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1 esim ocBOeHMSI JUCHUILUTUHBI (MOTY/JIs1)

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

- cozeicTBUEe (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.

Jlyiss ocBOGHUS TaHHOM TUCITUIUIMHBI HEOOXOIUMBI 3HAHUS ¥ YMEHHsI, TPUOOPETECHHBIC B
pe3ynbTaTe OCBOEHUS CIEAYIOLIMX CONMYTCTBYIOIIMX JUCUUIUIMH: 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-
TEIbHOCTH, DU3UKO-XMMUYECKHNE METO/Ibl UCCIIEI0BAHMM; AHATOMUS MULIEBOTO ChIpbs; [lumie-
BbIC CBOMCTBA MPOLYKIIHH.

3 [Inanupyemblie pe3yabTaThl 00y4eHUsl MO TUCHHUILTHHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00pa30BaTe1bLHOMI

NpOrpaMMmblI

OcBoeHMe AUCUUILIMHBI (MOMAYIIS) HAMpaBieHO Ha (OPMUPOBAHUE CIEIYIONIMX KOMIIE-

TCHIIUI

VYK-1 cnocobeH ocymecTBIATh MOMCK, KPUTUUYECKUH aHalIM3 U CHUHTE3 HH(pOpMaIUH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] 111 pELICHUSI TIOCTABJIEHHBIX 3314
OIIK-1 cnocobeH NpuMEHSTh €CTECTBEHHOHAYYHbIE M SKOHOMHUECKUE 3HAHUS TPH pellie-

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

W/1-5yk-1 — Ompe-
JIeNIsieT U OLIEHUBa-
€T MOCJIEACTBHA
BO3MOXHBIX Pe-
IIEHUH 33291

HE OLICHUBAET I10-
CJIEJICTBUS BO3-
MOXHBIX pPEIIEHUN
3aJ1a4n

HO OIIpEeAeIsieT U
OLICHUBAET NOCIE-
CTBHSA BO3MOXKHBIX
pelleHnit 3a1auu

JISIE€T U OLIEHUBAET
IIOCJICZICTBHSI BO3-
MOYHBIX PEIICHUN
3a1a4u

[Inanupyemsie Kputepuu olieHMBaHUs pe3yIbTaTOB 00YUCHUS
€3yJbTaThl N
pesy Huzkuit
o0yueHust .
(IToTIOpOTOBEIit) . . N
(uHIHKATOPBI IToporossrii ba3zoBslii ITponBuHYTHII
KOMIIETECHLIUS HE
JIOCTHKEHUS
chopMupoBaHa
KOMITCTCHIINH )
VK-1 He onpenenseru | YaoBnerBoputenb- | XOpOILIO ONpeae- OTnu4aHO ompese-

JISI€T U OLICHUBAET
MOCIIEAICTBHS BO3-
MOXHBIX pPEILIEHUI
3a/1a4n

OIlK-1

N-lonk-1 — Ipu-
MCHJACT 3HAHUA
€CTeCTBEHHOHAYY-
HBIX JUCIIUIIJINH B
podeCCHOHAIh-
HOW JIeSTeILHOCTH

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

VY noBneTBOpUTEIH-
HO MPUMEHSET 3Ha-
HUS €CTECTBEHHO-
HaYYHBIX TUCILIHU-
TUTMH B ITpodeccu-
OHAJILHOU JIeATEIh-
HOCTH

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

OTAU4HO mpUMe-
HSET 3HAHWS €CTe-
CTBEHHOHAYYHBIX
JUCITUILINH B TIPO-
(heccrnoHaNBHON
JIeATeTLHOCTH

B PE3yiIbTaTe OCBOCHUA AUCIIUILIINHBI, 06yqaloumec;1 JOJIKHBI.
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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
XUMHUYECKHX PEaKIMi; UCIIOIb30BaTh OCHOBBI MPAaBOBBIX 3HAHUHN B pa3IMYHBIX cepax aesiTerb-
HOCTH.

Buasers: npaBuiiamu 6e301acHOi pabOThl B XUMHUECKON J1aOOpaTopuu U 00paleHus C
BEIIECTBAMH; CIIOCOOHOCTBIO MPOBEICHHS JIA0OPATOPHOTO XUMHUYECKOTO IKCIEPUMEHTa, 00pa-
00TkH 1 0POPMIICHUS €T0 Pe3yIbTaTOB, (POPMYIUPOBAHUS BHIBOJIOB; CIIOCOOHOCTHIO MPUMEHSTh
3HaHUS O 3aKOHOMEPHOCTSAX TPOTEKAaHUs XUMHUYECKUX IPOILECCOB B MPO(ECCHOHAIBLHOU Jes-
TEJIHOCTH, TOJIOKEHUSIMH U METOJIAMH COLIMAIBHBIX, TYMAaHUTAPHBIX M AKOHOMHUYECKUX HayK
NPU PEIICHUH MPO(EeCCHOHAIBHBIX 3a/1a4.

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

KOMIIeTeH UM
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
MIPOU3BEICHUE PACTBOPUMOCTHU
Teopus saeKTpOIUTHYECKON nuccormanuu. ['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. KaranuzaTopel M KatanuTUyeckue | + + 2
CHCTEMBEI.
OCHOBBI XHUMHYECKOW TEPMOJMHAMUKHA. OHEPreTUKa XUMHYSCKHUX + + 2
MIPOLECCOB. DHTAJIBINSA. DHTPOIHSL.
Xumnueckas cBsizb. KoMIieMeHTapHOCTb. + + 2
[IpoctpancTBeHHOE CTpoeHNE MoJieKys. CTpoeHHe aToMa. + + 2
[Tepuoauueckas cucrema 3J€EMEHTOB U iepruoanueckuii 3akon .M. + + 5
MemngeneeBa. PeakiimoHHast ClocOOHOCTH BEIECTB. X UMMl 3JIEMEHTOB.
DnekTpoxuMuueckue cucreMbl. Koppo3usi MeTaiios. + + 2
Xumudeckast uaeHTH()UKALINS. + + 2
TeopeTnyeckre OCHOBBI OPraHUYECKOW XUMUU + + 2
AumKinyeckue YTJICBOAOPOAbI + + 2
[{uknudeckue yrieBogopoasl + + 2
CriupTs! ¥ QeHobI + + 2
Kap6onunnpHbIe coeTnHEHUs + + 2
Kap6oHoBBIE KUCITOTHI ¥ KX POU3BOTHBIC + + 2
YrneBonbl (MOHO-, M- M TTOJIHCAXapHU/IbI) + + 2
A3zoTcoepKalme OpraHnuecKue COeTMHEHUs + + 2
T'eTeponMKInYeCKUEe U 3IEMEHTOOPTaHUYECKIE COSAMHEHMS + + 2

4 CTpyKTypa U coiep:KaHue MCUUIIMHBI (MOTYJIA)
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OO01mas TpyA0eMKOCTh TUCIUTUTHHBI COCTABISIET / 3a4ETHRIX eIUHUII, 252 aKkaj. Jaca.

4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

KonugecTBo akaj. yacos
Bu sanstiii 110 OYHOU 10 OYHO-3a0YHOU
thopme oOyueHHs (dhopme o0yueHHs
1 cemectp |2 cemectp |1 cemectp|?2 cemectp
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 108 144 108 144
KonraktHas pabota 00ydaronuxcs ¢ npenojiaBareaeM 48 60 48 60
AyYIUTOpHBIC 3aHSTHUS, U3 HUX 48 60 48 60
JIEKIIUHU 16 20 16 20
nabopaTopHbie paboOTHI 32 40 32 40
CamocTrosiTenpHasg paboTa 00yyaromuxcs, B T.4U. 60 48 60 57
mpopaboTka y4eOHOTO MaTepuasia 1Mo JAMCUUIUIHHE
(KOHCIIEKTOB JICKIIUH, Y4eOHWKOB, MaTepHallOB ce- 20 16 20 19
TEBBIX PECYPCOB)
BBITIOJTHCHUE UHIMBUYaJIbHBIX 33JJaHUM 20 16 20 19
MOJITOTOBKA K JIAOOPATOPHBIM paboTam 20 16 20 19
KonTpons 36 27
Byt HTOroBoro KOHTPOJIs 3a4eT 9K3aMCH 3a4eT 9K3aMECH
4.2 Jlekuun
O0beM B akaj.gacax
. ouHast OTHO™ 1 popmupyemble
Ne Paznen quctumuivHel (MOIYIs1), TEMBI JICKITUI 3a04Has
thopma KOMIIETEHIINN
o0yueHus bopma
o0ydeHus
1 | OcHOBHBIC MOHATHS U 3aKOHBI XMMHH. DKBHUBAJICHT. 1 1 VYK-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 coenaennsi. CTpoeHne, CBOWCTBA. 1 1 VYK-1, OIIK-1
5 | OkHucanuTENEHO-BOCCTAHOBUTEILHBIE 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
KaTaJTUTHYECKUE CHCTEMBI.
7 OCHOBbl XMMHYECKOW TEpMOAUHAMHUKU. HEPreTHKa 1 1 VK-1, OIK-1
XUMUYECKUX MPOIECCOB. DHTAIBINA. DHTPOIIHSL.
8 | Xumunyeckast cBsi3b. KOMITJIeMEHTapHOCTD. 1 1 YK-1, OIIK-1
9 |IlpoctpancTBeHHOE CTpoeHHE MoJeKyn. CTpoeHue aToMma. 2 2 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 HICHTUDUKAIMSL. 2 2 VK-1, OIIK-1
13 TeopeTrueckrue OCHOBBI OPraHUYECKOW XUMHH. AIMKIIH- 4 4 VK-1, OIIK-1
YECKHUE M ITUKIMYECKUE YTIIEBOI0POIbI.
14 | KapOoHOBBIE KUCIIOTBI U HX TPOU3BOJIHBIE 4 4 YK-1, OIIK-1
15 | YrneBojsl (MOHO-, TU- ¥ TIOJTUCAXAPH/IBI) 4 4 VK-1, OIIK-1
16 | A3oTconepikaliyie OpraHmIecKrue COeTMHEHMS 4 4 VK-1, OIIK-1
17 | 'eTeponkinyecKie U 3JIEMEHTOOPTaHUYECKHE COeTnHe- 4 4 YK-1, OIIK-1
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HUA

UTOI'O

36 36

4.3 IlpakTnyeckne 3aHATHUS — HE PELYCMOTPEHBI

4.4 JIabopaTopHbIie padoThI

O0BeM B akaj.gacax

N OYHO- Hcnonb3zyemoe DopMupyeMbIe
No HanmeHnoBaHue 3aHATUS 3a04Has nabopaTopHOe M
dhopma KOMITETCHITHH
oByueHus ¢dopma o0opynoBaHue
o0yueHus
Becbl  anekTpuueckue
BJIT-3100-11, Becnr
[IpaBuna TeXHUKU OE30MACHOCTH.
OKCIepUMEHTaIbHOE — ONpezesic ananuruieckue BJIO-
1 P N P 2 2 200, tepmomerp; ©Oa-| YK-1, OIIK-1
HHE MOJIIPHOW MAacChl 3KBUBAJICH-
pOMETp; XHMHUYECKHUEC
Ta HEM3BECTHOTO MeTaJlIa.
PEaKTUBBI, XUMUIECKas
nocyzaa
OKCIepUMEHTAIbHOE  U3y4YCHHE TepmomeTp, Xumuue-
Y )
2 | BOMSHMS pa3IUYHBIX (HaKTOPOB Ha 2 2 ckue peaktusbl, xumu- | YK-1, OITK-1
CKOPOCTh XUMHYECKOHN PEaKIiu yeckas mocyJia
OKCHNEPUMEHTAILHOE  MPUTOTOB- ApeomeTp, XUMHYE-
3 |JIeHHWe pacTBOPOB 3aJaHHOW KOH- 2 2 ckue peaktusbl, xumu- | YK-1, OITK-1
LIEHTPAINH. YyecKasl ocy/ia
bans BoxstHas mabopa-
OKCHEPUMEHTALHOE  U3YYCHHE TODHASL. XHMIHECKHe
4 | BNEKTPOIIMTUYECKON  JHCccomma- 2 2 egKTm’;H HMICCKAS] YK-1, OIIK-1
LWU U THIPOJIN3A COJICH. p ’
rnocyzaa
OKCHEPUMEHTAILHOE  U3YYEHHE bans BomstHas mabopa-
snementoB  VII-A uVI-A 1non- TOpHAasl, XUMHUYECKHE
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 |mer. Asor. dochop. VYriepon, 2 2 eg KTH;SLI HMICCKAS] YK-1, OIIK-1
kpemHuil. CBOKCTBAa UX COEIUHE- p ’
o mocyza
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
amomMuHui. CBOMCTBA MX COEIH- P i
N rnocyzaa
HEHUI,
bans BoxstHas mabopa-
OKCIEPUMEHTAILHOE  U3YYCHHE TODHASL. XUMUHECKHe
8 | okuciHTeIBHO- 2 2 eg KTH]’SH HMIECKaSs YK-1, OIIK-1
BOCCTaHOBHUTEIILHBIX IPOIIECCOB P ’
rnocyzaa
OKCIepUMEHTAIbHOE  H3y4YCHHE XHUMHUECKHE PEaKTH-
9 p >y 2 2 BBI, xuMmm4deckas mocy- | YK-1, OIIK-1
KOMIUIEKCHBIX COCTUHEHHIA.
Ja
bans BopsiHas mabopa-
OKCIepUMEHTAJIbHOE  H3y4YCHHE TODHASL. XIMIUCCKHE
10 | cBOWICTB TpENeNbHBIX W HEIpe- 2 2 eg KTI/I]’SI)I HMIYeCKas YK-1, OIIK-1
JIENTBHBIX U YTIIEBOIOPOJIOB p ’
nocyia
OKCIepUMEHTaIbHOE  U3y4YCHHE banst BopsiHas mabopa-
11 | cBOICTB apOMaTHYECKHUX YIJIEBO- 1 1 TOpHAasi, XUMUYECKHE VYK-1, OIIK-1
JIOPOJIOB PEaKTHUBBI, XUMUYECKas




nocyjia
bans BomstHas mabopa-
OKCIMEPUMEHTAIBHOE — M3YYCHHE TODHASL. XIMIMECKIe
12 | ceotictB crupToB. [IpocTeie 3du- 1 1 pra, YK-1, OIIK-1
pbi PEaKTHBBI, XUMHUYECKas
) rnocyna
bans BoxstHas mabopa-
OKCIEepUMEHTAIBHOE — M3YyYeHHE TOpHAs, XHMHUYCCKHE
~ = b -
13 P y 2 2 pat, VK-1, OTK-1
CBOMCTB (heHOJI0B PEaKTHBBI, XUMHUYUECKas
nocyJia
OKClepUMeHTaIbHOE  M3y4YCHHE bans BoxstHas mabopa-
CBOUCTB KapOOHOBBIX  KHCJIOT. TOpHAs, XHMHUYCCKHE
~ = b -
14 P 2 2 prat, VK-1, OTK-1
3aBHCHMOCTh CBOWCTB KHCJIOT OT PEaKTHBBI, XUMUYECKas
UX CTPOCHHUSL. nocyJia
bans BogstHas mabopa-
[Mony4yenue CroXHBIX 3DUPOB U TODHASL. XIMIYECKHE
15 | sKcHIepUMEHTANTFHOE U3YyUSHHE HX 2 2 pHas, YK-1, OIIK-1
. PCaKTUBBI, XUMHYECKAs
cBoiicTB. XKups! 1 MbLIa. Hocya
aHs BojsHas abopa-
b 0
9KCHC NMCHTAJIbHOC HU3YyUYCHUC TOpHAasi, XUMHUYCCKUEC
3 - b -
16 P Y 1 1 pat, VK-1, OTK-1
CBOWCTB MOHO- M TUCAXapHJIOB PEaKTHBBI, XUMHUYECKAs
nocyJia
aHs BojsHas abopa-
b 0
9KCHC NMCHTAJIbHOC HU3YyUYCHUC TOpHAasi, XUMHUYCCKUEC
17 | ZKenep Y 1 1 pHai, VK-1, OTTK-1
CBOWCTB MOJTUCAXAPHIOB PEaKTHBBI, XUMHUYECKAs
nocyza
Bans BogsiHas abopa-
OKCIEPUMEHTATEHOE — M3YYCHHE TOPHASL. XUMHICCKIE
18 |cBONCTB aMHHOB M aMHUIOB KHC- 1 1 priai, VYK-1, OIIK-1
JOT PEaKTHBBI, XUMHUYECKAs
nocyza
Bbans BogsiHas abopa-
OKCIEPUMEHTATLHOE — M3YYCHHE TOpHAsI, XHMHYECKHE
19 p Y 1 1 pHad, VK-1, OIIK-1
CTpOEHUSI OCITKOB U UX CBOMCTB PEaKTHBBI, XUMUYCCKas
nocyja
HUTOI'O 32 32

4.5 CamocrosiTesibHAs padoTa 00y4aromuxcst

O0BeMm B akaj.gacax
OYHO-
. OYHas
Paznen mucturmmuHb Bun camocTosTensHOM paboThI 3a04Hasl
dhopma
thopma
o0OydeHus
o0yueHust
npopaboTka ydeOHOro marepuajia Io JAUCIUILIMHE
OcHOBHBIE TTOHATHS U | (KOHCHEKTOB JIEKIUH, YIeOHHUKOB, MaTEPUAJIOB CETe- 1 1
3aKOHBI XHMHH. DKBHU- | BBIX PECYPCOB)
BaJICHT. BBINTOJIHEHUE VH]IUBHIYaIbHBIX 3aJIaHAN 1 1
TIOATOTOBKA K JTAOOPaTOPHBIM paboTaM 1 1
XuMHuuecKas KHHETH- | IpopabdoTKa y4yeOHOro MaTepuaia MO TUCLUIUIMHE
ka. CkopocTh peak- | (KOHCIEKTOB JEKIUH, yUeOHHKOB, MaTEPUAIOB CETe- 1 1
LU, METOJIBI €€ PEry- | BBIX PECYPCOB)
muposanus. Karanusa- | BeimonHeHwe HHINBUIYaIBHBIX 3aaHUH 1 1
TOpel M KaTAIMTUYC- | 1oroTOBKA K JIAOOPATOPHBIM paboTam
CKHE CUCTEMbl. XUMHU- 1 1
yeckoe W (ha3oBoe
paBHOBECHE.
XuMuueckas — TepMo- | IpopaboTka y4eOHOro marepuana IO JUCLMIUIMHE 1 1
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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

ITepuoauueckuit 3aK0H
.. Menneneena.
Peakinonnas croco0-
HOCTH BE€UICCTB

mpopaboTka y4eOHOTO Marepwaja IO AMCIHILIINHE
(KOHCIIEKTOB JIEKIU, Y4eOHMKOB, MaTepHUaJIOB 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)

KommaemeHTapHOCT, | HOATOTOBKA K NPAKTUYECKUM 3aHATHAM

BBIMOJIHEHUE MHIUBHU Y aTbHBIX 3aTaHUH

MTOATOTOBKA K JTA0OpaTOPHBIM paboTam

npopaboTka yd4eOHOro Marepuajia Io JAUCIUILIMHE
OKUCTUTEILHO- (KOHCTIEKTOB JICKIIHIA, Y4eOHUKOB, MaTEpHAIIOB CETe-
BOCCTaHOBHUTEIHHBIC BBIX PECYPCOB)
peaxIuu. BBINIOJTHEHUE UHIUBUYAJIBHBIX 33 JaHUN

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

DIEeKTPOXUMHUUECKHE
cucrembl. Kopposus
METaJIJIOB.

npopaboTKa y4eOHOro Marepuana 10 JAWUCIUIUIIHE
(KOHCTIIEKTOB JIEKIUiA, y4eOHNKOB, MaTEpPHAIOB 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
OpPTaHHYECKON XUMHH

npopaboTka y4eOHOro Mmarepuaiga 10 AWUCHUIUIIHE
(KOHCTIEKTOB JIEKIINIA, Y4eOHUKOB, MaTepHAIIOB CETe-
BBIX PECYPCOB)




BBITIOJTHCHUE WHIMBH Ty aTbHBIX 3aIaHUH 2 2

TTOATOTOBKA K JTaOOpaTOPHBIM padoTaM 2 2
npopaboTka y4eOHOro Mmarepuaja Io JAUCIUILINHE
(KOHCIIEKTOB JIEKIUA, Y4eOHMKOB, MaTepHUaJIOB CETe- 2 2

Anmkinnyeckue BEIX PECYPCOB)

yIJICBOAOPOILL BBHITIOJTHEHUE WHINBHTYyaTbHBIX 3a1aHUH 2 2
MTOITOTOBKA K JTa0OpaTOPHBIM paboTam 2 2
mpopaboTka y4eOHOTO Marepwaia IO AMCIHILIINHE
(KOHCIIEKTOB JIEKIUA, Y4eOHMKOB, MaTepHUaJIOB CeTe- 2 2

Iuknmaeckue BEIX PECYPCOB)

YITICBONIOpOIbL BBITTOJIHEHUE WHIUBH Y aTbHBIX 3aTaHAH 2 2
MTOATOTOBKA K JTAOOpaTOPHBIM paboTaM 2 2
npopaboTka y4eOHOro Marepuaia Io JAUCIUILINHE
(KOHCTIIEKTOB JIEKIUA, YIeOHINKOB, MaTEPHUAIOB CETe- 2 2

CrupThl B PEHOTBI BBIX PECYPCOB)

BBIMTOJIHEHUE MHIUBHIYalbHBIX 3alaHAN 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
mpopaboTka y4eOHOTO Marepwaia I0 IUCIHILINHE

(KOHCIIEKTOB JIEKIUA, Y4eOHMKOB, MaTepPHUAJIOB CETe- 2 2

Kap6ouunbaeie BBIX PECYPCOB)

COCHMHCHNA BBIMOJTHCHUE WHIUBHU Y aTbHBIX 3aIaHUH 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
npopaboTka y4eOHOro Marepuaia Io JAUCIUILIMHE
(KOHCTIEKTOB JICKIHIA, y4eOHUKOB, MaTepHAIIOB CEeTe- 2 2

KapOoHOBBIC ~KHCIOTHI | oo pecypcos)

1 X TIPOU3BO/HBIC BBITIOJTHEHUE UHINBUIYAIbHBIX 3alaHUN 2 2
MTOATOTOBKA K JTa0OpaTOPHBIM paboTam 2 2
mpopaboTka y4eOHOTO Marepwaia I0 AUCIHILIINHE
(KOHCTIEKTOB JICKIIMIA, Y4COHUKOB, MaTCPUAIIOB CETe- 2 2

YrieBonbl (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

AsoTcozepiKaiie (KOHCTIEKTOB JIEKIHIA, Y4eOHUKOB, MaTEpHAIIOB CETe- 2 2

OpraHu4ecKue BBIX PECYpPCOB)

COCIMHEHHUS BBITTOJTHEHNE WH/IMBH Ty aTbHBIX 3aJIaHAN 2 2
MTOITOTOBKA K JJA00OPaTOPHBIM paboTam 2 2
mpopaboTka y4eOHOro MaTepuaia MO JUCIUIUINHE

I'eTepOLMKIYecKIe 1 (KOHCTIEKTOB JIEKIIUH, yUeOHUKOB, MaTEPHAJIOB CETe- 2 2

27IEMEHTOOpraHHYECKHE | BBIX PECYpCOB)

COCIMHEHHUS BBIMOJIHEHUE WHIUBHU Y aTbHBIX 3aIaHUH 2 2
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM 2 2
HUTOTO 108 117

Ilepeyenb yueOHO-MeTOANYECKOr0 o0ecreYeHsl AJIsl CAMOCTOSATEIbHOH padoThl MO
AUCHHIINHE:

1. Ky3nenoBa P.B. Meronuyeckue pyKoBOJICTBO K CAMOCTOSITENILHOW paboTe 1Mo AUCIIU-
nHe «XuMus», HarpasiieHue nmoarotoBku 38.03.07 Tosapoeaenue. Muuypunck 2025 T.

4.6 BbinoJiHeHHEe KOHTPOJIbHOM PadoThI 00yYAKIIMMHUCH
0YHO-3204HOI (POPMBbI 00yUEHHSI — He NPETYCMOTPEHO




4.7 Conep:kaHue pa3aesioB 1M CHUNINHBI

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
MIPOU3BOJAUTENBHBIX CUJI CEIbCKOIO X034icTBa. OTHOCUTENBbHBIE ATOMHBIE U MOJEKYJSIPHBIE
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
OTHOILIEHUN. 3aKOH SKBHUBAJICHTOB. DJKBUBAJEHT SJEMEHTOB U COCIMHEHHUM. DKBUBAJCHTHAs
Macca. HMcnonp30BaHME XUMHUYECKHMX IIOHATHN, 3aKOHOB M METOJIOB MCCIEJOBaHUS B
CEJIbCKOXO35MCTBEHHBIX M OMOJIOTMUYECKUX HayKax. DKOJIOTMYECKas OMAcCHOCTb HErpamMOTHOIO
MIPUMEHEHUS XUMUYECKUX ITPOJYKTOB B CEIBCKOM XO35MCTBE.

2. XuMHYecKasi TePMOANHAMHUKA U KMHETHKA

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

DOHTanbnus Kak QyHKIUS COCTOSIHHSI BEUIECTBA, KaKk Mepa 3alaceHHON BEIIeCTBOM JHEP-
ruH. DIEKTPOHHAA, KoyebaTenbHas, BpamareabHas U MOCTyaTelbHas COCTABIISIONINE YHTAIb-
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.

CBoOojnHas sHeprus ['mb0ca kak pyHkus cocrosaus BeniectBa. AG peakuu Kak mpu-
YMHA MPOTEKAHUs CaMOITPOU3BOJIbHBIX peakiuii. Csizb AG peakiuu ¢ KOHCTAaHTOH paBHOBECHUS
peaxiyn. Berancnenne AG peakiiuy 0 3HaYSHUSIM CBOOOIHBIX YHEPTU 00pa30BaHUs MPOIYK-
TOB M PEAareHTOB PEaKIINH.

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 HaIpaBICHUS XUMUUECKOW peakuu. DHTAIbIUHHBIA 1 SHTPONUIHBIN BKJIaabl B CBOOO-
HYIO DHEPTUIO peakiuu. FIX oTHOCUTENBHAS POJIb.

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

ITonATHEe O CKOPOCTH XMMMYEeCKOW peakuuu. VIcTMHHas (MTHOBEHHasl) CKOPOCTh peak-
1uu. OCHOBHBIE (PaKTOPHI, BIMSIIONIME HA CKOPOCTh peaklnu. XUMHUYEcKas peaklys Kak mocle-
JIOBATEJIbHOCTD IEMEHTApHbIX CTaJAWH. 3aKOH AECHCTBYIOLIMX MAacC — OCHOBHOW 3aKOH XHMUYe-
CKOM KWHETUKH JIJIs dJeMeHTapHo ctaauu. KoHCTaHTa CKOPOCTH peakiuu. 3aBUCUMOCTh CKO-
POCTH XMMHUYECKOH peakiuu oT TeMnepatypsl. [Ipasuno Bant-T'odda. Ypasuenue Appenuyca.
[IpencraBnenre 00 PHEPTHHM AKTHUBAIMH, YHEPTETHUYECKOM Oapbepe U MEPEXOJHOM aKTHBUPO-
BAaHHOM KOMILJIEKCE.

Meroasl peryinpoBaHus CKOPOCTH XMMHYECKON peaklMH. 3HAYeHHUE XUMUYECKOM Tep-
MOJMHAMUKH U KMHETHKH B XUMUH, OMOJIOTHH U CEJIbCKOM Xo3aicTBe. KaranusaTopsl u katasiu-
THYECKHE CUCTEMBI. CYIIHOCTh KATAIMTUYECKOTO AEUCTBUS. [ OMOTr€HHBIA M T€TEepPOreHHbIA Ka-
Tanu3. MeToap! NOoBbIeHUS 3(PPEKTUBHOCTH TEXHOJOTHYECKUX MPOLECCOB 3a CYET UCIOIb30-
BAaHMSI KaTaJIU3aTOPOB.

3. Xumuieckoe u (pa3zoBoe paBHOBecHe

XUMHYECKOe paBHOBECHE KaK Pe3yjibTaT CaMONPOM3BOJIBHOIO MPOTEKaHUs 0OpaTHMOMN
peakuuu. JlmHaMU4ecKuil XapakTep XMMUYECKOro paBHOBecHs. [IpM3HaKu HCTUHHOIO 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. Ponp XuMuyeckux 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 KOHIICHTPAIMA PAaCTBOPOB.

Teopus 37€KTPOIUTUYECKON TUCCOLUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. [uccomnu-
alus JEKTPOJIMTOB B BOAHBIX pacTBopax. ['myaparamus (cosbBaTaiusi) nOHOB. CTENEHb U CTyIe-
HU aucconuanuu. CuibHbIe U ciiadbie nekTpoduThl. [Ipumenenue 3/IM k snexkrponuram. Kon-
CTaHTa AMCcOUMaUK U (pakTopsl, Biustonre Ha Hee. Monnble peakiun. [IponsBenenue pacTBo-
pUMOCTHU. 3HAYEHHE CHUIIbHBIX U CIA0BIX 3JIEKTPOJIUTOB. PacTBOPHI HEINEKTPOIUTOB U UX CBOM-
CTBa.

Hucconmarus Bonbl. MoHHOE ipou3BeeHue Bobl. Bogopoanslii moka3arens (pH) u ero
BIMSHHME HAa XOJ TEXHOJOTMYECKHMX IpoleccoB. Ero msmepenue u 3HaueHue. Jluccoumanus
ambponutoB. Boma, kak pacTBopuTens. 3HAu€HHWE BOJBI JJIsi TEXHUYECKHX IMPOIECCOB.
Bognonoaroroska. I'mapatel. Kpuctamnoruapatel. ConbBarbl. 3HaUY€HHE PacTBOPOB B XMMMHH,
Ouonorun, TexHuke U ObITy. ['mimponu3 coneit. Koncranta u cremenp ruaponusa. Mx
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. OpueHTaius MOJEKYI 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€ SIBJICHHMM MUKPOMHpA, MPUHIIUIIE HEOMPEACICHHOCTH, ypaB-
Henuu llpeaunrepa, BoOTHOBON QyHKIIMU, aTOMHON opOuTtanu. KBaHTOBBIE uncia: TlIaBHOE, Op-
OuTaNIbHOE, MATHUTHOE U CIUHOBOE. DHEPreTHUECKUE YPOBHU U MOAYpPOBHU aroma. Bua BosiHO-
BbIX (DYHKIIMH, OTBEYAIOIINX PA3JIMYHBIM OPOUTAIBFHBIM KBAaHTOBBIM YHCIIAM, U paclpeesieHue
ANIEKTPOHHOW IJIOTHOCTH HA PA3JIMYHBIX aTOMHBIX OpOuTaisx. [IpUHIMIBI 3amOMHEHUS SJIeK-
TPOHHBIX OpOHUTaliell aToMa B OCHOBHOM COCTOsIHUU: mpuHImN [laynu, mpasuno XyHaa. Diek-
TPOHHBIE EMKOCTH OpOMTasel, MoypoBHEN U YPOBHEN aTOMa.

CrniocoOsI 3amucu AMeKTPOHHBIX Gopmyn atroma. [IpeacraBneHust 00 3IEKTPOHHOM OCTOBE
1 OpOUTAJISIX BAJICHTHBIX YPOBHEH aTOoMa.

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

XUMUA U IEpUOAUYECKasi CUCTEMA AJIEMEHTOB. [locTpoeHue CTPYKTYphl TEPUOINYECKOMN
CHUCTEMBI, UCXOJsl W3 DHEPreTUYECKOM IMOCIEeI0BATEIbHOCTH MOAYPOBHEH MHOT03JEMEHTHBIX
atoMoB. [lonstue nepuona u ero ¢popmupoBanue no npasuwiaMm Kieukosckoro. [lpuuunst pas-
JIMYHOM JJIMHBI TIEPHOJIOB; S-, p-, -, f-o7eMeHTHI U UX pacnosokKeHHe B CTPYKType MEPHOANYE-
ckoi cucteMbl. CoBpeMeHHasi GOpMyJIMPOBKA MEPUOANUECKOTO 3aKOHA. J[TMHHO- U KOPOTKOIIe-
PHUOJHBIN BapHaHTHI MepuoIndYeckoil cuctembl. MIx ocobenHocTu. Pacnonoxenue B HUX MeTal-
JIOB M HEMETAJUIOB. 3HAYECHHE MTEPUOANYECKOr0 3aKOHA ISl XUMHUH.

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

7. XumMnueckas cBsizb KommieMeHTapHOCTD.

Xumuueckasi CBsi3b. TUIIBI CBSI3€M: KOBaJIEHTHAs, MOHHAs, METAJTTIMYECKas, 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€i U OCOOCHHOCTH UCIOJIB3YeMOW B HEM BOJHOBOW (YHKIIHH, 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
¢ynkunu. CBs3bIBAIONINE M PA3PHIXJIAIONINE MOJCKYJIsIpHbIe opOuTanu. X 3amonHeHue siek-
TPOHAMHU, MOPAJOK U 3HEprus cBs3el. CBsA3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIaX.

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

Oco0eHHOCTH MOHHOM CBSI3M U CTPOCHHE MOHHBIX KPUCTAIJIOB C OJJHOATOMHBIMU M MHO-
roaTOMHbIMU HOHaMU. CBOMCTBAa MOHHBIX KPUCTAIIOB. MOJIEKYISIPHBIC U KapKaCHbIE KPUCTAJI-
JIBI, IX CBOMCTBA.

[IpuMeHeHne TeOpUU XUMHUYECKOM CBA3M B XMMUU M OUOJOTUU. DHEPrusi KOBAJIEHTHBIX
CBs3€H M dHEpreTHKa XMMuueckux peakuuii. [Ipeackazanue reometpun Mosekyn. KapkacHele u
IPOCTPAHCTBEHHBIE M300paKeHUSI MOJIEKYJ. [ MOKOCTh OHMOMOJIEKYT KaK pe3ysbTaT CBOOOIHOTO
BpallleHus1 BOKPYT G-CBsi3eil. B3aumoselicTBue 61MOMOIIeKys ¢ BOJIOM Kak cielcTBUe 00pa3oBa-
HUS BOJIOPOJHBIX CBSI3€M U B3aUMOJICHCTBUS AUIOJIEH BOABI C ATOMAaMU, UMEIOIIIUMHU 3HAYUTEIb-
HbI€ 3apsabl. KOMITIMMEHTapHOCTD.

8. OKuCINTEIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

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

9. KomiutekcHbIe (KOOPAHHAIIMOHHBIE) COeTHHEHUS

CocTaB u cTpoeHue KOMIUIEKCHBIX coequHeHui. KoopnunanumonHas teopust Bepuepa.
[Ipupoga XMMUYECKUX CBS3€M B KOMIUIEKCHBIX COEIMHEHHUsX. Jluccouuanus U yCTOWYHMBOCTh
KOMIUIEKCHBIX coeuHeHui. VX HoMeHKaTypa. 3HaueHHe KOMILJIEKCHBIX coeluHeHui. Xiopo-
¢bu, reMuH, GEPMEHTHI - IPUPOIHBIE KOMITJICKCHBIE COSTUHEHUSI.

3HavYeHNE KOMIUIEKCHBIX COCIMHEHUN B OMOXUMHUU KJIETKU. HoBoe HampaBieHuEe B XU-
MUU — OMOHEOpraHNYecKass XUMHUSI.

10. Xumus 3JieMeHTOB

1. Booopoo. Inemenmur VII-A u VIII-A nooepynn. Coeobpa3ue cTpoeHus: aToma BOJO-
pona, GU3NYECKUX U XUMUYECKHX CBOWCTB 3TOro ayieMeHTa. M3oTonsl Bogopoaa. bunapusie co-
€IMHEHUs BOJOPOJIa C AJIEKTPOOTPHUILIATEIbHBIMU 3JIEMEHTAMHU, UX MTOBEICHHE B BOJIHBIX PACTBO-
pax. I'maparanus nporona. Kosanentusle ruapuasl 3nementoB |HIA—-IVA-nioarpymnm, ux ocHOB-
Hble (PU3MUYECKUE U XMMHUYECKHE CBOWCTBA. [ MIAPU/IBI MIETOYHBIX U HIETIOYHO3EMENbHBIX METall-
JIOB, UX CcOJIe00pa3Hblil XapakTep. ' MaApHu-uoH Kak BOCCTAHOBUTENb U JIMTAH/I.

Bogopoanas cBsi3b, ee 3HaueHue B MpUpojie. 3HaUeHUE BOAOPO/Ia Kak Haubojee pacipo-
CTpaHEHHOro 31eMeHTa Bcenennoi. Bogopoacoaep:xkaiiye opraHM4eckKiue COEAUHEHHST KaK OC-
HOBHBIE KOMITOHEHTHI )KHBOTO BeIlIeCTBa. POlIb BOJBI KaK Cpe1o00pa3yoIIero BEemecTBa KIETKH.
Bona B cenbCkoM X03s1icTBE. DKOJIOTMUECKHUE ACIIEKTHI BOLOIIOIB30BAHMUS.

lajorensl M WX CcOEAUHEHUs. OJEKTPOHHOE CTPOEHUE AaTOMOB TaJlOTEHOB U
3aKOHOMEPHOCTH  W3MEHEHHsS  CBOMCTB  TaJloTEHOB B  moArpynme.  XJOpoBOJOPOI,
XJOpOBOAOPOIHAsA (consiHas ) KuciioTa. CoeMHEHNs C TIOJIOKUTEIbHBIMU CTETIEHSIMU OKUCIICHUS
XJIOpa, UX XUMU4eckue cBoiicTBa. OCOOEHHOCTH XJIopa Kak OMOoreHHoro 31eMeHTa. Poib xiopa B
KIeTKe; (TOp Kak OWOIIOTMYECKH HEOOXOAMMBIM AJIEMEHT M KaK JJIEMEHT — 3arps3HUTEINb
OKPYKaIOIIEeH Cpebl.

«HepTHBIE» Ta3bl, UX cTpoeHHe. OCOOCHHOCTH UX XUMUYECKUX U (PU3NIECKUX CBOWCTB.
CoennHeHus 0J1aropoIHBIX T'a30B.

2. Dnemenmut V1-A nodepynnei. Kucnopona. Atomnasi xapaktepucTtuka. OcoOeHHOCTH
CTPYKTYpbI MOJIEKYJI KUCJIOpOa. 3HaUeHHE KUCIIOPOa, KaK OCHOBHOT'O JIEMEHTA 36MHOM KOPBI.
Mmuoroo6pa3ue coeauHennii kucinopoaa. O3oH. Ilepokcuasl. Boga, kak aurang B KOMIUIEKCAX.
DKoJoruyeckas poJib KUCI0pOo/ia U 030Ha aTMOC(hEpHI.
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Cepa. OcoOEHHOCTH XUMHUYECKUX CBsized cepbl. 'mapuabl u okcuabl cepsl. Cynbduast u
noaucynbduasl cepsl. CepHUCTAs, CEpHAst U THOCEPHAs! KUCIIOTHI.

Cynbdursl, cynbdarel ¥ THOCYIbPAThl. 3HAYCHHE COCIAUHEHUN Cepbl. DKOJIOTUYCCKU
OIaCHBIE COCIUHEHMSI CEPBI.

3. Onemenmul V-A nooepynnul. A30T B nipupojie. AToOMHas xapaktepucTtuka. [lomydenue
u npuMeHeHue azora. CoelMHEHMs a30Ta ¢ BOJOPOAOM M KuciopojoM. [losyueHue cBoiicTBa
npuMeHeHne. AMMOHUIHbBIE cond. MoyeBHHA. A30THCTasi U a30THAsI KUCIOTHL. HUTPUTHI 1 HUT-
patbl. [IpuunHbl HeyCTOHYMBOCTH coeauHEeHHH a3oTa. Oco0oe 3HaueHue a30Ta Kak OMOr€HHOIro
anemenTa. Pone gochopa B mpupone. Ero aromuast xapakrepuctuka. Coequnenue docdopa ¢
KucnopoaoM u Bogopoaom. Pochopunsl. Dochopucras kuciaora. Mera-, opTo-, MOJIU- U MUPO-
dochopusie kucnotel. Mx 3nauenune. @ocdurer u docdarel. buorennoe 3nauenue docdopa.
Kpyrosoport ¢ochopa B ipupoze u coaepkaHue B HouBax.

4. Onemenmut IV-A epynnor. Yriiepoa B npupojie. Xapakrepuctuka aroma. OcoOeHHOCTH
XMMHUYECKHX CBsi3el yriaepoja U ux poib. OKCHAbI aToMa yriepoaa. JKOJIOTH4ecKoe 3HaYeHHe
CO2 B armocdepe (mapHUKOBBINA dPQeKT). YroapHast KHCIOTAa U KapOOHATHI, UX OCOOCHHOCTH.
buorennoe 3Hauenue yriepoaa. KpyroBopot yrieposa B npupoJe.

Oprannyeckue coeauHeHusi. OCHOBHBIC MOHATUS M MPEICTABICHUS OPraHUYECKOH XU-
MHUM: XUMHYECKasi CBS3b, (YHKLIHMOHAJIbHBIE TPYNIBl M KJIacChl OPraHUYECKUX COETUHEHUH.
N3omepusi. YTiIeBoAOpOAbI U UX MPOU3BOIHBIC KaK BU/BI TOTUIMBA, OCHOBHBIE IPUHITUIIBI ITEpe-
pabotku HedTH, yrisa cnanueB B Torwmso uid [[.B.C., sHeproycraHoBOK, B CMa304HbIE MaTepu-
aJIbl U Ap.

CoenuHenus yriepoaa Kak OCHOBA JUlsd TOIUIMBA W nojumepoB. [lomumepsl u omurome-
polL. [HomukonneHcanus u nmonmumepu3samysi. CBOMCTBA MOJTUMEPOB B 3aBUCUMOCTH OT CTPYKTYPHI
U cocTaBa. TepMoIUTaCTHUHBIE U TEpPMOpEAKTUBHbIE MaTepuaiibl [IneHounsle Matepuansl. Kom-
no3UT B ¢/X mpousBozcTBe. Kien. M30sM1MOHHBIE TOJIMMEpHBIE MaTepHajibl. 3aBHCHMOCTb
CBOWCTB IMOJIMMEPHBIX MaTepUAJIOB OT COCTaBa U CTPYKTYphl. Mcronb30BaHNe NOIMMEPHBIX Ma-
TEpUAIOB B COBPEMEHHBIX TEXHOJIOTHYECKUX Tporeccax. [lepepaboTka moaumepos.

KpemHuuii B npupose, B KUBOTHBIX opranusmax. Okcuapl kpeMHusi. KpeMHueBble Kucio-
TBI, CHJTUKATHI, UX MpUMeHeHne. KpeMHnii, Kak mouYBo00Opa3yroImnii 3JIeMEHT.

5. Onemenmur 1-4, 11-4 u 1-A epynn. OcobeHHOCTH MeTamioB. MeTaliMyeckasi 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 Kaius B mpupojae. PactBopuMocTs ux coneid. OKCHUABI M TUIAPOKCHIBI HATPHS U
kanus. Chepbl IpUMEHEHUs! cOeIMHeHUI 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 Kaiblud. buonornueckas posb kanbiust. Conyu MarHus
U KaJIbIHSI ¥ KECTKOCTh MPUPOAHBIX BOJ. Mephl )KeCTKOCTH BOJBI. VI3BECTKOBaHME M THIICOBA-
HHUE NOYB. 3HaYeHUE COCTMHEHUH MarHus M KalbliMs B MIPOU3BOJICTBE BKYIIMX METAJUIOB IS
CTPOMTENBCTBA.

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

AmoMUHUN. ATIOMUHHUE, KaK KOMIUIEKCOOOpa30BaTelb U MOYBOOOPA3YIOIINI SJIEMEHT.
AMpoTepHbIe CBOICTBA AIOMUHUS.

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

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

11. DnekTpoOXUMHYECKHE CUCTEMBI.
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Mex(hasHblii cKauek MOTEHIMaNa. DIEKTPOXUMHUUYECKHH ps] HanpspkeHuil. OCHOBHBIE
0COOEHHOCTH 3JIEKTPOXUMHUECKUX JIEMEHTOB. XMMUYECKHE UCTOYHUKH 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 naeHTHGUKAUA.

KauecTBeHHBIN U KOJIMYECTBEHHBIN XUMUYECKUH aHanu3. MeTobl aHaiusa.

2 cemecTp

1. TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMMH.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUUecKoro crpoerust A.M.byrieposa. ['ubpuauszanus
aTOMOB yIJIepOJa 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 OpraHM4ecKuX BelecTB. CBOMCTBA 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.

Anxensl. HomeHkatypa, u3oMepusi, CTPOCHHE ajJKEHOB, SP2-rHOpuam3anus. XuMHude-
CKHE CBOMCTBa, MpaBUia0 MapkoBHuKOBa. Peakuun nonumepusauuu. Ilonarue o nommmepax,
MOHOMEpPAX, CTEIEHU NoJMMepu3anuu. [[puMeHeHre akeHoB U METObI UX IIOJIY4ECHHUS.

Anxaguensl. HoMeHKiaTypa, usomepusi, cTpoeHue. XUMHUYECKUE PEAKIIUU B COIPSIKCH-
HBIX cucTeMax. [IpupoaHbIii 1 CHHTETUYECKHUM KaydyKH.

Anxunbl. HoMeHknaTypa, u3oMepus, CTpoeHue, Sp-rubpuausanus. XUMUYECKHE CBOM-
CTBa: peaKklUu NMPUCOECTUHEHMSI, 3aMellIeHUs, nonuMepusannun. AueruwieH. Peakinus Kydeposa.
[TpuMeHeHnEe aIKUHOB U METOBI UX MOITY4YCHHUS.

[Tonmumepusanus HeNpeneabHbIX COCIMHEHUH. MOHOMED, OJUIOMep, MOJIMMED, CTEIECHb
noaumepu3zauu. Kinaccudukanus u cTpoeHue noJIuMepoB.

3. Hukau4veckue yrieBoaopoabl.

[uknoankansl. CTpoeHUe, HOMEHKIIATYPA, U30MEpHsl, XUMUYECKHE CBOKCTBA. CTepou b,
UX CTPOEHHUE U IPUMEHEHHE.

Apomarudeckue yrieBoaopoAsl. HomeHknarypa, m3oMmepus, SJIEKTPOHHOE CTPOCHHE,
Sp2-Tubpuamn3anus apeHoB. XHUMUYECKHE CBOWCTBA OCH30JIa U €ro TOMOJIOroB. BiusHue 3ame-
cTUTeNel B OEH30JIbHOM KOJIbIIE HAa PEAKLIMOHHYIO CIIOCOOHOCTh MPOU3BOIHBIX apOMaTHUECKUX
YIJIEBOIOPOAOB B PEAKIUAX AIEKTPOPHILHOTO 3aMelIeHusl. MeToabl MoTy4eHNs 1 IPUMEHEHNE
apecHOB.

I"anorenonpou3BoaHble yriaeBonopoAoB. Knaccudukainus, crpoeHue, HOMEHKJIATypa,
M30MEPHUsI, XUMUYECKUE CBOMCTBA. [[puMeHEHNE U MOIyYeHHE TaJOr€HONPOU3BOJHBIX YIJIEBO-
JI0OpoA0B. buosiornueckas akTHBHOCTh FaJIOT€HONPOU3BOIHBIX YIIIEBOJOPOIOB.

TeprieHsl, TEPIIEHONABI U CTEPOUIB.

4. CniupTsl ¥ (PeHOIbI.

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

®enoubl. CTpoeHME, CBOWCTBA, METOIbI MOJNYyYEHHMs, NPUMEHEHHE. J[ByXxaTOMHbIE W
TpexaroMHble (peHosbl. TuopeHombl.

5. KapOoHuibHbIe cOeTUHEHHS.

Anpaeruapl. 'omonorndyeckuil psig, CTpO€HUE, HOMEHKIIATypa, U30MEpHsl, XUMUYECKHE
cBoiicTBa anpaeruaoB. KadectBennole peakuuu. [lonumepusanus anpaerugoB. MeToasl momiy-
YEHMSI.
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Keronsl. I'omonormueckuil psii, CTpOEHHME, HOMEHKIIATypa, W30MEPUs, XUMHUECKHE
cBoiicTBa. Metobl nostyueHusi. XuHoHbl. CTpoeHue, CBOMCTBA.

6. Kap6oHoBbIe KHCJ0THI M UX NIPOU3BO/HBIE.

DJNEeKTPOHHOE CTpOeHUE KapOoKcuiabHOH rpynmnbl. Kinaccugukarus kapOOHOBBIX KUCIIOT.

MoHOKapOOHOBBIC KHUCIIOTHI. ['OMOJIOTHUYECKUU Dsill, CTPOSCHUE, HOMEHKIIATypa, H30Me-
pHsi, XUMHUYECKHE CBOWMCTBA. 3aBUCHMOCTb CTEIIEHU AMCCOLMALMM OPraHU4EeCKOH KHUCIIOTBI OT
CTpoeHusl. MeTo/ bl OTy4YeHus1, MpuMeHeHune. J{ukapOooHOBbIe KUCIOTH. XUMUYECKHE CBOWCTBA.

HenpenenbHble kKapOOHOBBIE KHUCIOTHI. Pa3nuune CBONCTB I'e€OMETPUUYECKUX H30MEPOB
HENpeAebHbIX KUCIOT. OKCUKHUCIOTH Kak OM(YHKIMOHAIbHbIE OPraHUYECKHE COCTUHEHUS.
OnTnyeckast U30MEpHUs OKCUKHUCIIOT.

["anoreno3amenieHHbIe KAPOOHOBBIX KUCIIOT, aHTHUAPHUIBI KUCIOT, aMUIbl KUCIO0T. CTpo-
€HHUE, CBOMCTBA U METOBI MOIy4YeHHs. MOUeBHHA, aclaparuy, rIyTaMHH.

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

Jiummuapsl. Knaccudukanus. XXupel B npuposie, COCTaB 1 XUMHUECKUE CBOMCTBA. Mblia U
nerepredTbl. CinoxHble TUNHbL, hochaThabl, TeHUTHHbI, KEPaTUHbI.

7. Yraesoapl. MoHo-, 1u-, moucaxapuabl. Kiaccupukauus yriesogos. Onrtuyeckas
M30MEPHUs YIJIEBOJOB. DHAHTUOMEDHI, paleMaThl, paleMuieckue cMecu. OTKPBIThIE U IUKINYE-
CKHe ()OpMBI YTIJIEBOJIOB.

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

I'moxko3a. CTpoeHne, XMMHUYECKUE CBOMCTBA, 3HAUEHUE B IIPUPOJE.

Hucaxapunpl. HeBoccTaHaBiIMBaromue 1 BOCCTaHaBIMBatomue nucaxapuabl. CTpoeHue u
XUMHYeckHe cBoiicTBa. Caxapo3a, ManbTo3a, LeIo01o3a.

[Tonucaxapunsl. Kpaxman, riukores, kietdarka. CocTtaB, pacpoCTpaHEHUE B MIPUPOJE,
CTPOEHHUE U XUMHUYEcKue cBoicTBa. ['uaponu3 kpaxmaina u kieryatku. [lonsarue o6 MCKycCTBeH-
HBIX BOJIOKHAX.

8. A3oTconep:kaniue oprannveckne coeJuHEHUsI.

Hutpocoenunenus. CtpoeHue u CBONCTBA.

Awmunbl. CTpoeHue 1 MeToibl nostyueHust. OCHOBHbIE CBOWCTBA aMUHOB. AnndaTuueckue
aMUHBL. ApoMaTH4ecKre aMUHbl. AHWINH, €r0 CTPOEHUE CBOMCTBA U IPUMEHEHHE B CUHTE3E Jie-
KAapCTBEHHBIX MPENapaToB U KPACUTEIEH.

Krnaccudukanus, nsoMepusi, METObI MOJYUYEHNUS U XUMUYECKUE CBOMCTBA aMUHOKHCIIOT.
AMUHOKHCIIOTHI Kak amdoTrepHble coequHeHus. Cneunduyeckue peakuud aMUHOKHCIOT. OT-
JIeNIbHbIE TpeACTaBUTENN aMUHOKUCIOT. [lentunel n 6enku. Coctas, TUIIBI CTPYKTYpP OEITKOBBIX
monekyn. Tumnsl cBszeit. KauectBenHsle peakuuu OenkoB. Knaccuduxanus 0enkoB u ux Ouosno-
ru4eckas polib.

9. I'eTeponMKJIN4YeCKHE M 3JIEMEHTOOPTaHMYECKHE COeIMHEHMS.

Knaccugukanusa rereporukios. CoequHeHUs] Ha OCHOBE MMHa3zona. CTpoeHue XJIopo-
¢wina u rema. [lupuMuIUMH U TypHH, a30TUCTBIE OCHOBaHUs. COEIMHEHUSI Ha OCHOBE ITypHHA.
Crpoenue AT®, PHK, IHK.

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 BHEAYAUTOPHON paboToM ¢ 1enbio (OpMUPOBAHUS U pa3BUTHUS MTpodec-
CHOHAJIbHBIX HABBIKOB 00YUaIOIIMXCSI.

[Ipu n3yyeHnH AUCUMILTUHBI UCIOJIB3YETCSI MHHOBAIIMOHHAs 00pa3oBaTesibHas TEXHOJIO-
I'¥sl HA OCHOBE MHTErpalMy KOMIIETEHTHOCTHOI'O M JINYHOCTHO-OPUEHTUPOBAHHOTO MOJIXOJ0B C
AJIEMEHTaMH TPAIUIMOHHOIO JIEKIIMOHHO-CEMHUHAPCKOTO U KBa3UIpo(hecCnoHalIbHOTro 00yueHus
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C HCIOJb30BAaHUEM HMHTEPAKTUBHBIX (POPM MPOBENCHHS 3aHATHH, MCCIEI0BATEIbCKON 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, OOCYXICHUE U aHAIM3 MX PE3YJIbTaTOB, HAITUCAHHE
YpaBHEHUH peakIfii, TECTUPOBAHHE, BBHITOIHEHHE TPYIIOBBIX ayJUTOPHBIX
3a/laHu}, HHANBUIYaTbHBIE JOKIIAbI pElIeHNe 3a1a4

CamocrosTenbHas padoTta

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

6 OneHovHbIE CPeCTBA TUCHUILTHHBI (MOYJIf)

OCHOBHBIMU BUJAMH JIUCHUIUIMHAPHBIX OLIEHOYHBIX CPEICTB MpH (YHKIIMOHUPOBAHUU
MOJTyJTbHO-PEHTHHTOBO CUCTEMbI OOYYEHUS SIBIISIIOTCS: HA CTaIUU pyOeKHOTO perThHra, Gop-
MHUPYEMOTO I10 pe3ysbTaTaM MOJYJIbHOTO KOMIIbIOTEPHOIO TECTUPOBAHUS — TECTOBBIE 33JJaHUS;
Ha CTaJUU MOOIIPUTEILHOTO peUTUHTA, (POPMUPYEMOTO MO pe3yabTaTaM HAMMCAHUS U 3alUTHI
pedepaToB MO aKTyaIbHOH MPOOJIEMAaTHKE; HA CTaIUU MMPOMEKYTOYHOTO PEUTHHTA, Onpeense-
MOTO TI0 pe3yibTaTaM CIayd 3a4eTa M 3K3aMEHa — TEOPETUUYECKHE BOIIPOCHI, KOHTPOIUPYIOLIUE
IIPAKTUYECKHE HABBIKM U3 PA3JIMYHbIX BUIOB NPO(EeCcCHOHATBHOMN AESITENbHOCTH 00YyYaroIerocs
no OIIOII nanHoro HanmpaBieHus, GopMUpyeEMbIe TPU U3YUCHUH TUCHUTUIMHBI « XUMUSY.

6.1 ITacnopT ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHHUILINHE (MOAYJII0) «XHUMHUS»

Ko OneHoYHOE CPENCTBO
No KonTponupyemsie pa3aenst (TeMbl) A . 1 ped
KOHTPOJIUPYEMOit
n/m NUCHUMINHBI HaunmenoBanue Kon-Bo
KOMIIETEHINHA

OCHOBHBIE IOHATUS U 3aKOHBI XMMHH.

TecToBEIC 3aJJlaHUA

1 YK-1, OIIK-1 | Tems! pedepaToB
OKBUBAJICHT.
Bonpocs! i 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! 115 3agera
($ha3oBoe paBHOBECHE.
Xumuueckast TepMOJIMHAMHUKA. JHEpreTHKa Tectossie 3anatHs
3 P ' p VYK-1, OIIK-1 | Temsl pedpeparos
XMMHYECKHX MPOLIECCOB.
Bomnpocsl juis 3auera
PacTBOpBI, AMCIIEPCHBIE CUCTEMBI Tectoseie sazanus
4 PPl p ) VK-1, OIIK-1 | Temsl pedpeparos

KucioTHO-OCHOBHEIE CBOMCTBA BEIIECTB.

Bonpocs! 15 3auera

5 | Crpoenue aroma

TecToBble 3a1aHuA
VYK-1, OIIK-1 | Temsl pedpeparos
Bomnpocs! 1ist 3auera

[Tepuonuueckuii 3axon .M. Menneneesa.
PeaknnonHas criocOOHOCTD BEIIECTB.

TecToBble 3a1aHuA
VYK-1, OIIK-1 | Temsl pedepatoB
Bomnpocs! 1151 3auera

7 | Xummdeckast cBs3b. KoMImmeMeHTapHOCTS. VK-1, OIIK-1 | Tems! pedeparon

TecToBbIe 3a7aHMs

Bonpocs! 15 3auera

pCaKkuuu.

OKHCIUTEILHO-BOCCTAHOBUTEIbHEIC

TecroBble 3aganus
VYK-1, OIIK-1 | Temsl pepeparos
Bomnpocsl jyis 3auera

~uhrooGlhruNwn oo w arN (oo
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TecToBEIC 3aJaHHA

2
9 | KoMmIuieKkcHbIE COSTUHCHHMS VK-1, OIIK-1 | Temsl pedepaton 5
Bomnpocs! 1151 3auera 3
TecroBble 3aganus 30
10 | XuMus 371€MEHTOB. VK-1, OIIK-1 | Temsl pedepaTon 4
Bompocs! myis 3adera 1
DeKTpoXuMHUYecKue cucteMbl. Kopposus Tectoskie sazanns 15
11 ' VYK-1, OIIK-1 | Temsl pedpeparos 5
MCTAJIOB. Bompocs! mis 3adera 5
TectoBbie 3amanus 4
12 | Xumundeckas uaeHTHDHUKAIINS. YK-1, OIIK-1 | Tems! pedeparon 2
Bompocs! 1151 3a4era 4
TeopeTnieckre OCHOBBI OPraHMYECKOM XH- Tectosie sanatis 33
13 M VK-1, OIIK-1 | Temsl pedeparon 1
Bomnpock! 1iist 5k3amMeHa 8
TecToBEIE 3amaHns 23
14 | AuMKIu4ecKkue yrieBog0POIbI VK-1, OIIK-1 | Temsl pedepaTon 3
Bomnpocs! ist sk3ameHa 12
TectoBble 3agaHuUs 11
15 | Hukmudeckue yriaeBogopOIs! VK-1, OIIK-1 | Tems! pedeparon 2
Bompocsr mis sx3amena 5
TecroBble 3aganus 30
16 | Coupthl 1 heHOINBI VK-1, OIIK-1 | Tems! pedpeparos 2
Bormpocsr s sx3amena 5
TectoBbie 3amaHust 15
17 | KapOoHUIBHBIE COCTUHEHUSI YK-1, OIIK-1 | Tems! pedeparor 1
Bomnpocs! st sk3ameHa 7
TectoBbie 3amaHus 31
18 | KapOoHOBBIE KUCIOTHI U MIX TIPOU3BOTHBIC VK-1, OIIK-1 | Tems! pedeparon 3
Bompocs! st sk3ameHa 11
TecToBEIE 3aMaHns 19
19 | YrneBoasl (MOHO-, AU- U TOJIMCAXAPHIBI) VYK-1, OIIK-1 | Temsl pedpeparos 4
Bomnpocsl jy1s1 3x3aMeHa 1
A3zoTcojiepKalie OpraHuuecKie CoeInHe- Tectoseie sazanus 20
20 - YK-1, OIIK-1 | Tems! pedeparoB 4
Bornpock! 115 5K3aMeHa 7
I'eTepolMKIHYECKIE U 2IIEMEHTOOPraHHYe- Tectoseie sazanus 8
21 VYK-1, OIIK-1 | Temsl pedepaToB 2

CKHE COCIUHECHUS
Bomnpock! 1151 5K3aMeHa 4

6.2 IlepeyeHb BONPOCOB JIA 3a4eTa
1. Ocuosubie moustust xumun. (YK-1, OTTIK-1)
2. OcHOBHBIE 3aKOHBI XUMHH B CBSI3H C aTOMHO-MOJIEKyIsipHbIM ydenueM. (YK-1, OIIK-
1)

3. OcHOBBI XUMHUYECKO# KiHETHKH. CKopocTh Xxumuueckoit peakuuu. (YK-1, OITK-1)
4. Karanus: roMoreHHsli u rereporensblid. Karammzaropsr. (YK-1, OITK-1)

5. PaBHOBecHe B XUMHUECKHX peaknusx, yciaopus ero cmenienus. (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, KOHLEHTPUPOBAHHBIM M HachllleHHbIH pacTtBop. (YK-1,

OIIK-1)
8. CriocoObI BeIpaskeHUs1 KOHIIeHTpaluu pacTBopoB. [Ipumepst. (VK-1, OITK-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, OTIK-1)

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

13. Oxcunbl, OCHOBaHUS, KUCIOTHI, coiu. Ilpumepsl 0OpazoBaHMsS 3TUX COCAMHEHUIA.
(YK-1, OIIK-1)

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

15. Bomopoausiii mokaszaresb PH u rugpokcuibhblii nokazareias POH. (VK-1, OITK-1)

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

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

18. Ctpoenue atoma ¢ TOUKH 3peHus kBauToBoi teopun. (YK-1, OITK-1)

19. [Mpuniun 3amnosnHeHust atoMubIx opouTaneit. (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. [lepuosst 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. XumMuueckasi CBsi3b M ee ocHOBHbIC Xapakrepuctuku. (YK-1, OITK-1)

24. Tunbl XuMHUYeCKHX cBsizeil. [ mOpumu3sanus aromusix opouraneit. (YK-1, OIIK-1)

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

26. Metonbl COCTaBICHHUS YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIHM.
(YK-1, OIIK-1)

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

28. KomrutekcHbie coequnaerus. CTpoenue koMiuiekcHbix coennnennii. (YK-1, OITK-1)

29. Kinaccudukarysi 1 HOMEHKIaTypa KoMIuieKcHbIX coennHenuit. (YK-1, OTTK-1)

30. M3omepusi KOMIUIEKCHBIX COEAMHEHUN. YCTOHYMBOCTh KOMIUIEKCHBIX COEIMHEHUHU.
3nauenwue. (YK-1, OIIK-1)

31. Bomopona, ero mosyueHue, CBOWCTBa U NpUMeHeHHE. Boaopo/ kKak BOCCTaHOBUTENb.
(YK-1, OIIK-1)

32. T'anorensl. O6mas xapakrepuctuka. (YK-1, OITK-1)

33. ®top. Coenunenns ¢propa. [TnaBukosas kucmora. Croiictea. (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. [Tonyuenue, cBoiicTBa u npumeHeHune. bpomuas u ognas Boga. (YK-1,
OIIK-1)

37. Dnementsl 6A rpynmbl. O6mas xapakrepuctuka. (YK-1, OIIK-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 cBoiicTBa. Bo3myx, ero coctaB m xumuueckoe ucrnoib3oBanue. (YK-1,
OIIK-1)

42. AMMuak, ero rnosydeHue, csoiictsa u npuMeHenue. Comu ammonus. (YK-1, OITK-1)

43. Okcuapl a3oTa. A30THas W a30TUCTasl KUCIOTHI, UX coud. [lomyueHue, cBoiicTBa u
3HaueHue. A3oTHbie 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 1 ux conu. Pochopusie ynodpenus. (YK-1,
OIIK-1)

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

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

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

49. Kpemuwii. [Tpupoansie coequnenus kpemuus. Crekio. Iement. (YK-1, OITK-1)

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

51. Dnementsl 3A rpymmbl. O0mmas xapakrepuctuka. (YK-1, OITK-1)

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

53. Dnementsl 2A rpymmbl. O0mmas xapakrepucruka. (YK-1, OITK-1)

54. Kanpuwmii. I3BecTHSK, ero o0xur. M3BecTh. JKeCcTKOCTh BOABI U CIIOCOOBI €€ yCTpaHe-
aust. (YK-1, OINK-1)

55. Dnementsl 1A rpynmel. O6rmas xapaktepuctuka. (YK-1, OTIK-1)

56. Harpuii u kanui, ux cBoictsa u Bakueimue coenuuenus. (YK-1, OITK-1)

57. O0uiye cBOMCTBA METAJUIOB, METO/ABI MX MoydyeHus. Koppo3us mMerasioB u 3amura
ot Hee. [lonoxenue meramios B nepuoandeckoi cucreme. (YK-1, OITK-1)

58. I[lepexonubie metamisl 1B, 2B u 3B noarpynn. Mens, cepeGpo kak KOMITIIEKCOOOpa-
3oBarenu. [{unk. Pryts. (YK-1, OIIK-1)

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

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

6.3 IlepeyeHb BONPOCOB JJISI IK3aMeHA

1. IIpenmet oprannyeckoit xuMuu. OpraHuyeckue BeuiecTsa 1 ux ocodeHnoctu. (YK-1,
OIIK-1)

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

3. Kinaccudukanus opranndeckux coenunennit. (YK-1, OITK-1)

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

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

6. Kiaccugukarnus opranndeckux peakimii. (YK-1, OITK-1)

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

8. B3aumHoOe BiMsIHUE aTOMOB B MOJIEKYJIaX U PEAKIIMOHHAs CIIOCOOHOCTh OPraHUYECKUX
Berects. (YK-1, OIIK-1)

9. IlpenenbHble YTIeBOJOPObI: TOMOJIOTMUYECKHUH Psill, ©30MEpHUS U HOMEHKJIATYpA.

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

11. Iuknoankansl. CTpoeHHe, HOMEHKIIATYpa, n3omepus, cBoiictea (YK-1, OITK-1)

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

13. Ankensl. ['omonornueckuii psi, uzomepus 1 Homenknarypa. (YK-1, OIIK-1)

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

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

16. Anxunsl. ['omonoruueckuii psia, nzomepus u Homenknarypa. (YK-1, OIIK-1)

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

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

19. JlueHnoBble yriieBo1opobl ¢ conpspkeHHbiME cBsi3simu. (YK-1, OITK-1)

20. O01ue MOHATHS XUMUHU BBICOKOMOJIEKYJISIpHBIX coeaunenuit. (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, KITaCCU(PHUKAIHS U H30Me-
pus IIpaBuna opreHtanuu B 6€H30JbHOM KOJIbIIE. 3aMECTUTENH MepBOro 1 BToporo pozaa. (YK-
1, OIIK-1)

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

24. CpaBHEHHE CTPOCHUS M CBOMCTB NPEACIbHBIX, HETPEIEIbHBIX U APOMAaTHYECKUX YT~
aesogopozaos. (YK-1, OIIK-1)

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

26. I'anorenonpousBoaubie yrieBoaopoaoB. (YK-1, OITK-1)

27. Knaccudukanysi, ctpoeHue, nzomepus U HomeHkinarypa 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-
aekyne. (YK-1, OIIK-1)

31. Xumuueckue cBoicTa ¢perosoB u ux noayuenue. (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 cBoicTBa kKapOoHOBbIX KuCHOT. (YK-1, OIIK-1)

36. Ionyuenue u npumeHeHre kapooHoBbix kucioT. (YK-1, OIIK-1)

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

38. HenpenenbHble, MHOTOOCHOBHBIC U apoMaTHYecKue oprannyeckue kuciaotsl. (YK-1,
OIIK-1)

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

40. Mbuta Kak cosii BbIcInx kapOooHoBbix kuciot. (YK-1, OITK-1)

41. Ddupsr. Knaccudukamnms, ctpoenne, Homenkiarypa. [Ipoctsie a¢upsr. (YK-1, OIIK-
1)

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

43. T'munepun. Ctpoenue cBoiictBa u npumenenue. (YK-1, OIIK-1)

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

45. T'eneTnyeckas CBSI3b YIJIEBOIOPOIOB, CIUPTOB, AJIbJETUIOB, KAPOOHOBBIX KHCIIOT.
(YK-1, OIIK-1)

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

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

48. Tucaxapunabl. Ctpoenue u ceoiicta. (YK-1, OIIK-1)

49. Tonucaxapuapl. (YK-1, OTIK-1)

50. Amunsl. Knaccugukanus, Homenknarypa u uzomepus. (YK-1, OITK-1)

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

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

53. IMonyuenwue u cBoiictBa amuHokucioT. (YK-1, OTIK-1)

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

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

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

57. T'eTepolKianyeckue CoeMHEHus, UX Kiaaccudukanus 1 HomeHkiarypa. (YK-1,
OIIK-1)

58. [IaTraiIeHHBIE TeTEPOITUKIIBI, COJIepIKaIIre a3oT. Mx omonorudeckas pois. (YK-1,
OIIK-1)
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59. lllecTrueHHBIE TETEPOIMKIIBI, coaepxanie a3oT. x 6uonorunyeckas poib. (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.

YPpOBHU OCBOEHUS

Kpurepuu orienuBanus

O1eHOYHBIE CPEeCTBA

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/1ad. TecToBble 3amaHuA
TTpoaBHuyTHIii - YMEHHE SCHO, JIOTHYHO M IPAMOTHO H31araTh N3y4eH- (30-40 6amnos);
75-100 6am108) HBI MaTepuall, IPOU3BOAUTH COOCTBEHHBIE pa3mbliuie- | Pedepar
( OO HUS, eNIaTh YMO3aKIIIOUEHHsI U BBIBOABI ¢ 00aBieHueM | (7-10 6asmios);
KOMMEHTapHEeB, MOSICHEHN, 000CHOBAHHIA. Bomnpocsl k 3k3aMeny
- MTOJTHOE BIIAJICHHE HABBIKAMH HMCITOJIB30BaHUS moioxke- | (38-50 6amioB)
HUIl ¥ METOJIOB COLMAJIbHBIX, TYMAaHUTAPHBIX U IKOHO-
MHYECKHX HayK TIPH PeHIeHHH NMpOopecCHOHATIBHBIX 3a-
Ja4; OTIMYHOE TOHWMAaHHE CYIIHOCTH M B3aHMOCBSI3H
paccMaTpUBaEeMBIX MPOIECCOB U SIBICHHIA.
- 3HAHWE OCHOBHOTO Y4eOHOro MaTepuaa; OCHOB HC-
TIOJIB30BAHUS TOJIOKEHHH M METOJIOB COIHAIBHBIX, Ty-
MaHUTAPHBIX U JKOHOMHUYECKHX HAYK MpPU PEIICHUU
podeCcCHOHANBHBIX 3a/a4; TecroBble 3a7aHus
Basosbrii - YMEHHE HU3JaraTh I/I3yquHLIVI7I MaTepua, CVI[OGaBJ'IeHI/I— (20-29 6amos);
(50-74 Gana) — €M KOMMEHTapHeB, MOSCHEHHH, 000CHOBAaHHH. Pedepar
«XOpOIIOY - HE JIOCTATOYHO MOJHOE BIAJCHHE HABBIKAMH HCIIONb- (5-6 6anoB);
30BaHUs TOJIOKCHUH M METOJIOB COLMAIIBHBIX, TyMaHH- | Bompocs! k sk3ameny
TapHBIX ¥ SKOHOMHYECKAX HAyK MpH perreHun npodec- | (25-39 6amios)
CHOHAIIBHBIX 33/1a4 B 00JIACTH XMUMHH; HE JIOCTATOYHOE
MOHUMAaHWE CYNIHOCTH W B3aUMOCBSI3U paccMaTpuBae-
MBIX IPOLIECCOB U SIBJICHHH.
- MIOBEPXHOCTHOE 3HAHUE OCHOBHBIX BOIPOCOB Y4eOHOTO
MaTepHaia, OCHOB MCIOJB30BaHUS MOJIOKEHUH U METO-
JIOB COIMAIIBHBIX, T'YMAaHUTapHBIX W SKOHOMHUYECKHX
TecToBble 3a1aHuA
ToporoBsiii HayK IPH PEIICHUH MPO(ECCHOHATBHBIX 3amad (14-19 Gamnos):
(35-49 Gamnos) — | HEJI0CTaTOMHOE YMEHHE M3/IaraTh H3yueHHbIH Matepu- | o (bepar
aJI, OTBETHl Ha IIOCTaBJICHHBIE BONPOCHI 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
HKOHOMHYECKUX HayK MPU PeIICHUH MpodhecCHOHaTBHBIX
3ajad.
Huzknii - HE3HaHHE OCHOBHBIX BOIPOCOB Y4eOHOTO Marepuana, | TecToBbIe 3alaHus
(mOmOpOTOBHIii) OCHOB HCII0JIb30BaHHsI TIOJIOKCHUIT U MeTO10B cormaiib- | (0-13 Oamion);
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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 M3JIaraeMBbIX BOTIPOCOB; (0-20 6amoB)
«HEYJOBJCTBOPH- |- HEYMEHHE HM3JIaraTh 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 YueOHO-MeTOAMYECKOE U HH(POPMAIMOHHOE O0ecniedeHre TUCHMILTHHBI

(MoayJin)
7.1 YueOHasi 1uTepaTypa

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. Kuszes, JI.A. Heopranmueckas xumus B 24. Yacte 1. Teoperrnueckue OCHOBHI 5-U31I.,
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, I'.Il. Heoprannueckas xumus / I'.Il. Xomuenko, U.K. [utoBuu. — M;
Bricmias mkomna, 2014.

4. abapos, 0. C. Opranuueckas xumus : yueonuk / 0. C. labapoB. — 5-e¢ u3n.,
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. MOJIH30BATEIICH.

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

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

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

7. I'pann6epr, .. Oprannveckas xumus / .M. I'panndepr. — M.: «Bpicmiast mkosnay,

2007.

8. Kuszes, /[.A. Heopranuueckas xumus B 2 4. Yacts 1. TeopeTuueckue OCHOBBI 5-H31.,
nep. W Jom. y4eOHWK st akamemuueckoro OakanmaBpuara. / JI.A. KuszeB, C.H. Cmapsirun
[OnekTponnblii  pecypc]. — M. IOpaiit, 2017. — 253 ¢. 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
JIoT. Y9eOHHK i akagemudeckoro Oakamaspuata / JI.A. Kuszes, C.H. Cmapsirun [DnekTpoH-
HBIHI pecypc]. — M.: FOpaiit, 2017. — 359c¢. https://www.biblio-online.ru/book/763BEB16-C2D8-
4545-AF39-FB4A38E2BD4D

10._ITa6apos, FO.C. Oprannueckas xumus: ydeOnuk / 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. MOJIb30BATEIICH.
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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 OpraHMYecKor XuMun. — Muuypunck 2025.

2. Meronnyeckoe pyKOBOJCTBO K CaMOCTOSITEJIbHON padoTe MO IUCHUILUINHE «XHUMHUSI,
Hanpasienue noaroroBku 38.03.07 Tosaposenenue. — Muaypunck 2025

3. Kys3nenosa P.B., Tapacosa C.B., lllenkoBaukoBa H.B. Metoandyeckoe pyKoBOJICTBO K
71a00PAaTOPHBIM 3aHIATHUSIM IO AUCUMILIMHE «XUMU», HanpaBieHue noarorosku 38.03.07 Tosa-
poBeaeHue. — Muuypunck 2025.

7.3 UndgopmanuonHbie H HU(PPOBbIEe TEXHOJOTUMU (MPOrpaMMHoe odecrie-
YyeHHe, COBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIlUOHHbIE
CIIPABOYHBIE CHCTEMBI)

VYyeOHasi TuCUUIUIMHA (MOYJIb) IPEeIyCMaTPUBAET OCBOCHHE MH(DOPMALIMOHHBIX U IU}-
POBBIX TexHONOTUH. Peannzanus mudpoBeIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JSIeTCs. OJJHOM M3 BaXKHEUIIMX Iejield 00pa3oBaHMsI, JAIOUICH BO3MOXXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00y4arOMUXCs KaK OyAyIIUX BBHICOKOKBATH(DUITMPOBAHHBIX CIIEIHA-
JIMCTOB.

[{udpoBbie TEXHOIOTHN MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB A(P(EKTUBHOTO PEIICHUS
3a7a4 MPo(HeCcCHOHAIBHOTO, COIMAILHOTO, JMYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BAHUEM Pa3Iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTHHA. OcBoeHHE IU(PPOBBIX TEXHOIOTUH B paMKax
JAHHOM JMCIUIUTUHBI (MOJYJIs) OPUEHTUPOBAHO Ha CHOCOOHOCTh OE301AaCHO W HAJICHKAIIUM
00pa3oM Mmoy4yarhb JIOCTYII, YIIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATD U CO3aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TexHOMOrnd. @opmMupoBanue mud-
POBOI KOMIIETEHTHOCTH Ipeanojaraet paboTy ¢ AaHHBIMH, BJaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHHKAITHH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI U 0a3bI JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1eKTpoHHas OMOIMOTEKA)

2. baza jmaHHBIX 3JeKTpOoHHBIX HH(popMarmonHbX pecypcoB PI'BHY ITHCXB (morosop
10 00€CIeYeHHIO I0CTYIa K AEeKTPOHHBIM MHpopManmoHHbIM pecypcam GI'BHY ITHCXB ye-
pe3 TepmuHan yaaneaHoro pocryna (TY [ ®I'BHY ITHCXEB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast bnbnmnoTreyHas cucrema «HanmoHanbpHbIN TUPpPOBON pecypc «PyKoHT»:
Kosmnekiuu «ba3oBeiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnektpoHHOe H3aTenbcTBo FOPAWTY (https://urait.ru/) (oroBop Ha oKasaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOopazoBatenbHOM miargopme OO0 «DyeKTpoHHOE H3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnextponHo-0MOMMOTeUHast cucrema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHKE Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «Hanumonanbuas snektpoHHas Oubmmotexa» (https://rusneb.ru/)
(morosop o noakmoueHun k HOb u npegocraBnenun nocryna k oosekram HOB ot 02.02.2024
Ne 101/HDOB/4712-1m)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAITMOHHBIX U CO-
IIUOKYJIBTYPHBIX YCITYT TOJIb30BaTEsIM YHHBEPCUTETA M3 YHCIa WHBAIMOB TI0 3pEHUI0, c1abo-
BUJSIIIUX, MHBAJIMJOB APYIHMX KaTETOPHM C OTpaHWYEHHBIM JOCTYIIOM K WH(pOpMalWu, JHII,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmactHast
yHUBepcalibHasg HayuHas oubimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-

22


https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

mieHue o cotpynaudectse oT 16.09.2021 Ne 6/1)

Hus - https://elibrary.ru/

7.3.2 UuopmaniuoHHbIE CIPABOYHBIE CUCTEMbI
1. CrpaBounas npaBoBas cucrema Koncynprantllimroc (1oroBop mocraBku, agantaiuy U
COIIPOBOXKICHUSA K3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DieKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

' IO conpoBoxkaeHuto oT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHnHblIe NpodecCHOHANbHBIE 0a3bI JAHHBIX
1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbHOMN MPO-
rpammbl «PocmeTron» (moroop ot 05.09.2024 Ne 512/2024)
2. ba3za nannbix Hayunoii snextponnoit 6ubimorexku eLIBRARY.RU — poccuiickuii un-
(bopMaIOHHO-aHATTUTHYECKUH OPTal B 00JaCTH HAYKH, TEXHOJIOTHH, MEAUIMHBI U 00pa3oBa-

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpsoiTele naHHble DenepanbHON  CITyKObI

https://rosstat.gov.ru/opendata
5. IIpodeccunonanpvHas 6a3a nanubix. Karanor 'OCTog http://gostbase.ru/.
6. Ilpodeccuonanvuas 6aza nanusix. ®I'BY DenepanbHbii HHCTUTYT MPOMBIIUICHHON

cooctBennoctu http://wwwl.fips.ru/wps/portal/IPS Ru.

FOCYIApCTBEHHOW CTATHUCTUKH -

7. IpodeccronanpHas 0a3a JaHHBIX. DJICKTPOHHBIN (OHI NPABOBOM M HOPMATHBHO-
TEeXHHUYECKO# qokymeHTauuu http://docs.cntd.ru/.

7.3.4 JIMueH3M0OHHOEe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe odec-
neyeHue, B TOM YHCJIe 0Te4eCTBEHHOT0 NMPOU3BOACTBA

Ne Haumenosanue PazpaboTunx HoctynHocTts Cceinka Ha EnunbIit PexBusutel noa-
I1O (npaBooGia- | (IUIIEH3UOHHOE, | peecTp POCCHUUCKUX TBEPKAAIOIIETO J0-
JIaTehb) cB0OOJHO pac- | mporpamm uit OBM | kymeHrTa (IIpu Haau-
npoctpansemoe) | u bJl (mpu HamIuMM) YUH)
1 Microsoft Windows, Microsoft JIunes3nonHoe - JIunensus
Office Professional Corporation or 04.06.2015 Ne
65291651 cpok
neicTBust: 6ecCpOYHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIMH
rpammHoOe obecrniede- | pus Kacmepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccust) 09.12.2024 Ne 6/H,
Ousneca CPOK JEHCTBUSL: C
09.12.2024 mo
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosble Junensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGuKoH»
OducHsIil maker Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C OKY- cust) 03641000008190000
MEHTaMH U TOYTON 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHbli maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocduc» ov.ru/reestr/306668/? «Codrercy

(meckTorHas BepCus)

sphrase_id=4435041

ot 24.10.2023 Ne
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03641000008230000

07
CpOK JeHicTBHsA: Oec-
CPOYHO
5 OmnepanroHHas CH- OO0O "bazanst | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
crema «Anbpt O6paso- | cBOOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpammHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK JeiicTBHsA: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | JluuensuoHHsIH 10-
Ma Juisi oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIIarHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4HBIX paboTax CPOK JICHCTBUSL: C
«AnTtuminaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CsoboxHo pac- - -
- IPOCMOTP TOKyMECH- TPOCTpaHsIeMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBobojHO pac- - -

- IPOCMOTP TOKyMEH-
toB PDF, DjVU

Corporation

MIpOCTPAHACMOC

7.3.5 Pecypcbl nH(OPMAIIMOHHO-TEJIEeKOMMYHUKANIMOHHOI ceTH « AHTEpHET»

1. CDTOwiki: 6a3a 3Hanuii mo nudposoit Tpanchopmarnuu https://cdto.wiki/
2. www.garant.ru - cipaouno-npasoBas cucrema «’APAHT».
3. www.consultant.ru - cipaBouno-tipaBoBast cuctema «Koucysprant [lrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.
5. baza manHbIX MHGOPMAIIMOHHON cUCTeMBbI «EIMHOE OKHO JocTyma K 00pa3oBaTelbHBIM
pecypcamy http://window.edu.ru
6. DIIeKTpOHHO-O0MOMMOTEeUHas cucTeMa u3aarTenbeTa «Jlanby http://e.lanbook.com.

7 HaumoHanbHbIM 1UPPoBOI pecypc «PyKOHT» - MexoTpacieBas 3JeKTpOHHAs Oubiuoreka
Ha 6a3e TexHosorun Konrexcrym http://www. rucont.
8. DnexkTpoHHass 6ubaroTeuHas cuctemMa Poccniickoro rocy1apcTBEHHOIO arpapHoro 3aod-
HOro yHuBepcurera http://ebs.rgazu.ru.

7.3.6 HudpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce

N~ WNE

LMS-tinardpopma Moodle

Buptyansnas 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
COBMECTHOH  PabOTHI

Cepauc

http://www.trello.com

Hax  MOpPOCKTaMH
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https://ru.wikipedia.org/wiki/Adobe_Systems
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7.3.7 llm¢ppoBble TeXHOJIOTMHU, IPUMEHsIeMble TPU U3yYeHHH THCIUIITHHBI

Neo | Iudpossie TexHonoruu | Buapl yueOHOI paboThl, BbITION- | DopMupyeMbIe NJAK
HSIEMbIC C IPUMEHEHUEM ITU(PPO- | KOMIIETECHIIUU
BOW TEXHOJIOTHH

1. | O0naunble TexHosioruu | Jleknuu
CamocrosiTenpHas padoTa

2. | bonpiue naHHbIe CamocrosTenbHas paboTta

8 MarepuajibHO-TeXHHUYECKOE O0ecreyeHue U CIUILIUHbI (MOYJIA)

YuebHast ayIuTOpHsl [UTsl IPOBECHHS 3aHATHH JICKIIMOHHOTO TUIIA M CEMUHAPCKOTO THIIA
(r. Muuaypusck, yiu. Marepranuonanshas, 101, 3/208)

OcHallleHHOCTD:

Okpan Ha mtatuBe (MHB. Ne1101047182),

[IpoexTop (uuB. Ne1101045115).

Y4yeOHast ayauTopus Ui TPOBEACHHS MPAKTHYCCKUX 3aHATHIA, 71a00paTOpHBIX pPadoT;
TPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYIbTalMil (r. Muuypunck, yi. Untepnaunonansuas, 101,
2/10; 2/11; 2/13; 2/14)

OCHAIIIEHHOCTh:

Huctumsarop [13-10, Becbl 37€KTPOHHBIE, SJIEKTPUUYECKAs TNINTKA, BECHl aHATUTHYECKHUE,
BBITSDKHOM 11Kad, BoAsHas 6aHs, TepMocTaT, MydenbHas neus, pH-metp, hoTokosopumerp, mo-
JSApUMETP, pehPaKTOMETpP, XUMHUUCCKHE PEAKTHUBBI, XUMHUSCKAs ITOCY/Aa, XOJIOIUITHHHK.

[Tomemenue st caMoCTOsITeNbHOM padboTh (yi. MaTepHanmonansHast, 101, 3/2396)

OCHAIIIEHHOCTh:

Kommerotep Dual (nuB.Ne1101047186),

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

Komnerorep Ilentnym (nuB. Ne2101042569),

Komnsrotep Topuano Core-2 (uuB. Ne1101045116, Ne1101045117, Ne1101045118).

KommnbroTepHast TeXHUKa MOJAKIOYeHA K ceTu «MHTepHeT» M obecredeHa IOCTyIoM K
OUNOC ynusepcurera.
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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: O1EHT Kadeapsl Onosnorun u XuMuy, K.x.H. Ky3nenosa P.B.

Penienszent: 3aBenyrommii kadenpoil ympaBlIeHHS W JAEJIOBOTO aIMHUHHCTPUPOBAHUS, I.3.H.,
npodeccop Kapamuosa H.B.

[Tporpamma nepepaboTaHa U JOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[TporpammMa paccMoTpeHa Ha 3acefaHuu Kadeapsl Onogoruu U XumMui, npotokon Ne 8 ot 04 an-
penst 2022 1.

[IporpamMa paccMoTpeHa Ha 3aceldaHuu ydeOHO-meroandeckod komuccun CouuanbHO-
neaarorunyeckoro nuHctutyra Muaypunckoro ['AY, nporokoin Ne 8 ot 11 anpenst 2022 r.
[Tporpamma yTBepkjeHa PemenneM Y4eOHO-METOAMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa u JOMOHEHA B COOTBETCTBHH ¢ TpeboBanusimu O@I'OC BO.
[Iporpamma paccMOTpeHa Ha 3aceJaHuy Kadenpbl OMOIOTUU ¥ XUMHUH, IpoTokoi Ne 8 ot 04 arm-
pens 2022 r.

[IporpamMa paccMoTpeHa Ha 3acedaHuu ydeOHO-meToandeckod komuccun CouuanbHo-
nenarornyeckoro nHCTuTYTa Muaypunckoro I'AY, mporokon Ne 11 ot 05 utons 2023 r

[Tporpamma ytBepkieHa PemeHreM Y4eOHO-METOIMUECKOTO COBETA YHHUBEPCUTETA, POTOKOI
Ne 10 ot 22 urons 2023 1.

[Tporpamma nepepaboTaHa u JJOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOJIOTHUH U XUMHH, poTokon Ne 09 ot 06
Mmas 2024 1.

[IporpamMmma paccMoTpeHa Ha 3aceJaHuM ydeOHO-MeToauyeckoil komuccuu ColManbHO-
negarorndeckoro nHCTUTyTa Muaypuackoro 'AY, mpotokoin Ne 09 ot 13 mast 2024 r.

[Tporpamma yTBepkIeHa PemeHreM Y4eOHO-METOIMUECKOTO COBETA YHHBEPCUTETA, POTOKOII
Ne 09 ot 23 mas 2024 1.

[Tporpamma nepepaboTaHa U A0MIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acejaHuU Kadeapbl OMOIOTUN U XUMHHM, TPpoTokod Ne 8 ot 2 am-
pens 2025 .

[TporpamMa paccMoTpeHa Ha 3aceldaHuu YydeOHO-meToandeckod komuccun CouuanbHo-
neaarorndyeckoro nuctutyra Muaypunckoro I'AY, nmporokxon Ne 09 ot 8 anpenst 2025 r.
[Tporpamma yTBepkjeHa PemeHneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 23 anpesns 2025 r.

OpuruHai J0OKyMeHTa XpaHUTCS Ha Kadeape OMOJIOTHN U XUMUH.
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