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1. lean ocBoeHNsl AUCHUILINHBI (MOLYJIs1)

[ensiMu OCBOCHHMS TUCIUTUIMHBI «XUMHUSI OMOJIOTUYECKU aKTUBHBIX BEIICCTBY SIBIISFOTCS:
npuoOpereHre 00y4aroIIMMUCA TEOPETUYECKUX 3HAHUN 00 OCOOCHHOCTSIX CTPOCHMSI MOJIEKYIN U
OCOOCHHOCTSX XMMHUYECKUX CBOMCTB BEIICCTB MPOSBISIONIMX OHOJOTHYECKYI0 aKTUBHOCTh. Ha
0a3e yCBOGHHOH CHCTEMbl 3HAHHWM, YMEHHH ¥ MPAKTHUYECKUX HABBIKOB Yy OO0y4aromierocs
BBIpAa0aThIBACTCSl CIIOCOOHOCTh HA OCHOBAaHUM CTPOCHHUS MOJEKYI M UX XUMHUYECKUX CBOWCTB
OINPEAEIUTh UX OMOJOTrNYeCKOe 3HaUCHHUE.

2. MecTO IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHasT TUCHUILIMHA COTJIACHO y4YeOHOMY IUIaHY IO HAIpPaBJICHHUIO IOIATOTOBKH
19.03.01 buotexHosorus otHocutcs K  broky 1. «/Jucuumiaussl (MOLyau)» OTHOCHUTCS K
OnekTuBHBIM auctuumaaM (MoayisiM) b1.B.J1B.06.02.

3HaHMsI, YMEHUS ¥ HABBIKU, HEOOXOAUMBIE /ISl U3YUCHHS TAaHHOTO Kypca, GOPMUPYIOTCS B
mporecce M3ydeHUs IUCHUILINH: «OpraHudeckas Xumus», «OcHOBbI Ouoxumum», «Oomas
Oouonoruss U MuKpoOumosorus», «l'eHernka», «OCHOBBI MOJIEKYJSIpHOH Ouonorum», «l eHHas
UHKEHEPHS).

JlaHHasi TUCUMIUIMHA B3aMMOCBSsI3aHa ¢ TaKUMU JuciiuimHaMu Kak: «JIHK TexHnomorumy,
«MenmunuHcKkas  OuWoTeXHOJOTUsA», «lIpombllieHHass OHMOTEXHOIOTHs», «bHOoTexXHOMOTHS
OMOJIOTUYECKN aKTUBHBIX BEIIECTBY», «Perymsmus mera0oinm3Ma KICTKH» W HEeoOXoauma JUIst
YCIEIIHOTO TMPOXOXKJIEHUSI MPOM3BOACTBEHHON MNPAKTUKH HaydyHO-HCCIEoBaTelIbCcKas padoTa,
moarotosku k I A.

3 HJIaHl/IpyeMl)le PeE3YyIbTATHI oﬁyquml o AMCOMIIJIMHE, COOTHECCCHHbIC
INIAHUPYEMBIMHU peE3yJibTaTaMUd 0CBOCHUS Oﬁpa3OBaTeJH)HOI71 nmporpaMmmabl

B mporiecce ocBOeHUS JaHHOW JUCHUTUIMHBI 00YJatomuiics GOpMUPYET U IEMOHCTPUPYET
CJIEYIOIINE KOMIIETCHIINHN |
B pesynbrare uzydeHus TUCHUILUIMHBI 00yYaroIMics TOJKEH YCBOUTh TPYI0Bble (PYHKIIUU
B COOTBETCTBHH C TpodeccnoHanbHbIM cTanaapToM 26.008 Crenuanuct- TeXHOJIOT B 00JIacTH
IPUPOJTOOXPAHHBIX (DKOJIOrMUEeCKUX ) OMOTEXHOJIOTHH YTBEp)KIEH NpukazoM MuHHCTEpCTBa
TpyZaa u conpanbHoil 3amuThl PO ot 21 1ekabpst 2015 roga Ne 1046 1)
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O1ieHKa pucKa u

OCYILIECTBIIEHUE MEP
npoUIAKTUKA BOZHUKHOBEHUS
04aroB BpEAHBIX OPraHU3MOB Ha
MOJIHAJI30PHBIX TEPPUTOPHSIX C

IMPUMCHCHUCM

IPUPOIOOX PAHHBIX
ouorexuonoruit A/02.6

Onpenenenue CTPyKTYpbl aHTPONIOTE€HHOM
Harpy3Ku Ha KOMIIOHEHTBI OKpY>Karomiei

cpenbl

VYK-1. Cnoco0GeH oCymecTBIATh MOUCK, KPUTUYECKUH aHAIM3 U CHHTE3 MH(OpMAaLUH,
MIPUMEHATHh CUCTEMHBIN TTOIXO0/I JIJISl PEIICHUS TOCTABJICHHBIX 3a/1a4
[TIK-1 CnocoGen BiageTh OCHOBHBIMU METOJAMU, TPUEMaMU TIJIaHUPOBAHUS U TIPOBEICHUS
SKCTICPUMEHTAIBHBIX HCCIEOBAaHUN, 00paOOTKH M MPEACTABJICHHS TOJYyYEHHBIX PE3YJIhTaTOB B
CBOCH MpodecCHOHATBHOMN 00J1acTH;
[IK-6 CnocoGeH MpoBOJWTH OAKTEPHUOJIOTHYECKUE, TOKCHKOJIOTHYECKUE HCCIICTOBAHUS
MPUPOIHBIX O00pPAa3IOB, TEXHUYECKUX CPEICTB M TEXHOJIOTHYECKHUX IIPOILIECCOB C YYETOM
9KOJIOTUYECKHX ITOCIICICTBUI X TPUMEHCHHS.

Kon u

KpI/ITepI/II/I OLICHUBAHUS PE3YyJIbTATOB 06yquH;1

HaVMEHOBAaHUE
YHUBEPCAIBHON
KOMIIETCHIIUU

Kon u
HaMEHOBaHUE
WHJIHUKATOpa
JIOCTYKCHMS
YHUBEPCAIbHBI
X
KOMIICTEHITHI

HU3KHAMN
(TOTIOPOTOBBIA
, KOMIICTCHIIHS
HE
chopMupoBaHa

MOPOTOBBIN

0a30BbIid

IIPOJIBUHYTHI
171

Kareropus ynuse

CAJIbHBIX KOMIIETCHIINH - CucremHoe u KPUTHYCCKOC MBIIIIJICHUC

VK-1. N-1yk1 — | He Cnabo B Ha BrICOKOM
Cnocoben AHanu3upyeTr | aHAIU3UPYEeT aHaAIM3UPYyeT | JOCTAaTOYHOM | ypOBHE
OCYIIECTBIISTh | TIOCTABJICHHYIO | IIOCTABJICHHYIO | MOCTABIICHHY | CTEIICHU aAHATM3UPYET
TIOHCK, 3ajauy, 3azauy, 10 3ajavy, | aHAJIU3UPYET MOCTaBIICHHY
KPUTHUICCKHIMA BBICTISIE €€ | BBIIESIL €€ | BRIANSSI €€ | IOCTaBJICHHYIO | FO 3aaay,
aHaIu3 u | 6a3oBbIe 0a3oBbIe 0a3oBble 3ajauy, BBIICTISIST  €e
CUHTE3 COCTABJISIIONIN | COCTABJISIFOIIMA | COCTABIISIONI | BRIACNSAST €€ | 0a30BbIC
uH(popManuy, e, e, ue, 0a3oBbIC COCTABJISIOIII
MIPUMCHSIT OCYIIIECTBIISICT | OCYIIECTBIISICT | OCYIIECTBIISIC | COCTABJISIONIN | HE,
CUCTEMHBII JEKOMIIO3HUIM | IEKOMIIO3UIIA | T e, OCYIIIECTBIISIE
TTOJTXO/T TS | O 3a/1a9U 10 3aJ1a9H JIEKOMIIO3UI] | OCYIIECTBISIET | T
pelieHus W10 33]1a41 JEKOMIIO3HIIM | JI€KOMITO3HIT
MTOCTABIICHHBIX 10 3aJIa9H W10 3aJ1a9H
3aga4 NJ1-2yk.1 — | He moxeT | HemocraToun | JJocrarounHo Ycnemso
Haxomut W | HAaXOJAWTh ¥ | O HAaXOJIUT U | XOPOIIO HaxOJIUT W
KPUTHYECKH KPUTHUYECKH KPUTHYECKH | HaXOIUT U | KpUTHYECKH
aHAJTM3UPYET AQHAIM3UPOBAT | AHAM3HPYET | KPUTHUCCKH aHATM3UPYET
uHpopMalMIo, | b uHbOpMallM | aHATU3UPYET uHpopManu
HEOOXOaUMYI0 | HH(pOpMaNHIO, | IO, nHpopMmanuo, | 1o,
JUIS  peUIeHUs | HEOOXOIUMYIO0 | HEOOXOANMY | HEOOXOIUMYIO0 | HEOOXOIUMY
MMOCTABIICHHOW | JUIT  PEIICHHS | TO JUISL | JUISL  PEIICHUs | O JUTST
3a/1aun MOCTABICHHOW | pelIeHUs MOCTABIICHHOW | pelIeHHs




3a/1a4uu MOCTABJIEHHO | 3a/1a4u MOCTaBJICHHO
U 3aga4u U 3agadu
NJI-3yk-1 — | He moxer | Ciabo Xoporo OTin4yHO
PaccmaTtpuBae | paccmMaTpuBar | paccMaTpuBa | pacCMaTpHUBAeT | paccMaTpuUBa
T BO3MOXHbBIEC | b BO3MOXHBIE | €T BO3MO>KHBIE eT
BAapUAHTHI BAapUAHTHI BO3MOJKHBIE | BapUaHThI BO3MO>KHBIE
pelieHus pelieHus BapUaHThI pelieHus BapHaHTHI
3a/1a4H, 3a/1a4H, pelieHus 3a/1a4u, perieHus
OLICHMBas WX | OLlEHWBas MX | 3a/1a4H, OLICHMBas WX | 33/1a4W,
JIOCTOMHCTBA U | IOCTOMHCTBA U | OLICHUBAsl HX | JOCTOMHCTBA U | OLICHUBAs HX
HEeJ0CTaTKU HEJ0CTaTKU JIOCTOMHCTBA | HEIOCTATKH JIOCTOMHCTBA
Y HEJIOCTATKHU Y HEJOCTATKU
N-4yk1 — | He Moxet | HeyBepenno | JlocratouHo O1inu4yHo
AprymeHnTupo | ¢popmupoBath | GOpPMHUpPYET | YETKO dopmupyet
BaHO coOCTBEHHBIE | COOCTBEHHBIE | (hOPMHUPYET CcOOCTBEHHBIC
dbopmupyer CYXKICHHSI W | CY)KJICHHUS U | COOCTBEHHBIC | CYXKICHUS U
COOCTBEHHBIC | OLICHKH, OIICHKH, CYXJCHHS U | OLICHKH,
CY)KJIEHUS ¥ | OTJIMYaeT OTJINYAET OIICHKH, OTIIMYAET
OIICHKH, (hakThI OT | (haKThI OT | OTJINYACT bakTbl oT
OTJINYAET MHEHHU U | MHCHUI u | daKThl OT | MHEHUH u
(bakTbI OT | UHTEpIpeTalyl | UHTEpIpeTal | MHEHUN U | HHTEpIIpeTall
MHEHHU | B | Ui B | HHTEpIIpeTauy | Ui B
UHTEpPIIpPETAlN | PACCYKICHUSAX | pacCyKIeHUs | i B | pacCcyxJIeHHUs
i B | IpyrHux X JIPYTHX | PacCYKIEHUAX | X JIPYTUX
pacCy X JICHUSX | yYACTHUKOB YYaCTHUKOB | IpYTHX Y4aCTHUKOB
TPYTUX NESATEIbHOCTH, | IEATETbHOCT | yYaCTHUKOB JESATEIIbHOCT
Y4aCTHUKOB MIPUHUMAET u, NesITeNbHOCTH, | U,
NEeSATEIbHOCTH, | 0OOCHOBAHHOE | MPUHUMAET MIPUHUMAET MPUHUMACT
MIPUHUMAET pelieHue 000CHOBaHHO | 000CHOBaHHOE | 00OCHOBAHHO
00OCHOBAHHOE | MIOCTaBJICHHON | €  peLICHHE | pelIeHHe €  pelieHue
perieHue 3a/1aun MOCTaBJIEHHO | MOCTABJIEHHOW | MOCTaBJIEHHO
ITOCTaBJIEHHOMN 1 3a/1aun 3a1a4u 1 3aJ1a4mn
3a/1a4uu
NJ-5yk-1 — | He moxer | HeyBepenno | JlocratouHo OTanuHO
Onpenenger u | onpenensate u | OnpenensieT | 4YeTKO omnpenensieT u
OIICHUBAET OIICHUBATH U OILICHUBAET | ONpENENseT U | OLIEHUBAET
MOCJIE/ICTBHS MOCJIE/ICTBHS MOCJIE/ICTBHS | OLICHUBAET MOCJIE/ICTBHS
BO3MOYKHBIX BO3MOYKHBIX BO3MOKHBIX | TIOCTIEJCTBUSA BO3MOYHBIX
peLieHuin peLieHuin pelieHui BO3MOXHBIX pelieHun
3a/1a4uu 3a/1a4u 3aJa4n pelieHui 3a/1auu
3a/1aun
[TIK-1 Cnocoben | U-1px-1 — | He Biageet | Ciabo Bnaneer CB00OIHO
BIIQ/IETh Bnaneer OCHOBHBIMH BIIAJICET XOpOIIO BIIAJICeT
OCHOBHBIMH OCHOBHBIMH METOJaMH W | OCHOBHBIMH | OCHOBHBIMH OCHOBHBIMH
METOJaMH, METOJIaMU U | IpUeMaMu METOJJaMU U | METOJIaMHd U | METOJaMH U
pueMaMu pueMaMu TJIAHUPOBAHUS | PUEMaAMH npueMaMu pueMaMu
IUTAHUPOBAHUS | TUTAHUPOBAHMSI | OKCTIIEPUMEHTa | IJAHUPOBAHU | MJIAHUPOBAHUS | MJIAHUPOBAHU
U TPOBEIEHUS | SKCIIEPUMEHTA | JIBHBIX s AKCIIEPUMEHTA | A
AKCIEPUMEHTAN | JIbHBIX HCCIEAOBAaHUMN | SKCIEPUMEHT | JIbHBIX SKCHEPUMEHT
bHBIX WCCTIEIOBaHUH | B ATBHBIX WCCJICIOBAHUM | aTbHBIX
ucciaeAoBaHUM, | B npodeccuoHan | UCCIETOBAaHHU | B HCCJIeI0BAHU
00paboTku U | mpodecCHoHaN | bHOU 1 B | mpodeccronan | i B




MIPEACTABJICHHUS | BHOU NEeATEeILHOCTH | mMpod)eccuoHa | bHOU npodeccruona
MOJTYYEHHBIX JIeSITETLHOCTH JIBHOM NESITENLHOCTH | JIBHOM
pe3yIbTaTOB B JIeSITEIbHOCT JIEeATEIbHOCT
CBOCH u u
npodeccuonans | UJI-2pi.1 — | He mnposoaut | He OTIaHO
HOH 001acTu [IpoBoaut 3aKJIagKy JOCTaTO4YHO Xopouio POBOINT
3aKJIaAKy OITBITOB U | MPOBOAUT MIPOBOJIUT 5 : KT
OITBITOB U | IEPBUYHBII 3aKIaIKy 3aKIaJAKy y
N OIIBITOB u
TIePBUYHBII aHaIu3 OIIBITOB U | OIIBITOB u .
. . NEePBUYHBIMA
aHajaus3 SKCHEPUMEHTa | MEPBUYHBIN MePBUYHBIH AHAIIILS
AKCIIEPUMEHTA | JIbHBIX JJAHHBIX | aHAJIU3 aHaJIu3
HKCIIEPUMEHT
JIBHBIX JTAHHBIX AKCIIEPUMEHT | IKCIIEPUMEHTA
aJIbHBIX
aJbHBIX JIBHBIX JAHHBIX
JTAaHHBIX
JTAHHBIX
W-3nk.1— He npumenser | He
-3 P CB0060IHO
[Ipumensier METO/IbI JIOCTaTOYHO
Xoporro MIPUMEHSIET
METOBI MaTeMaTU4ecK | MPUMEHSIET
N MIPUMEHSET METO/IbI
MaTeMaTHYecK | ol 00pabOTKH | METOMBI
N METOJIBI MaTeMaTHyec
o 00paboTKH | U MaTeMaTH4ec N
N MaTEMAaTHYECK | KOH
u MPEACTaBICHU | KOM N
o 00paboTKHU | 0OpabOTKU H
MPEJICTAaBICHU | S PE3yJIbTaTOB | 00pabOTKH U
5 MPE/ICTABIICH
s pe3yJIbTaTOB | SKCIIEPUMEHTA | MIPE/ICTABIICH
MPEACTABJIICHH | U
IKCIICPUMEHTA ust
s pe3yJIbTaTOB | pe3yJbTaTOB
pe3yabTaTOB
AKCIIEPUMEHTA | OKCIICPUMEHT
AKCIICPUMEHT a
a
[1IK-6. N-1nxs He mnposoaut | He Bcerga | JloctatouHo Bcerna
Crniocoben [IpoBoaut 9KOJIOTMYECKY | IPOBOAUT 4acTo IPOBOAUT
MIPOBOJIUTH 9KOJIOTUYECKY | IO OIICHKY | SKOJIOTUYECK | IPOBOJUT 9KOJIOTHYECK
0aKTEepUoJIOTHY | 1O OIIEHKY | IPUPOTHBIX VIO  OLIEHKY | DKOJOTHYECKY | VIO  OLIEHKY
ecKHue, MIPUPOTHBIX 00pasIos, MIPUPOTHBIX 3] OLIEHKY | IPUPOJIHBIX
TOKCHKOJIOTHYE | 00pa3lioB, COCTOSIHHSI 00pa3Ios, MIPUPOTHBIX 00pasIios,
CKHe COCTOSTHUS TEPPUTOPUH, COCTOSIHUS 00pasIoB., COCTOSTHUS
HCCIEAOBAaHUS | TEPPUTOPHUH, NIPUMEHSA TEPPUTOPUM, | COCTOSHHS TEPPUTOPHH,
MIPUPOIHBIX MIPUMEHSS MPUPOJIOOXPaH | MPUMEHSIS TEPPUTOPUH, MpPUMEHSA
00pasIios, MIPUPOJIOOXpaH | HbIE MPUPO00Xpa | TPUMEHSIS MIPUPOI00XPa
TEXHUYECKHUX HBIE OMOTEXHOJIOTH | HHEIE MIPUPOJOOXPaH | HHbIE
CpEACTB 1 | OMOTEXHOJIOTH | U OMOTEXHOJIOT | HBIE OHMOTEXHOJIOT
TEXHOJIOTHYECK | U 3474 OMOTEXHOJIOTH | WU
HX IIPOLCCCOB C u
Y4ETOM NJ-2nx.6 He He Bceraa | JloctatouHo Bcerna
9KOoJOrn4eckux | OCyIecTBIs€T | OCYHIECTBISET | OCYIIECTBIsIC | 4acTO OCYIIIECTBIIsIC
MOCHEICTBUH nabopatopHble | 1a00OpaTOpHBIE | T OCYUIIECTBISIET | T
UX IPUMEHEHNS | UCCIIEJIOBAHUS | MCCIEI0BaHUsl | JaOOpaTOpHBI | TJabopaTopHbIe | 1a0OPATOPHBI
U DKCIEPTU3Y | U DBKCHEPTU3y | € HCCJICIOBAHUS | €
OMOJIOTUYECKO | OMOJIOTHYECKO | MCCIEOBAaHU | U DKCIEPTH3Y | UCCIEAOBAHU
ro Marepuaiga | ro marepuaia | s U | OMOJIOTHYECKO | S n
IKCIIEPTU3Y ro Marepuana | dKCIEPTHU3y
OHOJIOrHYECK OMOJIOTHYECK
oro oro
Marepuana MaTtepuaia
NI-3nk-6 He He Bcerna | OOBIYHO Bcernma




[TpumensieT MIPUMECHSICT MPUMCHSIET MPUMECHSICT MPUMCHSICT
OMOTEXHOJIOTH | OMOTEXHOJIOTH | OMOTEXHOJIOr | OMOTEXHOIOTH | OMOTEXHOJIOT
YeCcKHue YecKHe HYecKue YEeCKHe H4YecKue
MIPUEMBI MIPUEMBI MIPUEMBI MIPUEMBI IPUEMBI
MIPOTHUB MIPOTHUB IIPOTHUB MIPOTHUB MIPOTHUB
IIOSIBJICHUS IIOSIBJICHUS MOSIBIICHUSA MOSIBIICHUSA MIOSIBJICHUSA
04YaroB 0YaroB 04aros 0YaroB 04aroB
BPE/IHBIX BPETHBIX BPEIHBIX BPEIHBIX BPEIHBIX
OpPraHHU3MOB OpPraHHU3MOB OpPraHW3MOB | OPraHU3MOB OpPTaHHU3MOB

B pe3ynbrare OCBOEGHMS IHCLUIUIMHBI,
CJICAYIOIINE PE3YNIbTaThl 00pa30BaHMUs, T.C.

3HaTh!

-OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAyYHBIX  TUCHMIUIMH B  NPO(hecCHOHAIbHOU
JeSITeIbHOCTH, OHATHS, 3aKOHOMEPHOCTH M B3aMMOCBS3b ()yHAAMEHTAIbHBIX HAyK — XUMHH U
OuoJIoruu;

- COBpPEMEHHYI0  (u3MuUecCKyl0  KapTMHY MHpa, IMPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU BEILIECTBA JJI IOHUMAaHHUS OKPY)KAIOIIEro MHpa MU SBICHUI
IIPUPOJIBI;

-0 B&XXHOM MECTE€ OMOJIOIMYECKH aKTUBHBIX BELIECTB JJI OCYILECTBIEHHS] TapMOHUYHOU
B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH BCEX (PM3UOJOIMUYECKHMX M OMOXMMHUYECKHMX IPOLECCOB B
OpraHusMe;

-OCHOBHBIE TEOPETHUYECKUE IMPEICTABICHHUS B XUMHMU OHMOJIOTUYECKU AKTUBHBIX BEIIECTB,
OCHOBBI KJTACCU(HUKAIINHA OMOIOTUYECKH aKTUBHBIX BEUIECTB;

-OCHOBHBIE -XMMHMYECKHE CBOMCTBA U B3aUMHBIC IPEBPALLEHUS BAXXHEHIIMX KIIACCOB
OMOJOTrMYECKH aKTHBHBIX BEIIECTB, 3aBUCUMOCTb OHOjOruueckoro jeictsusi bAB or crpoenus
UX MOJIEKYJ,

-0051aCTh MPUMEHEHHS OMOJIOTUYECKH aKTUBHBIX BEIIECTB, U X OMOJIOTMYECKYIO POJIb;

yYMeEThb:

-IPOBOJIUTh ~ TEOPETHUECKHE  HUCCIEIOBaHMS,  IOJb30BATHCS
MOHOTrpaduyeckoit IuTepaTypoil B 06JaCTH XMMUU OMOJIOTHUECKUX BEIIECTB;

-IIPUMEHATh MEXIUCHUUIUIMHAPHBIA TMOAXO0J K aHalu3y U peIIeHUuI0 MpolieM B
OMOTEXHOJIOTMH; TOHUMATh PAllMOHATIBHYIO CXEeMY IPOM3BOJICTBA 3a/IaHHOTO MPOIYKTa;

-OLICHHBATh OCOOEHHOCTH BEIIECTB I Y(PPEKTUBHOCTH MPOU3BOJICTBA,

BJIAJIeTh!

- IUTAHUPOBAHUS SKCIIEPUMEHTA, 00paOOTKHU U MPEICTABICHHS MTOJyYSeHHBIX PE3YJIbTaTOB.

IUTAaHUPOBAHUS SKCIIEpUMEHTA, 00paOOTKU U MPECTABICHUS MTOJIyY€HHBIX PE3yIbTaTOB.

-NpaBUJIaMH 0€30MacHON paboThI;

-yMEHHUEM BBICTYNAaTh € JOKJIaJaMH U COOOIIEHUSIMU, y4aCTBOBATh B TUCKYCCHSIX;

-YMEHHMEM OLIEHUBATh OCOOCHHOCTHU BEIECTB C MO3UIMH HKOJIOTHYECKOM 0€30MacHOCTH U
3¢ PeKTUBHOCTH.

oOydaromuiics JOJKEH JIeMOHCTPUPOBATH

CIIPAaBOYHOM 3

3.1 Marpuua cooTHeceHHsI TeM/pPa3aes0B yUeOHOM TUCIMIUIMHBI (MOYJIAA) U
(opMupyemMbIX B HUX YHHBEPCAJbHBIX U NP0 eCcCHOHAIBHBIX KOMIIETEH UM

DopmMupyeMble KOMIETEHIINT
obmree
TeMBl,pa3 e bl U CITUTIINHEI
P VK-1 I[IK-1 | IIK-6 KOJINYECTBO
KOMIICTCHII.
1. XuMunueckre KOMIIOHEHTEI JKMBOT'O + + + 3
2. YrneBonbl. CTpoeHHe, XUMHUECKHUE CBOICTBA, + + + 3
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OHOJIOTHYECKOE 3HAYCHHE.
3. Jlununel. CTpoeHne, XUMUUYECKHE CBOMCTBA, + + 3
OHOJIOTHYECKOe 3HAYCHHE.
4. AMuHokucnotel. CTpoeHue, XuMH4eCKue + + 3
CBOIICTBa, OMOJIOTHYECKOE 3HAYCHHE.
5. benku. CtpoeHne, XuMHUYECKHUE CBOMCTBA, + + 3
OHOJIOTHYECKOE 3HAYCHHE.
6. CrepeoxumusientuaoB. CTpoeHue,
XUMHYECKHE CBONCTBA, OMOJIOIMYECKOE + + 3
3HaYCHHE.
7. Butamunsel. CTpoeHHE, XUMUYECKUE + + 3
CBOICTBa, OMOJIOTUYECKOE 3HAYCHHE.
8. HyksienHOBBIE KUCIIOTHI M HYKJICOTTPOTEHIBI + + 3
MeTo/1pl U3y4eHUSs CTPYKTYPBI MOJIEKYII
9. ®epmenTsl. CTpoeHHE, XUMUYECKUE
CBOWCTBA, OMOJIOTMYECKOE 3HAUCHHE. + + 3
4.CTpyKTYypa M colep:KaHue IMCUUILIUHBI (MOXYJIfA)
OO6m1ast Tpy10€MKOCTh COCTaBIIsIeT 33aueTHRIX equHulibl 108 akaz. yacoB
4.1 O0béM TMCUUIJIMHBI M BU/bI YUeOHOI HArPy3KH

Bcero akan. yacos

ITo ounoii dopme | ITo 3a0YHOH

o0y4yeHHs dopme

(7 cemectp) oOy4deHus

(5 xypc)
OO61mas TpyA0€MKOCTh TUCHHUTITHHBI 108 108
KoHnTtakTHas paboTta 0o0yJaronmxcs ¢ npernojgaBaTeiemM 48 12
AynUTOpHBIE 3aHATHUS 48 12
Jlexuun 16 4
[IpakTHdeckne 3aHsATHS 32 8
CamocrosiTenbHas pabora 60 92
nmpopaboTka y4eOHOro Marepuaia IO JUCHUILIIHHE 40 52
(KOHCTIEKTOB JIEKIUH, Y4eOHUKOB, MATEPUAIOB CETEBBIX
pecypcoB)
BBINOJIHEHNE KOHTPOJbHON pabOThI - 20
MOJrOTOBKA K CAaYe MOJYJIsl, 3aUeTa 20 20
KoHTpoub - 4
By utoroBoro KOHTpOJIS — 3ayer
4.2 Jlekuuu
O0BeM B akaj. vacax
Ne Paznen nucuuminHbl (MOIYIS), TEMBI ouHas 3a049Hast dopmupyembie
n/n JEKIUH U UX cofep KaHue dopma dopma KOMIIETEHIIH
o0ydeHus | oOydeHus
L. XUMHYECKHE KOMIIOHEHTHI JKHBOTO 4 1 VK-1; IIK-1; T[TK-6




Vraesonel. CrTpoeHme, XHMHYECKHE
ROl POCHHC, 2 VK-1; TIK-1; TIK-6
CBOIiCcTBa, OMOIOTHYECKOE 3HAUCHHE.
JInnuae!. CtpoeHue XUMHUYECKHE
o TPOCHHE, 2 VK-1; TIK-1; TIK-6
CBOIiCcTBa, OMOJIOTHYECKOE 3HAUCHHE.
AMUHOKHUCIIOTBHI. Ctpoenue,
XAMHUYECKHE CBOMCTBA, OMOJOTHYECKOE 2 1 VK-1; IIK-1; IIK-6
3HAYEHHE.
benkn. CrpocHue, XHUMHUYCCKHE
. p 2 1 VK-1; TIK-1; TIK-6
CBOIiCcTBa, OMOJOrHYECKOE 3HAYCHHE.
CrepeoxuMHusANEenTH10B. Crpoenue,
XHUMHUYECKHE CBOMCTBA, OMOJOrMYECKOE 2 VK-1; IIK-1; IIK-6
3HAYEHHE.
. Butamunurel. CtpoeHne, XHUMHYECKHE
iy POCHHC, 2 VK-1; TIK-1; TIK-6
CBOIiCcTBa, OMOJIOTHYECKOE 3HAUCHHE.
HyknenHoBble KUCIOTHI U )
HYKJICOTIPOTEUIbI 1 VK-1; IIK-1; T1IK-6
MeTo bl H3yUYCHHS CTPYKTYPBI MOJICKYIT
Depmentel. CTpoeHHe, XUMHYECKHE
P! POCHHC, 2 VK-1; TIK-1; TIK-6
CBOIiCTBa, OMOJIOTHYECKOE 3HAUYCHHE.
Hroro 16 4
4.3.IlpakTHyecKue 3aHITUS
OObeM B akaj. yacax PopmHpyembie
KOMIIETEHITUN
Ne i/ TEMBI OYHas 3a04Has
dhopma dbopma
oOyuyeHust | oOyuyeHHs
1. | KomnuectBeHHOE OIIpeieIeHNE 4 1
et VK-1; TIK-1; TIK-6
YTJIEBOJIOB B sI0JIOKE
2. Paznenenue mMnuioB cbIBOPOTKU KPOBU 2 1
METOA0M TOHKOCIIOMHOM YK-1; IIK-1; ITK-6
XpomaTorpaduu
3. KauecTBeHHBIE peaknud Ha OEIKH H 2 1
peart VK-1; TIK-1; TIK-6
AMUHOKHUCIIOTHI
4, XpomarorpabhuuecKkuii METO 2 1
p pad A VK-1; TIK-1; TIK-6
OTIpeICIICHUS] aMUHOKHCIIOT
5. Peakiinu ocaxxaeHus OEJIKOB 2 1 VK-1: TIK-1; TIK-6
6 KonuuecTBenHoe onpenenenue o6emka 2 1 VK-1: TIK-1: TIK-6
7 KauecTBeHubIE €aKINNA Ha 2 1
peaxi VK-1; TIK-1; [TK-6
KOMIIOHEHTHI HYKJICHHOBBIX KHCIIOT
3 KauecTBeHunie €aKIUHA Ha 2 1
peakdl VK-1; TTK-1; TIK-6
AHTUOMOTHUKH
9 Brigenenne ankaloumoB W3 YallHOIO 2
JIACTA W KAYECTBEHHBIE pEAKIUHM Ha VK-1; IIK-1; TTK-6
AJTKAJIOU I
Bcero 20 8




4.4 JIabopaTopHbie padoThbI He MPEAYCMOTPEHbI

4.5CamocrosiTesibHasi padoTra 00y4alouuxcst

Paznen

O0BeM B akaja. 4gac

Ne Bunx CP OYHas 3a04Hast
JVCLIATUTHHEI hopma bopma
o0y4yeHus | oOydeHus
ITpopaboTka y4eOHOro MaTepuaina 1o 7 6
1 | qucuumniube (KOHCIEKTOB NEKIMH, y4eOGHHKOB,
MaTEepPHAJIOB CETEBBIX PECYPCOB)
Paznen 1
2 | BrinonHeHne KOHTPOIILHON paboThI - 2
ITpopaboTka y4eOHOro MaTepuaia 1o 4 6
p ) 1 JIUCHUIUIMHE (KOHCIEKTOB JICKLUH, Y4eOHUKOB,
asfen MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BeimonHeHHe KOHTPOJIBLHON pabOTHI - 2
3 | IlogroroBka K caade MOAyJs, 3a4eTa 3 3
[TpopaboTka y4ueOHOro MaTepuana 1o 6 9
p 3 1 JIUCUUIUIMHE (KOHCIEKTOB JIEKUUH, Y4eOHUKOB,
asael MaTEePHAIIOB CETEBBIX PECYPCOB)
2 | BemmonHeHne KOHTPOIBHOM PabOTHI - 2
[TpopaboTka y4ueOHOro MaTepuaia 1o 6 9
p 4 1 IUCUUIUIMHE (KOHCIEKTOB JIEKUUH, Y4eOHUKOB,
asael MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHHEe KOHTPOJIBLHON pabOTHI - 2
[TpopaboTka y4ueOHOT0 MmaTepuana 1o 5 6
1 JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHUKOB,
Pasxen MaTEePHAIIOB CETEBBIX PECYPCOB)
2 | BommosnHeHue KOHTPOJIbHOW paboThI - 2
3 | [loaroroBka k caue MOAayJis, 3a4eTa 2 3
[IpopaboTka yueOHOro MaTepuaia o 8 9
Pasyen 6 1 JUCLUIUIMHE (KOHCHEKTOB JEKIHMH, y4eOHUKOB,
MaTEpPHAJIOB CETEBBIX PECYPCOB)
2 | BommosnHeHue KOHTPOJIbHOW paboThI - 1
IIpopaboTka y4eOHOro MaTepuaia o 6 9
Pasnen 7 1 JTUCHUIUIMHE (KOHCIIEKTOB JIEKLIUH, y4eOHHMKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
2 | BoimosnHeHue KOHTPOJIbHOW paboThI - 1
[TpopaboTka y4eOHOro MaTepuaia o 6 9
Pasnen 8 1 JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, y4eOHUKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHne KOHTPOJIBHON pabOThI - 1




1 [TpopaboTka yueOHOro Marepuana o 5) 4
TUCIUIUTNHE (KOHCIIEKTOB JIEKIUW, y4eOHHKOB,
Paszen 9 MaTEepPHAIIOB CETEBBIX pecyPCOB)
1 | BeimonHeHHUE KOHTPOJIBHON pabOThHI - 1
3 | IloaroroBka Kk caade MOAyJisi, 3a4eTa 2 3
Uroro: 60 92

[TepedeHp yueOHO-METOIUIECKOTO 00ECIICUEHUS SISl CAMOCTOSATEILHON paOOThI 1O AUCITUIUIMHE:
1. Kyszuenosa P.B. Meroguueckne ykazaHUsi JUIsl CAaMOCTOSITENIbHOM PaOOThl M BBIMOJHECHUS
KOHTPOJILHOH paboThl MO JIUCHUIUIMHE XUMHSA OWMOJOTHYECKH AaKTUBHBIX BEIIECTBY IS
oOyyaromuxcs 1mo HanpasjieHuto nmoarotosku 19.03.01 buorexnonorus. - Muuypunck, 2023.

4.6. BoInoJiHeHHEe KOHTPOJILHOI PadoThl 00y4aI0OIMMHUCS 3204HOI
(popMbI

Baxxnoit popmoli caMoCTOSTEIIBEHON pa0doThl 00yJaroIerocss 3a0uHoi (Gopmbl 00ydeHus
SIBJISIETCSI BBIMOJHEHNE KOHTPOJIBHOM PabOThI 10 JAHHON JTUCIUIUIHHE.

Lenu BbIIOIHEHUS pabOTHI:

— cHCTeMaTu3aIys, 3aKpeIviCHHE W YIIIyOJIeHHEe TEOPETHYECKUX 3HAHUH W yMEHHA
HNPUMEHATh UX JJIS PEIICHUS KOHKPETHBIX MPAKTHIECKUX 337134,

— pa3BUTHE HABBIKOB CAMOCTOSATEIbHOW Hay4HOM paboThl (IJITaHUPOBAaHUE U MPOBEIECHUE
Uccie0BaHus, paboTa ¢ HAy4yHOH M CHPABOYHOW JHMTEPATypOW, HOPMATHBHBIMHU IPABOBBIMH
aKTaMH, UHTEPIPETANs OTYICHHBIX PE3yIbTaTOB, X MPABIIFHOE U3JI0KEHHUE U 0(OPMIICHHE).

3ajaHus B KOHTPOJBHON pabOTe HANpaBICHBI Ha 3aKPEIUICHHE TCOPETHYCCKUX 3HAHUM
06yanOHICFOCﬂ 1 OBJIAJICHHUA HaBbIKaMHU IO U3YUCHUIO XUMUU OMOIOrMYECKU aKTUBHBIX BCIICCTB.

KontponbHast pabora Brimrouaer 10 TeopeTHUecKux BOMPOCOB. BriOop BapuaHTa
ompenensercss mociaeaHeii  nupoil 3adeTHOW KHIKKH. [lepedeHb BOMPOCOB MPEICTABICH B
METOJAMYECKUX YKa3aHUSX JUISl BHITIOJHEHUS! KOHTPOJIbHOM PabOTHI.

4.7 Copep:kaHue pa3aesioB IMCHUNIMHBI:

1. BBenenne B XHMHIO OHMOJIOTMYECKH AKTHBHBIX BelIeCTB. XHMHYECKHE
KOMIIOHCHTBI JKHUBOTO. OcHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUITIINH B
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIBHOCTH, IIOHATHA, 3aKOHOMCPHOCTH u B3aMMOCBA3b

(GyHIaMEHTaJIbHBIX ~ HayK — XUMUU U Ouonoruu. CoBpemeHHas (u3mueckas KapTHHA MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTH, CTPOEHHMM BEIIECTBA JUIsl  TOHUMAHHS
OKpYXXAloIIero MHpa U SBJIEHUH NpUpOJbl. 3Hau€HUE OHOJOTUYECKH AaKTUBHBIX BEIECTB.
[Tonmudynkumonaneupie  Moyiekynbl.  Ompenenenue, kiacchl. Jluensl.  HeHacbllieHHBIE
KapOOHWIbHBIE coenuHeHus. Jnombl. JluamMuabl. AMUHOCTIUPTHI. JIMKapOOHUIIBLHBIE COCTUHECHHUS
(TnkapOOHOBBIE KHUCIIOTHI, OKCOKHCJIIOTHI). OxcukapOOHUTIBHBIC COEIMHEHMUS.
AMHHOKapOOHUIIBHBIE COSAMHEHUS.

Crepeounsomepus. Knaccuduxanusa. I'eomerpuueckas nuzomepus. OnTuueckas u3omMepusi.
XupanpHblil 1IeHTp. OHaHTHOMEpHL. Jlmactepeomepsl. IIpoekmmonnsie Gopmynsl Dwuriepa.
Howmenknarypa crepeonzomepos. Kondopmarun Monexyi.

2. YraeBoabl. YTIEBOABI, onpenencHue, QyHknun. Kriaaccudukamus —yrieBoJIoB.
Crepeoxumusi U KOHGOpPMAIUM MOHOCAXapHUIOB. Mytaporanusa. ['nuko3unbl. Puznko-
XUMHYECKHE CBOMICTBa MOHOcCaxapuJoB. Peakuuu moiyaleTalbHOrO THUIPOKCHUJIA, PEAKIUU
CIUPTOBBIX TPYII, pPEaKIuu ™0 KapOOHWIBHOW rpynmne. BoccraHoBieHHWe [0 TIIMIMTOB.
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OkucieHre N0 TIAUKAPOBBIX KHUCIOT. OKHUCIEHHWE 1O TJIMKOHOBBIX KHUCIOT. OKHUCIEHHE 10
TJIMKYPOHOBBIX KHCJIOT.

[Ipuponnpie MoHocaxapuabl. OkucnuTenbHas nerpagamnus caxapoB. OOpazoBaHue
MPOCTBIX U CIOXHBIX 3¢upoB. CHHTE3 W JAerpajanus MOHOcCaXxapuaoB.. Onueocaxapuovi W
nosmcaxapuapl. MeToNbl ONpeAeNeHUs] CTPYKTYPhl: XUMHUYECKHE, (EpPMEHTATUBHBIC, (PU3UKO-
xumudeckne. OTaenpHbIE MNPEACTABUTENM IMOJUCAXapulioB. B3aMMOCBS3b CTPYKTYpBl |
Oounonornyeckux (QpyHKIUA. [ TMKOKOHBIOTATHL. /Jucaxapuosl, CTpoeHue, cBoicTBa. [lucaxapuabl:
MajbTO3a U JIAKT03a, TCHTHOO0M03a, IIeJI00103a, caxapo3a.

[Tonucaxapuapl:roMornonucaxapupl  (Kpaxmajia, amMuiio3a, TIVIMKOTEH, IeJUII0J103a,

nexkctpunbl).  [erepo-monmcaxapuapl -  OPOTEOrNIMKAHBl  (THATypoOHOBasi  KHUCJOTa,
XOHJIPOUTUHCYIb(ATHI, TeapUH). [ TUKOTPOTEHIBI.
3. Jinmuabl. Heombuisiemble nunuabl. Jlumuael, ompezeneHue, kiaccuuKaius.

Crepeoxumusi M HoMeHKIatypa. OcoOEHHOCTH CTPYKTYphl JIMOHAOB KaK KOMIIOHEHTOB
6uonornyeckux MemOpa. @yHkuuu aunuaoB. HeoMbuisiemMble TUNUIBI: CTEPUHBI, H30IPEHOUIbI,
KUPHBIE KHCIOTHI, NMPOCTaHOUAbl. [ uapodoOHbie M TUAPOPHUIBHBIE KOMIIOHEHTHI JIMIUIOB.
HeiirpanbHble JIMIUABI: OCHOBHBIE KJIACCHI.

Crepunsl. Owmbursiemble Junuabl. Ctepuabl, cTpoeHHe, cBoiicTBa. Dochonumumbl.
Knaccudukanus u HOMeHknarypa. Bocku, cTpoeHue, CBOWCTBA. ALMIMIMLEPU[BI, CTPOCHUE,
ceoiictBa.  ['munepodochomunuasl  (pochatumanas  kucmora,  pocharuamIdITAHOIAMUH,
dochatuaunxonut, pocharuanicepun).

4. AMHMHOKHUCIOTBL.  Omimyne  OCNKOBBIX ~ aMHHOKHCIOT ~ OT  HEOENIKOBBIX.
Homenknatypa u kiaccupuKanus aMUHOKHCIOT. XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT: MO
KapOOKCHJIbHOW rpymre, 1o amuHorpymme. CTepeoXuMusi aMHHOKHUCIOT. Panemmusanms
aMMHOKUCIOT.  DU3MKO-XUMHUYECKHE  CBOMCTBAa  aMUHOKHCIOT. DYHKUUMU  HEOEIKOBBIX
AMHHOKHUCIOT. OYHKIIMOHAIBHBIE TPYNIbl. DYHKINH OSTKOBBIX AMUHOKHCIIOT.

5. bBeaxn. IlepBuunas crtpykrypa OenkoB. BumoBas cneuucpuunocts. Kondopmarus
NEeNTUIHBIX Lenei B Oenkax (BTOpUYHAS, TPETHYHAS CTPYKTYPHI). 3aBUCUMOCTh OMOJIOTHYECKHX
CBOWCTB OT BTOPUYHOW M TPETUYHOH CTpYKTyp. UeTBepTuUHas CTPYKTypa OeIKOB. 3aBUCHUMOCTb
OMOJIOTUYECKH aKTHBHBIX OEJIKOB OT YETBEPTHYHOW CTPYKTYpPbI, KOONEPATHBHBIC W3MEHEHHS
KOH(OpMAaLUU POTOMEPOB.

@yHkuuu 0enkoB B opranu3mMe. CTpyKTypHble 0enku. TpaHCIIOPTHBIE U pe3epBHBIE OEJIKH.
benku ¢ 3amuTHBIME QyHKIMAMHU. AMHUHOKHUCIIOTHBIM cocTaB 6enkoB. buonornyeckue ¢GyHkuuu
0enkoB. PU3NKO-XMMHUYECKHUE CBOICTBA OENKOB: aM(POTEpPHOCTb, pacTBOPUMOCTb. OcaxkaeHue
0enkoB (BbICAJIMBAHUE U JICHATYPALINS).

6. Crepeoxumusi  mentugaoB. Crpoenue  mnentunoB. Kimaccupukamus u
HoMeHKkinatypa. Crepeoxumus mnenTuaHOW cBsi3u. OmnpeneneHne MNEpPBUYHOM CTPYKTYpPBI
nentuaoB. OnpeneneHue aMUHOKUCIIOTHOrO cocTaBa. Mertonsl onpezneneHus N- n C-KOHIEBBIX
aMUHOKHUCIIOT. OnpeneneHne aMHUHOKHCIOTHOM IocienoBaTenbHOCTH. Kiaccuueckuil cUHTE3
nentuoB. TBepaodasHelil CHHTE3 NENTUIOB.

7. Buramuubl. 3HaueHue s opranu3ma. Kriaccudukaiusi, OTIUYUS KUPO- H
BOJIOPACTBOPUMBIX BHUTaMHHOB. OOIIMEe NPUYMHBI M NPU3HAKM a- M TUIIOBHUTAMHHO30B.
['unepBuTamMuHO3bl. OYHKIMOHANbHAS KiIaccu(UKaIMs BOJIOPACTBOPUMBIX BUTAaMHUHOB. [lyTn nx
IpeBpaleHus B KOPEpPMEHTHI.

BopopactBopumble BUTaMuHBI THaMHH: THILEBble HUCTOYHHKHU, KopepMmeHTHas (opma,
ydacThe B oOMeHe BellecTB, 6epu-0epu. ACKOpOMHOBAsE KUCIIOTA: CTPYKTypa, CBOMCTBA, MUIIEBbIE
UCTOYHUKH, OUMOXMMHUYECKHE (DYHKIMM, HCIOIb30BaHUE B MeAUIMHE, IUHTa. PubodnaBun:
NUILIEBbIe HCTOYHHUKH, (p1aBUHOBBIE KOYEPMEHTHI H (PEePMEHTHI, UX OCHOBHBIE (DYHKIIUU B 0OMeHe
BEIIECTB, NPU3HAKU aBUTaMHUHO3a. HuanuH: cTpykTypa, NUIIEeBble HCTOUHUKH, HUKOTUHAMUTHBIE
KOpEepMEeHTBl M MX OCHOBHbIE (YHKIMM B OOMeHe BellecTB, neiarpa. Butamun B6 u
MAHTOTEHOBAasl KHCJIOTa: MHILEBble HCTOYHHUKH, KO(pepMeHTHble (OpMbI, ydacTHe B OOMEHe
BemecTB. DonueBast kucinora: KopepmMeHTHas Gpopma, buosornyeckue GyHKIUA U MEIUIIMHCKOE
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3HAUEHUE, aHTArOHUCTHI (OTUEBOW KHUCIOTHL. Biy ¥ OMOTHMH: OHMONIOTMYECKOE W MEIUIIMHCKOE
3HaYEHHE.

KupopactBoprumMbie BuTaMuHbl. KapoTHH H BUTaMHH A: MUIIEBbIE UCTOYHUKHU, aKTHBHbBIC
dopMbl BUTaMuHa A, O6uojoruueckue (GyHKIUU, MPOsSBIEeHUs aBUTamMuHO3a. Butamunsl E u K:
Ounonoruveckre pyHKINUU, TPU3HAKN aBUTAMHHO30B, METUIIMHCKOE 3HAYCHHUE.

8. HykuyienHoBble KUCHOThI. Hykneo3uovi. CTpoeHrne HYKICO3UI0B. THI TIIMKO3UAHON
cBs3u. HoMmeHknaTypa HYKIEO3UAOB. XHUMHUYECKas MOAU(HUKAIUS MO TeTEPOIUKINICCKOMY
OCHOBAHHUIO, TI0 YIJICBOJHOMY (pparMeHTy. Y CTOMYMBOCTh N-TJIMKO3UIHBIX CBs3el. HykimeoTuapl.
CrtpoeHnue, HOMEHKIATypa. Breiaenenue W uaeHTHPUKANUS HYKICOTUAOB. OmnpenencHue THUMA
HYKJIEOTHIA.

CaotictBa HyKIeoTHI0B. KoH(opmarwsi KOMIIOHEHTOB HYKJIEMHOBBIX KHUCJIOT. CHHTE3
HYKJICO3UJIOB NPSMbIM B3aumojeicTBueM. CHHTE3 HYKJICO3HIO0B W3 amuHocaxapoB. CuHTE3
HyKJIeoTH10B. HykienHoBbie kucnotsl. [lepBudnas, BropuuHasi, TpeTUUHas CTPYKTYpbl. OTiinuue
JAHK ot PHK. ®u3uko-xuMr4ecKue CBOMCTBA HYKJIEMHOBBIX KUCIIOT.

9. ®epmenTbl. OnpeneneHue, cBoiicTBa GpepMeHTOB. Kitaccudukamus 1 HOMEHKIATypa.
Crpykrypa depmentoB. KodakTopsl ¢epmMeHTOB. AKTHUBHBIE LEHTPHl (epMEeHTOB. [IpUHIUIIBI
(dhepMEeHTAaTUBHON KMHETHKHU.

5. O0pa3oBarejibHbIE TEXHOJOTHH

Bun yuebHoit paboThl OO6pazoBaTenbHbIE TEXHOJIOTUN
DNEKTPOHHBIC MaTEPUAJIbl, HMCIIOIH30BAHUEC MYJIBTHMEIUNHBIX
Jlexkumun CpPE/ICTB, pa3IaTOYHbII MaTeprall
PabGora manmpiMu TpyIIiamMu, TECTUPOBAHWE, WHIWNBUIYAIbHBIC
[TpakTryeckue 3aHATUS JIOKJIQJIbI
CamocrositenpHas padbora 3ammTa W TOpe3eHTalus Pe3yJbTaTOB  CaMOCTOATEIHLHOTO
WCCIICIOBAHMSI HA 3aHATHIX

6. ®OH/ OLIEHOYHBIX CPEACTB IMCUMILINHBI (MOTYJIs1)
6.1 IlacniopT poH1a OLIEHOYHBIX CPEICTB MO JUCHUILIHHE

Neri/m | KonTponupyemsie pa3aeis Kon O1ieHOYHOE CPEACTBO
(TeMbl) TUCITUTUIMHBI KOHTPOJIHUPYEMOit
KOMIICTCHIIUHN HanmenoBanue KOJI-BO
1 XuMHYeCKue komnoHeHTHl | YK-1; IIK-1; IIK-6 | Tect 25
KHUBOTO Pedepar 3
Bompocsr 3auera | 7
2 Vraeponsl. Crtpoenue, | YK-1; I[IK-1; TIK-6 | Tect 14
XUMUYECKUE CBOMCTBA, Pedepar 5
OMOJIOTMYECKOE 3HAUCHHE. Bomnpocs 3auera | 7
3 JIunuaer. Crpoenue, | YK-1; [IK-1; TIK-6 | Tect 22
XUMHYECKHE CBOICTBA, Pedepar 4
OMOJIOTUYECKOE 3HAUCHHE. Bomnpocs 3auera | 7
4 Amvunokucnotel.  Ctpoenwme, | YK-1; I1K-1; [TIK-6 | Tecr 23
XUMHUYECKHE CBOICTBA, Pedepar 6
OHMOJIOTUYeCKOe 3HAUCHHE. Bompocsr 3adera | 6
5 benku. Crtpoenue, | YK-1; [IK-1; TIK-6 | Tect 23
XUMUYECKUE CBOMCTBA, pedepar 7
OHMOJIOTHYeCcKOe 3HAYCHHE. Bompocsr 3auera | 7
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6 Crepeoxumust nentuaoB. | YK-1; IIK-1; ITIK-6 | Tect 21
Crpoenue, XUMHUUYECKHE Pedepar 5)
CBOMCTBA, OMOJIOTHYECKOe Bompocsr 3auera | 7
3HAYCHUE.

BuramuHLI. Crpoenue, | YK-1; I1K-1; I[IK-6 | Tecr 29
XUMHUYECKHE CBOWCTBA, Pedepar 5
OMOJIOTHYECKOE 3HAUCHHE. Bomnpocsr 3auera | 7

8 HyxneunoBbie  kucnotel u | YK-1; I1K-1; ITIK-6 | Tecr 20
HYKJICOTPOTEUABI HYKJICO3HIbI pedepar 5
Hykneotuap. Bomnpocs! 3auera | 6
Metoapl U3y4eHHUS! CTPYKTYPBI
MOJICKYJI

9 DepMEeHTHI. Crpoenue, | YK-1; I1K-1; I[IK-6 | Tecr 23
XUMHUYECKHE CBOWCTBA, Pedepar 7
OMOJIOTHMYECKOE 3HAUYCHHE. Bomnpocsr 3auera | 6

6.2. IlepeyeHb BONPOCOB /151 3a4eTa

1. OcHOBHBIE 3aKOHBI  €CTECTBEHHOHAyYHBIX  JUCHMILIUH B  MpodeccCHOoHaIbHOM
JESTSIIbHOCTH, MOHSATHS, 3aKOHOMEPHOCTH W B3aMMOCBSI3b (YHIAMEHTAIBHBIX  HAyK —
xumud U ononorun. YK-1; ITK-1; TTK-6.

2. CoBpeMeHHas duznyeckas KapTUHA MHpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOCHHH BELIeCTBa I MOHMMAHHUSA OKPYXKAIOIIEro MUpPa U SBICHUN
npuponbl. YK-1; TTK-1; ITK-6.

3. VYrueBonpsl, KiaccuuKamms, XUAMUIECKOE CTPOCHUE B OMOJIOTHYECKas poJib. XUMUYCCKHE
peakuuu, CBOMCTBEHHBIE YTIIeBoIaM, Ha mpumepe riroko3sl YK-1; TTK-1; ITK-6.

4. HykinenHOBBIE KHCIOTHI, JBA OCHOBHBIX THa HykJIenHOBBIX kKucioT JJHK u PHK, Buabt
PHK, 6uonornueckas ponp HykinenHoBbIX kuciotr YK-1; ITK-1; ITK-6.

5. CTpoeHue HYKJIEHMHOBBIX KHCJIOT, a30THCTBbIE OCHOBAaHHUS, HYKICO3HWJbI, HYKJICOTHUIBI,
nonmuaykieoTuas YK-1; ITK-1; TTK-6.

6. MoHocaxapuasl, OTHEIbHBIE MPEICTABUTENN, HAXOXKJIEHUE B MpHUpoj]e, OHOIorHYecKas
pons YK-1; TTK-1; TTK-6.

7. XUMHMYECKHE PEaKIUU a30THCTHIX OCHOBAHMI HYKJIEHMHOBBIX KHCIOT, JIeXKAallie B OCHOBE
mytarene3a YK-1; ITK-1; TTK-6.

8. [ucaxapuapl: MabTO3a, caxaposa, rajakro3a, ouonorunueckas poib YK-1; I[TK-1; TTK-6.

9. HHK, ypoBHu ctpykrypHoii opranm3ammu JIHK, Momens BTOPHUYHOW CTPYKTYpHI,
npemioxkeHHas Yorconom u Kpukom, mnpaBuna Yapradda, KoMIieMeHTapHOCTh
ocHoBanuii, AT- u I'll-tuner JIHK. YK-1; IIK-1; TIK-6

10. [Monucaxapuasl: Kpaxmal, TJIUKOTEH, IeJIII0I03a, XUTHH, araposa, JeKCTpaH, CTpPOeHHE,
ounonoruueckas pons YK-1; I[TK-1; TTK-6.

11. Konbuesas JITHK npokapuor. Xpomatun sykapuoT, cBsa3b JIHK ¢ rucronamm, ypoBHH
kommaktuzanuu JJHK, crpoenne nykineocomsl. YK-1; ITK-1; TTK-6

12. Onpenenenne u 6uonoruveckue Gpynkuun aumuaoB. Knaccudukanms munuaos YK-1; TTK-
1; TTIK-6.

13. .Bunst PHK, ctpoenue u ¢pynkumuu TPHK, MPHK u pPHK YK-1; TIK-1; TIK-6.

14. Xupuble KucI0ThI, 001IMEe CBONCTBA )KUPHBIX KUCIOT U OTAeNbHbIe npeacTaBurenu YK-1;
ITK-1; ITK-6.

15. Jlenatypauus U peHaTypauusi HyKJIEHHOBBIX KUCJIOT, TUIEP- M TUIIOXPOMHBIN 3QexT,
temneparypa miasienus, JHK-PHK-rubpuanzanus YK-1; I1K-1; TTK-6.

16. . Tpuanuiaraunepuasl ¥ BOCKa, OOIINI TUTaH CTpOoeHHs U Onosormyeckas posb YK-1; TTK-

1; IIK-6.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

@epMeHTBI KaK OHOJOTMYECKHE KaTalu3aTopbl, WX OTIMYME OT KaTalu3aTopoB
HeOenkoBoit mpupoasl. [Ipocteie u cnoxxuasie pepmentol. YK-1; T1K-1; TTK-6
.Dochormuueponunuabl, bochochunaroTHIUIH, [JIMKOTJIMLEPOIUIIH b u
TTMKOC(HUHTOJIUITHAIBI, OOIIHH IUIaH CTpoeHus B Ononorudeckas poiab YK-1; I[TK-1; TTK-6.
Mexanusm AeicTBust (HepMEHTOB, CHIDKEHUE SHEPTUH aKTUBAIMK, 00pa3oBaHUe (epMEHT-
CyOCTpaTHOTO KOMILIEKCa, Teopus JAeopmanuu CBs3eH, KUCIOTHO-OCHOBHOW H
koBajeHTHbIN KaTanu3 YK-1; ITK-1; I1K-6.

KupopactBopumble HU3KOMOJIEKYJISIPHBIE OMOPETYIATOPbI: BUTAMUHBI, CTEPOUIbI, OOIIHIA
TU1aH cTpoeHus u ouonorndyeckue pynkuuu. YK-1; IIK-1; TTK-6

N3odopmer  pepmentoB. [lomudpepmentneie cucrempl. Homenknatypa ¢GepMEHTOB.
Mexnaynapoanas knaccugpukanus pepmenron. YK-1; ITK-1; I[1K-6

AMUHOKHUCIIOTBI, ONpEeeNIeHNe, 0-aMUHOKHUCIIOThI, ONTHYECKasi U30MEpUs aMUHOKHUCIOT,
¢dusuko-xumuueckue croiictea YK-1; I1K-1; ITK-6.

Perymnsmus akTuBHOCTH (PEpMEHTOB Ha KJIETOYHOM YpPOBHE: OrpaHUYEHHBIUIIPOTEOIHU3,
arperamusi MOJIEKYJ, XUMHU4YecKas MOAU(UKaLus, aJulocTepruueckoe nuruonponanue YK-
1; IIK-1; TIK-6.

IlpoTenHOTreHHBIE AMHWHOKHCIOTHI, XHMHYECKHE (OPMYIIbI, KHCIOTHO-OCHOBHBIE W
MOJISIPHBIE CBOMCTBA aMUHOKUCIOTHBIX pagukaioB YK-1; I1K-1; ITK-6.

WNurnbuposanne ¢epmentoB. Tunbsl HHrHOMpoBaHHSA: OOpaTHMOE W HEOOpaTUMOE,
KOHKYPEHTHOE U HEKOHKYPEHTHOE. AKTUBATOpbI U MHTUOUTOpH pepmentoB YK-1; T1K-1;
[1K-6.

.AMUHOKUCIOTBl KaK TMPEALICCTBEHHUKHA OWOJIOTMYECKH AaKTUBHBIX BEHIECTB —
MH(POPMALMOHHBIX MOJEKYII, alIKaJOUI0B, HEKOTOpBIX anTnOnotnkoB YK-1; I1K-1; T1K-6.
Oxkcunopenykrassl: HAJI-3aBucumsie aeruaporenassl YK-1; ITK-1; ITK-6.

.Onpenenenre u Ouosornyeckue QyHKIUHU OEJNKOB. YPOBHU CTPYKTYPHOH OpraHHU3aluu
oenxoB YK-1; IIK-1; ITK-6.

Oxkcunopenykrassl: hnaBuH3aBucuMbieaeruaporenassl YK-1; ITK-1; TTK-6.

TlepBuuHas cTpykTypa Oenka, XapaKTepUCTHKAa MENTHAHON CBSI3H, HEKOTOpHIE
npecTaBuTeNn HI3KOMOoeKysipHbiX entuaos YK-1; ITK-1; ITK-6.

OxkcunopeaykTaspl: XUHOHBI, CUCTEMa IUTOXPOMOB, okcuaassl YK-1; TTK-1; ITK-6.
Bropuunas ctpykTypa 0eika, CBSI3U €€ CTa0MIN3UPYIOIINE, O-CITUPATh U -CKIIQT4aTOCTh.
Tpancdepassbl: dochorpanchepassl, alnuaTpaHcQepasbl " KODH3UM-A,
rimkosunrpanchepassl YK-1; TTIK-1; TTK-6.

Tpernunas cTpykTypa Oeiika, CBsI3M ee crabuiusupyromue, (GuOpuUIsApHbBIE U
rinoOynsipabie 6enkn YK-1; T1K-1; TTK-6.

Tpancdepaszpl: amuHoTpaHchepassl, ucnonb3yroue nupunokcanbpochar YK-1; T1K-1;
[1K-6.

YerBepTtuuHass  cTpykTypa  Oenka.  [IpuHuMnbel  QyHKUMOHUpOBaHHS  OEJKOB,
KOMIUIEMEHTapHOCTh Oenka u ymranaa YK-1; TTK-1; ITK-6.

Tpancdepazpl:  Cl-tpancdepassl, copepkalye B KadecTBe KO(PEPMEHTOB aKTHUBHbBIE
dbopmel onreBoii kucioTel i nnanokobamamuaa YK-1; TTK-1; ITK-6.
.DU3UKO-XMMHUYECKHE M OMOJIOTHYECKHE CBOMCTBa OenkoB. JleHaTypalusi U areHThl ee
BbI3bIBatomue. [Torstre o Oenkax maneponax YK-1; ITK-1; ITK-6.

T'uaponaser: actepassl, pocdaraszsl, raukosunaszsl YK-1; I1K-1; ITK-6.

.Crnoxusie 0enku, KiaccupuKaius CI0XKHBIX O0enkoB. [IoHATHE O TOMOJIOTMYHBIX Oelkax
VK-1; IIK-1; TTK-6.

['mapornasbl: menTHIa3bl U aMHuaa3bl XPOMOIPOTEUABl M METALIONPOTEH B, OTACIbHBIE
npenacTaBuTenu, ouonoruueckas pois. YK-1; ITIK-1; TTK-6.

Jlnaspl: nexapOoKCcuIa3bl, HCTIOIB3YIONINE B KadecTBe KodepMeHTa TnaMuHnupodocdar,
anpgonasa YK-1; I1IK-1; ITK-6

.Dochomporenapl U TUNONPOTEUIbI, TpUcoenuHeHue GochopHON KUCIOTH U OEIKOBOM
monekyne. YK-1; ITK-1; I[T1K-6
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43.

mouekyne YK-1; ITK-1; ITK-6.

44,
45.

Jluaser: ruapatasbl, nezamuHasbl, cuatasbl. YK-1; T1K-1; [TK-6
['mukonpoTenHbl, HEOOXOAUMOCTh TJIMKO3WIMPOBAHUS BHEKJIETOYHBIX OenkoB. IloHsTHE

®docdonporenibl U JUMONPOTEUIbI, TpUCOeAUHEHHE (OCHOPHONU KHUCIOTHI U OEITKOBOM

00 aHTHUTENaX, UMMYHOTJIOOYJIMHEI 1 00mui mian ux ctpoenus YK-1; I[TK-1; TTK-6.

46.
47.

M3omepassl: mepenoc Bojgopoaa, hocharHbix u anmibHbIX rpynn YK-1; TIK-1; TTIK-6.
IlpoTeornukansl, pojib KPEMHHS B CTPYKTYpPE MPOTEOTNIMKAHOB, TIOHITHE O CTPYKTYPHBIX

OenKax, OTAC/IbHBIC TTPEJACTABUTENN: THATypOHOBas kucioTa, mypeun YK-1; ITK-1; ITK-6.

48.

49. .ITpocthie

OenKu:

TUCTOHBI, IIPOTAMHHBI, IIPOJIAMHHBI,

ro0ynuHbL, ckiieponporensl, Tokcuabl YK-1; ITK-1; TTK-6.

50.

52.
53.
54,
55.
56.

Antusuramunsl YK-1; ITK-1; ITK-6.

51. .Ankanounsl. 3HaueHue u ouonorundeckas ponb YK-1; ITK-1; ITK-6.
.®naBoHouapl. 3HaueHue u omosornyeckas ponb YK-1; I1K-1; TTK-6.
Tepnensl. 3Hauenne u Ouonoruueckas pons YK-1; ITK-1; ITK-6.
AntnOnoTuku. buonornueckas posnb. YK-1; IIK-1; T1K-6.
Topmonsl. 3Hauenne u ouonoruueckas poias YK-1; IIK-1; TTK-6.
JKupopactBopumbie BuTaMuHbl. buonorudeckas ponb YK-1; ITK-1; TTK-6.

M3oMepassl: mepemenieHue IBOHHBIX CBsizei, ctepeon3omepasbl. YK-1; T1K-1; ITK-6.
TJIIOTCHHBI,

aTbOYMUHBI,

57. BogopactBopuMsbie BuTamMuHbl. bronorudeckas pons. YK-1; ITK-1; TTK-6.

58.

Xumus xxuBoro. buonornyecku akruBHble BemecTBa YK-1; I1K-1; ITK-6.

59. Makpo- 1 MUKpO3JIeMeHTHI. 3HaueHue 1 ouonormdeckas poisb YK-1; ITK-1; TTK-6.

60. Canonunsl. 3HaueHue u 6uonoruyeckas poib. [lonarue o nomenax. YK-1; I1K-1; I1K-6.
6.3. llIkaja o1eHOYHBIX CPEACTB
YpoBHU Kpurepuu onienuBanus OneHouHble
OCBOCHUS cpencTaa
KOMTICTCHITHH (ko11-BO OAIITOR)
[IponBuHYTHIHA 3HaeT TeOpeTHYECKUI KOHTPOIUPYEMbIii Matepuan; | TecToBble 3a1aHus
(75-100 GamoB) | ymeeT W3BJEKaTh ©  KCIOJB30BaTh OCHOBHYHIO | (36-40 GayioB)
3a4TEHO (BaXkHYI0) UHPOPMALINIO u3 3aJJaHHBIX
TEOPETHYECKHX, Hay4HBIX, cipasounbix, | Fedepar (8-10
SHIUKJIONEUIYECKUX HCTOYHHUKOB; Oasinos)
BJIAle€T  YMCHHEM  OLCHWBATE 0COOEHHOCTH Bompocs! 3a4eTa
NOBEPXHOCTHBIX SBICHHIl M JMCTICPCHOHHBIX CHCTEM | (39 50 o rnom)
Y YYUTHIBATh UX B IpoIleccax OMOTEXHOIOTHIA.
bazoBelii(50 -74 | 3HaeT TeopeTHUECKUI KOHTPOJIUPYEMbII MaTepual; TecroBbie 3ananus
Oanna) — yMeeT U3BJICKaTh H  HKCIOJIb30BaTh OCHOBHYHIO | (24-35)
3a4TEHO (BaXkHYI0) UHPOPMALINIO u3 3aJJaHHBIX
TEOPETHYECKHX, Hay4HBIX, cipasounbix, | edepar (5-9
SHIUKJIONEUIYECKUX HCTOYHHUKOB; Oasinos)
BJIAle€T  YMCHHEM  OLCHWBATE 0COOEHHOCTH Bompocs! 3aeTa
NOBEPXHOCTHBIX SBICHHIl M JWCTIGPCHOHHBIX CHCTEM | (51 30y
Y YYUTHIBATh UX B IIpoIeccax OMOTEXHOJIOTHA.
IToporosslii 3HaeT TeopeTUUECKU KOHTPOIMPYEMBII MaTepHuall; TecroBele 3ananus
(35-49 GamioB) — | ymeeT W3BJEKAaTh W  KCIOJB30BaTh OCHOBHYIO | (15-24 Gamna)
«3a4TEHO (BaXkHYI0) UHPOPMALINIO u3 3a/laHHbIX
TEOPETUUECKUX, HAy4YHBIX, cripaBounsix, | Pedepar (5 6aios)
SHIMKJIONIETUYECKUX UCTOYHUKOB;
Bomnpocsr 3auera
BJajeeT  yMEHHEM  OICHHBATh  OCOOCHHOCTH

MIOBEPXHOCTHBIX SIBJIEHUM U AUCIEPCHUOHHBIX CHUCTEM
Y YYUTBIBATh UX B Npolieccax OMOTEXHOJIOTUH.

(15-20)
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Huzkuit He 3Haer  TeopeTHMYECKHW  KOHTPOJMpPYeMblid | TecToBbIe 3adaHus

(1OTIOPOTOBBIA) Marepua, (menee 15 6anoB)
(KOMIIETEHIIUS. HE | HE YMEEeT H3BJIEKaTh W HCIOJB30BaTh OCHOBHYIO

copmupoBana) | (BaxkHyIO) UHPOPMAIHIO u3 3ajaHHbIx | BOTPOCHI 3a4eTa
(MeHee 35 | TeopeTUUECKHUX, Hay4HBIX, cripaBounbix, | (MeHee 15 6aiios)
0aioB) — SHIMKJIONIETUYECKUX NUCTOYHHKOB;

HE 3a4YTEHO He BJIaJieeT YMEHHEM OLEHUBATH OCOOEHHOCTH

MMOBCPXHOCTHBIX SIBIICHHN U AUCTICPCUOHHBIX CUCTEM
1 YUUTBIBATH UX B IIpoHeECccax OMOTEXHOJIOTHIA.

Bce KOMIUIEKTBI OIIGHOYHBIX CPEICTB (KOHTPOJBHO-U3MEPUTEIBHBIX MaTEPHAIOB),
HEOOXOAUMBIX JJIA OICHKM 3HAHWM, YMEHUW, HABBIKOB W (WJIM) OIbITA JACSITEIbHOCTH,
XapaKkTepU3ylolue 3Tanbl (POPMUPOBAHUS KOMIETEHIIMA B IMPOIECCE OCBOSHUS IUCIUILUTHMHBI
(Momysst) moapOoOHO MpeACTaBIeHBI B JOKyMeHTe «DOH/T OIICHOYHBIX CPEICTB JUCITUTLINHBD.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE oOOecreyeHre JUCHUIINHbBI

7.1. OcHOBHas yueOHasi JIUTEepaTypa:
1. Kosanenxko, JI. &. buoxumuueckue OCHOBBI XMMHUU OMOJIOTUYECKH AKTHUBHBIX BEIIECTB:
yuebHoe mocobue / JI. &. KoBanenko. — 5-e¢ m3a. — Mocksa: Jlabopatopus 3Hanuii, 2020. —
232 ¢c. — ISBN 978-5-00101-860-5. — TekcT: a5ekTpoHHbIH // JIaHb: 351eKTpOHHO-OMOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/151537
[Manduro B.®. YMK]/] «Xumusi OUOIOTHUECKH aKTHBHBIX BEIIECTB» AJIA O0OYYarOIIMUXCS MO Ha
npasienuto nmoarotosku 19.03.01 buorexunonorus. - Muuypunck, 2023,

7.2. lonosiHUTe/IbHAST yueOHAas IuTepaTypa:

1. Xumus OMONOTMYECKH AKTUBHBIX BEIIECTB M JKU3HEHHBIX IMPOIECCOB [DIIEKTPOHHBIN
pecypc] : yuebnoe nmocobue / E.B. Antuna [u ap.]. — Dnekrpon. nan. — Wsanoso : UTXTY,
2015. — 303 c. — Pexum goctyma: https://e.lanbook.com/book/69968. — 3aru. ¢ s3xpaHna.

2. Kenuna, H.}O. Opranuueckast XuMus 1 XUMUsi OMOJIOTHYECKH aKTUBHBIX BemlecTs. Y. 1.
Opranuyeckass xumus [OneKTpoHHBIM pecypce] : yuebHoe mnocodue / H.}O. Kenmna, H.B.
bespyuko. — OnektpoH. naH. — Ilensa : Ilew3I'TY, 2012. — 102 c. — Pexum pgocryna:
https://e.lanbook.com/book/62677. — 3aru. ¢ skpaHa.

7.3. MeToauyeckue yKa3aHHsl 10 OCBOCHHUIO JUCIIUIINHBI

1. Manguror B.®. YMK]J] «XuMus GHOJOTHYIECKH aKTHBHBIX BENIECTBY [T 00y4aIOIUXCs 110
Ha npasyieHuto noarotoBku 19.03.01 buorexnonorus. - Muuypusck, 2023.

2. Tandurno B.®. Merognueckune ykazaHUs JJIsi CAMOCTOSTEIBHONH PaOOTBI W BBITOJHEHHS
KOHTPOJIbHOM paboThl MO JIUCHMIUIMHE XUMHUS OWOJOTMYECKHM AaKTUBHBIX BELIECTB» IS
oOyJaromuxcs 1mo HarpasieHuto moaroroBku 19.03.01 buorexHonorus. - Muaypuack, 2023.

7.4. UupopmaumoHHbie 1 HU(POBbIE TEXHOJIOTMHU (MIPOrpaMMHOe o0ecriedeHne,
COBpeMeHHbIE NMpodeccuoHaAIbHbIE 0a3bl JAHHBIX 1 HH(OPMALIMOHHbIE
CIIPABOYHBIE CHCTEMbI)

VYyeOHast aucuumuinHa (MOAYJb) TpPEAyCMaTpUBAeT OCBOCHHME WH(DPOPMALMOHHBIX U
u(poBIX TexHOJIOrui. Peannzamus nudpoBbIX TEXHOIOTHH B 00pa30BaTeIbHOM IPOCTPAHCTBE
SBJSICTCSl OJIHOM W3 BAXKHEWIIMX IeJedl oO0pa3oBaHWs, [aromield BO3MOXKHOCTh pPa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOyJarolMXcsl Kak OyAyLIMX BbICOKOKBaIU(UIIMPOBAHHBIX
CHELUATNCTOB.
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[MudpoBsie TEXHOJIOTMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO perieHUs
3a1a4  MPOQECCHOHATBHOTO, COIHAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIHOIb30BAaHHEM
Pa3IMYHBIX BUAOB KOMMYHHMKAIIMOHHBIX TexHOJOrwid. (OcBoeHHE IUPPOBBIX TEXHOJOTHI B
paMKax JIaHHOM JUCHUIUIMHBI (MOIYJs) OPHEHTHPOBAHO HA CIIOCOOHOCTH O€30mMacHO |
Ha/JIeKaIuM 00pa3oM MosrydaTh AOCTYI, YIPABIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OIICHUBAThH
U COo3JaBaTh HHGPOPMAIMIO C MOMOLIbI0 IM(POBBIX YCTPOWCTB M CETEBBIX TEXHOJIOTHH.
®opmupoBanue NHU(PPOBOIl KOMIIETEHTHOCTH TPEAINONaraeT paboTy C JaHHBIMHU, BIIAJCHUE
MHCTPYMEHTAMH JUI1 KOMMYHHUKAIIHH.

7.4.1. DIeKTPOHHO-OUOJIMOTEYHASI CHCTEMBbI U 0a3bl JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020 Ne Db
CV 437/20/25 (CeteBas 2yIeKTpOHHAs OMOIHOTEKA)
2. DieKTpOHHO-OMOIHOTeHas cucTeMa u3narenabcTa «Jlanby (https://e.lanbook.ru/) (morosop Ha
OKa3aHHEe YCIyT MO MPEIOCTABICHUIO JOCTYIA K MeKTpoHHbIM m3nanusiM OO0 «3maTenbcTBO
Jlanb» o1 03.04.2023 Ne 1)
3. DnekTpoHHO-OMOIMOTeUHas cucTeMa u3nareibcrBa «Jlanpy (https://e.lanbook.ru/) (moroBop Ha
OKa3aHWe yCIIyT 1O MPEIOCTaBICHUIO J0CTyNa K 3eKTpoHHbIM m3aaHusM OO0 «M3paTenbcTBoO
Jlanb» o1 06.04.2023 Ne 2)
4. baza nmaHHBIX 57eKTpoHHBIX HH(popmannoHHBIX pecypcoB @I'BHY IMHCXbB (morosop mo
00eCIeYeHnIo JI0CTyna K 3JeKTpoHHBIM uH(popManuonasiM pecypcam ®I'BHY ITHCXB uepes
tepmuHan ypanensnoro aoctyna (TY ®I'BHY LHTHCXB) ot 07.04.2023 Ne 6/H)
5. DnektponHo-oubaroTeuHas cuctema «AgriLiby ®I'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(IOTIOTHUTENBHOE CcOTJIallieHne Ha mnpefgocraBieHue npocryna ot 13.04.2023 Ne 6/H
Jluuensunonnomy noroopy ot 04.07.2013 Ne 27)
6. DnekrpoHHas OuOnmoreuHas cuctema «HanmonanpHbIil 1HMPOBOI pecypc «PyKOHT»:
Komnekmuu «ba3osbiit maccus» n «Kosoc-c. Cenbckoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT MO0 MpeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6n22)
7. 000 «InextporHOe M3naTenbeTBO FOPAWITY (https://urait.ru/) (10roBop Ha OKa3aHHe yCIYT
0 MIPEOCTABIEHUIO I0CTyNa K oOpa3oBarenbHoil miaargopme OO0 «I1eKTPOHHOE U31ATENBCTBO
IOPAT» ot 06.04.2023 Ne 6)
8. DnexTpoHHO-OmMOMMoTewyHas cuctema «Bepnaackuit» (https://vernadsky-lib.ru) (morosop Ha
0e3B03Me3/1HOE UCII0Nb30BaHue MpousBeaeHuit ot 26.03.2020 Ne 14/20/25)
9. baza nanubix HOb «HanumonanbHas snekTponHas oubmuorekay (https://rusneb.ru/) (morosop o
noakmtoueHun k HOBb u mpemocraBnenmu gocryna k oOwsekram HOB ot 01.08.2018 Ne
101/H3b/4712)
10. Cornamenue o0 COTPYJHUYECTBE IO OKa3aHHUIO OMOIMOTEYHO-MH(DOPMALMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT TMOJB30BATENsIM YHHBEPCUTETAa W3 4YHCIAa WHBAIUAOB IO 3PEHHIO,
CITa0OBUISIINX, HHBATHIOB JIPYTHX KaTErOPUH ¢ OTPAaHWMYSHHBIM JIOCTYIIOM K MH(OPMAaLUH, JIUII,
UMEIOIINX TPYAHOCTH ¢ uyTeHHeM IiockornedatHoro Tekcta TOI'BYK «TamOoBckas oOmacTHas
yHUBepcalibHass Hay4Has OuOmumoreka wuM. A.C. Ilymkunay» (https://www.tambovlib.ru)
(cormamenue o corpyaauyectse ot 16.09.2021 Ne 6/n)

7.4.2. UnopManMoHHBIE CIIPABOYHbIE CHCTEMbI
1. CnpaBounast npaBoBasi cucreMa KoncynbranTllmoc (JOroBop MOCTaBKH M CONPOBOXKICHHS
sk3emiuisipoB cucteM Koncynbrantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIM mepuoanyeckuil crnpaBouHuk «Cucrema 'TAPAHT» (moroBop Ha yciyru mo
CONpPOBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Tpo(eccuoHaIbHbIE 0a3bI JaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-TPABOBBIX aKTOB HMH(POPMAIIMOHHO-00Pa30BaTEIHHONU MPOTPAMMBI
«Pocmetony (moroBop ot 11.07.2022 Ne 530/2022)
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2. baza pansbix Hayunoil osnexktponHoit Oubnmmorekn eLIBRARY.RU -
WH(pOPMAITMOHHO-AaHAIMTUYECKUA TIOpTal B OOJACTH HAYKH,

obpazoBanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4.

OTKpBbITBIE

JIaHHbIE

https://rosstat.gov.ru/opendata

denepanbHON

CITY OBl

roCy1apCTBEHHOU

TE€XHOJIOTHH,

POCCHMCKHI
MEIULUHBl U

CTaTUCTHUKHU -

7.4.4. JIunieH3MOHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
obecreyeHne, B TOM YHCJIE 0T€4eCTBEHHOTO MPON3BOACTBA

Neo | HaumenoBanue | Pa3zpaboTunk HocTtynHocTh Ccbuika Ha PexBuzutsl
I10 (JIMIIEH3UOHHOE Ennueii MOJITBEPIKIAF0IIETO
(npaBoobiianat , CBOOOTHO peectp JOKyMEHTa (Tpu
elib) pacrpocTpaHsie | POCCHHCKUX HAJTNYHH)
MOE€) [IporpaMm AJist
3BM u BJ]
(npu HAIMYMK)
1 [ MicrosoftWind | MicrosoftCorpo | Jlunenszunonnoe - Jlunensus
ows, ration ot 04.06.2015 Ne
OfficeProfessio 65291651 cpoxk
nal JIeHCTBUS: OECCPOUHO
2 | AHTHBHpPYCHOE AO JIunensuonnoe | https://reestr.di | CyOnuueH3HOHHBIH
nporpammuoe | «Jlabopatopus gital.gov.ru/ree norosop ¢ OO0
obecrieuenue | Kacmepckoroy str/366574/?sp «Codrexc» ot
KasperskyEndp (Poccus) hrase_id=4151 06.07.2022 Ne 6/,
ointSecurity 65 CPOK JICHCTBHSL: C
Ui Ou3Heca 22.11.2022 no
22.11.2023
3 [MoitOducCran | OO0 «Hoseie | Jlunensuonnoe | https://reestr.di Konrpakt ¢ OO0
JTapTHBIN - R EISE gital.gov.ru/ree «PyOuKon»
OducHbIit TEXHOJIOTUI» str/301631/7sp ot 24.04.2019 Ne
MaKeT (Poccus) hrase_id=2698 | 036410000081900001
JUTs1 pabOTHI C 444 2
JIOKyMEHTaMu CPOK JeHCTBHUS:
U TIOYTOM OeccpouHo
(myoffice.ru)
4 | TIporpamMmHas AO JIunensuonnoe | https://reestr.di JInneH3snoHHbII
cucTteMa Uit | «AHTHILIaruaT gital.gov.ru/ree norosop ¢ AO
OoOHapyXeHH » (Poccus) str/303350/?sp «AHTHIUIArUaT» OT
TEKCTOBBIX hrase_id=2698 | 17.04.2023 Ne 6627,
3aMMCTBOBaHUM 186 CPOK JIEUCTBHUS: C
B YU€OHBIX U 17.04.2023 no
HAyYHBIX 16.04.2024
paboTtax
«AHTHIUIarUatT
BY3»
(https://docs.an
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tiplagiaus.ru)

5 | AcrobatReader | AdobeSystems CBoOOHO
- IPOCMOTP pacnpocTpasnsie
,I[OKYMCHTOB MOC
PDF, DjVU

6 FoxitReader | FoxitCorporatio CBoOOHO
- IPOCMOTP n pacnpocTpasnsie
,I[OKYMCHTOB MOC
PDF, DjVU

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHET»

. CDTOwiki: 6a3a 3nanuii o mudposoii Tpanchopmaruu https://cdto.wiki/

. www.rambler.ru,

. Www.yandex.ru,

. Www.google.ru,

. www.yahoo.ru;

. http://lwww.chem.msu.su/rus/elibrary/,

. http://www.chemnavigator.hotbox.ru/ ,
10. http://www.xumuk.ru/,

11. http://refleader.ru/jgernaujgatyrna.html;

OO NO O WNPEF

. Pexxum noctyma:.garant.ru - cnpaBouno-npaBoBas cucrema «I’APAHT»
. Pexxum nocryma: www.consultant.ru - cipaBouHo-1ipaBoBasi cuctema «Koncynprant Ilmocy

12. DnexTpoHHbIE BEepCUU psAla YI4eOHHUKOB, TOCOOMI U CIPAaBOYHHUKOB [0 XUMUU OHMOJIOTMYECKU
AKTHBHBIX BEIIECTB, Pa3MEHICHHBIE HA JKECTKOM JHUCKE (KOMIBIOTEPHBIM Kiacc Kadeapbl

OXTOC): y/synapse/public/stud.

7.4.6. LludpoBble HHCTPYMEHTHI, MIPUMEHsIEMbIe B 00pPa30BaTeIbHOM MpoLecce

LMS-mnardopma Moodle

Buptyanbsnas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Sugexc ®@opmer, MyQuiz
Cepaucsl BuaeocBs3u: SHaekc tenemoct, \Webinar.ru
CepBuc coBMecTHOH pabOTHI
http://www.trello.com

NN E

Haag TPOCKTaMH  JIA HEeOOIBIINX

rpynn  Trello

7.4.7. lludpoBble TEXHOJOTHN, IPUMEHsIEMbIe IPH U3YyYeHUU JUCIUTITIHHBI

Ne | TIucdhpoBsie TEXHOIOTHH Buibl yueOHoM paboThI, dopmupyembie naK
BBIITOJTHSIEMBIE C IPUMEHEHHEM KOMIIETEHIIUH
U(PPOBOI TEXHOJIOTHU
1. | O6naunsie TexHonoruu | Jlexknuu VK-1 N-2yk1
CamocrosTenbHas padora N-3yk4
2. | bombune qaHHbIe Jlexuu VK-1 N-2yx.1
CamocrosTenbHas pabora N-3yxa
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8. MaTepuaJibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHBI

YueOHas ayauTopust IS

MIPOBEICHUS 3aHATUN
JeKOUOHHOTO  Tma  (T.
MuuypHHCK, YL

MaTepHanuonanpHas J0M
Ne 101 - 2/32)

1. XXamro3u TOpU3OHTAIBHBIC Ha TPH
okHa (mHB. Ne 2101065486)

2. UntepaktuBHas mocka (WHB. No
2101040205)

3. CucremMHbIN KOMILIEKT:
nporeccop Intel Original LGA 1150,
BeHTHIsITOp Deepcool THETA 21,
MarepuHckas 1rata ASUS H81M-
K<S-1150 iH, nmamars DDR3 4 Gd,
xkectkuit  guck 500 Gb, xoprmyc
MAXcase H4403, Omok mnuTaHHs
Aerocool 350W (umB. Ne
21013400740)

4. Tlpoextop Viewsonic PJD6243

DLP 3200 lumens XGA 3000:1
HDMI 3D
5. Habopbl neMOHCTPalMOHHOTO

00opymoBaHUs U YIeOHO-HATIISIHBIX
nocoOuil.

1. Microsoft Windows 7 (IuIieH3us oT
31.12.2013 Ne 49413124, GeccpodHo).
2. Microsoft Office 2010 (iuuensus ot
04.06.2015 Ne 65291658, beccpodHo).

YyeOHas ayauTopus IS

1. bans BoasgHas JabopaTopHas

MIPOBECHUS 3aHATHH | (MHB. Ne1101044756).

CEMUHApPCKOIo tuna, | 2.doTosnekrpokonopumeTp (MHB. No

IPYIIOBBIX u | 1101044666)

WHAUBUTyaJIbHBIX 3. PH-metrp (uuB. Nel101044689)

KOHCynbTammid, Tekymero | 4.  llkap  BeITSHKHOW — (WHB.

KOHTPOJIA u | Ne1101061403)

IIPOMEKYTOUHON

aTTeCTaIluu (.

MuuypuHCK, YL

NurepHainmonanbHas,10M

Ne 101, 2/11)

Vuebnast aymurtopust s | 1. Jlocka kmaccHas (uHB.  Ne | 1. Microsoft Windows XP,7 (nunen3us

camocTosTenbHOi  paboTel | 2101063508) or  31.12.2013 Ne 49413124,

(r. MuuypUHCK, yi. | 2. XKamrosu (uaB. Ne 2101062717) | 6eccpodHo).

WurepHanuonanbHas gom | 3. XKamosu (uuB. Ne 2101062716) | 2. Microsoft Office 2003, 2010

Ne 101; 3/2396) 4. Kommerorep Celeron E3500, mat. | (umensust ot 04.06.2015 Ne 65291658,
wiata ASUS, onep.namsats 2048Mb, | 6eccpouHo).
MOHHTOP 19"AOC (uuB.Ne | 3. AutoCAD Design Suite Ultimate
2101045283, 2101045284, | (moroBop or 17.04.2015 Ne
2101045285) 110000940282);
5. Kommerorep Pentium-4 (uuB.Ne | 4. nanoCAD (Bepcust 5.1 noxanbHas,
2101042569) oOpa3oBaTenbHas JIMIEH3US, CEPUIHBIN

6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1Gb/DVDRW/MCR/DOS/WiFi/whi
te/Web/ kiaBuarypa, MpIb (MHB. No

21013400521, 21013400520)
7. Kommetorep Dual Core E 6500
(vHB.Ne 1101047186)

8. Kommnbrorep TOpHago Cope-2
(maB.Ne 1101045116, 1101045118,
1101045117)
9. Dxkpan Ha 1TaruBe (WHB.Ne
1101047182)

Homep  NC50B-270716 JINIEH3UA
JIeHCTBUTETIFHA beccpoyHo,
OecruiaTHas).

5. Ilporpammusiii kommuiekc «ACT-
Tect Plusy (JIUIICH3MOHHBINA JOTOBOP
oT 18.10.2016 Ne JI-21/16).
6. 'C Maplnfo Professional 15.0 mns
Windows s y4yeOHBIX 3aBeleHUMN
(JTUIIEH3UOHHBIH JIOTOBOP oT
18.12.2015 Ne123/2015-y)
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KommerorepHas TEXHHUKA
noakimoueHa Kk cetn «MHTepHeT» U
obecieyena goctynom B OUOC
YHHUBEPCHUTETA.

Pabouas nporpamma aucuumuinHel (Moayisi) cocrasieHa corinacHo @I'OC BO no nanpaieHHUio
19.03.01 — buorexnosorus (ypoBeHb OakajiaBpuara), YTBEPKICHHOTO MPHUKa30M MHHHCTEpCTBA
obpa3oBanus u Hayku PO Ne 736 ot 10.08.2021.

Astop: Kysnenosa P.B. gouent kadenpsl. OMOJIOTHH B XUMUH, K.X.H.,JTOIEHT ;

fr)Z

Penensent: Crenanmosa JI.B., npodeccop kadeapbl arpoXuMHUH ,[I0YBOBEICHHUS M arPOIKOJIOTHH,
n.0.H

L

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl Onooruu U XuMuu (potokosn Ne 8 ot
«4» ampena 2022 1.)

IIporpamma paccMOTpeHa Ha 3aceaHuu y4eOHO-METOANYECKONH KOMUCCUU
[TnonooBomHoro uHcruryra uM. 1.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 8 ot «18»
ampenst 2022 r.)

[Iporpamma yTBepKIeHa penieHueM Y 4e0HO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpevosanusmu ©I'OC BO

IIporpamma paccMoTpeHa Ha 3acefjaHuu Kadeapsl 61onoruu U Xxumun (mpotokos Ne 11 ot
«05» mronsa 2023 r.)

[Iporpamma paccMOTpeHa Ha 3acedaHuu Yy4eOHO-METOAWYECKOM KOMHCCHU HMHCTHTYTa
(dyHIaMEHTaIbHBIX M NPUKIATHBIX arpoduorexHonoruit uM. M.B. Muuypuna Mwudypunckoro
AV (mportokon Ne 11 ot 19 urons 2023 ).

[lporpamma yTBepkKIeHa Ha 3acelaHUM Y4eOHO-METOJMYECKOTO COBETa YHHUBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).
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