. Metonbl COCTaBICHHUS YPaBHEHHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIHM.
(YK-1, OIIK-1)

27. Tunbsl OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX peakinii. @akTophl, BIUSIONINE HA XapaK-
TEep MPOTEKAHUSI OKUCIUTEIbHO-BOCCTaHOBUTENBHBIX peakimid. (YK-1, OITK-1)

28. KomrutekcHbie coequnaerus. CTpoeHue KoMiuiekcHbix coennnenuii. (VK-1, OITK-1)

29. Knnaccudukarysi 1 HOMEHKIaTypa KoMIuieKcHbiX coennuenuit. (YK-1, OTTK-1)

30. M3omepusi KOMIUIEKCHBIX COSAMHEHHUN. Y CTOWYMBOCTh KOMIUIEKCHBIX COEAMHEHUU.
3nauenwue. (YK-1, OIIK-1)

31. Bomopoa, ero mosyueHue, CBOWCTBa U IpUMeHeHHe. Bogopos kak BOCCTaHOBUTEIb.
(YK-1, OIIK-1)

32. T'anorensl. O6mmas xapakrepuctuka. (YK-1, OITK-1)

33. ®top. Coenunenns ¢propa. [TnaBukosas kuciora. Ceoiicrea. (YK-1, OITK-1)

34. Xnop. [Ipuponnsie coequHenus xiaopa. [lonyuenue xiaopa, ero cBOHCTBa U pUMEHe-
uue. Xnopuas Boxaa. (YK-1, OITK-1)

35. XJopHCThIii BOAOPOA, COJsHasl KUCIOTa, ee nosydyeHue. Coln COJSTHON KUCIIOTHI.
XIopHast U3BeCTh, ee cBoiicTBa u npumenenue. (YK-1, OITK-1)

36. Bpowm, Non. [Tonydenue, cBoiicTBa u npumeHeHune. bpomuas u ognas Boga. (YK-1,
OIIK-1)

37. Dnementsl 6A rpynmbl. O0mas xapakrepuctuka. (YK-1, OITK-1)

38. Kucnopon. [Tomyuenue u cBoiicTBa kucinopoaa. Kucimopos kak okuciutenb. ['opeHue
u ero npoaykTsl. (YK-1, OIIK-1)

39. Cepa. CepoBogopoa. Oxcuzpl u kuciotsl cepbl. (YK-1, OTIK-1)

40. Dnementsl SA rpynmbl. O0mias xapakrepuctuka. (YK-1, OITK-1)

41. Aszor, ero cBoicTBa. Bo3myx, ero coctaB m xumuueckoe ucrnoib3oBanue. (YK-1,
OIIK-1)

42. AMMuak, ero rnosydenue, coiictsa u npuMmeHenue. Comu ammonus. (YK-1, OITK-1)

43. Okcuapl a3oTa. A30THas W a30TUCTasl KUCIOTHI, UX coud. [lomyueHue, cBoiicTBa u
3Hadyenue. Azotabie ynoopenus. (YK-1, OITK-1)
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44, docdop. Ipupoansie coequnenus pocpopa. [lomyuenne, cCBOHCTBa U IPUMEHEHHUE.
(YK-1, OIIK-1)

45. Oxcupsl pochopa. Dochopubie kucaoTsl U ux conu. Pochopusie ynodpenus. (YK-1,
OIIK-1)

46. Dnementsl 4A rpynmbl. O0mias xapakrepuctuka. (YK-1, OITK-1)

47. Yraepon, ero amiorponHsle moaudukanuu. [lonydyenue, cBoiicTBa U MPUMEHEHHE.
(YK-1, OIIK-1)

48. Okcupsl yriepoaa. YroiasHas KHCIoTa, ee conu. [Ipumenenue. (YK-1, OIIK-1)

49. Kpemuuii. [Tpupoausie coequnenus kpemuus. Ctexio. Lement. (YK-1, OITK-1)

50. Kpemuesem u kpemuesas kuciora. (YK-1, OITK-1)

51. Dnementsl 3A rpymmbl. O0mas xapakrepuctuka. (YK-1, OITK-1)

52. bop. Amomunuii. [Ipupoausie coenunenus. CoiictBa u 3HaucHue. (YK-1, OITK-1)

53. Dnementsl 2A rpymmbl. O0mas xapakrepucruka. (YK-1, OITK-1)

54. Kanpuwmii. M3BecTHsK, ero o0xur. M3BecTh. JKecTKOCTh BOABI U CIIOCOOBI €€ yCTpaHe-
aust. (YK-1, OINK-1)

55. Dnementsl 1A rpynmel. O6mmas xapaktepuctuka. (YK-1, OTIK-1)

56. Harpuii u kanuii, ux cBoicTBa u Bakueimue coenuuenus. (YK-1, OITK-1)

57. O0uiye cBOMCTBA METAJUIOB, METOABI X MonyyeHus. Koppo3usi MeTamioB u 3amura
ot Hee. [lonoxenue meramios B nepuoandeckoi cucreme. (YK-1, OITK-1)

58. I[lepexonubie metamisl 1B, 2B u 3B noarpynn. Mens, cepedpo kak KoMIiekcooopa-
3oBarenu. [{unk. Prytsh. (YK-1, OIIK-1)

59. Xpom u mapraner, ux Bakueimme coequaenus. (YK-1, OIIK-1)

60. XKeneszo. Okcupl xerne3a. OcHoBHbIC pybl xkenesa. (YK-1, OITK-1)

6.3 IlepeyeHb BONPOCOB JJISI IK3aMeHA

1. Ilpenmet oprannyeckoil xumMuu. OpraHudeckue BeuiecTsa u ux ocodeHHoctu. (YK-1,
OIIK-1)

2. OCHOBHBIE MOJIOKEHUS] TEOPUU XUMHUECKOTO CTPOSHUS OPIraHUYECKUX COeTMHEHUI
AM. Bytneposa. (YK-1, OITK-1)

3. Knaccudukarnus opranndeckux coeaunennit. (YK-1, OITK-1)

4. Homenkiarypa oprannueckux coequnenni. (YK-1, OITK-1)

5. N3omepust opranndeckux coenuneHnid. Onpenenenue u knaccudukanus. (YK-1,
OIIK-1)

6. Knaccugukanus opranndeckux peakiuid. (YK-1, OITK-1)

7. XuMHyeckast CBs3b B OPraHUYECKUX COeIMHEHUIX. Buipl rubpuausanum aToMoB yr-
aepoaa. (YK-1, OIIK-1)

8. B3aumHoOe BIMsSIHUE aTOMOB B MOJIEKYJIaX U PEAKIIMOHHAsI CIIOCOOHOCTh OPraHUYECKHX
BemectB. (YK-1, OINK-1)

9. IlpenenbHble YTIEBOJOPObI: TOMOJIOIMYECKHM Psill, ©30MEpUs U HOMEHKIIATYpa.

10. Anxkawnsl. [Tonxyuenue u cBoiicta. (YK-1, OITK-1)

11. [Muknoankanel. CTpoeHHe, HOMEHKIAaTypa, u3omepusi, ceoiicta (YK-1, OITK-1)

12. Henpenenbubie yraeBoaopoasl. Kiaccugukarms u Homenknatypa. (YK-1, OITK-1)

13. Ankensl. ['omonoruueckuii psi, u3omepus u Homenknarypa. (YK-1, OIIK-1)

14. Tlonyuenue u cBoictBa ankeHoB. (YK-1, OITK-1)

15. IIpaBuno MapkoBHHMKOBa. Briusinue 3amecturesneil y JBOWHON CBSA3M HA OPUEHTALIUIO
npucoenunenus. (YK-1, OTIK-1)

16. Anxunsl. ['omonoruueckuii psi, uzomepus 1 Homenkaarypa. (YK-1, OITK-1)

17. Tlonyuenue u cBoicTBa ankuHoB. Peakius Kyueposa. (YK-1, OITK-1)

18. Anerunen. Ctpoenue u cBoiictBa. (YK-1, OITK-1)

19. JInenoBbIe yriaeBoa0pOIs! ¢ conpsikeHHbIMU CBsi3aMu. (YK-1, OITK-1)

20. OOmiye MOHATUS. XMMUH BEICOKOMOJIEKYISIpHbIX coenunenuii. (YK-1, OITK-1)
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21. Kayuyk xak npupoasslii monumep. Ero crpoenue, cBoiicta, Bynkanuzanus. (YK-1,
OIIK-1)

22. ApomaTtuyeckue yrieBogopoasl. OCOOEHHOCTH CTPOCHHUS, KITAaCCU(PHUKAIHIS U H30Me-
pus IIpaBuna opueHTanuu B 6€H30JbHOM KOJIbIIE. 3aMECTUTENH NEPBOro u BToporo poxaa. (YK-
1, OIIK-1)

23. benzoun. IToayuenue u cBoiictBa. (YK-1, OIIK-1)

24. CpaBHEHHE CTPOCHUS M CBOMCTB NPECIbHBIX, HEMPEACTbHBIX U ApOMAaTHUYECKUX YT~
aesogopozaos. (YK-1, OIIK-1)

25. [IpupoHbIie KICTOUYHUKH YTIICBOOPOIOB U uX nepepadoTka. (YK-1, OITK-1)

26. I'anmorenonpousBoaubie yrieBoaopoaos. (YK-1, OITK-1)

27. Knaccudukanysi, ctpoeHue, nzomepus 1 HomeHkiatypa cnupros. (YK-1, OIIK-1)

28. [Tonyuenwue u cBoiicTBa ogHoaroMHbIX cripToB (YK-1, OITK-1)

29. Ctpoenue u cBoiicTBa MHOroaroMHbIX criupToB. (YK-1, OITK-1)

30. denounbl, CTpoenue, kiaccupuKkanus U u3omepus. BzanMHoe BiMsHUE aTOMOB B MO-
aekyie. (YK-1, OIIK-1)

31. Xumuueckue cBoiicTa ¢perosoB u ux nonydenue. (YK-1, OIIK-1)

32. Kap6onunbHble coenuHenus. CTpoeHue, HoMeHkiatypa u uzomepus. (YK-1, OIIK-1)

33. Xumuueckue cBoiCTBa anbaeruaoB U ketoHoB. (YK-1, OITK-1)

34. KapO6onHoBbie KuCIOTHL. Knaccudukaius 1 HOMEHKIATypa. DIEKTPOHHOE CTPOCHUE
kapOokcmibHO# rpymisl. (YK-1, OITK-1)

35. Xumuueckue cBoricTBa kKapOoHOBbIX KHCIOT. (YK-1, OIIK-1)

36. IMonyuenue u npumeHeHre kapooHoBbix kucioT. (YK-1, OTIK-1)

37. YkcycHas kuciota. [lonyuenue, coiicta u npumeHenue. (YK-1, OIIK-1)

38. HenpenenbHble, MHOTOOCHOBHBIC U apoMaTHYecKue oprannueckue kuciotsl. (YK-1,
OIIK-1)

39. OyHKIMOHANBHBIE TPOU3BO/IHBIE KAPOOHOBBIX KUCIIOT: aHTUIPUIBI, TAIOTEHAHT /I
punsl, amubl, HuTpribl. (YK-1, OITK-1)

40. Mbuta Kak coJii BbICIIHX KapOoHoBBIX KucioT. (YK-1, OITK-1)

41. D¢pupsl. Knaccudukanus, crpoenne, HomeHnkinatypa. [Ipocteie adpupst. (YK-1, OIIK-
1)

42. Cnoxusie 3¢upbl. CTpoeHue, cBoicTBa, monydenue u npumeHenue. (YK-1, OIIK-1)

43. T'nuuepun. Ctpoenue coiictBa u npumenenue. (YK-1, OIIK-1)

44. Kupsl. Crpoenue u cBorctpa. (YK-1, OITK-1)

45. T'enernyeckas CBSI3b YIJI€BOIOPOJIOB, CIUPTOB, IbJETUOB, KAPOOHOBBIX KHCIIOT.
(YK-1, OIIK-1)

46. Yrnesonsl. Knaccudukanus, nzomepust 1 HoMeHKJIaTypa MoHocaxapuios. (YK-1,
OIIK-1)

47. Xumudeckue cBoiictBa Monocaxapuaos. (YK-1, OITK-1)

48. Tucaxapumapl. Ctpoenue u coiicta. (YK-1, OIIK-1)

49. TTonucaxapunsl. (YK-1, OITK-1)

50. Amunbl. Knaccudukanus, HomeHknatypa u uzomepus. (YK-1, OITK-1)

51. lMonyuyenwue u cBoiictBa amuHoB. (YK-1, OITK-1)

52. Apomarnueckre amMmuHbl. CTpOCHHUE, CBOMCTBA, MOyUEHHIE U IPUMEHEHNE aHWIIHHA.
(YK-1, OIIK-1)

53. IMonyuenwue u cBorictBa amuHokucioT. (YK-1, OITK-1)

54. Knaccudukanus aMMHOKUCIIOT. AMHHOKHUCIIOTHI B coctaBe OenkoB. (YK-1, OITK-1)

55. benku kak ouonomumepsr. (YK-1, OITK-1)

56. l'unponus u aenatypanus oeiakos. Mix 6uonorndeckoe 3Hauenue. (YK-1, OITK-1)

57. T'eTepolKiInyecKue COeIMHEHUs, UX Kiaccudukanus 1 HomeHnkinatypa. (YK-1,
OIIK-1)

58. [IaTnuneHHbIe TETEPOIUKITBI, conepkamue a3ot. x ouonornyeckas posb. (YK-1,
OIIK-1)
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59. lllecTrueHHBIE TETEPOIMKIIBI, coaepxkaliie a3oT. Mx 6uonornyeckas ponb. (YK-1,

OIK-1)

60. CtpoeHue HyKJIIEHHOBBIX KUCIOT. VX 6uonorndeckoe 3Hauenue. (YK-1, OITK-1)

6.4 IlIxana oneHOYHBIX CPEACTB

[Ipu GyHKIIMOHUPOBAHUN MOAYJIBHO-PEUTUHIOBOM CHUCTEMBI OOYUEHHs 3HAHUS, YMEHUS
Y HaBBIKH, IPUOOpETacMbIe 00YJAOIIMMHUCS B MPOIIECCE U3YyUCHUS TUCIIUTUIMHBI, OIICHUBAIOTCS
B PEUTUHTOBBIX Oaylax. YueOHas AMCIMIUIMHA UMEET UTOroBbIA pedTuHr — 100 GayuioB, KOTO-
pBIi cKiaabBaeTcs u3 pyodexHoro (40 6amioB), mpomexyTodHoro (50 6anioB) U MOOMIPUTETh-
Horo peitunra (10 6amioB). MTorosas omeHka 3HaHW 00YJarONTUXCS MO JUCIHUIUIMHE OTpeie-
JSIeTCS HA OCHOBAHUH MEPEBOJIa UTOTOBOTO PEUTHHTa B 5-TH OaJUIBHYIO IIKAIY C YYETOM COOT-
BETCTBYIOIIUX KPUTEPUEB OLICHUBAHHUS.

YpOoBHU OCBOEHUSA

Kpurepuu ouenupanus

OLEeHOYHBIE CPECTBA

KOMITCTCHIIUN (xoJ-BO OQIIIOB)
- MOJIHOE M TIy0OKOe 3HaHWUE y4eOHOro MaTepuayia u3
Pa3HBIX pa3/eNiOB AHMCIMIUIMHBI, OCHOB HCIIOJIH30BAHMUS
MOJIOKEHUH M METOJIOB COLMAIBHBIX, TYMAHUTAPHBIX H
9KOHOMHYECKHX HAYK MPH PEHICHUH MPOPEeCCHOHANBHBIX
3a/1ay. TecToBble 3a1aHus
TpomrHyThii - YMEHHE SCHO, JIOTHYHO M IPAMOTHO H31araTh N3y4eH- (30-40 6amnos);
(75-100 6an08) HBI MaTepuall, IPOU3BOAUTH COOCTBEHHBIE pa3mbliuie- | Pedepar
OO HUS, eNIaTh YMO3aKIIIOUEHHsI U BBIBOABI ¢ 00aBieHueM | (7-10 6asmios);
KOMMEHTapHUeB, MOSICHEHN, 000CHOBAHHIA. Bomnpocsl k 3k3aMeny
- MTOJTHOE BIIAJICHHE HABBIKAMH HMCITOJIB30BaHUS moioxke- | (38-50 6amioB)
HUI U METOJIOB COIMANbHBIX, TYMAaHUTAPHBIX U IKOHO-
MHYECKHX HayK TMpH PelIeHHH NMPpOopecCHOHATIBHBIX 3a-
Ja4; OTIMYHOE TIOHWMAaHWE CYIIHOCTH M B3aHMOCBSI3U
paccMaTpUBAEeMBbIX MPOIECCOB U SIBICHHIA.
- 3HAHWE OCHOBHOTO Y4eOHOro MaTepuaa; OCHOB HC-
TIOJIB30BAHUS TOJIOKEHHH M METOJIOB COIHAIBHBIX, Ty-
MaHWTapHBIX W DSKOHOMHYECKHX HAyK MpH pPEHICHUH
podeCcCHOHANBHBIX 3a/a4; TecroBble 3a7aHus
BasoBLIii - YMEHHE HU3JaraTh I/I3yquHLIVI7I MaTepua, CVI[O63.BJ'IGHI/I— (20-29 6amos);
(50-74 Gana) — €M KOMMEHTapHeB, MOSCHEHHH, 000CHOBAaHHH. Pedepar
«XOpOIIOY - HE JI0CTATOYHO MOJHOE BIAJCHHE HABBIKAMH HCIIONb- (5-6 6amoB);
30BaHUs TOJIOKCHUH M METOJIOB COLMAIIBHBIX, TyMaHH- | Bompocs! k sk3ameny
TapHBIX ¥ SKOHOMHYECKHAX HAyK MpH perreHun npodec- | (25-39 Gamios)
CHOHAIIBHBIX 33/1a4 B 00JIACTH XMUMHH; HE JIOCTATOYHOE
MOHUMaHWE CYNIHOCTH W B3aUMOCBSI3U paccMaTpHBae-
MBIX MPOLIECCOB U SIBJICHUM.
- IOBEPXHOCTHOE 3HAHHUE OCHOBHBIX BOIIPOCOB yUeOHOTO
MaTepHala, OCHOB MCIOJIb30BaHUS MOJIOKEHUNA U METO-
JIOB COLMAIBHBIX, TYMAHHUTApHBIX M OSKOHOMHYECKHX
TecToBble 3a1aHuA
ToporoBsiii HayK [IPU pelIeHUH MPOQeCcCHOHATBHBIX 3amat (14-19 Gamnos):
(35-49 Gamnos) — | HEJI0CTaTOMHOE YMEHHE M3/IaraTh H3yueHHbIH Mateph- | o (bepar
aJ, OTBETHl Ha IIOCTaBJIEHHBIE BOIPOCH 0e3 TpyObIX .
«YIIOBIIETBOPHUTEITD- J— (3-4 6amma);
HO» Bonpocsl k 3k3aMeny
- TMOBEPXHOCTHOE BJIA/ICHHE HABBIKAMU WCTIONB3OBAHMA (18-26 Ganos)
MOJIOKEHUH M METOJIOB COLMANIbHBIX, TYMaHUTAPHBIX H
9KOHOMHMYECKHX HAYK IIPH PELICHUHU MPOPECCHOHATBHBIX
3ajad.
Huzkuii - He3HAHWE OCHOBHBIX BOMPOCOB y4eOHOro matepuaia, | TecToBble 3amaHus
(morroporoBeIii) OCHOB HCIIOJIb30BaHMs TOJI0KEHUH 1 MeTo10B corrains- | (0-13 6amios);
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(xoMMeTeHIHA HBIX, TYMaHUTapHBIX U SKOHOMHYECKHX HayK mpH pemie- | Pedepar (0-2 6ana);
He chopMHupoBaHa) | HAHM TPO(ECCHOHANBHBIX 3a/1ad, HEIOHHMaHWE CYITHO- | BOpock k dk3ameHy

(Menee 35 6a/UIOB) — | CTH M3JIaraeMbIX BOTIPOCOB; (0-20 6amoB)
«HEYIOBJCTBOPH- |- HEYMEHHE H3JIaraTh M3YYCHHBIH MaTepHas, HEeTOUHBIC
TEITLHOY» OTBETHI Ha JOTIOJHHUTEIbHBIC BOIPOCH;

- HCBJIAACHHUC HaBbIKaAMH HCIIOJIB30BaHUA MIOJIOKCHUN 1
MCTOAOB COLMAJIbHBIX, T'YMAaHUTAPHBIX W 3KOHOMHYC-
CKHX HAYK IIpH pCHICHHUN HpO(i)eCCI/IOHaJ'II)HBIX 3aJga4.

Bce KOMIIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTepUANOB), HEOO-
XOJUMBIX JJISI OLIEHKH 3HAHWM, YMEHUU, HaBBIKOB U (WJIM) ONBITA JIE€ATEIHOCTH, XapaKTepU3y-
I0IUe ATanbl (HOPMHUPOBAHMS KOMIETEHIIUNA B MPOIECCE OCBOSHUS TUCIMILIUHBI (MOAYIS) IO-
JIPOOHO TIPEICTaBICHBI B TOKyMeHTe «DOH/ OIEHOYHBIX CPEJICTB JUCIUTIINHBI (MO ).

7 Y4eOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecreyeHre JUCHUILINHbI

(MoayJin)
7.1 YueOHasi iuTepartypa

1. I'pan6Gepr, .M. Opranndeckast XuMus: y4eOHUK AJIs akaJieMU4yeckoro O6akanaBpuara /
N.N. T'panbepr; H.JI. Ham. [DnexTponnsiii pecypc]| — 8-u3a. — M.: FOpaiir, 2017. — 60 c.- (baka-
JaBp — aKaJIeMUYECKUN Kypc).

https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

2. Kusszes, [I.A. Heopranmdeckas xumus B 24. Yacte 1. Teoperrnueckue OCHOBHI 5-U3I.,
nep. W Jon. y4eOHWK Juisi akajemudeckoro OakanaBpuara. /KuszeB J[.A., Cmapeirun C.H.-
[DnexTpoHHbIi pecypc]. — M.: FOpaiit, 2017. — 253 c.

https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

3. Xomuenko, ['.Il. Heopranuueckas xumus / I'.Il. Xomuenko, N.K. [{utoBuu. — M;
Bricmias mkomna, 2014.

4. Ilabapos, 0. C. Opranuueckass xumug : yuebnuk / 1O. C. IllabapoB. — 5-e¢ u3f.,
crep. — Cankr-IlerepOypr: Jlanp, 2021. — 848 ¢. — ISBN 978-5-8114-1069-9. — Tekcr :
DIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/167911. — Pexxum moctyma: i aBTOPH3. MOJIB30BATEIICH.

5. Axmeros, H.C. OGmas u Heopranuueckas xumus / H.C. AxmeroB. — M: Bricmias
mkoina, 2012,

6. bepesun, B.J[. Opranuueckass Xumusi B 2 4.: y4eOHHMK Ui aKaJeMH4YecKoro Oaka-
naspuata / b.J1. bepesun, [I.b. bepe3un [Dnexrponsnslii pecypc]. — M.: FOpaiit, 2016. — 313c.

https://www.biblio-online.ru/book/04667DD1-6733-4775-A9D0-BDFE0324FD83

7. I'pann6epr, M.W. Oprannveckas xumus / .M. I'panndepr. — M.: «Beicmias mikomnay,

2007.

8. Kuszes, /[.A. Heoprannueckas xumus B 2 4. Yactb 1. TeopeTuueckue OCHOBBI 5-H31.,
mep. W J0m. y4eOHUK s akajmemuueckoro OakamaBpuara. / JI.A. Kuszes, C.H. Cmapsirun
[DnekTponHbIii  pecypc]. — M.:. [Opaiir, 2017. - 253 c. https://www.biblio-
online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

9. Kuszes, [.A. Heopranuueckast xumus B 24. Yactp 2. XuMUs 3JI€MEHTOB 5-U311., TIEp. U
JoT. Y9eOHHK 11 akajgemudeckoro OakamaBpuata / JI.A. KuszeB, C.H. Cmapsirun [DnekTpoH-
HBIHI pecypc]. — M.: FOpaiit, 2017. — 359c¢. https://www.biblio-online.ru/book/763BEB16-C2D8-
4545-AF39-FB4A38E2BD4D

10._Iab6apos, FO.C. Oprannueckas xumus: yueOnuk / FO. C. IllabapoB. — 5-e u3x.,
crep. — Cankr-IlerepOypr: Jlanp, 2021. — 848 ¢. — ISBN 978-5-8114-1069-9. — Tekcr :
AIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIMOTEYHAS cucTtema. — URL:
https://e.lanbook.com/book/167911. — Pexxum mocTyma: i aBTOPH3. MOJIb30BATECH.
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https://www.biblio-online.ru/book/04667DD1-6733-4775-A9D0-BDFE0324FD83
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
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https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

7.2 MeTtoanyeckue yKa3aHusl M0 OCBOEHUIO T CHUILTUHBI (MOTYJINA)

1. Ky3nenosa P.B., Tapacora C.B., lllenkoBaukoBa H.B. MeToauueckoe pyKoBOACTBO K
71a00paTOPHBIM 3aHATHUSAM 110 OpraHnYecKor XuMun. — Muuypunck 2026.

2. Meronnyeckoe pyKOBOJCTBO K CaMOCTOSITEJIbHON padoTe MO IUCHUILUINHE «XHUMHUSI,
Hanpasienue noarorosku 38.03.07 Tosaposenenue. — Muuypunck 2026

3. Kys3nenosa P.B., Tapacosa C.B., lllenkoBaukoBa H.B. Metoandyeckoe pyKoBOJICTBO K
71a00paTOPHBIM 3aHATUSIM T10 IUCHUILUIMHE «XUMUs», HarpaBiaeHue noaroroku 38.03.07 Toga-
poBeaenue. — Muuypunck 2026.

7.3 UndopmanuonHbie U HU(PPOBbIE TEXHOJIOTHU (IPOrpaMMHOe obecrie-
YyeHHe, COBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIlHOHHbIE
CIIPABOYHBIE CHCTEMBI)

Y4yeOHast nucnuIuinHa (MOAY/h) TPEIyCMAaTPUBAET OCBOCHHUE WH(OPMAIMOHHBIX H IU}-
POBBIX TeXHOJIOTHH. Peanu3anust [u@poBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSeTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JAIOLIEH BO3MOXHOCTh Pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIMXCcsl KaK OyIyluX BbICOKOKBAJIM(HUIIMPOBAHHBIX CHEIHA-
JIUCTOB.

[udpoBbie TEXHOJIOIUU MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOIO pelieHHs
3aa4 Mpo(eCcCHOHATBHOT0, COIUAIEHOTO, TMYHOCTHOTO XapaKTepa C UCTIOIb30BAaHUEM PA3IINY-
HBIX BUJ/IOB KOMMYHHMKAIlMOHHBIX TeXHOJOTuH. OcBoeHHe LU(POBBIX TEXHOJOTUI B paMKax
JAHHOW JTMCUUIUIMHBI (MOAYJSl) OPUEHTHUPOBAHO HA CIIOCOOHOCTH O€30MaCHO M HaJJIeXkKallluM
0o0pa3oM noJy4arhb JIOCTYII, YIPaBIsATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3/aBATh
MH(}OPMALIMIO C TOMOIIBIO U(POBLIX YCTPOICTB U CETEBBIX TeXHOJOorui. DopmMupoBaHue 1ud-
pPOBOIl KOMIIETEHTHOCTH MpefrnonaraeT padoTy C JaHHBIMHU, BJIaJ€HHME MHCTPYMEHTaMH JUIs
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBas a51eKTpOHHast OMOIHOTEKA).

2. ba3a naHHbIX 271eKTpoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXbB (norosop
1o 00eCreyeHNI0 JOCTyIa K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam ®I'BHY ITHCXb ye-
pe3 repmunan ynanennoro gocryna (TY ] ®T'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHOe H3aTenbcTBO FOPAWTY (https://urait.ru/) (loroBop Ha okasaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/a-
ternsctBo FOPAUT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMONMMoTeuHast cucrema «BepHuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE MUCIOJIb30BaHUE TIpousBeneHui oT 26.03.2020 Ne 14/20/25).

5. basa gaHHbix HOb «HauuoHanbHas anekTpoHHas bubnmoTeka»
(https://rusneb.ru/) (qorosop o nogknoveHun Kk HOb n npegoctaBneHnn gocryna K
obbektam H3OB o1 02.09.2024 Ne 101/H3B/4712-n).

6. JIoroBop 0 COTpyIHUYECTBE MO OKa3aHUIO0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U COITHO-
KYJBTYPHBIX YCIYT IOJIb30BaTeNIsIM YHHBEPCHTETA U3 YHCIa WHBAIUIOB IO 3PEHHUIO, CI1ab0BU-
JSIIUX, UHBAIUIOB JPYTUX KaTEropuil ¢ OrpaHMYEHHBIM JIOCTYIIOM K MH(OpMaIuu, Juil, uMe-
IOIIUX TPYAHOCTH ¢ uyTeHueM mirockonedatHoro Tekcra TOI'BYK «TamboBckast obmacTHast yHU-
BepcanbHas Hay4yHas oubmanoreka uM. A.C. Ilymkuna» @unnan «CnenuanbHas OUOIMOTEKA A7
crenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (moroBop o corpyanudectBe OT
10.10.2024 Ne 0001).
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Hus - https://elibrary.ru/

7.3.2. UudopmManoHHbIE CIPABOYHBbIE CHCTEMbI
1. CopaBounas npaBoBas cucrema Koncynbrantllntoc (1oroBop nocraBku, ajantanuu 1
COIPOBOKICHUS IK3eMIUIApoB cucteM Koncynprant [lmoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DIeKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

" 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpemenHbIe npodeccuoHAIbHbIE 0a3bl JAHHBIX

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH()OPMAIIMOHHO-00pa30BaTEILHOM MPO-
rpammbl «PocmeTron» (oroBop ot 06.11.2025 Ne 505/2025)
2. baza nannbix Hayunoii anextponnoi oubnmoreku eLIBRARY.RU — poccuiickuii nn-
dbopMaImOHHO-aHAIMTUYECKHUH MOpTai B 00JIACTH HAYKU, TEXHOJIOTMH, MEAUIIMHBI U 00pa3oBa-

3. ITopran oTKphITEIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble @DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

FOCYIApCTBEHHOW CTATHCTUKH -

7.3.4. J/InuieH3u0HHOE ¥ CBOOOAHO PacHpoCTPaHsieMoe MPorpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOICTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Cceinka Ha EnunbIit PexBusutel noa-
1O (mpaBoobia- | (JIMIeH3WOHHOE, | PpeecTp POCCHHCKHX TBEPIKAAIOLIETO J0-
JaTep) cBoOoaHO pac- | mporpamm mis OBM | kymeHta (mpu Hamu-
npoctparsgemoe) | u Bl (mpu HamIaMm) 51719
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JeiicTBus: 6ecCpoUHO
2 AwnrtusupycHoe mpo- | AO «JlaGopato- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3noHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security s (Poccust) 17.12.2025 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
18.12.2025 no
17.12.2026
3 | MoitO¢uc Craugapt- | OOO «Hossie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIe TEX- ov.ru/reestr/301631/? «PyGuKon»
OducHsril maker Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI C TOKY- cust) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHbIN makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 OneparionHas cu- OO0O "Bazansr | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anbt O6pazo- | cBoboaHOE MpO- ov.ru/reestr/303262/? «Codrekcey
BaHHE» rpamMMHoe obec- sphrase_id=4435015 ot1 24.10.2023 Ne
neyeHue" 03641000008230000
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07
CpOK JeficTBusA: Oec-
CpOYHO

6 | Iporpammuas cucre- | AO «Aurumia- | Jlnnemswonnoe | https://reestr.digital.g | Jlurensuonssrit no-

Ma Juist oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIUIarHaT OT
BaHMH B y4eOHBIX U 16.05.2025 Ne 10567,

Hay4HBIX paboTax CPOK JICHCTBHSL: C

«AnTtunnaruat BY3» 16.06.2025 no

(https://docs.antiplagia 15.06.2026

us.ru)
7 Acrobat Reader Adobe Systems | Cso6omro pac- - -
- IPOCMOTP TOKyMEH- IPOCTpaHsIeMoe

ToB PDF, DjVU

8 Foxit Reader Foxit CBoGojHO pac- - -
- IPOCMOTP JOKYMEH- Corporation MPOCTPaHIEMOE
toB PDF, DjVU

7.3.5 Pecypcbl nH(OPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEpHET»

1. CDTOwiki: 6a3a 3Hanwmii no uudposoii Tpancopmanuu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «’APAHT».

3. www.consultant.ru - cpaBouHo-nipaBoBasi cuctema «Koncynbrant [Inrocy.

4. WWW.rg.ru — caiit Poccuiickoii ra3ersl.

5. baza nannHbIX MH(pOpManMoHHON cucteMbl «EanHOe OKHO AocTyna K 0Opa3oBaTelbHBIM
pecypcamy http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTa «Jlanby http://e.Janbook.com.

7 HauuonanbsHbli H(poBoi pecypc «PyKOHT» - MeKOTpacieBas JIeKTpOHHasi OMOInoTeKa
Ha 0a3e TexHosnoruu Konrekcrym http://www. rucont.

8. DnexTpoHHas O6ubnMoTeuHas cuctemMa Poccuiickoro rocy1apcTBEHHOIO arpapHOro 3a04-
HOTO yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Ipoliecce

LMS-tinardpopma Moodle

BupryansHas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Buptyansnas nocka Padlet: https://ru.padlet.com

O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru

Cepsucel onpocoB: Suaekc @opmsl, MyQuiz

Cepsucol BuaeocBs3u: Suaekc reaemoct, Webinar.ru

CepBuc coBMECTHOM pabOTBl Haa mpoekTamMu Juid  Hebonbmux rpymm  Trello
http://www.trello.com

N~ WNE

7.3.7 HudpoBble TEXHOJIOTMH, IPUMEHsIEMble PU U3YYEeHUU TUCIUIIIMHBI

Ne | Iudpossie TexHonorun | Buapl yuebHo# paboThl, Beoa- | @opMupyembie NAK
HSIEMbIE C IPUMEHEHUEM TUGPO- | KOMIIETEHIIUU
BOU TEXHOJIOTUH

1. | OGmnaunsble Texuonorun | Jlexknmu
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CamocrosiTenpHas padoTta

2. | bonbine nanueie CamocTtosTenpHas pabora

8 MarepuajibHO-TeXHHYECKOE O0ecnedeHne M CIUIIUHbI (MOLYJIA)

VYyeOHnast aynuTopus JUisl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO TUIIA U CEMUHAPCKOTO THUTIA
(r. MuuypuHck, yi. Mareprnanmonanbhas, 101, 3/208)

OcHalIeHHOCTD:

Okpad Ha mtatuBe (MHB. Ne1101047182),

[TpoexTop (uHB. Ne1101045115).

VYyeOHass ayauTopHs IS TPOBEACHHS IMPAKTUYCCKHUX 3aHATHHA, 71a00paTOpHBIX padoT;
TPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYNbTalMi (r. Muaypusck, yin. MatepnanuonansHas, 101,
2/10; 2/11; 2/13; 2/14)

OcCHAaIIEeHHOCTh:

Juctumisarop J13-10, Becbl 2J€KTPOHHBIC, SJEKTPUUYCSCKAs TUINTKA, BEChl aHATUTHYECKHUE,
BBITSDKHOH 1Kad), BoAsHas OaHs, TepMocTaT, MydenbHas nedb, pH-metp, hoTokoropumerp, mo-
JSIPUMETP, pePpaKTOMETpP, XMMUYCCKHE PEAKTUBBI, XUMUYECKask TIOCY/1a, XOJIOMILHUK.

[Tomemenue amst camocTosTeNnbHOM padboTs (ya. MatepHanmonansHast, 101, 3/23906)

OcHallleHHOCTD:

Kommnerorep Dual (naB.Ne1101047186),

Kommnbrotep Celeron -3in (uuB. Ne2101045283, Ne2101045284, Ne 2101045285),

Kommerotep [lentuym (nuB. Ne2101042569),

Kommerorep Topramo Core-2 (waB. Ne1101045116, Ne1101045117, Ne1101045118).

KommbroTepHas TexHHKa MOAKIIOYeHa K ceTH «VHTepHeT» M o0ecredeHa JAOCTYNOM K
OUOC yHuBepcurera.
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PaGouas mporpaMmmMa AUCHUITTUHBI (MOIYJs1) «XHUMUsSD» COCTaBJICHA B COOTBETCTBHH C TpeOoBa-
HUSAMH (QeaepaTbHOTO TOCYAapPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa BBICIIEr0 00pa3oBaHUs
- OakayaBpuar 1o HarpasieHuto noarotosku 38.03.07 ToBapoBeneHue, yTBEpAKACHHOTO MTPUKa-
30M MHHHCTEpCTBa HayKH W BbIcHIero oopasoBanusi Poccuiickoit ®enepanuu ot 12 aBrycra
2020 r. Ne985.

ABTOp: JOIEHT Kadeapsl OMOJIOTUU M XUMHUH, OE30MACHOCTH YKU3HEICATCILHOCTH U MEINKO-
OMOJIOTMYECKUX ITUCIUILINH, K.X.H. Ky3nerosa P.B.

Penien3eHT: 3aBenyromuii kKadeapoil ympaBieHHs M JAEIOBOTO aJIMHHHCTPUPOBAHHMS, I.9.H.,
npodeccop Kapamuosa H.B.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl OMOIOTuH 1 XUMHH, TPOTOKOoI Ne 8 ot 04 amn-
penst 2022 1.

[Iporpamma paccmoTpeHa Ha 3acelaHud ydeOHO-MeToauuecko komuccuu ColuanbHO-
nexarorundeckoro nHerutyra Muaypunckoro I'AY, nporokoin Ne 8 ot 11 anpens 2022 r.
[Tporpamma ytBepkaeHa Pemennem Y4eOHO-METOIMUECKOTO COBETa YHHBEPCUTETA, POTOKOI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa u 10MoJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusamu ®I'OC BO.
[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl OMONIOrMU U XUMUH, 1TpoToKkoi Ne 8 ot 04 amn-
penst 2022 1.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUM y4eOHO-MeToaudeckor komuccuu CommanbHO-
nejaroruyeckoro nHctuTyra Muuypunckoro I'AY, nporokos Ne 11 ot 05 urons 2023 r
[Tporpamma yTBepkeHa PemennemM Y4eOHO-METOIMUECKOTO COBETa YHHBEPCUTETA, POTOKOI
Ne 10 ot 22 urons 2023 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acegaHuu Kadeapel Onomoruu u XumuH, MpoTokon Ne 09 ot 06
Mmas 2024 1.

[Iporpamma paccmoTpeHa Ha 3acelaHud ydeOHO-MeToauueckoi komuccuu ColuanbHO-
nenarornyeckoro nHcTuTyTa Muuypunckoro I'AY, nporokon Ne 09 ot 13 mas 2024 r.
[Tporpamma yTBepkineHa PemeHnemM Y4eOHO-METOIMUECKOTO COBETa YHHBEPCUTETA, POTOKOI
Ne 09 ot 23 mast 2024 r.

[Tporpamma nepepaboTaHa 1 10M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefaHuM Kadeapsl OMOIOTHMH U XUMUH, TpoToKos Ne 8 ot 2 am-
penst 2025 r.

[TporpamMa paccMoTpeHa Ha 3acelaHuu ydeOHO-meroandeckod komuccun CouuanbHo-
neaarorndeckoro nHctutyra Muaypunckoro I'AY, nporokoin Ne 09 ot 8 anpenst 2025 r.
[Iporpamma yTtBepkaeHa Pemennem YueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA, ITPOTOKOI
Ne 8 ot 23 anpens 2025 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceaHUM Kadeapsl OMOJIOTHH, XUMHH, O€30MaCHOCTH KU3HEAEs -
TEJIBHOCTU M MEAMKO-OMOJIOTHYECKUX TUCIUIUIMH IpoToKoi Ne 8 ot 3 amperst 2026 .
[IporpaMmma paccMoTpeHa Ha 3aceJaHUM ydeOHo-MeToauyeckoil komuccuu CoumanbHO-
nenarornyeckoro nHCTUTYTa Muuypunckoro I'AY, nporokon Ne 8 ot 13 anpens 2026 r.
[Iporpamma ytBepxkacHa Pemennem Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA, MPOTOKOJ
Ne 7 ot 22 anpens 2026 r.
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OpuruHan JoKyMeHTa XpaHUTCs Ha Kadenpe OUOIOTUH U XUMUHU.
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