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1. IEJMA U 3AJAUYA JUCIUIIINHBL

OcHoBHAS IeJdb JUCITHILTMHEL «XHMUS BBICOKOMOTEKYJIPHBIX coeUHEHU» B IOATOTOBKE
GHOIKOJNOrOB TIO HAIIPABJIEHMIO IIOATOTOBKHA «broTors», npodrs «[eHEeTHKA KUBOTHBIX» COCTOUT B
TOM, YTOOBI CTYJEHTHI OCBOMJIH TEOPETHICCKHE, METONOJIOTHYECKHE H NPAKTHYISCKHE 3HAHUI,
hopMHEpyOIIEie COBPEMEHHYIO OCHOBY JUIA OCBOCHHA IPOQUIAPYIOMHEX YIEOHBIX TUCHMIUIMH K
BELINOJNHEHMS OCHOBHEIX NPOQECCHOHANBHBIX 3a1at: GUOJIOTHYECKOTO KOHTPOJIS OKOJNOTUIECKOro
KadecTBA OKpYXXalOIIeH Cpelpl, OXpaHb OKpYXalolled ~Cpefbl OT 3arpS3HCHHs,  OXPaHbl
Gropa3HOO0pasis M PAlOHAIBHOrO HCHONB30OBAHIA npuponHbIX pecypcoB M Ap. Llemsio kypca
«XuMHsL BHICOKOMOJIEKY/IIPHBIX COCIMHEHHH) TaKKe SBIACTCA 3HAKOMCTBO CTYJEHTOB C OCHOBAMH
HayKH O TojuMepax H ee BaKHEHITMMA [PAKTHYECKAMH IIPUTIOXKECHHAMY, 3HAHME KOTOPBIX
HeOOXOmUMO KaXKIOMy DKOJIOTY, HE3aBHCHMO OT €To mocneyome y3Koi  CrelHaln3auH.
O6BbekTHBHAT OCHOBAa (POPMHMPOBAHMS dyHIAMEHTATBHON ~HAyYHOH  JMCIIMILTHIEI «Xumus
BBICOKOMOJIEKYIIIPHBIX COSITMHEHUID) 3aKIIOYacTCs B TOM, €TO IOMMMEPHOE COCTOSHHE — ocobas
dopMa CyLIeCTBOBAHHS BEIIECTB, KOTOpasd B OCHOBHBIX (PM3MUECKHX M XMMHYECKHX MPOABICHUAX
KaueCTBEHHO OTIIHYAETCS OT HA3KOMOJICKYJIAPHBIX BCIICCTE. [TosTOMy IJIaBHOE BHHMaHHE B Kypce
yIENAETCS PACCMOTPEHHIO OCHOBHBIX CBOHCTB BHICOKOMOJIEKY/ISPHBIX COEJMHCHHH OTIMYHBIX OT
CBOMCTB HH3KOMOJEKYIApHBIX BemecTs. C OXHOH CTOPOHBL GoJIpIIEE Pa3MepHl U LEMHOE CTPOCHHE
MaKpOMOJIEKYJl OOYCIaBIHBAIOT MOSBICHUC psiia BAKHBIX CHEIM(UUESCKHX CBOMCTB, KOTOPBIC
OIIPEIENAIOT HPAKTHYECKYIO EHHOCT MONMMEPOB KaK MaTepHaIOB, @ TAKKe WX OHOJIOTHYECKOE
apagerne. C APYro# CTOPOHBI, XMMHUYECKHE MPEBPAINCHUT 1 CHHTC3 HOJAMEPOB OCYIIECTBILIIOTCA B
pesynbraTe pAna OOBIMHBIX XHMIICCKHX peakimii XOpOIIO M3BECTHBIX M3 OpraHU4ecKOl XHUMHUHM
HE3KOMOJEKYJpHBIX ~ coenmpeHnd. OnHako, ydacTue B 9THX PEaKkmHAX MaKpOMOJEKYI,
MaKpOpaJMKaloB, MAKPOHMOHOB BHOCHT KadCCTBEHHO HOBBIC ACIEKTHI B PAcCMOTPEHHE OOBIYHBIX
XEMHEUECKHX peakuuii. JIeKIHMOHHOMY KYpCYy «XuMHES. BBICOKOMOJIGKYISPHBIX ~ COE/IMHEHHH
COIIyTCTBYET BHUIOJIHEHHE CTYACHTAMH nabopaToOpHBIX paboT, KOTOPHIE OXBATHIBAIOT BCE OCHOBHEIE
pasJiensl Kypea: CHHTe3 IIONAMEPOB, XUMIIECKHC IIpEBPAIIEHUS, MEXaHUYECKHE CBOHCTBA, CTPYKTYpa
TIO/IAMEPOB, PACTBOPH! TONHMEPOB, IOJIMIICKTPOIATEL. Tlo KaxmoMy pasjiely CTYICHT BBINOTHACT
onry naboparopHyto pabory. Takum 0Gpa3oM, TEOPETHUECKHE 3HAHMS, IOy CHHBIC CTyJIEeHTaMH MpU
IPOCTyIIMBaHKH JIEKIHOHHOTO Kypca, 3aKpEIIAIOTC [PHOOPETCHHEM TMPAKTHIECKUX HABBIKOB
pabOThI ¢ BEICOKOMONEKYIIIPHBIMY COCTHHCHHAMIL.

K 3aauaM AUCHHAILTMHEIL « XMUMUS BEICOKOMOTIEKYIAPHBIX COeIMHEHMID OTHOCATCS:

1. Tloxa3aTh CBS3b IUCIAIUIMHEI «XWMHsS BBEICOKOMONCKYISIPHBIX COSIUHEHMIT» C JPYTHMHU
JMCIHAIUIAHAMH y4eOHOro TLIaHA HANpPABJICHHS TOArOTOBKH 06.03.01 «Buonorus», IpoPuis
«'eHeTHKA XXHBOTHBIX»

2. OCBOUTE TEOPETHUECKYIO 06a3y Kypca « XuMHUs BEICOKOMOJICKYIAPHEIX COCAMHCHUN

3. O6ecmeduTh BEHIIOIHEHHE CTYACHTAMM aGoOpaTOPHOro ITIPAKTHKyMa, HIUIOCTPUPYIOUIEra
OCOOEHHOCTH CTpOEHHs, (QUIMUECKHX M XAMHHCCKAX CBOUCTB BBICOKOMOJIEKYTIAPHBIX
coeUHEHNH.

4. B’ xXojxe TOArOTOBKH, OpPraHH3alliH, BBITOJIHEHUA 1aGopaTopHOro MpaKkTHKyMa M0 «XHMHAH
BEICOKOMOJIEKYJIPHBIX COCMHEHMI, BKIOYAs HCIOIR30OBAHNA COBpEMEHHBIX IpuOOpOB U
oGopyOBaHKs, IPUBHTH CTYJIEHTaM  HPaKTHIECKHS HABBIKM, 3HauMMBle QI Oyayue#
Ipo(eCCHOHATEHON NeTeIbHOCTH

5. IlpuBHTH CTyJEHTaM HaBBIKM IPaMOTHOTO M paIEoOHATBHOro O(QOpPMICHHA BBHUIOMHCHHBIX
SKCIICpHMEHTATBHBIX ~ paboT B nabopaTopHOM  MPaKTHKYMEC, 00paboTKe pe3yNbTaToOB
JKCIIEPHMEHTA, HAaBBIKA PAabOTHI C yueGHOi, MOHOT padHUeCKOH, CIIpaBOYHOM JIATEPATYPOH.



2. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMA 11O
JUCHUILUIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHAPYEMbBIMH
PE3YJLBTATAMHA OCBOEHWS OBPA3OBATEJILHOU IIPOT'PAMMBI

B pesynbrare OCBOSHHS UCHUIUIMHEI OOydYarOIMACS TOTOBHTCA K CIENYIOIMM THIIAM
JeSATeIFHOCTH, B COOTBETCTBHH ¢ obpaszoparenpusmM cranmaprom ®I'OC BO 06.03.01 buomnorus
npodmik ['eHeTHKa JKUBOTHBIX

Twumsl 3a1a9 podhecCHOHATIBHOM JIEATENbHOCTH:
e HayuHo-uccuenoBarebcKasd;
e OpraHu3anHoOHHO-YIIPABICHYECKAs.

B pesymsrare OCBOGHHS IUCHMIUIMHBI «XMMHA  BBICOKOMOJIEKYISPHBIX — COCIMHCHMH» Y
obyuaromerocst GOpMHUPYIOTCS CIIEAYIOIME KOMIICTEHIIHM:

IIK-1 cmocoGHOCTBIO 3KCILUIyaTHPOBATH COBPEMEHHYIO anmaparypy H oGopyaoBaHue IJist
BbINOJHCHHS HAYYHO-HCC/IEI0BATE/HCKAX 0JIEBHIX H Ja00paTopHBIX OHOIOrHYeCKUX paboT
ITK-1.1 IIpuMeHseT B CBOEH IeATeIbHOCTH aHATHTHYECKOe JabopaTopHoe 000Opy/IOBaHNE; CPEICTBA
BEIYHCIIATEILHOM TEXHUKH, KOMMYHUKALIMY U CBSI3H,

IIK-1.2. IIpoBoguT naGOpaTopHBIE HCCIEJOBAHUS, 3aMephl, aHAIHW3bl OTOOPAHHBIX IPHPOJIHBIX
o6pa3oB; paGoTaTh Ha  AHATWTHYCCKOM  J1a00OpaTOpHOM  O0OpYIOBAHWH;  HCIOJB30BATH
ABTOMATH3HPOBAHHEIE CHCTEMBI KOHTPOJA SKOJOTHIECKOTO COCTOSHHS TEPPUTOPHIL.



3. MECTO JUCHMIVIMHBI B CTPYKTYPE OIIOII

Jucnummaa B1.B.13  «Xwumus  BBICOKOMOJIEKYISPHBIX
JUCHMIUTHHON uacTH, (opMHpyeMOH yuyacTHHKaMu 00pa3OBaTeNbHBIX OTHOLICHWM IIIaHa
nanpasnenus noarotosku 06.03.01 «buonorusy» (YpoBeHb BICIIEro o0pa3oBaHus OakanaBpuar)

OcBauBaercs B 6 ceMecTpe.

COCOUHCHUH»

SIBJICTCA

NuciunnnHa «XuUMHS BBICOKOMOJIEKYISPHBIX COSIMHEHHID CBA3aHa CO CIEHYIOIMMH
JUcHHIUIHHaMu: «Mukpobuonorusy, «Bupyconorus», « DH3HOIOTHS pacTeHUR M JKUBOTHBIX»,
«DU3HOIOTHs BHICIIEH HEPBHOU AeATENbHOCTHY, «brHoxuMusy», «bruodusukay, « DKoIornyeckas
akcnepTusay, «Kmunudeckas Ouoxumusa», «DPuszuka OHONIOTMUYECKUX CcHUCTEMY», «BHOXMMHA

benkay, «PagnoOHOIOTHAY.

4. OBbEM JUCIIAIIINHbI _
“XUMMUS BBICOKOMOJIEKYJISAPHBIX COEAUHEHNMN”

T

Bup y4eoHo# paboThl | Beero yacos CeM6e “1p

AyaHTOpHBIE 3aHATHUS (BCEro) 60 60
B Tom gncre: - - -

Jlexnun, B TOM YHCIIE HHTEPAaKTUBHEIE (JOPMEI 30 30
IMpakTraeckue 3ausatus (I113), B Tom ducne 30 30
HHTEPaKTUBHEIE (GOPMBI, U3 HUX
IlpakTH4yeckas noArOTOBKA 27 27
CamocrosTesibHas pabora (Bcero) 84 84 |
Buj mpoMexyTouHOI aTTecTanu (3a9eT, 9K3aMEH) IK3aMeH JK3aMeH
O0mas TpyA0eMKOCTh Yachl / 3aYETHHIE €ITHUIIBI 144/ 4 144/ 4
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6. IEPEYEHL YHEEHO-METOHHHECKOF O OBECIIEYEHMS 1141
CAMOCTOSATEJBHOU PABOTHI OBYYAIOIIUXCS MO JUCHUAILIUHE
6.1. MeToamueckne yKa3aHHsI /ISl CAMOCTOATENLHOH padoThI

Bmuskos, C.A. MeTons! HccIe0OBaHMs IIOTHMEPHEIX CUCTEM [ DIIEKTPOHHbIN pecypc] : yueOHOE
nocobue / C.A. Bmmuskos, A.Il. Capporos, E.B. Pycunosa, JI.B. Anamosa. — Exatepun6ypr :
Yp®Y, 2016. — 232 ¢. — Pesxxum foctymna: https://e.lanbook.com/book/98433. — 3arn. ¢ skpana.
(nara obpamenms: 06.04.2026)

. BumekoB, C.A. ®u3uxa u xuMus nomumepoB. IloBeneHHe AMAMATHUTHEIX MAaKpOMOJEKYN B
MAarHuTHOM I07Ie [DNeKTPOHHEIH pecype] : yaebHOE nocobue / C.A. Buuskos, E.B. Pycunosa. —
Canxr-Ilerep6ypr, 2018. — 88 c¢. — Pexum gocryma: https://e.lanbook.com/book/107924. —
3aru. ¢ skpaHa. (nata obpamenus: 06.04.2026)

. YueGHO-MeTOAHMIECKOe HOCcOOME II0 OPraHM3aldd CAMOCTOATENRHOH paboThl CTYASHTOB MO
HaNpaBJICHUAM TIOATOTOBKH, peamusyeMbiM B CII6IABM  [Onexktponnbni pecype] /
A.A. Cyxunnn [u ap.]; CIIGI"'ABM — CII6.: U3n-so CTI6IABM, 2018. — 67 c. — Pexum mocrymna:
https://ebs.spbgavm.ru/MarcWeb2/Default.asp (nara o6pamenns: 06.04.2026)

6.2. JIuTepaTypa VISl CAMOCTOSITEILHOM paGoThI

. Arszamos, P.3. brnoyrumusanus HOMHMEPHBIX OTXONOB [DIeKTpOHHEIA pecypc] : MoHorpadus /
P.3. ArzamoB, A.C. Cuporkun, P.®. atuna, K0.M. Muxaiinos. — Kasaus : KHUTYVY, 2016. —
176 ¢. — Pexum gmoctyna: https://e.lanbook.com/book/102056. — 3arm. ¢ oskpama. (mara
obpamenus: 06.04.2026)

. Tumommna, 10.A. Pa3paboTKa TPUKOTAXKHBEIX W HETKAHBIX BOJOKHHCTBIX MAaTCpHAOB C
aHTHOAaKTepHaIbHBIME CBOHCTBaMH [DnekTpoHHbIH pecype] : Monorpadus / 10.A. Tumommnna,
E.A. Cepreera. — Kazamp : KHUTY, 2016. — 144 ¢. — Pexum jgocTyna:
https://e.lanbook.com/book/102089. — 3ar. ¢ sxpaHa. (nara obpamenus: 06.04.2026)

7. IEPEYEHD OCHOBHQﬁ Y JOIOJIHUTEJILHOMI JIUTEPATYPDI,
HEOBXOIMMOI JJIs1 OCBOEHUS JUCIUILINHBI

a) OcHoBHas AUTEpaTYypAa:

. Bumsxos, C.A. MeTonp! HcClenOBaHMs IIOJIUMEPHBIX CHCTEM [DJIEKTPOHHBIN pecypc]: yuebHoe
nocobue / C.A. Bumupkos, A.Il. Cabponos, E.B. Pycunosa, JI.B. Anamosa. — Exarepunfypr:
Yp®V, 2016. — 232 ¢. — Pexum nocryna: https://e.lanbook.com/book/98433. — 3ari. ¢ sxpaHa.
(mara obpamernus: 06.04.2026)

. Bmmekos, C.A. Ousuka u xuMusg nomuMepoB. [loBeleHHe NMAMATHHTHBEIX MaKpOMOJEKYN B
MarHuTHOM II0Jie [DIEeKTPOHHEIH pecypc]: yuebHoe mocobue / C.A. Bmuexos, E.B. Pycunopa. —
Cankr-Ilerepbypr, 2018. — 88 c. — Pexum nocryma: https://e.lanbook.com/book/107924. —
3ari. ¢ skpana. (gata obparmenus: 06.04.2026)

. Kapnenko JLIO., Bacunnepa C.B. Buoxumus Genka: YueGHo-Merojuueckoe nocobue- CII6:
Uzn-o CIIGI'ABM. - 2016. — 44 ¢. — 3aru. ¢ akpana. (nara obpamenus: 06.04.2026)

0) lonoHNATeILHAS JTUTEpPATYPA:

. Arsamos, P.3. buoyTunmsanus nonmMepHBIX 0TXO0B [DreKTponHbIH pecypce]: Monorpadwus / P.3.
Arszamos, A.C. Cuportkun, P.®. I'atuna, H0.M. Muxaiinos. — Kazans: KHUTY, 2016. — 176 c.
— Pexum pocryna: https://e.lanbook.com/book/102056. — 3aru. ¢ skpaHa. (1aTa obpalreHus:
06.04.2026)

. Tamomnna, IO.A. Pa3zpaboTka TPHKOTZXHBIX H HETKAHEIX BOJOKHHMCTBIX MATCPHATOB C
aHTUOAKTepHANLHEIME CBOHCTBaME [DIIEKTPOHHEBIA pecypc]: momorpadms / I0.A. Tumonwmua,
E.A. Cepreea. — Kasans: KHUTY, 2016. — 144 c¢. — Pexum jocryma:
https://e.lanbook.com/book/102089. — 3aru. ¢ akpana. (nara o6pamenus: 06.04.2026)



8. MIEPEYEHH PECYPCOB HHOOPMAILIMOHHO-TEJIEKOMMYHHUKALIMOHHOM
CETH «MTHTEPHET», HEOBXOUMBIX JUUISI OCBOEHUS JUCLIUTLIAHBI

Jlnd TONrOTOBKM K JIEKIMOHHEIM M NPaKTHUYECKHM 3aHATHSAM M BBIIOJIHEHHS
CaMOCTOATENIFHOM pabOTHI CTYACHTHI MOTYT HCIIONB30BATh cleayromue MHTepHeT-pecypest:

1. https://meduniver.com — MeaumuHackuit HHGOPMAIHOHHEIH calfT

2. https://www.twirpx.com — Bee ans cryneHTa
JIeKTPOHHO-0HOTHOTEYHbIE CHCTEMBI:

1. 39BC «CITBI'YBM»

2. 3BC «KOHCVJIBTAHT CTY/ICHTA»

3. Cuopasouno-npasopas cucrema « KorcviasrantlInocy

4. VYuusepcurerckag uHdiopMalmonnas cucrema «POCCHA»

5. Toanpotrexcrosas Oaza 1anasx POLPRED.COM

6. Havugpast yexrpornnas Sudimorexa ELIBRARY.RU

7.  Poccuiickas nayunas Cerb

8. DOnekrponHo-6ubnuoreudas cucrema 1O1ib

10. TTonHOTEKCTOBAsS MEXIAMCIHIUIMHAPHAS 0a3za JaHHBIX 10 CEIbCKOXO3SMCTBEHHBIM H
skojoruueckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnexTpoHHEIE KHUTH H31aTeNbCTBa «I[Ipocnextr Hayxku»
http://prospektnauki.ru/ebooks/

12. Komnekumsa «Cenbckoe xo3siictBo. BerepunHapusa» umsjarensctBa  «Ksampo»
http://www.iprbookshop.ru/586.html

9. METOAUYECKHWE YKA3AHUA J1J151 OBYYAIOIIUXCSA
1O OCBOEHHUIO JUCIUIIJIMHBI

MeTtoauyueckre PpPEKOMEHIAIMMA JUISI CTYAEHTOB — 3TO KOMILJIEKC pPEKOMEHJAlMKH |
Pa3bICHCHHM, IO3BOJSIOIUX CTYIEHTY ONTUMAalbHBIM 00pa3soM OpraHu3oBaTh IIpolecc
U3ydeHUS TAHHOH JUCIIUTUIMHEL.

ConepxaHue METOIMUYICCKAX PEKOMEHIAIMM, KaK IIPaBUJIO, MOXKET BKJIFOYATH!

» CoBerbl 10 IUIAHUPOBAHHIO ¥ OpPraHW3alldl BpPEMEHH, HE0OXOMUMOIO Ha H3y4YEHHE
MUCHUIUIAEEL, ONHCaHHE I0CIEA0BATEIbHOCTH NeHCTBUH CTYJEHTa, WM «CLHEHApUH H3y4eHHUs
TCLIMIUTAHED).

YTpeHHEe BpeMs SBISETCS CaMbIM IUIOJOTBOPHEIM I yueOHOH pabotel (¢ 8-14 yacos),
3arteM mocieoOenenHoe BpeMs (¢ 16-19 uacoB) u BeuepHee Bpems (¢ 20-24 yacos). Camblii
TPYAHBIH MaTepUaT PEKOMEHJyeTcs K M3Y4YeHHIO B Hayale KaKIOoro BPEMEHHOIO HHTEpBajIa
mocie otaeixa. Yepes 1.5 gaca paboTsl HeoOxoauMm nepepsiB (10-15 MuHyT), Yepe3 4 yaca paboTs
MEPEPHIB TOJDKEH COCTABJIATH 1 wac. UacThI0 HaydHOM OpraHu3aIiy TpyJa SIBJISETCS OBJAJIEHHE
TEXHUKOH YMCTBEHHOTO TpyZa. B HOpMe CTYAEHT IOIDKEH yJenaTh ydeHuro okosio 10 gacos B
JieHb (6 JacoB B By3e, 4 Jaca — Jjoma).

e PexomMenpanuu no pabote Haj JIEKIMOHHBIM MaTepHaloM

[Ipu TOAroTOBKE K JSKIUHI CTyAEHTY PEKOMEHIYETCS:

1) mpocMOTpeTh 3amMcH TIPEAIIECTBYIOIIEH JEKIIMH B BOCCTAaHOBHTH B IIAMATH paHee
V3yUEHHBIH MaTepua;

2) NIOJIE3HO IIPOCMOTPETH M IIPEACTOAIIMI MaTepuan OyayeH IeKIuy;

3) ecnm 3amaHa caMmocTosTENbHAS MPOpadOTKa OTAETHHBIX (PParMEeHTOB TEMEI IIPOILION
JeKIMHU, TO €€ HaJ0 BEIIOJIHUTE HE OTKIIaAbIBas;

4) ICMXONOTHYECKH HACTPOUTHCS Ha JCKIIHIO.
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Ora paboTa BKIIOYaCT JBa OCHOBHBEIX OJTama: KOHCIEKTHPOBAHHE JIEKIUH U
NOCIEeAYIOMYIO paboTy HaJl JIEKUMOHHEIM MAaTEPHAIIOM.

[lom KOHCHMEKTHpPOBAaHWEM MOAPA3yMEBAIOT COCTABICHHUEC KOHCIEKTa, T.e. KPaTKOro
IHCEMEHHOTO H3JIOKEHUS CONEPIKAHHSA 9ero-mubo (YCTHOTO BBICTYILICHMS — PEYH, JCKLUH,
JOKJIaa ¥ T.II. WJIA ITACEMEHHOTO UCTOYHHKA — JIOKYMEHTA, CTAThH, KHUTH H T.IL.).

Meromuka paboTBl NpPH KOHCHEKTHPOBAHHH YCTHBIX BBICTYIUICHHH 3HAYHMTEIBHO
OTJIHYAETCs OT METOAMKY pabOTHI IIPU KOHCIEKTUPOBAHHUHY IUCHMEHHBIX HCTOYHHKOB.

KoncnexkTupys nmMCbMEHHBIE MCTOYHHKH, CTYJEHT MMEET BO3MOXHOCTH HEOLHOKPATHO
IPOYNTATE HYXKHBIX OTPBIBOK TEKCTa, IMOPAa3MBICIHTH HaJl HHM, BBIICIHTH OCHOBHBIE MBICIH
aBTOpa, KpaTko cpOopMyJIHpoOBaTh HX, a 3areM 3amucarb. [Ipy HEOOXOAMMOCTH OH MOXKET
OTMETHTh H CBOE OTHOIICHHE K 3TO# Touke 3peHms. Ciymras jke JEKIHIO, CTYAeHT 6oIbIIyIo
9acTh KOMILIEKCa yKa3aHHBIX BBHIME padOT JODKEH OTKJIAIbIBATh HA JIPYroe€ BpEMs, CTPEMACH
HCIOJIB30BaTh KaXAYI0O MUHYTY Ha 3allUCh JICKIMH, a He Ha €€ OCMBICIIEHUE — JUIL 3TOrO YK€ HE
ocracTcs BpemeHH. I103TOMy NpH KOHCIIEKTHPOBAaHMM JIEKIUMM PEKOMEHIYEeTCs Ha KaXAoH
CTpaHUIIE OT/ACIATH IO JUTA MOCIEAYIONMX 3aIICCH B JOMOTHEHHUE K KOHCIIEKTY.

3anucap JIEKIUKD WM COCTAaBAB €€ KOHCHEKT, He CJIeQyeT OCTaBMATH paboTy Hax
JIEKITAOHHBIM MaTepHaJIOM 0 Hadajla HOJArOTOBKH K 3adery. HyxHOo mpojenars Kak MOXHO
paHblile Ty paboTy, KOTOpas COIpPOBOXIACT KOHCHEKTUPOBAHME IHCBMEHHBIX HMCTOYHHMKOB U
KOTOPYIO He YAaJIOCh COENIaTh BO BpeMs 3aIliCH JICKIIHH, - IPOYeCTh CBOM 3aIlHCcH, pacmHdpopan
OTIENBHBIE COKPAIEHUS, IPOaHATN3NPOBATh TEKCT, YCTAHOBHUTh JIOTHYECKUE CBA3M MEXKIY €ro
9JIEMEHTaMH, B PSAE CIIy4aeB IOKa3aTh MX I'padpuyeckd, BEIAEIUTH INIABHBIE MBICIH, OTMETHTD
 BOIPOCHL, TpeOyIoUIMEe [OMOJHUTEIbHOM 00paGOTKH, B  HYACTHOCTH, KOHCYJIBTAlMM
IpenoaBaTes.

Ipu pabote Hal TEKCTOM NEKIHUH CTYACHTY HEOOXOIUMO 00paTUTE 0c000€ BHUMAaHHE HA
npoOneMHBIE BOMPOCH], IIOCTABIEHHBIE TPENoJaBaTelieM IIpH YTCHHH JICKIUH, a8 TaKXe Ha €ro
3aJaHus U peKOMEeHTaluH.

Jna Kakood JIeKIHH, MPaKTHIeCKOTO 3aHsATHS U JjaboparopHoi paboThl IPUBOIATCH
HOMEp, TE€Ma, NEpeYeHb pPacCMaTpHUBAaeMBIX BONPOCOB, 00BEM B dYacax M CCBUIKH Ha
PEKOMECHIYeMYIO JUTeparypy. s 3aHaruil, IpOBOAUMEIX B HHTEPAKTUBHBIX QopMax, JOIDKHA
YKa3BIBAThCA MX OpTaHHM3alMOHHAs (hopMa: KOMIBIOTEpHAsS CHMYISIHS, JEN0Bas MM poJieBas
urpa, paz0op KOHKPETHOH CUTYaIlH U T.I.

* PexomeHanuu 1Mo NOATOTOBKE K MPAKTHICCKUM 3aHATHSIM

[pakTryeckue (ceMHHApCKUe) 3aHATUSA COCTABIAIOT BaXKHYIO 4acTh IPOdeccHoHanbHOR
MOJITOTOBKH CTYAeHTOB. OCHOBHAS 1eJIb NTPOBEJICHUS MPAaKTHIECKUX (CEMUHAPCKUX) 3aHATHH -
($hopMHpOBaHHE Y CTYJAECHTOB aHAIMTHYECKOTO, TBOPYECKOT'O MBIIIIEHHS IIyTeM MpHOOpETeHU
MPaKTHICCKUX HABBIKOB. TaK jXe MpaKTHYECKHE 3aHSTHS IPOBOAATCS C LENbIO yriyOseHHud M
3aKpeIUIeHHs 3HAHMM, ITOJNyYSHHBIX Ha JIEKIHIX H B NPOIECCE CAMOCTOATENBHOM paboThl Haj
HOPMATHBHBIMH JOKyYMEHTaMH, yd4eOHOH u Hay4yHOM usurtepaTypod. Illpm mnoaroroske K
MPAKTUYECKOMY 3aHSTHIO JUIS CTYJICHTOB HEOOXOMMO W3YYHTH M MOBTOPHTH TCOPETHUCCKHIA
MaTepHral 1o 33/1aHHOH TeMe.

IIpu moAroTOBKE K MPAaKTHUYECKOMY 3aHITUIO CTYIEHTY PEKOMEHYETCS IIPHIICPKHBATHCH
CIICAYIOIIETO AJITOPUTMA;

1) 03HaKOMMTCH C IIJTAHOM IPEACTOSAIIETO 3aHATHS;

2) mpopaboTarh JIHMTEpaTypHblE MCTOYHHKH, KOTOpble OBUIM pEKOMEHIOBAaHBI H
03HAaKOMMTHCS C BBOJHBIMH 3aMEUYaHUSIMH K COOTBETCTBYIOIIHM pa3/ieiaM.

MeTtoamveckne yKa3aHHA K NPaKTHYCCKUM (CEMHHApPCKUM) 3aHATHAM IO JUCLUIIIHHE
Hapsany ¢ pabodueil mporpamMmoit u rpadgukoM y4eGHOro mporecca OTHOCATCS K METOJUYECKHIM
JIOKyMEHTaM, OIIpeeIIONIM yPOBEHb OpraHU3ally i KadecTBa 00pa30BaTeNbHOrO MpOLECea.

CopepxaHre MpaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH puxcupyercs B pabounx yueOHBIX
IIporpaMmax AMCIHIUIHH B pazienax «[lepeuers TeM mpakTHYeCKUX (CEMHHAPCKHX) 3aHATHIY.

BaxcHeitme#i coctaBnstomeit mo6oi ¢GopMbl NPaKTUIECKUX 3aHATUR SIBISIOTCS 3aaHusl.
OcHoBa B 3aJaHuu - MPAMEpP, KOTOPEIM pa3dupaeTcs ¢ IMO3WIHI TEOpHH, pa3BUTON B JEKUHH.
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Kak npaBmio, OCHOBHOE BHHMaHKE yaelseTcss GOPMUPOBAHHIO KOHKPETHBIX YMEHHM, HaBBIKOB,
YTO W ONpPEACIICT COACpPXKAHHE ICITENILHOCTH CTYAEHTOB - PEIICHUE 3ajad, JaboparopHbIe
paboThl, YTOUHEHHE KaTeropHil W NOHATHN HAayKH, SBISIIOINUXCS IPEANIOCBUIKOM MPaBUIIBHOIO
MBIILICHUS ¥ PEYH.

[TpakTyeckue (CEMUHAPCKUE) 3aHSATHA BRIIOIHAIOT CIECAYIOIHE 3aJa4u:

- CTUMYJHPYIOT PETYISpPHOE M3Y4CHHME PEKOMEHIYEMOH JIMTEpaTypel, a TakKe
BHUMATEIFHOE OTHOIIEHHE K JIEKIIMOHHOMY KypCy;

- 3aKpeIUITIOT 3HAHWS, MOJNYYEHHBIE B IpOlEcce JEKIMOHHOTO OOy4YeHHs H
CaMOCTOSTEIIbHOMH paboTHI Hall JIUTEepaTypoi;

- pacimMpsoT 00bEM MpodecCHOHANBHO 3HAYMMBIX 3HAHNH, YMEHHH, HaBBIKOB,

- MO3BOJIAIOT TIPOBEPHTH NPABIIIBHOCTH PAHEE IONYYECHHBIX 3HAHHI;

- IPUBHBAIOT HABBIKU CAMOCTOSTEIBHOTO MBIIIICHHS, YCTHOTO BBICTYIIJIEHHMS,

- cocoOCTBYIOT CBOOOAHOMY OIIEPHPOBAHHUIO TEPMHUHOIIOTUEH;

- TMPEeNOCTaBIAIOT IPENOJABATENI0 BO3MOMKHOCTB CHCTEMATHYECKH KOHTPOJIHPOBATH
YPOBEHB CaMOCTOSTENbHOM pabOTHI CTYACHTOB.

Meroguyeckne ykasanus K MPAKTHICCKAM (CEMHHAPCKUM) 3aHATHAM IO AMCIMILIHHE
JOJDKHBI OBITh OPHEHTHPOBAHBI HAa COBPEMEHHBIE YCIOBHsS XO3SMCTBOBaHMSA, ACHCTBYIOUIHE
HOPMATHBHBIE HOKYMEHTBI, IE€pElOBBIE TEXHONOTHMH, HA IIOCIEOHUE IOCTHIKEHHS HayKH,
TEXHHUKH M MPAKTHKH, Ha COBPEMEHHBIE IIPE/ICTABIICHNUS O TE€X MM HMHBIX SBJICHUAX, H3y1aeMOH
HeHCTBUTECILHOCTH.

» PekoMenanuu 1o paboTe ¢ IUTEPATypOH.

Pabota ¢ mHTepaTypoif BaXKHBIH 3Tall CaMOCTOSTENHEHOW pabOTHI CTYZACHTA MO OCBOEHHIO
[peJMeTa, CIIOCOOCTBYIONIHNI HE TOJIBKO 3aKPEIVICHHIO 3HAHWM, HO ¥ PaCIIMPEHHIO Kpyrosopa,
YMCTBEHHEIX CIIOCOOHOCTEH, 1aMATH, YMEHHIO MBICTHTh, M3NAraTh W IOJTBEPXKIATh CBOU
TAIOTE3Bl W uaed. KpoMe TOro, pasBHBAIOTCS HABBIKH HAayJHO-HCCIIEJOBATENbCKOH pabOTEHI,
HEOOXOAUMEIE B NanbHeHIel IpodecCHOHAIBHON AEATENbHOCTH.,

[Ipuctynas K H3y4eHHIO JHUTEpaTyphl MO TeMe, HEOOXOOMMO COCTABIIATH KOHCIIEKTHI,
BBIIIHCKH, 3aMeTKH. KOHCIEKTHPOBAaTh B 00s3aTENbHOM IOPANKE CICAYET TPYABI TEOPETHKOB,
KOTOpPEIE MO3BOJIIOT OCMBICIUTE TEOPETHUECKUH Oasuc mccneoBaHusd. B ocTanbHOM MOXKHO
OIpaHMYNUTECSA BBIIMCKAMH W3 H3Y9YEHHBIX HCTOUHHKOB. Bce BBINMCKH, IUTATBI 00A3aTEILHO
JIOJDKHBI HIMETh TOUHBIHM «0OpaTHBIH aapecy (aBTOp, Ha3BaHUE pabOTHL, FOJ| U3JaHHs, CTPAHUIA U
T.1.). )KenareasHO HamMCaTh COKpaIleHHOE Ha3BaHUE BOIPOCA, K KOTOPOMY OTHOCHTCS BBINHCKA
WM 1mrata. Kpome Toro, HeoOXOJUMO HAy4WTBCH Ccpasy XKe COCTaBISTh KapTOTEKY
CICI[HANBHON JTUTEpaTyphl ¥ MyOJNMKalUil MCTOYHHKOB, KaK IPEANIOKEHHBIX IMPENOJaBaTeleM,
TaK M BLUIBIECHHBIX CAMOCTOATENBHO, a Taxkke oOpaTuThes K Oubimorpaduueckum
CIIPABOYHKMKAM, JICTOIHCH JKYPHAIBHBIX CTared, KHIDKHOH JICTONHCH, pedepaTUBHBIM
xypHanaMm. [Ipu 5ToM myOIMKanuy HCTOYHHKOB (CTaTell, Ha3BaHWS KHHI W T.J.) IMCAaTh Ha
OTACHBHBIX  KapTo4Kax, 3aloNHATE  KOTOpble  HEOoOXOAMMO  COTJIACHO  NpaBMJIaM
6oubmuorpapuueckoro ommcanus ((hamMpiius, WHHUIMAIBI aBTOpa, Ha3BaHHEe paboTel. MecTo
H3JIaHKs, H3JATCIIECTBO, TOX M3JAHHS, KOJIMYECTBO CTPAHHUI[, a JUIS >KypHAIBHBIX CTaTe€d —
Ha3BaHWe >KypHalla, TOJ H3JaHHs, HOMcpa cTpaHun). Ha kaxmol KapTouke ILienecooOpaszHO
(GUKCHPOBATH MBICTH ABTOPA KHHTH WM (PAaKT M3 3TOH KHUTH JIUIIb 110 OZHOMY KOHKPETHOMY
Bompocy. Ecnu B pabote, qake B ToM xe abzane uiau (gpase, cojiepkarcs €Ile CYXKACHUA HIU
(axTHI IO APYroMy BOIIPOCY, TO HX CJIEIyeT BEIINCHIBATE Ha OTAEIbHYIO KapTouky. Mznoxenne
JIOJDKHO OBITH CXKATBIM, TOYHEIM, 0e3 CyOBeKTHBHEIX oricHOK. Ha 060poTHOM CTOpOHE KapTO4KH
MOJKHO JIeIaTh COOCTBEHHBIE 3aMETKH O JAHHOM KHHTE WM CTAThE, € COJIEPKAHUH, CTPYKTYpE,
0 TOM, Ha KaKMX HCTOYHHMKAX OHA HAIMCAHa H IIp.

* PazpsicHeHHS 1O MOBOAY pabOTHI ¢ KOHTPOJBLHO-TECTOBBIMH MaTepHalaMHy IO KypcCy,
PEKOMEHAAMH I10 BBIIOIHEHUIO JOMAITHUX 3aJdHHH.

TecTupoBaHHE — 3TO IPOBEPKAa, KOTOpask HO3BOJSIET OIPENENIHMTh: COOTBETCTBYET JIM
peansHOE MOBEACHUE MPOTPaMMBl OKHIAeMOMY, BBIIONHHB CIICLHATBHO MoAoOpaHHbIl Habop
TECTOB. T€CT — 3TO BBIOJIHEHUE OIPEJECICHHBIX YCIOBHH M JeHCTBUH, HEOOXOMUMBIX I
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npoBepkH paboThl TecTApyeMoil QyHKIMH uid e€ vacTi. Ha kaxIblii BOIPOC IO NUCLHILIHIC
HEO0OXOAUMO MPABHIIBHO OTBETHTH, BRIOPAB ONMH BAPHAHT.

10. BOCIINTATEJIbHAS PABOTA

B pamkax peajH3aluM IMCHUIUIAHBL IIPOBOJHMTCA BOCHMTATeNbHAs paboTa UL
hOpMHpOBaHHMS COBPEMEHHOTO HAYYHOLO MHPOBO33DEHHS M CHCTEMbI 0a30BBIX IICHHOCTEH,
(hOPMHpOBAHHS ¥ PA3BUTHS TyXOBHO-HPABCTBEHHBIX, IPAXIAHCKO-IIATPHOTHHYECKAX ICHHOCTEH,
CHCTEMBI DCTETHUECKHX M ITHYECKHMX 3HAHWM W HEHHOCTEH, yCTAHOBOK TOJICPAHTHOTO CO3ZHAHUSA
B 06wIecTBE, (POPMHUPOBAHHS y CTYHEHTOB LOTPEGHOCTH K TPYHdy Kak MEPBOH JKH3HCHHOH
HeOoOXOJUMOCTH, BBHICIIEH IIEHHOCTH M TIIABHOMY CIOCOOY MOCTHIKCHUS JXKH3HEHHOTO YCIexa,
U OCO3HAHHMS COIMATIFHOM 3HAYMMOCTH CBOell Oymymel nmpogeccum.

11.JIEPEYEHL TH®OPMAIIMOHHLIX TEXHOJIOI' i, UCTIOJIb3YEMbIX
IIPU OCYHIECTBJEHUU OBPA3OBATEJBHOI'O IIPOITECCA

11.1. HadopmanuoHHbIE€ TEXHOJIOT UM

B y4eGHOM mpoliecce Mo JUCIUILIMHE MPEIyCMOTPEHO HUCIO/Ib30BAHUC HHG}OPMAITHOHHBIX
TEXHOJIOTHI

* BeJIeHHEe MPAKTHICCKUX 3aHATHH ¢ HCTIOML30BaHIEM MYJIBTUMEHA,

* HHTEPAKTUBHBIC TEXHOJOIMA (IPOBCACHHE JIMANOrOB, KOJUICKTHBHOC ofcyxneHne
pa3IMUYHBIX [OAXOJOB K DPEIIEHHMIO TOH WM HHOH yueOHO-TIpodecCHOHANTBHON
3a7a49H1);

e B3aMMOIEHCTBHUE ¢ OOYUAIOMIMMUCS IOCPEICTBOM 3IEKTPOHHON MOUTEL,

« coBMecTHas pabora B OJEKTpOHHOH HH(POPMANMOHHO-00pa3oBaTebHOM cpene
CII6I'YBM:https://ik.spbguvm.ru/login/index.php

11.2. IIporpamMHOe obecniedenne

Hepeqem, JHIICH3HOHHOI'O H CBOﬁOI[HO pacrnpocrpaHnsieMoro IporpaMMHOro obecreueHu,
B TOM YHCJIE 0T€Y4E€CTBEHHOI0 NPOU3BO/ACTBA

Ne HaspaHre pekoMeHAyEMBIX 110 pa3jieiiaM | Jlnnenzus
n/n TEMaM MpPOrpaMMBbl TEXHHYECKMX H
KOMIIBIOTEPHBIX CPEJICTB 00yUeHHS
I | MS PowerPoint 67580828 B
2 LibreOffice ceobonmnoe II0
3 OC Anst O6pazoBanue 8 AA0.0022.00
4 ABUC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrema KoncysprantlImoc 503/KJ1
7 Android OC csoboanoe I10

12. MATEPUAJBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS VIS
OCYUHIECTBJIEHHS OBPA30BATEJILHOI'O MNPOLECCA IO JUCIUILIMHE

HaumeHoBaHHE HaumMenoBanune OcHalleHHOCTh
JAUCIANIHHbI (Moayns), | cieqUAJLHBIX  NOMEMEHHH K | cHelMaJbHbIX noOMeueHd o
NPaKTHK B COOTBETCTBHH C | MOMEIIEHHUH a9 | noMmereHuit AJIsT
_¥4e0HBIM IJIAHOM | camocTosITEILHOH PadoThI CaMOCTOHTEJILHOHA PaGoTh! |

B1.B.13 Xumus 104 (196084, r  CaHxr- Creyuanusupoeanuas

BBICOKOMOIIEKYIAPHBIX IetepGypr, MOCKOBCKHI NpPOCHEKT, | Mebens: TapThi, CTYIbA, Ta6ypermj
COCIMHEHHI noM  99) Vuebuas aymuropus juis | ydeOHas pocka.
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npoBeleHHs 3aHATHH  JIEKIMOHHOTO Texnuueckue cpeocmea
THIIA, CEMMHAPCKOTO THIMA, TPYNMOBbIX obyueHust: BBITDKHOM wkad,
¥ HHIVBHIYATBHBIX KOHCyJIbTauMVI | tepmocrar, PIK KOK- 3 |
TeKyuiero KOHTpONSA K TIPOMEXYTOYHON |
aTTecTaly s - -

105 (196084 r. CaHkr- Cneuuanmupoeanyaﬂ 1
[ertepbypr, MockoBCKHil  NPOCIIEKT, MeBenp: TIApTHI, CTYNbs, TaOypeTsl,
aoM 99) Vuebuas ayauropus IUIA yueOHad JOCKa.

MPOBEASHHL 3aHATUM  JIEKIMOHHOIO Texnuueckue cpedcmaa
THNA, CEMMHAPCKOTO TAMA, FPYMIMOBBIX | obyuenua: BLITSDKHOM wrad, |
\ W WHIUBHAYaNbHBIX KOHCY/TbTAUMH, | tepmoctar, @OK KO®K-3 |
TEKYILeTo KOHTpONA W NPOMEXYTOMHOH
| arTectaimy |

‘ 106a (1_96084, r  CaHKT- o _Cne_mtaTusﬁoeaHHaﬂ |
[eTepOypr, MOCKOBCKMH  TMPOCTICKT, mebenp: TApTH, CTYNbs, Tabyperwl,
poM  99) VuebHas ayauTOpHsA A yueOHas 1ocKa. |

npoBefieHAs  3AHATHH  JIEKIMOHHOTO Texuuueckue cpedcmea
THIA, CEMUHAPCKOT0 THIA, TPYIIIOBBIX \ 00yyeHus: BBITSOKHOM mikad, |
U HHAMBHIYaNbHBIX Koncynmaunu TEpPMOCTAT.
TeKyIIero KOHTPOns 1 ¥ [IPOMEXKYTOIHOH } S |
1066 (196084, r. CankT- CreyuanusuposaHHas |
TetepOypr, MOCKOBCKHH NPOCTIEKT, Mmebens: TApThl, CTYIbA, TaOypeTsl, |
oM 99) YueOHas ayUuTOpHA JUId yuebHas JOCKa.
TIPOBECHHA 3aHATHH JEKLHOHHOTO Texnuueckue cpedcmsa |

THIIA, CEMAHAPCKOTO THIIA, TPYIOBBIX obyuenus: ®IK KOK-3. |
| W MHAMBHAYalbHBIX KOHCYJBTAUMNH, |
‘ TeKYIIEro KOHTPONSA MpOMEKY TOIHOMH | ,

aTrecralMd |

112 (196084, r.  CaHKT- CrneyuanusuposanHai
[letepGypr, MOCKOBCKHH  [POCIICKT, mebenp: TApTH, CTYynbs, TalypeTwl,
nom 99) VYuebnas ayauTopus AN yyebHas Jocka.
npoBeASHUA 3aHSTHI  JIEKIMOHHOTO Texnuueckue cpeacmea|
THMNA, CEMHHAPCKOTO THMA, IPYMIOBLIX | obyuenust: POK.
W WHIWBUIYATbHBIX Koncyanauun
TEKYILETO KOHTPONIA U IIPOMEKYTOIHON

ama |

aTTecTaluH |
101 (196084, r  CaHkr- CreyuanusupoaHnan |
TleTepOypr, MOCKOBCKHMII ~ ITPOCIIEKT, | MeBenb: CTONBI, CTYJIbA, IKAbI.
oM 99) JlaGopatopus kadenapw! | Texnuueckue cpedcmea |
obyuenus: BECHI HACTOJbHBIE, |
| gentpudyra, ®IK KOK-3. |
F 010 (196084, r. CaHKT-_‘_ Creyuanusuposaniasi |
| Tlerepbypr, MOCKOBCKHI  MPOCHEKT, Nbl, CTyAbsl, CTEJNaXKH, |
oM 99) Moeunas kadeIps! | mixadb.
Texnuueckue cpedcmed ‘
‘ obyuenus: TIATA 3NEKTpUuecKas,
nBOifHAaA pakoBHHA €O CNMBOM, ‘
‘ CYILUbHBIA ukad, |
r_ | 3MEKT <TPOBOAOHATPEBATENb. |
206 BoNbLIOHA YHTANBHBINA 327 ' Cneyuanusupo8anHas |
(196084, r Canxr-IletepOypr, ‘ Mebenb: CTOMB, CTYMbA
Yepaurosckas, 1oM 5) [loMenieHne ;um ‘ TexHuueckue cpedcmaea
CaMOCTOATENBHOM paboTel obyvenus: KOMITBEOTEPBI ¢ |
nofKTodeHueM K ceTd «MHTepHeT |
| ¥ JOCTYIOM B JJIEKTPOHHYIO
RHGOPMALMOHHO-00PA30BATEIBHYIO |
I | cpeay R
‘ 214 Manbiit 9uTANbHBIA 3an | CneyuanuaupogaHiaa
‘ (196084, 1. CaHkT- [etepbypr, Yyl | mebenp: CTONDI, CTYIIbA |
- Yeprurosckas, aom 3) Tlomemenne id |  Texnuueckue cpedcmaa |
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Tobyuenun: COMIBIOTEPb]

KOMITBIOTEPDI

| CaMOCTOATENIbHO}M padoThl

c

| | AOAKIIOUEHUEM K CCTH «MHTEpHET? |

4 JOCTymoM B ONEKTPOHHYIO |
pHGOPMAIIOHHO-00pa30BaTeNbHYIO |

cpemy |
R .\ AR =

324 Ornen wropMallMOHHBIX | Creyuanusuposanias
rexnonoruii (196084, T Cankt- | mebens: CTOJIBI, CTYNBA, |
[erepbyps;, yn. Ueprurosckad, oM 5) crnenualbHBIH WHBEHTApb, |

[omemenne A1 Xpanenua  H MaTepyalbl U 3amacHbie HacTH A |
|
| fpoduIaKTHIECKOTO o6y 1MBaHuA | mpodmIakTHIECKOTO oBciy)KUBaHHA

yaebd

TIpOHNAKTHIECKOTO obciyXKIBaHUA | o0Ccay:KABaHHA

[punoxenue 1 Ha 24 n.

PaGouyro nporpamMMy COCTaBHIIN:

F T
JIOKTOp GHONOTHIECKUX HayK, . /
: 35_ <

npodeccop B — JLIO. KaprieHko
KaHIupaT GHONOTHYCCKUX HAYK, \,@
JOIEHT A7y A.A. BaxTa

| yaeGHoro 06OpyIOBAHMA. ; CTienUaTM3upoBaHHON i mebemn

HOro 000pyLOBAHNL | TexHHYECKHX CPENCTB ofyuenus
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Boke N 3 CrondpHasd Creyuanu3zuposanias
MacTepeKas (196084, T~ Cankr- | mebenv: CTOJIBL, CTYJbS,
[letepOypr, YL YepHHUroscKas, NOM 5) | cneunanbHbIHA VHBEHTAPb, |

[lomemenwe  Amd  Xxpauenus K Marepuanbl s pOQUIAKTHYECKOTO |

—



[Ipunoxenue 1

MHHHICTEPCTBO celbcKoro Xo3saicTBa Poccuiickoi ®enepanuu
denepansHOE FOCyIapCTBEHHOE 010KETHOE 00pa30oBaTeNIbHOE YUPEXKICHHE
BEICIIIET0 00pazoBaHUs
«Camnkr-ITeTepOyprckuil rocy1apCTBEHHEIN YHHBEPCUTET
BETEpUHAPHON MENUIIMHBDY

Kadeapa 6moxumMuu 1 GpU3HOJIOTHH
®OHJA OIIEHOYHBIX CPEACTB

10 AVUCLATLINHE

«XUMHUS BLICOKOMOJEKYJISIPHBIX COETUHEHWI»
VpoBeHb BHICIIETO 00pa3OBaHUs

BAKAJIABPUAT
Hanpasienue noaroroku 06.03.01 buoJiorus
IIpoduas «I'eHeTHKa JKHBOTHBIX)
Ounas popma 06y4deHus

Tox Hagana moarotoBku - 2026

Cankt-TlerepOypr
2026 .



1. TACIIOPT ®OHJA OHEHOYHbBIX CPEJACTB

dopmMupyeMble
KOMIIETeHITHH

IIK-1 cnnoco6HOCTHIO
IKCILUIYATHPOBATH COBPEMEHHYIO
annaparypy u obopyaoBaHue st

BBINIOJIHEHHUSI HAYYHO-
HCCJIeA0BATEIbCKHX MOJIEBBIX H
JIa0OpaTOPHBIX GHOTOTHYECKHX

padot
ITK-1.1 Ilpumensiet B cBoei
JEeATEeIbHOCTY aHAIUTHIECKOe
naGopaTtopHoe 060pyIOBaHHE;
CpeACTBa BEIYMCIIUTENHHON TEXHHUKH,
KOMMYHMKAITIU U CBS3H;
IIK-1.2. IIpoBoaut
nabopaTopHBIe UCCIIeIOBaAHMS, 3aMepPHI,
| aHaNMU3Bl OTOOPaHHBIX TPUPOAHEBIX
o0pa3LoB; paboTaTh Ha
aHAJIUTUYECKOM JTabopaTopHOM
o6opyI0BaHIH; UCIIOJIE30BATh
aBTOMaTU3HMPOBaHHBIE CHCTEMBI
| KOHTPOJIA 9KOJIOTHYECKOTO COCTOSHHUS
TEPPUTOPUH.

Tabnuna 1
Kontponupyemsie Ouen

pasznessl (TeMbl) OYHOE

TVCIIATITAHBI CpPeACTBO
BBenenue.
Tecr,
OcHOBHEbIE IOHATHS U
JIACKYCCHS
onpesieNeHHUS.




] CNOCOOHOCTBIO
IKCIITYaTHPOBATH COBPEMEHHYI0
anmapatypy 4 o0opyaoBaHue [Jid

BBINIOJIHEHHSA HAy4HO-
HCC/Ie0BATE]BCKHX  IOJIEBBIX M
J1abopaToOpHBIX OHOJIOrHYecKHX .
Baxueiue
pabot CBONMCTBa IIOJIMMEPHBIX
IIK-1.1 Ilpumenser B cBoei P
BeIlecTB, 00yCIOBICHHBIE
NEeATEIBHOCTH aHaJIUTUYECKOE
| OONBIIMMH ~ pa3zMepamH,
nabopaTopHoe obopynoBaHue; .
o IEMHBIM CTPOCHUEM W
CpeACTBA BBIUUCIUTEBHON TEXHHKH, |
r'MOKOCTHIO
KOMMYHUKAIINH U CBA3H; MAKDOMOTEKYIL Pouls
| IK-1.2. IIposoauT P I .
| MOJIAMEPOB B KWUBOU
nabopaTOpHbIE UCCIEI0BAHUS, 3aMepPBl,
NpUPOJE U HUX 3HAUYCHUE
aHaJIM3bl OTOOpPaHHBIX IPUPOIHBIX
KaK IIPOMBILIIIEHHBIX |
00pas1ioB; pabotarh Ha
MaTepUasoB. '
aHAJUTUIECKOM 1a00paTOPHOM |
obopy10BaHUY; HCIIOJIB30BATh
aBTOMAaTH3WPOBaHHEIE CUCTEMBI
KOHTPOJISL 3KOJOTUYECKOTO COCTOSHHS
TePPUTOPUH.
IIK-1 €MocoOHOCTBIO
. | 3kcmiyaTHpoBaTh COBpPEMEHHYIO0
annapatypy 4 oOopyaoBaHHMe /s
BBINOJTHEHHS HAYYHO-
| HCC/Iel0BATEILCKHX  MOJIEBBIX H
: J1260paTOPHBIX GHOJOIHYECKHX
pador K
. naccupUKaIUs
IIK-1.1 Tlpumenser B cBoeH ¢
IIOJIUMEPOB B
JeATENBHOCTH aHaJTUTHYECKOE
3aBUCUMOCTHU oT
| nabopatopHoe obopyioBanue;
IIPOUCXOXKACHHUS,

cpeacTtsa BEIYMCIIUTEIEHOM TCXHHKH,
KOMMYHHMKAITHUHU W CBS3H,

IIK-1.2. ITposoauTt
nabopaTopHble UCCIEOBaHUsA, 3aMEPHL,
aHaIM3Bl  OTOOpPaHHBIX  TPHPOIHBIX
o0pa31oB; paboTaTh Ha
aHATHTHIECKOM nabopaTopHOM
obopynoBaHuY; HCIIONB30BAaTh
aBTOMaTH3UPOBaHHBIE CHCTEMBI

KOHTPOJIA 3KOJIOTMYECKOr0 COCTOSIHHUS
TEPPUTOPUH.

XUMHUYICCKOTO COoCTaBa H

CTPOCHUA OCHOBHOM ICIIH,
B 3aBUCUMOCTH oT
TOITOJIOTHHU

MaKpOMOJICKYJI.

Tecr,
IUACKYCCUS

Tecr,
JHACKYCCHS




IIK-1 CNOCOOHOCTBIO
3KCILIyaTHPOBATh COBpPEMEHHYIO
annaparypy u o0opyAoBaHHe IS
BbINIOJIHEHHU I HAYYHO-
HCCJICAOBATEJIBCKHX  NOJIEBBIX H
JabopaTopHbIX OHOJIOTHYeCKHX
paboT

IIK-1.1 Tlpumenser B cBoeit
NesATeIbHOCTH aHAJIUTUYECKOE
naboparopHOe obopynoBanue;
CpeILCTBa BBIYHUCIUTEIBHON TEXHUKH,
KOMMYHUKAIIUU U CBS3H;

IIK-1.2. ITpoBoguT
nabopaTopHbIe HCCIISHOBaHKS, 3aMEPEI,
aHaJM3Bl  OTOOPAaHHBIX  IPHPOIHBIX
00pas3IioB; pabotatb Ha
aHAIMTUYECKOM nabopaTopHOM
obopynoBaHuH, UCIIOIB30BAaTh
aBTOMAaTU3UPOBAHHEIE CHCTEMBI
KOHTPOJISI 3KOJOTUYECKOTO COCTOSHUS
TEPPUTOPHUIA.

buononumepsr,

OCHOBHEIE OMOJIOrHYeCcKHe
GyHKIIH OenKoB,
PUOOHYKIIEMHOBOM %}
Ie30KCHPHUOOHYKICHHOBO
M KHUCIIOT.

TecrT,
TACKYCCHS

IIK-1 CNOCOOHOCTHIO
IKCILIYaTHPOBATH COBpeMeHHYI0
annaparypy u o0opyaoBaHMe sl
BbINOJTHEHHS HAYYHO-
HCCIEAOBATENLCKUX  INOJEBBIX H
JIabopaTopHBIX OHOJIOrHYeCKUX
pabot

IIK-1.1 IlpumeHser B cBoei
NEeATEeIbHOCTH aHATUTUYECKOE
1a6opaToOpHOE 000pyIOBaHueE;
CpeAcTBa BBIYHCIUTENBHON TEXHWKH,
KOMMYHUKAIIUU U CBS3H,

IIK-1.2. ITposoguT
nabopaTopHBIe HCCISIOBAaHMS, 3aMePHI,
aHAIM3bl OTOOPaHHBIX  IIPUPOITHBIX

00pa31os; paboTaTh Ha
AaHATUTUYECKOM nabopaTopHOM
000pyI0OBaHUH; UCIIOJIb30BaTh
aBTOMAaTHU3UPOBAHHEIE CUCTEMBI

KOHTPOJISI 3KOJIOTHUYECKOTO COCTOSHHS
TEPPUTOPHIA.

HX

MakpoMmoneKyibl U
[IOBEICHHE B

pacTBOpax:

Tecr,
JUCKYCCHUS




nK-1 CNOCOBHOCTHIO :

IKCIJIyaTHPOBATH COBPEMEHHYIO
annapatypy u oO0opyaoBaHHe s
| BbINOJIHEHHUSA Hay4HO-
| HCCTIEAOBATENbCKHX  MOJIEBBIX H
J1abopaTOpPHBIX OHOJIOTHYEeCKHX
pabot

IIK-1.1 IlprmeHser B cBoeH
e TENbHOCTH aHAIUTHYECKOE
nabopaTopHoe obopynoBanue;
CpeJICTBa BBIYUCIUTEIEHON TEXHUKY,
| KOMMYHHKAIlH U CBS3H;
' IIK-1.2. IIpoBoaut
nabopaTopHbIe HCCIIEI0BaHMS, 3aMephbl,
aHaiMu3el  OTOOpPaHHBIX  MPHUPOITHBIX
00pasIoB; paborathb Ha

"“AHAJIHTHYCCKOM J'IaGOPaTOpHOM :

obopynoBaHMH; HCTIOJIB30BAThH
aBTOMAaTHU3UPOBAHHLIC CHUCTEMBI
KOHTPOJIL 3KOJIOIMYECKOTO COCTOSHHS
TEPPUTOPHH.

HOJII/IMepHBIe TCa

Tecr,
JHUCKYCCHUSA

IIK-1 CNoCcO0HOCTBIO
IKCIIyaTHPOBaTh COBpPEMEHHYI0
annapatypy u oOopyaoBaHue [if
BBINOJIHEHU S HAYYHO-
HCC/IeN0BATEJbCKHX MOJEBBIX H
J1abopaTOpHbIX OMOJIOrHYecKHX
padot

IIK-1.1 IlpumeHser B cBoei
NeATEeIbHOCTH aHAJTUTUIECKOE
nabopaTopHoOe o0opynoBaHue;
CpeACTBa BBIYUCIHUTEIBHON TEXHUKH,
KOMMYHUKAIIVH U CBSI3U;

ITK-1.2. IIpoBomut
nabopaTopHbIe UCCIIeIOBaHUS, 3aMEPHI,
aHalu3bl OTOOpaHHBIX HPHUPOIHBIX

00pasioB; paboTaTh Ha
| aHATTUTHIECKOM nabopaTtopHOM
obopynoBaHuy; HCIIONIb30BaTh
ABTOMATH3UPOBAHHEIE CHCTEMBI

KOHTPOJISI 3KOJOTHYECKOr0 COCTOSTHHS
TEPPUTOPUH.

XHUMAUYECKHE
CBOMCTBA ¥ XUMHYECKHUE
TIpEBpALECHUS [TOJTUMEPOB:

TecrT,
JIACKYCCHSI




ITK-1 CIMOCOOHOCTLIO

IIK-1.2. IIpoBonut
nabopaTopHbIe UCCIIeTOBaHIA, 3aMepPHI,
aHaM3Bl  OTOOpaHHBIX  TIPHPOIHBIX

00pas1oB; paboTaTh Ha
aHATTUTHIECKOM nabopaTopHOM
o0opynoBaHMY; HCIIONB30BaTh
aBTOMAaTHU3UPOBaHHBIE CHUCTEMBI

KOHTPOJSA DKOJIOTHYECKOTO0 COCTOSIHUA
TEPPUTOPHUIL.

IKCILIyaTHPOBAThH COBpPEMEHHYI0
anmapatypy u oGopyaoBaHHe IJis
BBINIOJIHEH U HAY4HO-
HCC/Ie0BATeIbCKUX  MOJEBbIX H
J1aGopaTOpHBIX OHoJIOrHYecKHX
pabor
IIK-1.1 Ilpumenser B cBoeH
IesTeTbHOCTH aHATMTHIECKOE
nabopaTopHOe - obopynoBanue;
CpeACTBa BBIYMCIUTEIBPHON TEXHUKH, ) Tecr,
CuHTE3 NONMMEpOB:
KOMMYHHKAIIAU U CBSI3H; ~ JUCKYCCHS
IIK-1.2. IIpoBoaut
nabopaTopHble HCCIIENOBaHMsI, 3aMePhI,
aHaJIu3bl OTOOpPAHHBIX MPUPOIHBIX
00pas1os; paborarb Ha
aHAJIUTHYECKOM naboparopHoM
obopy1oBaHNY; HCTIONTB30BaTh
aBTOMAaTU3HUPOBAHHEIE CHUCTEMBI
KOHTPOJII DKOJIOTMYECKOI0 COCTOSHHS
TEPPUTOPHIA.
K-1 CNOCOOHOCTBIO
IKCILIYAaTHPOBATH COBPEMEHHYI0
annaparypy 4 oGopyaoBaHue aJist
BBINOJIHEHHSI HAY4HO-
HCCAEN0BATENbCKHX  MOJEBLIX H |
JabopaTopHbIX OHOJIOrHYecKHX
pabGort
IIK-1.1 TIpumenser B cBoeH
NEeATEeIbHOCTH aHaJIUTUUECKOE
nabopaTopHoe obopyioBaHuUE;
CpEeICTBa BBIYUCIUTEIBHON TEXHHUKHU, buonoruueckue Tecr,
KOMMYHUKAIIMH U CBSI3H; nonuMepsl. bemku JUCKYCCHS




HK-1 CNOCOOHOCTBLIO
JIKCIIyaTHPOBATH COBpPEMEHHYI0
annapatypy #u oGopydoBaHHe IJs
BBINOJIHEHHS HAy4YHO-
HCCJIEI0BATELCKHMX  MOJEBBIX H
JJabopaTopHbBIX OuoornYecKux
paboT

IIK-1.1 Ilpumensier B cBoOe#
JeATeIbHOCTH aHaJIUTUYECKOe
nabopaTopHoe obopyoBaHue;
CpE/CTBA BBIYHUCIUTEIBHON TEXHUKH,
KOMMYHUKALINH U CBA3H;

1IK-1.2. ITpoBopuT
nabopaTopHbIe HCCIIeJOBaHM, 3aMepEHL,
aHAIU3bl OTOOpPaHHBIX MPUPOJHBIX
00pa3sIios; paboTath Ha
AHAITUTHIECKOM 1a00paTOPHOM
obopyoBaHNY; HCIIOIB30BAaTh
aBTOMAaTHU3UPOBAHHbIE CHUCTEMBI
KOHTPOJIS 3KOJOTHYECKOTO COCTOSTHUS
TEPPUTOPUH.

buonornyeckune
rojauMepsl. HyxkinenHoBeie
KHUCJIOTBI

Tecr,
IOUCKYCCHS

IK-1 €IOCOOHOCTBIO
IKCILTYaTHPOBATh COBpPeMEHHYI0
annapatypy # o6opyaoBaHHe s
BBINOJIHEHUS HAYYHO-
HCCJIeJ0BATEJbCKHX  I0JIEBBIX H
JabopaTOpHBIX OHOJIOrH41eCKHUX
pabor

IIK-1.1 Ilpumensier B cBoeH
NESATEIbHOCTY aHAIMTUYECKOE
naboparopHoe obopynoBaHuE;
CpelcTBa BBIMHACIUTENBHON TEXHUKH,
KOMMYHUKAaLIVH U CBSI3Y;

IIK-1.2. IIpoBogut
nabopaTopHble HCCIeIOBaHMs, 3aMepBl,
aHanu3bl OTOOpPaHHBIX  IPUPOITHBIX

00pas1oB.; paboTath Ha
AHATMTHYICCKOM 1abopaTopHOM
o0opyaOBaHUH; HCIIONB30BAaTh
aBTOMATH3UPOBAHHBIC CHUCTEMBI

KOHTPOJISL 3KOJIOTHYECKOI'0 COCTOSHUS
TEPPUTOPUI.

buonornueckiie
noauMepsl. Ilonncaxapa

Tecr,
JUCKYCCHS




IIK-1 €noCcOOHOCTLIO
2. | BKCHUIyaTHPOBATH COBpPEMEHHYI0
annaparypy M o0opyaoBaHHe [IJisi
BBINOJTHEHHUS HAY4YHO-
HCCJIEIOBATEJIbLCKAX  NMOJIEBBIX H
JadopaTopHBIX OHoJIOrH4ecKnx
pa6oTt
IIK-1.1 Ilpumenser B cBoeit
JIeATeIbHOCTH aHaJMTUYEeCKOoe
nabopaTopHoe obopynoBanue; CoBpeMeHHBIE
CPEICTBA BBIYUCIWUTEIBHON TEXHWKHW, | TEHOCHIIMA U  HOBBIE
KOMMYHUKAIIUU U CBS3H, HalpaBleHUs] B HayKe O
ITK-1.2. IIpoBoaut | mommmepax.
nabopaToOpHbIE UCCIIeIOBAHUS, 3aMepHI,
aHanM3bl OTOOpPAaHHBIX  IPHUPOTHBIX
o0pa31os; pabortath Ha
AHATUTHIECKOM nabopaToOpHOM
o0opynoBaHuY; UCIIOTB30BaTh
aBTOMAaTHU3HPOBAHHEIE CUCTEMBI
KOHTPOJISI DKOJIOTHYECKOTO COCTOSTHHS
TEPPUTOPHIL.
IIK-1 €cNoCOOHOCTBIO
3. | 3kcnayaTHpoBaTh COBpPEMEHHYIO
anmapaTrypy M oOopyaoBaHue st |
BBINOJIHEHUSI HAY4HO- |
HCCJIeI0BATEILCKHX  MOJIEBBIX H
JabopaTopHbIX OHOJIOTHYECKHX
paboT
IIK-1.1 Tlpumensier B cBoel
| 1eATelbHOCTU aHaIMTIIECKOe
naboparopHoe 060})}’IIOBaHI/Ie; TepcrexTuss!
CpeCTBa BBIYUCIUTENBHON TEXHHUKH,
IPOMBITLIEHHOTO
KOMMYHUKAIIUH U CBS3U;

IIK-1.2. IIpoBonuT
nabopaTopHble KCCeI0BaHMs, 3aMepHl,
aHaIMU3bl OTOOpPAHHBIX  TPHPOAHBIX

0o0pasnos; paboTathb Ha
aHAITUTUYECKOM nabopaTopHOM
obopynoBaHuY; HCIIOJIb30BaTh
aBTOMATH3WPOBAHHBIE CHCTEMBI

KOHTPOJISL DKOJIOTHYECKOTO COCTOSIHUS
TEPPUTOPHUIL.

IIPOU3BOACTEA ITIOJTUMEPOB

TecT,
TUCKYCCHUS

|
| Tecr,
| JIACKYCCHUA




IIpnMepHbIii NepedeHsb OUEHOYHBIX CPEACTE

Tabmuua 2

Haumeno Kpartkas xapakTepucTuka IpencraBien |

BaHHE OLIEHOYHOI0 Cpe/IcTBa HE OLEHOYHOI'0
OL{€HOYHOI0 cpeacra B hoHae
cpeacTBa .

TecT CucremMa cTaHAapPTURUPOBAHHEIX Donp |
3aJJaHUM, IO3BOMSIOIIAs TE€CTOBBIX 3aJ[aHuil
aBTOMAaTH3UPOBATh IIPOLENYPY
HU3MEPEHUs] YPOBHS 3HAHUWA U YMEHUI
oOydaromierocs

Huckyccu Onenounsle cpe/cTRa, IlepeueHn

ITO3BOJISIONINE BKIIFOYHUTh
o0yuaroluxcs B IpoIecc 06CyKIeHHS
CIIOPHOTO BOIPOCa, TPOOIEMBbI B |
OLIEHUTh UX YMEHHE apTyMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUS

JUCKYCCHUOHHBIX TEM
JUIs TIpOBEAeHUs
JUCKYCCHH
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3. HEPEYEHB KOHTPOJIbBHBIX 3A,Z[AHI/II7! N UHbIX MATEPHAJIOB,
HEOBXOIUMBIX JJISI OUEHKU 3HAHMI, YMEHWI, HABBIKOB 1
OIIBITA AEATEJBHOCTH

3.1. Tunosele 3aJaHHS NI TEKYNIEr0 KOHTPOJIA YCIEBAEMOCTH

3.1.1. TecTnl

IIK-1  crmocoGHOCTEI0  SKCIUIyaTHPOBaTh  COBPEMEHHYIO  ammaparypy W
obopynoBanye [ BBINONHEHWS HAYYHO-HUCCIENOBATENBCKMX IIONEBBIX U
1a00paTOPHBIX OHOIOTUYECKHX paboT

WHpukaTophl KOMIETEHIMM:

IIK-1.1 IlpuMmeHseTr B CBOEH MEATENBHOCTH AaHAIMTHYECKOE J1abopaTopHOE
060pynoBaHHUE; CPEACTBA BEIYHUCIUTENFHOM TEXHUKH, KOMMYHHKAIUHA U CBA3H;
[TK-1.2. TIpoBOJUT NaGOpaTOPHEIE HCCIIENOBAHNS, 3aMephbl, aHAIN3bI OTOOPAHHBIX
NPUPOAHBIX  00pasloB; paboTars HAa  aHAIUTHYECKOM  J1aGOPaTOpHOM
00OpY/IOBaHMH; HCIIONBL30BATH aBTOMATH3HPOBAHHBIE CHUCTEMBI  KOHTDOIS
3KOJIOTAYECKOT0 COCTOSIHUSA TEPPUTOPHIA.

3AJAHUSA 3AKPBITOI'O THITA

3apanus KOMOHHHPOBAHHOIO THIIA C BLIDOPOM OHOI0 BEPHOIO OTBETA M3
NPpeAJI0KEHHbIX BADHAHTOB

IIK-1.1 IlpuMeHseT B cCBOeH [EsTENbHOCTH aHAJIUTHYECKOEe J1abOpaTOpHOE
000pyZI0OBaHKUE; CPEACTBA BEMUCIUTENHHOM TEXHUKH, KOMMYHHMKAIMH U CBA3Y,

3apanmue 1.

Ipouumarime mexcm u 8vibepume NpasuIbHLILL OMeem.

Kak  mHaselBaeTcs  4YHCIO  MOHOMEPHBIX  3BEHBEB,  OOpa3yIOIMX
MaKpOMOJIEKYILy IonuMepa?

1. CteneHs ynopsnoueHHOCTH

2. CreneHb cTEpeOperysIpHOCTH

3. CTeneHsb KpUCTATHYHOCTH

4. CreneHs NoMMePH3aITUH

Orser: 4

3aganue 2.

IIpowumartime mexcm u gvibepume npagunvHblil Omeem.

Kak HaspiBaeTcs paspyllleHHe IIOIMMEPOB IIOX BO3AEHCTBHEM (H3HKO-
XUMHYECKHX (PaKTOPOB HA3hIBAETCH?

1. neBynKaHU3aIHA

2. DecTabunm3anus

3. IecTpyKIus

4. necopOrus



OtBerT: 3

3ananue 3.
IIpouumarime mexcm u vibepume NPasunbHLLIL OMEEm.
M3 kakoro BelecTBa IyTeM IOJUMEPH3AIHN IONYYAIOT CHHTETHYECKUMN

Kay4ykK?

1. MmeTunakpunara
2. MeTaHa

3. Oytagmena-1,3
4. aKkpuIOHUTpUIIA
OrtBert: 3

3aganus KOMOHHHPOBAHHOIO THIIA ¢ BLIGOPOM HECKOJIBKHX BEPHBIX OTBETOB

U3 NpeJJIo:KeHHBIX BAPHAHTOB
3ananue 4.
Buibepeme u3 npeonoscennvlx 8apuanmoe éce npasunbHoie omeemol
CrocobaMu noiy4eHns: BBICOKOMOJIEKYISIPHBIX COEIMHEHHH SIBISIOTCS
1. Peakiuu nomuMepu3annu
2. Peakiun okucinenus
3. Peaknum 3aMeleHus

4. Peakumy KOHIeHCAIIMU
OrtserT: 14

3aganue 5.

Buvibepeme u3 npednosicernvix 6apuanmos éce npasunvHvie OMeemnl
K npupoasbeM nonuMepaM OTHOCSATCS

1. Ilenx

2. Ilepcts

3. Kamnpon

4. Heitinon

OtseT: 12

33}13]—[“5] 3aKPLITOTO THIIA HA YCTAHOBJIEHHE COOTBETCTBHSA

IIK-1.2. TlpoBomur nabopaTopHbIE MCCIEAOBAHUS, 3aMepPbl, aHAJIU3bI

OTOOPaHHBIX IPHPOAHBIX 00PAa3IOB; paboTaTh HA AHAIUTHYECKOM J1abopaTOpHOM
000py/I0BaHHM; HCIIONB30BAaTh ABTOMATH3MPOBAHHEIE CHCTEMBI  KOHTPOJIS
SKOJIOTHYECKOTO COCTOSHHUS TEPPUTOPHIA.

3ananmne 6.
IIpouumanme 3a0anue u ycmanogume coomeemcmeue
OmnpenienuTe NpOUCXOXKIEHHE ONUMEPOB:

| Mponcxoxaenue | Ioammep |

LA

A mpuponHsle 1 | 1 Heitnon
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3 b uckyccTBeHHBIE | 2 2 HUTPOLEIUIION03a
B B cuHTeTHYECKHE 3 | 3 xnonok
r I' mpyroe 4 4 pe3uHa
3anumuTe B TabMIly BRIOpaHHbIE IM(PEI T0J1 COOTBETCTBYIOMIUMY OYKBaMH. _
A b - B | |
|

Otset: A352B1

3aganue 7.
IIpowumarime 3a0anue u ycmanosume coomeemcmeue
YcTaHOBUTE COOTBETCTBHE KOH(DopManuit Genka

Bua xondopmanun Crpykrypa

A IIepBAYHAS 1 | KOHII0MepAaT 1100y

b _ BTOpHYHAs 2 rinobyna

B | TpeTUYHAas 3 | menoyka

r | ueTBepTHUHAS | 4 Crpaib )
3anuire B Tabnuy BeIOpaHHEIE HH(PHI O] COOTBETCTBYIOUMMHU OYKBAMH.
A b B r

Oteet: A3B4B2I'1

3apanmue 8.

IIpouumarime 3a0anue u ycmanogume coomeemcmeue

YCTaHOBHTE COOTBETCTBHE MEXAY Ha3BaHHUEM W KOJTMYECTBOM MOHOMEDOB B
CTPYKTYPE COIOIMMEPA

Bupa conoanmepa Koau4deeTrBo MOHOMEpOB B
~ comoJHMepe
A | GunonMMep i1 IIITh MOHOMEPOB o
b | TEPIIOJIMMED 2 JIBa MOHOMEpa
B KBaTepIIOJIUMED 3 YeThIpe MOHOMeEpa
r IIEHTAIOJIUMEDP 4 TPH MOHOMeEDA
3anuumre B Tabuily BRIOpaHHbBIE HHQPHI 0] COOTBETCTBYIOIHMHU OyKBaMHU.
A b B r

| - N |
Otsetr: A2B4B3I'1

3aganne 9.

IIpouumanme 3a0anue u ycmanogume coomeememeue

YCTaHoBUTE COOTBETCTBHE MEXIy HA3BAHHUEM H B3aMMHOMY PaCIOIOXEHHUIO
3BEHBEB B JIMHEWHBIX COITOJIAMEpax

Bug cononnmepa ; - Ctpykrypa ‘
A CTaTUCTUYECKUH comoumep | 1 COMONMMEP, B LEMAX KOTOPOTO
3BEHBSI PACHpPEACNICHbl B MOPAIKE

- yepeI0BaHus
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'B YepeAyIOMMIACS COIOIAMED 2 COMNONHUMEP, B LEISIX KOTOPOTo
' 3BCHbA pacnpeacieHbl o
. HM3BECTHBIM 3aKOHAM CTATUCTHKHU
B 6rokcononuMep 3 COIIOJIUMEP U3 ILelel, B COCTaB
KOTOPBIX BXOAMT OOJbIIEe JBYX
BHJIOB COMOHOMEPHBIX 3BEHBEB B
perysipHO# nocief0BaTeNbHOCTH
r nepuoandeckuil cononumep | 4 COIIOJIUMEDP, B IEISIX KOTOPOro
COMOHOMEPHEIC 3BEHbBS
PacIojoXeHbl OJI0KaMu

3anumure B TaOIUIy BEIOpaHHBIE HUQPHI ITOJI COOTBETCTBYIOIIUMU OYKBaMH.
A b B I

"Otser A2B1T3B4

3apanue 10.

Ipouumatime 3a0arnue u ycmanosume coomeemcmeue

YcTaHOBUTE COOTBETCTBHE MeEXJy KOHOUTYpPAllMOHHBIMU  YPOBHSMHU
MaKpOMOJIEKYJIbl ¥ MX IPUMEPaMH

Kondurypanuonaslii ypoBeHb Ilpumep
MAaKPOMOJIEKY.JIbI
A KOHQUTypaLus MOHOMepHOro | 1 «XBOCT-TOJIOBa»
3B€Ha
b KOH(UTrypalus JHaabl 2 onTu4eckre (opMpl
B | DaNbHUH KOHGUTYpaIlMOHHEIH | 3 JUHENHas
a HOPSITOK
r KOH(Urypanys ey B [EeJIOM 4 peryispHas,
HeperyJsipHas
MOJIEKYJITBI
3anmmuTe B TabnuIly BRIOpaHHbIE IH(PEI 10]] COOTBETCTBYIOIUMH OyKBaMH.
A B 5B [B _r
|
Oteer A2b2B41°3

3aﬂaHI/lﬂ 3AKPBITOTO THIIA HA YCTAHOBJICHHE IMOCJHECA0OBATECIbLHOCTH

[IK-1.1 IlpumMenser B cBoel AEATENBHOCTH AHAIMTHYECKOE J1abopaTopHOE
000pyOBaHUE; CPEeICTBA BEIUMCIUTEIHHOM TEXHUKH, KOMMYHUKAIU U CBS3Y;

3aganne 11.

IIpouumaiime 3adanue u ycmanosume nocned08amenbHOCHb

YcraHoBuTE [IOCJIEJOBATEIEHOCTD KOH(UTYpaIlMOHHBIX YpOBHEM
MaKpPOMOJIEKYJIBI:

1. manbHUI KOHQUTYpaLlMOHHEIN TIOPSAOK
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2. Koudurypamnus MOHOMEPHOTO 3BeHa
3. KoHUTypaus JHaIbl

4. xoH(UTYpalus HelH B IEJIOM
Otsert: 2314

3aganne 12.

IIpouumaiime 3doanue u ycmanogume nocaed08amenbHOCMb

YcraHoBuTE MOCIENOBATENbHOCTh KOH()OPMAIMOHHBEIX YPOBHEH I€NK B
HEJIOM:

1. Cxiaguarast koHdopmarms

2. I'moGyna

3. Kity6oxk

4. CrepxeHb

Ortsert: 3214

3ananmne 13.

Ilpouumaiime 3a0anue u ycmanosume nocied08amenbHOCMy
YcTaHOBHUTE NOCIEA0BATENFHOCTE 00pa30BaHUs KPUCTAIUIOB IOJUMEPOB
1. Kpucrammur

2. Arperanusi KpUCTaJUIUTOB

3. MoHoKkpucTamwl

4. DnemeHTapHas sUcika

Otser: 4312

3ananne 14.

lIpouumaiime 3a0anue u ycmanogume nocie0o8ameibHOCMs

YcraHoBUTE IOCIEAOBATEIBHOCTE 00JACTed Pa3IUIHON YHIOPSIOYEHHOCTH
B IIOJIMMEPHOM Telle HauhHasl ¢ HauMeHee OpraHU30BaHHOM:

1. ITotHOCTEIO aMoOpdHAast CTPYKTypa

2. W neansHbIi KpUCTAILT

3. AMopdHas cTpyKTypa ¢ Koppesiueii

4. [Tapakpuctannut

Orger: 1342

3aganne 15.

Ilpouumaiime 3ad0anue u ycmaHogume nocied08amebHOCHs

Pacnionoxure B  TNOpsAAKE  BO3pacTaHWs  CTaAWM  PaJUKAILHOM
MOJIMMEPU3AIIUHN

1. Ilepenaua nemnu

2. annmanug nemnum

3. OOpeIB LeH

4. PocT nenu

OtBet 2413

3AJIAHUE OTKPBITOI'O TUIIA

16



IIK-1.2. IIpoBogut naGopaTOpHBIE WCCIEIOBAaHUS, 3aMeEphl, AHAIW3EI
0TOOpaHHBIX NPHPOAHBIX 00Pa3IoB; paboTaTh HAa aHAIKTHYECKOM Jab0paTOpHOM
000pYZOBAHMH; MCIIONB30BATh ABTOMATH3MPOBAHHEIE CHCTEMBI  KOHTPOJS
3KOJIOTUYECKOI'0 COCTOSIHUS TEPPUTOPHIA.

3ananmne 16.

IIpouumaiime mexcm u 3anuwiume pazeepHymoiii 060CHO8AHHBLIL OMEEM

Bricokomonexyisipusle coenunenus (BMC) — momumepsl 3T0 XHMHYECKHE
BEIIECTBA C OONBINON MONEKYISIpHOH Maccoil, MOJIEKYJIBI KOTOPLIX COCTOSAT M3
OrpPOMHOI0 4YHCla (COTEH U JaKe ThICAY) aTOMOB, OOBIYHO COEMUHEHHEIX MEXIY
coboit KOBaJICHTHHIMHU CBSI3SIMH. Taxwue MOJIEKYJIbI Ha3bIBaIOTCS
MakpoMoJleKynaMu. [laliTe ompeneneHude TaKUM TOHSATHAM KakKk MOHOMeED,
OJIUTOMED, ITOTUMED.

Otser: ITlonumeps! - 3T0 oOInee Ha3BaHWe, JAHHOE HIMPOKOMY KpPYTy
BEINCCTB, O0JafJaloONMX BBICOKOH MoONleKyNsapHOH Maccoil (o6eiuno > 5000),
«KOMIUIEKC CBOHCTB KOTOPBIX OCTaeTcs NPaKTUIeCKHM HEH3MEHHBIM HpHU
n00aBIeHNN WK YIAJICHUH OJTHOTO YITH HECKOIBKUX COCTABHBIX 3BEHBEBY.

MonoMep — HCXOZHOE HHU3KOMOJEKYJSIPHOE COEIHHEHWE, HCIIONb3yeMoe
JUIA TIOJTy4YEHHUS OJUMEPOB. )

Onuromeps! 3aHUMAIOT IIPOMEKYTOUHOE ITOJIOKEHHE MEXKIY MOHOMEPaMH 1
nonuMepamMd. OHE OOBIMHO HKMEIOT MOIIEKYJIIpHYl0 Maccy wenee 5000.
OuspyecKUe CBOUCTBA OJIUTIOMepa U3MEHSIOTCS NpH AOOABICHHH WIH YAaJICHUU
OJHOI'0 MU HECKOJIEKMUX COCTABHBIX 3BEHHEB €0 MOJIEKYJIBI

3ananmue 17.

IIpouumatime mexcm u 3anuwume pazeepHymolii 060CHO8AHHbIN Oomeem

CroiicTBa, IposBisfeMble MONMMEPaMH, 3aBHCAT OT psjAa MapameTpOB:
COCTaBa LN MoIUMepa U IPYIII, HAaXOAIIMIHUXCS B 00KOBOM 0OpaMIICHHHU LIEIH, OT
JUIMHBl M CTPYKTYPBl OCHOBHBIX IIelled MaKpOMOJIEKYJ, HX TIHOKOCTH;, OT
paclooXeHUsl OTHAENBHBIX Liened U Jaxke UX ¢(parMEeHTOB OPYr OTHOCHUTEBHO
Jpyra B o0beMe MOJMMEPHOI0 BEIIECTBA M HEKOTOPHIX APYIHX (PaKTOPOB.

IlosimMepsl MoryT OBITH Kj1acCUUIMPOBAHBl PaA3IUYHBIM  00Opa3oM.
Vkakxure Ha Kakpge TIPYNNbl  JelsaTcs [OJIMMEPhl B 3aBUCHMMOCTH  OT
IIPOMCXOXKACHHUS.

Ortser: IIpupozanble IOIMMEpH! - MOMUMEPHl U3 HATYypPaIBHBIX MAaTepHalioB,
HanpuMep: 6eJIoK, LeJUTI0N03a, HaTypalbHBIA Kay4dyK U JIp.

HckyccTBeHHBIE NONHMMEpPHl - IONHMEPHI, KOTOPBIE TOJYYEHBl IIyTEM
XAMWYECKOH MOAMGHUKALMK IIPUPOAHBIX IOJIMMEPOB (HAmpuMep, SQUpHI
LETLTIOIIO3HI ).

CuHTeTHYeCKHE TONMMEpHl - IIOJNMMEPBl, KOTOPble CHHTE3HPYIOT U3
HU3KOMOIIEKYJIIPHEIX BEHIECTB (HAIlpUMep MOIHITHIICH, MOJUBHHIIXIOPHU,
TOJIHaMHUJT U JIp).
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3ananue 18.

Ipouumaiime mexcm u 3anuuiume pazsepHymoiil 0O0CHOBAHHbLIL OMEen

XapakTep IOBENEHUS NOJMMEPOB NPH AEHCTBUM MEXaHMYECKUX Harpy3ox
paznuueH. ONUIINTe HAa KakWde TPYINGI B 3aBUCUMOCTH OT TOBEACHUS IOJIMMEPOB
IpU JeHCTBUM Harpy3ka NeNsTcs NOJMMEpbl, NPUMETHTE MPUMEPHI MTOIMMEpPOB
yKa3aHHBIX CPYIIIL.

Otset: Tekyune nosumepsl — HeoOPaTUMO U3IMEHSIOT CBOIO GOpPMY MOJ
JIEHICTBHEM Jla)Ke HEOOJNbIINX MEXaHUYECKUX HArpy30K, YTO CBS3aHO C B3aUMHBIM
[epeMeIlleHHeM MAaKpOMOJIeKyd (HampuMmep, IIOJIHU300yTHIIeH, (deHomodop-
MaJbIeTHAHbIE IOJTUMEPHI - PE3OJIBI).

Boicoko3nacTuunble  mojuMepbl  (3aacTtomepbl) —  o0paruMo
IeOpPMUPYIOTCS TIPU BO3JSHCTBHH OTHOCHUTEIBHO HEOONBINMX HArpy3ok. OTo
CBS3aHO C TeM, YTO CBEpHYTbIe B KIyOKM MaKpOMOJNEKYNbl Kak Obl
«pacTATMBAIOTCS», 4 IIOC/Ee CHATHS Harpy3kH MakpoMOJIEKyJia BO3BpaIaeTcsl B
cBepHyTOe cocrossHHe. K nmactoMepaM OTHOCAT Kaydyku u pesuHy. [lpu
HarpeBaHUM BBICOKODJIACTUYHBIMU CTAHOBSTCS MHOI'HE TBEpAble ITOJIHMEPHI
(monMcTUPOII, TONIMBUHIIIXJIOPHL U JIP. ).

Teepable moauMepsl - MaJIO U3MEHSAIOT CBOIO GOpMYy Haxke IpU OONBIIUX
MEXaHWYEeCKUX Harpyskax, T.e. SBISIIOTCS YIpyro-tBepAeiMu Tenamu. Ilocie
CHSATHS Harpy3Kd OTH MOJHMMEpPHl IOJHOCTHIO BOCCTaHABIMBAIOT  CBOKO
[IEpBOHAYAIBHYIO (POpMYy.

3aganmue 19.

lIpouumaiime mexcm u 3anuwiume pazeéepHymviii 000CHOBAHHI OMEem

JaliTe XapaKTepUCTHKY OCHOBHBIX CIIOCOOOB MOJIY4EHHS MTOJIUMEPOB

Otser: Honumepusanus - peakuuss oOpazoBanus BMC nyrem
[IOCJIEA0BATENLHOIO IIPUCOCAUHEHUS MOJIEKYJ MOHOMEpa K pacTylled Lenu. n
CH2=CH2 (-CH2-CH2-)n. Ilonumepuzanus sBIseTCS LENHBIM IMPOIECCOM U
IIPOTEKAET B HECKOJIBKO CTaJUi: — MHUIIMHUPOBAHUE — POCT LIeNH — OOPBIB LIETH.
Urobsl Havanachk IeMHAs peakuus MOoJIuMepH3aly, HeoOxomumo "crenars”
HE3HAYUTEJBHYIO YaCTh MOJIEKYJ MOHOMEpa aKTUBHBIMH, TO €CTh IIPEBPATUTh UX B
cBOOOAHEIE pagUKalibl WM B HOHEL. B IepBOM cilydyae MONUMEPHU3alUs MOHIET 110
pafMKalIbHOMY MeXaHW3My (pagukaibHas MOJMMepHU3alls), a BO BTOPOM — IIO
HOHHOMY (KaTHOHHAs TIOJMMEpU3alMsd WJIH aHHOHHAas ITOJIMMEpH3alns).
MonomepamMu B MONUMEPHU3AIUHA MOTYT OBITH BEIIECTBa, CIIOCOOHBIE BCTYIAThH B
peaKknuuy MNpUucoeIUHEHHUS.

ITomuxkoHmeHcanuss - mnporecc obOpazoBanus BMC, nporekarommuii 1o
MEXaHU3My 3aMELICHHS M CONPOBOXIAIOIIMHCA BBIACICHHUEM ITOOOYHBIX
HU3KOMOJIEKYJISIPHBIX MPOAYKTOB. MoHOMEpPHI, ClIOCOOHBIE K MOJHKOHACHCAIIUN:
COCIMHEHHS, COICpIKalllle HE MeHee IBYX (QYHKIIMOHAIBHBIX TPYIII, CIIOCOOHBIX K
XMMUYECKOMY B3aMMOJIEVCTBHIO: aAMHUHOKHCIIOTEI, ITOJIHAMHJEI, OKCHKHCIOTHI,
nonu3Gupel. JIBa COeIMHEHWs, KaXI0e M3 KOTOPBIX COAEPKHT OJHHAKOBEIE
(QyHKLIMOHANBHEIE TPYIIIE, CIOCOOHBIE B3aMMOJCHCTBOBATh C TPYIIaMH APYroi
MoJieKynbl.  llomMKOHIOeHcanus — Ipoliecc CTYNEHYaTsld, T.K. o0pa3oBaHue
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MaKpOMOJIEKYJI MPOMCXOAHUT B pe3yiibTaTe psjia PeaklHil IOCIe 0BATENLHOrO
B3aUMOJICHCTBUS MOHOMEPOB, IUMEPOB WJIHM N-MEPOB KaK MEXAY COOOM, Tak U
ApYr ¢ OpyroM. B ocHOBe NOJMKOHIEHCAUMH JIEKHUT pEaKIHs 3aMEIIeHHsI.
OJIEMEHTHBIE COCTABBI MCXOHBIX MOHOMEPOB H IIOJIUMEPA OTIHYAIOTCS HA TPYHIY
aTOMOB, BBIICTTUBIINXCS B BHJIE HU3KOMOJIEKYIISIPHOTO MIPOAYKTA.

3apanne 20.

IIpouumaiime mexcm u 3anuuwume pazeeprymoiii 060CHOBAHHBIT OMBEM

OG6BIMHO TEPMUH «IEeCTPYKIMs» ymoTpebmsgeTcs Juii 0OO3HAYEHHS
IIPOLIECCOB YMEHBIICHHSI MOJIEKYJIIpPHOH Macchl nonmumepa. [lpu mepepabotke, a
TaKKe B IIpOIECCe OKCIUIyaTallMd M3AeNUi W3 TOJMMEPOB IPOMCXO/UT
IIOCTETIEHHOE WX paspylleHue - gectpyknus. IIponece mecTpykuuu HeoOpaTtuM U
IIPOTEKAET C Pa3phIBOM XHMHYECKUX CBA3EH OCHOBHON MakpOMOJIEKYJISIPHOM Lieny.

Onuiunre OCHOBHBIEC BUIBI JECTPYKIMH TTOJTHMEDPOB

Oteer: Xwummuueckass Jecrpykuus (0L BIMSHHEM  XUMHWYECKHX
pearenToB). OHa MOXET INPOTEKaTh MO NeUCTBHEM BOMBI, CIIMPTOB, KHCJOT,
meno4del, GeHoI0B, aMMHaKa, KUCIOPOAa | T. A.

OxuciarencHas JecTpyKIUsi OOBIYHO IIPOTEKAET II0 paJUKAIBHOMY
HenHOMY MexaHu3My. CBOOOAHEBIC paJuKalibl ITOABISIOTCS CHAyana 3a CcyeT
OKHcneHus KuciaopogoMm cBsseii C—H nomumepHo#t nenm ¢ obGpasoBaHueM
NOJINMEP-PauKaloB U JajJbHEHNIMM pa3pbiBOM IOJUMEPHOM Ifenu. Yaie Bcero
NOJIMMEP TOJBCPraeTcs OAHOBPEMEHHOMY NEHMCTBHIO KHclopoja U Temia. Ilpu
3TOM HaO/IOAaeTCa Tak Ha3blBacMasl TEPMOOKHUCIHUTENbHAS AeCTPYKIHS, HMEIoIas
TakxKe NemHOH MexaHusM. CKOpPOCTh OKHMCIWTENFHOW NECTPYKLHMH 3aBHCHUT OT
CTpPOCHHs TMOJIMMEPOB. Tak, IONMMEpEI, CoAepXalllie B LEMH KpaTHBIE CBA3M,
GBICTpee TOABEPraloTCs OKHCIMTENBHON AECTPYKIUH, YEM HE COIEpIKAIHe TAKUX
CBSI3EH.

Tepmuyeckas necTpyKuMsl NPOTEKaeT NPH HATPEBAHUM IOJIHUMEPOB, H B
3HAYUTENbHOW CTEIIEHH 3aBHCHT OT MX XHMHYECKOIO CTPOSHHS. JTOT IIPOIECC
Jale BCEro HIET IO PaJdKalbHOMY MEXaHHU3MY M COIPOBOXAAETCSA Pa3phIBOM
XMMHYECKUX CBS3ed M CHHXKEHHEM MOJEKYJIpHONI Maccel mnonumepa. s
Pa3sIUYHBIX IOJHUMEPOB CYIIECTBYET CBOH IIOPOI TEPMHYECKOH YCTOWYHBOCTH.
bonbmMHCTBO W3 HHX paspymaercs yxe mupu 200-300°, HO wuMeroTCs o
TEPMOCTOMKIE MOJIMMEPEI, HanpuMep, nonuterpadropatiieH (TedIoH), KOTOPHIH
BEIZIEP)KMBAET NJIATEIbHOE HarpeBanue mnpu 400°.

@otoxumuyecKas AecTpyKuus. M3[enus W3 IOIMMEPHBIX MaTepualoB
IpH SKCIUTyaTalliy Ha BO3JyXe BCErJa IOABEPraloTCs IEHCTBHIO CBETAa. JTO
IPUBOIUT K HX MPEXAEBPEMEHHOMY «CTapEHUIO», CBA3aHHOMY C pPa3sphIBOM
ITOJIMMEPHOM LIENH MOJ JeHCTBHEM SHEPIUU CBETA C JUTMHOM BOJHEI oT 300 mo 400
HM. Kucmopon Bosmyxa npu 3TOM  CHOCOGCTBYET OKHCIEHHIO —IIOJHMMEpA
(dorookucnenue). Hambomee cTpamaroT OT (HOTOOKHUCICHHS IUICHOYHBIE
MaTepHaibl ¥ BOJIOKHA.

Pajguaunonnas JecTpyKnMsi NPOUCKOIMT I0J BIMAHHEM HEHTPOHOB, a
TaKxKe 0-, 3, yusnyuenus. B pesynprare paspeiBarorcs xummueckue cesisu (C—C,
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C—H) ¢ o6pazoBanueM HH3KOMOJEKYJSIPHBIX IIPOJAYKTOB W paJuKaloB,
YYacTBYIOIIUX B JaJbHEHIINX peaKiIHsX.

MexaHau4yeckasi JeCTPYKIHSA IIPOMCXOIUT MO OeHCTBUEM MeXaHHUECKHX
HaIpsDKEHUH. ITO OJMH U3 YaCTO BCTPEUAIOMINXCS BUJIOB A€CTPYKIIMHI HOTHMEPOB,
TaK KakK MOJMMEPHBIE MaTepHallbl IIPU SKCIUTyaTallii MOTYT ITOABEPraThCs CaMbIM
pasHbeIM BHAaM Jedopmanmu. IIpn MeXaHU4YeCKOH HECTPYKIMH HPOMCXONUT
U3MEHEHHEe CIPYKTYpbl M CBOMCTB IIOJIUMEPOB, CBS3aHHOE C pPa3pBIBOM
MaKpOMOJIEKYI.

3.1.2. Boripoch! it AUCKYCCMH

IIK-1 cnoco6HocThI0 3KCIIYaTHPOBATH COBPEMEHHYI0 annapaTypy H
o0opyaoBaHHe A BbINOJHEHHS HAYYHO-HCCJIEAOBATEILCKHX MOJIEBbIX H
J1a00paTOPHEBIX OHOJIOTHYECKHX paGoT

IIK-1.1  Ilpumensem 6 cgoell  OesAMeNbHOCMU  AHATUMUYECKOE
nabopamoproe  obopydoeanue;  cpedcmeéa  GbIYUCIUMENLHOL — MEXHUKY,
KOMMYHUKAYUU U CEA3U,

Crpoenne ¥ CTpYKTypa MOJNEKYJIbI [TOJIIMEpA.

Kondopmanus momuMepa u ee 3HaYEHHUE.

I'moGynspHble 1 GUOPHIUIIPHBIE OEIKH.

benku — GpepmeHTH. ANIOCTEpHUECKI MEXAHU3M PETy/ISIMH.

benku — ropMoH#L.

BsaumocBs3b ctpoenus 1 ¢pyHkumii. [IpumMepsl.

OcHOBHEI€ 3Tarbl cHHTE3a OenKa.

@QonpuHr u ero 3HaueHue. IlanepoHsr.

MonekynsapHas naToiiorus Genka.

IIK-1.2. Ilpoeodum nabopamopnuvie ucciedosanus, 3amepwvl, aHAIU3bI
omobpannvlx  npupoOHwLix  0bpasyos;,  pabomamv  HA  AHATUMUYECKOM
nabopamopHom 0b60pyO0eaHUY, UCNONL306aMb ABMOMAMUSUPOBAHHbIE CUCTNEMbL
KOHMPOJIA IKONO2UYECKO20 COCMOAHUA MEPPUMOPUII.

Crtpoenue u pons JJHK.

Crtpoenwne u poss PHK.

buocunres JIHK.

Tpanckpunims PHK. Co3pepanue.

IlonaTHe TeH U reHoM. -

MyTanumu.

PHK-conep:xamme supycsl u JIHK-comeprxariye BUpycCHI.

NownhkBWbhe=

3.2. TunoBble 3agaHUsI LISl NPOMEXKYTOYHOM aTTeCTALHH

3.2.1. IlepevyeHb BONPOCOB K IK3aMeHy
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IIK-1 cnocoOHOCTLIO 3KCIUIYaTHPOBATh COBPEMEHHYIO ampmaparypy M
obopyaoBaHHEe JIfi BbINOJIHEHHSI HAY4HO-HCC/Ie0BATe/IbCKHX  NOJICBBIX H
J1a00paTopHbIX GHOJIOTHYeCKHX paboT

IIK-1.1  Ilpumensem @ ceoell  OeAMeENbHOCMU  AHATUMUYECKOE

nabopamoproe  060pyoogaHue;,  cpedcmea  GbIUUCAUMENbHOU  MEXHUKU,
KOMMYHUKAYUU U CBA3U,

l. McTOKM XUMHMH BBICOKOMOJEKYJSIPHBIX coequHeHwmit: WMpues o
MakpoMonekyie. CTaHOBIEHNE CaMOCTOATEIBHOM HAYKH.

OcHOBHBIE HOHSATHS W ONpeJeNieHHs XUMHH BBICOKOMOJEKYIISPHBIX
COECIMHEHHUH

3. HomMenknarypa nomumepon

4. Knaccudukaius moiaMepos

5. OcoOeHHOCTH MOJIEKYIIPHOTO CTPOEHHS MOJIUMEPOB

6. Kondurypains 1 koHpopMaIus MaKpOMOJIEKYIbI
7
8
9.
1

M

. I'mbkocTh MakpoMoteKynel. TepMOIMHAMUYECKHH CErMEHT
. CTpyKkTypa U GU3UKO-MeXaHMYeCKHUe CBOMCTBA IIOJIUMEPHBIX T
Ousnueckas XUMHUS IOIUMEpPOB: PaCTBOPHI IOJIUMEPOB
0.0On3pdeckas XUMUSA MOMAMEpOB: MeTons! onpesielieHus pa3MepoB U
(hopM MaKpOMOJIEKYII
11.®u3uka nomumepoB: OCOOCHHOCTH YIOPAAOYEHHOCTH COCTOSHMS
ITIOJTUMEPOB
12.®u3uka nonuMepon: PU3HYECKHE COCTOSHUS MTOJIUMEPOB.
13.buonommepsr: HykjieHHOBBIE KHCIOTEI
14.buononnmepsr: beaku
15.brononumepst: [lonucaxapu el

IIK-1.2. [Ilposooum nabopamopHvle uUCCIe008aHUA, 3AMEPbL, AHAAUZbL
omobpanubix. NpUpoOHbLIX  0bpaszyos;  pabomamv  HA  AHANUMUYECKOM
nabopamoprom 060py008aHUU; UCHONL306AMb ABMOMAMUIUPOBAHHBIE CUCIEMDI
KOHMPOJIA 9KON02UHECKO20 COCMOAHUSL MEPPUMOPUL.

BosiokHa u niienkn

DnacToMephl U IIaCTOMEPHI

IIpupoaHbIE KOMIIO3UITUOHHBIE MaTEPHATBI

DIEeKTPOIPOBOASINUE TIOTUMEPHI

Hanomarepuaiisl.

IlemHple peakuuu oOpa3oBaHUS MaKpPOMOJEKYN: PajgukanabHas

nonMMepu3anus. MonHas noiuMepuzarys

7. llennele  peakuuu ~ oOpa3oBaHHWs  MAaKpPOMOJEKYJ:  IeNHas
TOMMEPHU3ALINSL, «OKABYINAS» NOTAMEpU3AIUI

8. CrymnenuyaTble mpolieccsl 00pa3oBaHMsI MakpoOMOJIeKyil: MOHOMEpHI U

peaknuH, HCIOIB3YEMBIE B CTYIEHYATBIX IIPOIEccaX CHHTE3a

IOJIMMEPOB, CTAUH IIOJUKOAEHCALMOHHBIX IPOI[ECCOB

A e
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9. Merozb! OCYIIECTBICHHS CTYIIEHYAThIX PEaKkIMil CHHTE3a TONTUMEPOB.

10.XuMuueckre  peakumy — [OONHAMEPOB:  [lonMMepaHaTOTrHyYecKue
[IpeBpaleHus

11.Xumuveckue peaknuy IIOJMMEpPOB: Peakuuu JUCTPYKIMH M
CIIMBAaHHUS MOJIEKYII

4. METOJAUYECKHUE MATEPHUAJIBIL, OIIPEAEJAIOIIUE
IMPOLENYPHI ONEHUBAHMSA 3HAHUN, YMEHUM 1 HABBIKOB U
OIIBITA JEATEJIBHOCTH, XAPAKTEPU3YIOIINX DTAIIBI
®OPMUPOBAHUSI KOMIIETEHIINAMA

Kputepuy  olieHMBaHMs  3HaHWM  00YYalOUMXCA NPH  IIPOBE/ICHUU
TECTUPOBAHUS:

Pe3ynpTaT TeCTHpPOBaHHS OLECHUBAECTCA 110 NPOLEHTHOM IIKaJle OLEHKH.
Kaxnomy ofydaromemycsi mpejjiaraeTcss KOMILUIEKT TECTOBBIX 3aJaHU M3 25
BOIIPOCOB:

OTMeTKA «OTAMIHO» — 25-22 IPaBUIIBHBIX OTBETOB.

OtmeTka «xopomo» — 21-18 npaBHIILHEIX OTBETOB.

OTMeTKa «y/10BJ1€TBOPHTENBHO» — 17-13 IIPaBUILHEIX OTBETOB.

OTmeTKka «HeyOBJIETBOPHTEIBHO» — MeHee 13 IpaBUIIBHBIX OTBETOB

KDI/ITCDHI/I OlLICHUBAHU 3HAaHUU 06yqa101[11/1xc;1 IIPHA IMPOBCICHHUH TUCKYCCUM:

OTMeTK2 «OTJIHYHO» — OGY‘-IS.IOII[I/II\;ICH 9E€TKO BbIpaXXacT CBOIO TOYKY
3pPCHHA 10 pacCMaTpUBACMbIM BOIIpOCaM, ITPHUBOIS COOTBETCTBYIOIIUE ITPHUMEDPEI.

OTtMmeTka «Xopoio» — 06}"-121}01111/11‘/’1051 JAOITYCKaeT OTACJIBHEIC MOIPCHIHOCTH
B OTBETE.

Otmerka «yRoBjleTBOpuTeNbHO» — oOyuaromuiics oOHapyxuBaeT
npoOebl B 3HAHUSIX OCHOBHOTO y4eGHOTO ¥ HOPMATUBHOTO MaTepHaa.
OTmMeTKa «HEYOBJIETBOPHTENLHO» — oO0ydaromuiics Oo6HAPY)KHUBAET

CYIIECTBEHHbIE MPOOENnsl B 3HAHMSAX OCHOBHEIX IIOJOXEHHMM IWCLHTUIMHEL,
HEYMEHHE C TIOMOIIbIO TIpErojaBareNs IIOJyYHUTh IIPaBUIBHOE pEIIeHHE
KOHKPETHOW MPAaKTAYECKOM 3a/1auM.

Kpurepry 3HaHUH OPU IPOBE/IEHAN SK3aMEHA:

OTMeTKka «OTIMYHO» — BBIIOJHEHBI BCEe BHAB y4eOHOH paGoOTHI,
IpenyCMOTpeHHbICe  yueOHBIM  maHoM.  OOydwaromuiics  I€MOHCTPHpYET
COOTBETCTBUE 3HAHHH, YMEHUM, HABBIKOB IIPUBEJCHHBIM B TAOIMIIAX 110KA3aTENsM,
OIEpUPYeT MPUOOPETEHHEIMHI 3HAHUSIMY, YMEHHUSMHM, HABBIKAMM, IPUMEHSET UX B
CUTyalldsiX IOBBILICHHOW CIIOXKHOCTH. Ilpy s3TOM MOryr OBITH JOIYIIEHEI
HETOYHOCTH, 3aTPYJHCHMS IIPY aHAIMTHIECKUX OIepaIlisiX, EPeHOCe 3HAHWH U
YMEHWH Ha HOBBIE, HECTAHIAPTHEIE CUTYALIHH.

OTmeTka «xOpomio» — BEHIONHEHB BCe BHABL Yy4eOHOH paGoTEl,
OpenyCMOTpeHHble  yueOHbM  mnaHoM.  OOydwarommiics — AeMOHCTpHpPYeT
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COOTBETCTBHUE 3HAHUI, YMEHU, HAaBEIKOB IIPUBEICHHEIM B Ta0IHIIaX [MOKA3aTeNsIM,
omepupyeT NpUOOpPeTEHHBIMU 3HAHMSIMHU, YMEHHUAMH, HaBBIKAMU, IIPUMEHSET UX B
CTAaHZAPTHBIX CUTyauusiXx. Ilpu sTomM MoryT OBITH JOIYIIEHBI HE3HAYUTEIILHEBIE
OmuOKY, HETOYHOCTH, 3aTPyOHEHUS IIPU AaHAIUTHYECKMX OIlepalusixX, NepeHoce
3HaHWH ¥ YMEHHUI Ha HOBBlE, HECTaHAAPTHBIE CUTYalUH.

OTMeTKa «yI0BJIETBOPHUTEIbLHO» — HE BBHITIOJHEH OAWH WK Gojee BUIOB
yueOHOM paboTBl, MNpPEeIyCMOTPEHHBIX Yy4eOHBIM ImIaHoM. OOyvaroluics
JEMOHCTPHpPYET  HEINOJIHO€  COOTBETCTBHE  3HAHHWH, YMEHHM, HAaBBIKOB
IpUBENECHHBIM B Ta0NMIIaX [MOKa3aTessiM, JOMYCKAlOTCs 3HAUYMTENbHBIE OIIMOKH,
MIPOSIBIISIETCS. YacTUYHOE OTCYTCTBHME 3HAHWM, YMEHHH, HABBIKOB [0 pANY
[oKasarejieid, OOYYAIOIMMICS WCIBITHIBAET 3HAYUTENBHBIE 3aTPyJHEHUs IIpU
OIIEpHPOBAHHY 3HAHUSAMH ¥ YMEHHUIMU IIPU UX NIEPEHOCE Ha HOBBIE CHUTYalUH.

OTMeTKa «HEYJOBJETBOPHTEJIbLHO» — HE BBIIONHEHB BHIBI y4eOHOI
paboOThl, TPEAYCMOTPEHHbIE Y4YeOHBIM IUIAHOM. JAEMOHCTPHPYET HEIOJHOE
COOTBETCTBHE 3HAHMUI, YMEHHI, HABBIKOB IPUBEJCHHBIM B TaOMUIaX MMOKasaTelel,
IOITyCKaIOTCS 3HAYMTETRHbIE OMKOKHU, IPOSBIISETCS OTCYTCTBHE 3HAHMM, YMEHHH,
HABRIKOB 110 OOJbIEMYy psiiy IoKaszareneil, oOydarolMics HCHOBITHIBAET
3HAYUTENbHbIE 3aTPyAHEHUS NPH OINECPUPOBAHWU 3HAHUSMH U YMEHHSIMM IIPH UX
NepeHoce Ha HOBBIE CUTYaLlNU.

5. TOCTYITHOCTBb U KAYECTBO OBPA30BAHUS JJIA JIUI C OB3

[Ipy HeoOXomMMOCTM WHBAIMAAM M JHIAM C  OrPaHUYEHHBIMH
BO3MOXXHOCTSAMH 3JOPOBBS IPEJOCTABISIETCS NOIOJIHUTENBHOE BpeMs LA
MTOJITOTOBKH OTBETA Ha 3a4eTe.

IIpy TpoBefieHWH TPOLEAYpPHl OLCHUBAHUS PE3YILTATOB OOYYEHUS
HHBAJTHIOB H JIAIl C OTrPAaHUYEHHBIMH BO3MOXHOCTSAMH 3J0pPOBbS MOLYT
HCITOJIB30BATHCSI COOCTBEHHBIE TEXHUYECKHUE CPEJICTBA.

[Ipouenypa OLICHMBaHUS pe3yAbTATOB OOYYEHMs HHBAIWAOB W JIHI C
OrpaHHYEHHBIMA BO3MOXXHOCTSIMH 3J0POBbS MO AUCLUILUIMHE IPeAyCMaTpHBacT
npeocTaBienre HHGopMau B (GopMax, aJaNTUPOBAHHBIX K OTPaHMYEHHMAM HX
310POBbs U BOCIPUATHS HH(OOPMAaLUH:

— B TedaTHOM Qopme yBeJII/I‘-IeHHbIM!

Jnsg nun ¢ HapylLIeHUsIMU

nipuToMm, '
3peHHUs:
- — B (DOpMe 3JEKTPOHHOT'O JJOKYMEHTa. |
Jnga nvn ¢ HapyleHHsSIMH — B IleyaTHo# ¢opme,
ciyxa: _ — B (popMe INMeKTPOHHOro JOKYMEHTA.
Aad nun ¢ HapylleHUsSIMU — B ITeuaTHOM dopme, anmnapara:
OIIOPHO-JBUIaTeILHOIO aIlapara — B (hOopMe BIEKTPOHHOI'O JOKYMEHTA.

Ilpy npoBemeHHMM TpOUETYpPHl ONEHWBAaHUS Ppe3yNbTaTOB O0OyYeHHUs
MHBAIHIOB U JIHI[ C OrPaHWYEHHBIMIA BO3MOXHOCTSMH 370POBBS 110 JAUCLUIIIMHE
obecreyrBaeT BBIOJHEHHE CIICAYIOMIAX JIONOMHHUTENBHBIX TpeOOBaHMN B
3aBHCAMOCTH OT HHAWBUAYAIBHBIX 0COOEHHOCTEH, 00yJIaromuXCs:

a) MHCTPYKUHS TI0 NOPSAAOKY MNpPOBENCHHS IIPOLENYphl OLIEHUBAaHUS
IpeJIoCTaBIIsIeTCs B JOCTYHOW opme (YCTHO, B MUCEMEHHON dopme);
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6) mocTymHas (opMa IpemoCTaBlieHHs 3aJaHUi OLEHOYHBIX CPEACTB (B
neyaTHoi ¢opme, B redaTHOW QopMe yBeIMYEeHHBIM HIpUpTOM, B Gopme
3JIEKTPOHHOTO TOKYMEHTA, 38JaHUs 324U THBAIOTCS IperofaBaTeeM),

B) mocTymHas (GopMa IpeJoCTaBIeHHs] OTBETOB Ha 3afaHus (IMHCBMEHHO Ha
6ymare, Habop OTBETOB Ha KOMIIbIOTEPE, YCTHO).

ITpu  HeoOxomumocTH A oOydaromuxcs € OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U WHBaIWAOB NpOIleAypa OLICHUBAHHWA DPE3YIHTaTOB
o0yJeHus M0 UCHHUIUIMHE MOXKET IIPOBO/IUTHCS B HECKOJIBKO JTAIOB.

IIpoBenenne TpoIeLyphl OLICHUBAHUS Pe3ysbTaTOB OOy4eHHs MHBAIUIOB U
JUIl ¢ OrpaHWYEHHBIMH  BO3MOXHOCTSMH  3JOpOBbS  JONyCKaercs ¢
HCIIOJIb30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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AHHOTAIIHS
paGoueil MPOrpaMMsp1 JHCIHILINHBI
«XUMH$H BLICOKOMOJIEKYJIAPHBIX COSAMHEHHID (b1.B.13)
15 MIOATOTOBKH OaKa/IaBpoB
110 HANPABJEHHIO MOATOTOBKH 06.03.01
BuoJjorus, npoduib «['eHeTHKA KHBOTHBIX

Ileap  OcBOeHMSl  JHMCHMIUIMHBI:  OCBOCHHC  CTYICHTaMH TEOPETHHECKHX,
METOJOIOTHYECKEX M MPAKTHYECKUX 3HAHWH, {opMUpYIOIIEX COBPEMEHHYIO OCHOBY i
OCBOGHHS  NPOQIIMPYIOMEX  Y4eOHBIX — JMCHMIUIMH ¥ BBIIOTHCHUA OCHOBHBIX
npodecCHOHANBHBIX 3a71a4: GHONOTHIECKOr0 KOHTPOIIA SKOJIOTHYECKOTO Ka4eCTBa OKPYKAIOIICH
cpedBl, OXpaHbl OKpYXAoIieH Cpefbl OT 3arpsA3HCHUs, oxpaHsl OuopasHoobpasus M
PALMOHANEHOrO WCIONMB30BaHUS NPUPOJHBIX pecypcos H ap. Lempro kypca «XuMmus
BBHICOKOMOJIEKYIIAPHBIX COEMUHEHHI TalKe ABJLIETCH 3HAKOMCTBO CTYIEHTOB C OCHOBaMH
HAYKH O TIONMMEpaX M €€ BAKHCHIIMME IPAKTHICCKUMH NPHIOKEHUAMH, 3HAHHE KOTOPBIX
HEOOXO0TMMO KaXKIOMY DKOJIOTY, HE3aBHCHMO OT €TI0 HOCHeAyIONei y3K0oH crienHalu3aliim.

MecTo AMCHUILIMHBLI B YydeOHOM ILIaHe: B1.B.13, dopmupyeMas YIaCTHUKAMH
06pa3oBaTeNbHBIX OTHOLICHAH, OCBaNBACTCH B 6 cemecTpe.

TpeGoBanust K pe3yabTATAM OCBOCHMsSI JHCHMILTHHBL B pe3yJibTare OCBOCHHUA
JUCIMIUTAREL (POPMUPYIOTCS CIIEAYIOIAE KOMICTCHIMHI: ITK-1.

KpaTkoe cojep:kaHue IHCHUILIAHBL: XuMHS BBICOKOMOJEKYJIAPHBIX COETMHECHHUH
COIYTCTBYET BHIIONHEHHE CTYJICHTaMH naGopaTOpHBIX PaboT, KOTOPBIE OXBATBIBAIOT BCE
OCHOBHBIE pa3Jeibl Kypca: CHHTE3 IIOJAMEPOB, XHMHYCCKHC IpEBpAINCHHA, MEXaHMICCKUE
CBOMCTBA, CTPYKTypa NOJHMEPOB, PACTBOPLI NOJHMEPOS, oIMIEKTpoIuThL. 1lo KaxaoMmy
pasjeny CTYASHT BBINONHSAET OIHY nabopatopryto pabory. Takum 00pasoM, TEOPCTHHECKUE
3HAHMS, NOTYYEHHBIE CTYAEHTAMH TPH IPOCTYIIMBAHHY JCKIMOHHOTO Kypca, 3aKpeIlIsIoTCs
npuOOpETEeHHEM IPAKTUIECKUX HABBIKOB paboTHI ¢ BEICOKOMOJIEKYJISPHBIMU COCTMHEHUAMMA.

O6mas TPYA0eMKOCTh JUCHHILINHBI COCTABIACT: 4 3aveTHbIC eMUHANEL, 144 yaca.

HToroBslii KOHTPOJIH N0 THCHHUILIHHE: IK3aMEH.



