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1. OEJIb U 3AJAYU JUCHUTIJINHbI
IIporpamMma coctaBneHna B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC BO no HampaBieHHIO NOArO-
ToBKH 44.03.05 Ilegaroruueckoe oOpa3zoBanue ¢ AByMs IpodrIsiMu OAr0TOBKH) (yTBEepxAeH 22 dheBpa-
nsg 2018 r. Ne 125).

Ilenbto TUCTMIUIMHBI SBISETCS O3HAKOMHTH CTYACHTOB C MHOTOOOpa3veM MHUKPOOPTaHHU3MOB, B
MIEPBYIO O4epeib — MPOKAPHOT U BUPYCOB.

3aoauu DUCIUTUIUHEL:

— U3y4eHUE OCHOBHBIX CHCTEMATHYECKHUX TPYIIT MUKPOOPTaHU3MOB;

— X MOP(HOTOTHIECKUX OCOOCHHOCTEH;

— UIX POJIH B IPUPOJIC;

— UX XO3SIICTBEHHOT'O 3HAYECHHUS.

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OOIl
Juctmumaa «Mukpobuosorus» (b1.0.05.04.) oTHOCHTCS K MPEIMETHO- METOJAUYECKOMY YPOBHIO
mucnumana OITOIT.

JIJis OCBOCHWMSI TUCIUTUIMHBI « MHKPOOHOJIOTHS» 00yJaronIfecs HCIOIb3YIOT 3HAHUS, YMEHHUS, CII0-
COOBI JIESATENILHOCTH U YCTaHOBKH, C(HOPMUPOBAHHBIE B XOA€ U3ydeHHs aucuuruin «Lluronorusy, «'u-
CTOJIOTHS», «AHATOMHUS YeNoBeKay, «DU3NOIOTUS PACTCHHIN.

OcBoeHME NaHHOHN AUCIMILTUHBI SBISIETCS HEOOXOIMMOW OCHOBOW JJISi MOCIEAYIONIEro U3y4eHHs
qucuuIuing «I'eHetukay, «Teopust 3BOIIOLUN.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI
IIponecc n3yuyeHust JUCUUIUIMHBI HAlIpaBJieH Ha (OPMUPOBAHHUE CIIEIYIOUINX KOMIIETEHIIHA:

YK-1-Cnoco6en ocyuiecTBJISITh NOMCK, KPUTHYECKUI aHAJIN3 U CHHTe3 HHGOpMALMH, TPUMEHSATH
CHCTEMHBII MOAXO0/ /ISl pellleHUs MOCTABJIEHHBIX 3a/1a4

VK-1.1- 3HaHMe MEXaHU3MOB U METOJIMK [TOUCKA, aHAJIM3a U CUHTEe3a MH(POPMAaLIUH, BKIIOYAIOIINE CH-
CTEMHBIN Mo1X0/1 B 00siactu oopazoBanus; (3.1)

VK-1.2-3HaHue METOIUK MOCTAHOBKU IIEJTH U CIIOCO0O0B €€ TOCTHKEHHUS, HAYyYHOTO MPEJCTABICHUS O pe-
3ynbrarax o0padboTku uHpopmanuy; (3.2)

VK-1.3 -ymeHue aHaIM3UpOBaTh 3a/1a4y, BHIIEATH €€ 0a30Bble COCTABIIAIONINE, OCYILECTBIIATh AEKOMIIO-
surmio 3aaaqy; (V.1)

VK-1.4-ymeHue Hax0UTh U KPUTHUECKH aHAIM3UPOBATh HHPOPMALIMIO, HEOOXOJUMYIO JUIs peIlIeH s
nocTaBJjeHHOM 3a1aun; (Y.2)

VYK-1.5-ymenue paccMaTpuBaTh BO3MOXKHbIE BAPUAHTHI PELICHUs 3ajauH, OLICHUBasi X JOCTOMHCTBA U
Henoctatky; (Y.3)

VK-1.6- BnajieHre MeTO1aMu YCTaHOBJIEHUS! IPUUUHHO-CIIEICTBEHHBIX CBSI3€H U ompeiesieHus: Hanbosee
3HaYUMBIX cpeau Hux;(B.1)

VK-1.7- Bnagenue MexaHu3MaM1 MOUCKa MHPOPMALIMU B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX WH-
(hopMallMOHHBIX 1 KOMMYHUKAIIMOHHBIX TeXHoJoruii; (B.2)

ITK-2 Biaageer 0CHOBHBIMH OHOJIOrMYEeCKUMHU MOHATHAMH, 3HAHUAMH OHOJOrHYECKHUX 3aKOHOB U
SIBJICHUM

ITK-2.1- 3HaTh OCHOBBI OMOJIOTUIECKUX TTOHITHIA, OMOJIOTHYECKUX 3aKOHOB U siBIieHUH (3.1);

[1K-2.2- 3HaTh CYIIHOCTh U OCOOCHHOCTH OCHOBHBIX OMOJIOTUYECKUX MOHSITHMA, OMOTOTHIECKIX 3aKOHOB
U SIBJICHUM, TpaHullbl ux nerctsus (3.2);

[1K-2.3- 3HaTh TCHICHIIUU Pa3BUTHSI OCHOBHBIX OMOIOTHYECKUX MOHITHIA, OMOJOTUIYECKUX 3aKOHOB U
SIBIIGHUH, TPaHMIIbl UX JEHCTBUS U IPUMEHEHHE B IpodeccuoHanbHoi chepe (3.3);

[1K-2.4- YMeTh OpraHu30BBIBATH BUJBI JEATEIBHOCTH ISl MPAKTUYECKOTO UCIIOJIb30BAHUS OMOJIOTHYE-
CKHX TTOHSTUH, OMOJOTHUYECKUX 3aKOHOB | siBieHu (Y.1);



[TIK-2.5- YMeTh co3maBaTh yCIOBUS B 00pa30BaTEILHOM Cpeie AJIs MOHUMAaHUS ITyTel TPUMEHEHUsT OMo-
JIOTHYECKHX MOHATUIH, OMOJOTHYECKHX 3aKOHOB M SIBJICHUH B IIeAarorudeckoit aesrenpHoctu (Y.2);
[TIK-2.6-YMeTh ucnosib30BaTh pa3HOOOpa3HbIE METOIBI OMOJIOTUYECKUX UCCIICIOBAHMM JIJIs1 BBISIBJICHUS
MIPUYMH U CIEACTBHUU IEHCTBUS OTICIBHBIX (haKTOPOB Ha 3PPEKTUBHOCTh 00PA30BATEIBHOTO TIpOIecca
(¥.3);

[IK-2.7--BnaneTs HaBBIKAMH IJIAHUPOBAHUS BUJOB JEATEIBHOCTH IS MPAKTUYECKOTO HCIIOJIb30BAHUS
OMOJIOTHYECKHUX MMOHATHUN, OMOJIOTHYECKUX 3aKOHOB U siBjeHu# (B.1);

1K -2.8-Bnanets ciocOOHOCTHIO CO3/1aBaTh YCIOBUS B 00Pa30BaTEIBHOM Cpe/ie sl IOUCKA MyTeH
panMoHaIM3allUY TTeJarOrHIeCKOM IeSITeIbHOCTH TTpH o0yueHun o6uosoruu (B.2);

[1K-2.9-Bnagerp MeTogamMu OHMOJIOTHYECKUX WCCICAOBAHHMM ISl BBISIBJICHHUSI IPUYHMH U CIEIACTBUN JICH-
CTBUS OTJCTBHBIX (DAKTOPOB HA YCIIENTHOE OCBOCHHME OMOJIOTHYECKUX MOHITHIA, OMOJIOTUYECKUX 3aKOHOB
u siBiieHuit (B.3).

B pe3yabTaTe u3yueHHs] TUCHHMILUIMHBI CTYAEHT J0JIKEH:

3uamo
- MEXaHM3MbI U METOJIMKH MIOUCKA, aHAIN3a M CHHTE3a MH(OPMALIUH, BKITIOYAIOIHE CHCTEMHBIH OAX0/] B
obmactu 0Opa3oBaHus,
- METOJIMKH TTIOCTAaHOBKH LIEJIN M CIOCOOOB €€ JTOCTH)KEHHSI, HAYYHOTO ITPEJCTABICHHS O PE3yJIbTaTax
00paboTKK HHPOPMAITUH;
-OCHOBBI OMOJIOTHYECKUX TOHATUH, OMOJIOTUYECKHIX 3aKOHOB U SBJICHUIA;
- CYIIHOCTh M OCOOCHHOCTH OCHOBHBIX OMOJIOTHYECKUX MOHATHM, OMOJIOTHUYECKUX 3aKOHOB U SIBJICHUM,
I'PaHHUIBI X JICHCTBYS;
- TCHACHI WA PAa3BUTHA OCHOBHBIX 6I/IOJIOI‘I/I‘I€CKI/IX HOH?[TI/Iﬁ, OMOJIOTMYECKHUX 3aKOHOB U
SIBJICHUI, TPAHUIIBI UX JCHCTBHS U IPUMEHEHUE B IPO(eCcCHOHAIBHOM chepe.

Ymuems
- aHaJM3UPOBATH 3a/1a4y, BBIIESATH €€ 0a30BbIE COCTABIIAIONINE, OCYIIECTBIISITH JEKOMITO3UIIMIO 331a4H;
- HaXOJIUTh ¥ KPUTUYECKH aHATTU3UPOBATh WH(OPMAIIKIO, HEOOXOJUMYIO JUIsl PEIICHUS TOCTABICHHOM
3aJ1a49u;
- paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI PELICHUS 3a/1a4, OLCHUBAs UX JTOCTOMHCTBA U HEOCTATKH;
- CO3/1aBaTh YCIOBUS B 00pa30BaTEIHLHOM Cpejie IJisi MOHUMAaHUA MyTel MpUMEHEHUsI OMOIOTUUECKHX T10-
HATHUIH, OMOJIOTHYSCKUX 3aKOHOB U SBJICHUH B I1€1arOrH4eCcKON IesITCIbHOCTH;
- HCTIONIb30BaTh Pa3HOOOPa3HbIE METOIbI OMOJIOTUYECKUX UCCIICIOBAHUM JIJISl BBISIBJICHUS IPUYUH U CIIEI-
CTBU IeWCTBUA OTIENbHBIX (PaKkTOpOB HA AP (HEKTUBHOCTH 00pPa30BaTENHLHOTO MPOIIecca,;

Bnaoemo
- BIIQJICHHE METOJIaMU YCTaHOBJICHUS IPHUMHHO-CIIEACTBEHHBIX CBS3€H U OMpe/iesieHns Haubomuee 3Hauu-

MBIX CpeIU HUX;

- MEXaHU3MaMH ToUcKa HH(OPMALIUK B TOM YHUCIIE C MPUMEHEHHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX U
KOMMYHUKAIlMOHHBIX TEXHOJIOTHU;
- HaBBIKaMU TUIAHUPOBAHUS BUJIOB JIEATEIBHOCTH JIJIsl MPAKTUYECKOTO HCIOJB30BAHUS OHOJIOTHYECKHUX
MMOHSTHHI, OHOJIOTUYCSCKUX 3aKOHOB U SIBJICHUIA
- CITIOCOOHOCTHIO CO3/1aBaTh YCIOBUS B 00pa30BaTENBHOMN Cpe/ie IS TOMCKA MyTel pallioHaIn3auu
MeIarOTHIECKOM JACSITEIPHOCTH MPU 00YIeHUN OMOJIOTHH;
- METOJIaMU OMOJOTHYECKHUX MCCIEAOBAHUN IS BBISBICHUS MPUYMH U CIEACTBHMA NEHCTBUS OTACTBHBIX
(hakTOpPOB HA YCIIEITHOE OCBOCHHE OMOTOTHIECKUX TTOHITHI, OMOJTOTHIECKUX 3aKOHOB U SIBIICHUM .

4. OFBEM JJUCHUNJIMHBI U BUAbl YYEBHOUN PABOTHI

Bun yaeOHO# paboThI Bcero CemecTpbl
4acoB 5
AyIMTOpHBIE 3aHATHS (BCEro) 12 12
B ToMm uncrne:
Jlexrum (JI) 6 6
[Tpaktrueckue 3anstus (I13) 6 6




JlabopaTtopHsie padoTsr (JIP)

Kouncynsramuu (K)

CamocrosiTesibHas padoTa (Bcero) 60 60
B ToMm umncne:
IToaroroBka K TECTUPOBAHHIO 20 20
IToaroroBka K MpakTUIECKUM padbOTaM 20 20
BrinonHenue npakTHKO-OPHEHTUPOBAHHOTO 3a/1aHUS 20 20
Bu nmpoMexxyTo4HO# arTecTanuu: 3a4er 3ayer
OO0mas Tpy10eMKOCTh Yyacol 72 72
3a4YeTHbIC eANHHUIbI 2 2

5. COAEP) KAHUE JUCHUIIJIMHBI
5.1. Conep:xanue pa3ie10B IMCUUILIUHBI

Ne | HanmenoBanue pas-
/| Jena AUCIUTIINHBI

Coneprxanue pasuena

1 |O6mas MukpoOuoIo-
THsI

Brenenue B MukpoOuosoruto u ucropus e€ pazputus. O0I1Me CBONCTBa MUK-
poopranu3moB. OcobeHHOCTH cTpoeHusi Oakrepuil. dusmonorus OakTepuil.
Cucrema Oakrtepuil. I'enetuka Oaxktepuil. CTpoeHHE U KU3HEAESITEIbHOCTD

BUPYCOB.
B xo0e pabomwr no oannomy pazoeny niaHupyemcs uUcnoib308aHue Ciedyrouux uHmepax-
MUBHBIX PopM 00YUeHUA. UHMEPAKMUBHAA IEKYUS, CEMUHAP-UCCAe008aNUe.

2 |DKonoruyeckas MUK-
pobuonorus

MecTo MHUKpPOOPTraHM3MOB B IJIOOATBHOM IUKIE BelIeCTBAa U 3Hepruu. Mx
BIIUSIHUE Ha aTMoc(epHble, TuapocdepHbie U TuTochepHbie mporecchl. Muk-

POOPraHru3Mhbl B 6I/IOI_ICH033X.
B xo0e pabomwr no oannomy pazoeny niaHupyemcs uUcnoib308aHue ciedyrouux uHmepax-
MUBHBIX popm 00yUeHUsA. NeKyus NPOOIEMHO20 XapaKmepd, CeMUHAp-UCcaedosanue.

3 |llpuknamHas MEKpO-
Ouosorus

MukpoOuosiorndeckasi OMOTEXHONIOTHI. MeauuHckas Mukpoouosorus. Ou-

TOIIaTOJIOT 4. MI/IKpO6I/IOH0rH5{ IMAIICBBIX IMPOAYKTOB.
B xo0e pabomwr no oannomy pazoeny niaHupyemcs Ucnoib308aHue ciedyrouux uHmepax-
MUBHBIX (popM 00YUeHUs. NeKyus NPOOIEMHO20 XapaKmepd, CeMUHAP-UCCIedo8aHue.

5.2. Pa3aennl AMCHUIIINH M BUALI 3AHATHH

Ne | Haumenosanue paznena gucuumiaunel | JI | 1I3 | D1 |CPC| WurtepaktuBHble popmbl |Bcero
n/n
1 |O6mas MmukpoOuonorus 2 2 20 | 2 4. — uHTEpaKTHBHAs JIeK- | 24
s,
2 |Dxosornyeckas MUKPOOHOJIOTHS 2 2 2 20 |2 4. — nekmus npodsieMHoro| 24
XapakTepa
3 |llpuknanHas MUKpOOUOJIOTHS 2 2 20 2 4. — ceMMHap- 24
WCCIICIOBAHHE
Bcero 6 6 60 72
B TOM YHCJIe, B MHTEPAaKTUBHON opme 4 2 6




6. IPUMEPHASI TEMATHUKA KYPCOBBIX (ITPOEKTOB) PABOT
KypcoBble nmpoekTsI 1o qucuuiuinae «MHUKpOOHOIOTHS HE BBITOTHSIIOTCS.

7. YAEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBbI

a) OCHOBHAasl JIUTepaTypa

1. I'yceB, M.B. Mukpoo6uomnorus / M.B. I'yces, JI.A. Muneesa. — 7-¢ u3a. — M.: Axkagemus, 2007. —
464 c.

2. EropoBa, T.A. Ocuossl 6uotexunonoruu / T.A. EropoBa, C.M. Kiyrosa, E.A. )XuByxuna. — 3-¢
n3a. — M.: Akagemus, 2006. — 208 c.

3. Herpycos, A.W. O6mas mukpoouonorus / A.M. Herpycos, N.b. Kotoa. — M.: Akanemus, 2007.
—288 c.

0) 10MOJIHUTE/IbHASA JIUTepaTypa

4. Eropos, H.C. OcHoBbl yuenust 06 antuouorukax / H.C. EropoB. — 6-¢ u3a., mepepad. u jaorm. —
M.: Hayka, 2004. — 528 c.

5. Emunos, H.IT. Xumuyeckas mukpoouosnorus / H.I1. EnmuaoB. — M.: Beicmas mkona, 1989. — 448 c.

6. XKapuxosa, I'.I'. MukpoOuomorusi mpoJOBOJILCTBEHHBIX TOBApOB: CaHUTAapus W rurueHa / [.I.
Kapukosa. — 3-e uzn. — M.: Akagemus, 2008. — 304 c.

7. 3aBap3uH, ['.A. Benenue B npupogoBequeckyro Mukpoouonoruto / I'.A. 3aBap3un, H.H. Komno-
TwioBa. — M.: Yauepcuret, 2001. — 256 c.

8. Mapmysosa, JI.B. OCHOBBI MUKPOOHOJIOTHY, CAHUTAPUN U TUTUEHBI B TIUILEBOW MPOMBIIUICHHO-
ctu / JI.B. MapmysoBa. — M.: Akanemus, 2000. — 136 c.

9. Martoxuna, 3.I1. OCHOBBI (PM3HOIOTHH TUTAHHS, MUKPOOUOJIOTUY, TUTUEHBI B canuTapuu / 3.11.
Martroxuna. — M.: Akagemus, 2007. — 208 c.

10. MukpoOuonorusi, rurueHa u canurapus B Toprosie / T. I1. Tpymmna. — Poctos-Ha-/lony: ®e-
"ukc, 2000. — 320 c.

11. Herpycos, A.11. Mukpo6uonorus / A.W. Herpycos, .b. Koroa. — M.: Akanemus, 2006. — 352 c.

12. OcHOBBI MUKPOOHOJIOTHH, BUpYycOJorul U uMmyHosoruu / Pen. A.A. Bopo6sés, 10.C. Kpuso-
menH. — 2-e u3g. — M.: Akanemus, 2002. — 224 c.

13. OcHoBBI MUKpOOHOIOTHH, (Pr3HOIOTUU TUTAaHUS U caHuTapuu Juig oouienuta / T. I1. Tpymmna.
— PocroB-na-/lony: ®enukc, 2000. — 384 c.

14. ITpaktukym no mukpo6uosnoruu / Pea. A.M. Herpycos. — M.: Akanemus, 2005. — 608 c.

15. Tennep, E.3. [Ipaktukym no mukpooduonoruu / E.3. Tennep, B.K. [llunsuukosa, I'.1. Ilepesep-
3eBa. — 5-¢ U3 ., nepepad. u gom. — M.: ipoda, 2004. — 256 c.

16. ®upcos, H.H. Mukpobuonorus: cioBaps Tepmutos / H.H. ®upcos. — M.: Ipoda, 2005. — 256
C.

17. lllunpaukoBa, B.K. Mukpo6uonorus / B.K. [llunsaukoBa, A.A. Banskosa, I'.B. I'omoBa. — M.:
Hpoda, 2006. — 268 c.

18. Dkonorus mukpoopranuszmos / Pex. A.W. Herpycos. — M.: Akanemus, 2004. — 267 c.
B) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
1.  Basic Virology: http://www.blackwellpublishing.com/wagner/default.asp
2. ScienceDirect: http://www.sciencedirect.com/
3. MAUK Hayxa/MHaTepnieprnonka. MukpoOuoIoTHS: http://www.maik.ru/cgi-

perl/journal.pl?lang=rus&name=mikbio

4.  KiuHndeckass MUKPOOHOJIOTHS M aHTUMUKpOOHast XuMuoTepanusi: http://www.antibiotic.ru/cmac/
5.  DnemeHTHI: HOBOCTH Haykw: http://elementy.ru/
6. MEMBRANA: Jliomu. Unen. Texromoruu: http://www.membrana.ru/
r
1
2

) IporpaMMHoe odecrevyeHue:
Microsoft Office (Word, Power Point).
Jlnis paboThl B OMOIMOTEKE HCMONB3YeTCsl OOIIEBY30BCKOE TUIIEH3MOHHOE MPOrpaMMHOE oOecreye-
Hue — «Mp6uc-64», B coctaBe kotoporo Bxoaat APM «Karanoruzarop», APM «Huratensy/
3. Pedepatsl, mpe3eHTaIUH BBITOTHSAIOTCS CTYIEHTAMU C UCIOIb30BAaHUEM JIMIIEH3UOHHOTO MPOTPaMM-


http://www.blackwellpublishing.com/wagner/default.asp
http://www.sciencedirect.com/
http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=mikbio
http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=mikbio
http://www.antibiotic.ru/cmac/

Horo obecnieuenust MS Office.
4. JIns MOHUTOpPWHTA PEUTHHIA YCIEBAEMOCTU CTYAEHTOB HCIOJIb3YETCS Mporpamma «JIEKTPOHHbIE
BEJIOMOCTH.
n) IlepeyeHb y4eOHO-MeTOAUYECKOT0 OOecnevyeHHs AJIsl CAMOCTOSATEIbHOH PadoThl 00yYAKOIIHXCH
10 JMCUHUIIHHE:
1. Opranu3zamusi caMOCTOATENBbHON padOThI CTYACHTOB B YUYPEXJACHUH BBICIIETO 00pa3oBaHUs
[Tekct]: meTonuueckue pekomenaamnuu / Coct.E.b. Many3una, E.O. Hopuna; Anraiickast roc. AkaaemMus

00p-s um. B.M. lykmmna. — buiick: ®I'BOY BIIO «AI'AO», 2014 . — 84 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

HaunmeHoBaHue moMenieHuil Ui TpOBEAEHHUS BCeX BHIOB yueOHOH esTeIbHOCTH,
MPELyCMOTPEHHON

y4eOHBIM IIJTAHOM, B TOM YHCIIE MOMEIIEHHS Il CAMOCTOSATEIbHOM PaboThI, C yKa3aHHEM
MIepeYHsI OCHOBHOTO 000pYyIOBaHMSA, Y1€OHO-HATIISIHBIX TOCOOHH M UCTIONIB3yEMOT0
IIPOTPaMMHOTO 00eCTIeUeHHUS

Anpec (MecTONOJI0XKEHHE)
MOMEIICHHMIT 7151 TPOBEICHUS
BCEX BHJIOB y4eOHOM
JeATENBHOCTHU MPEyCMOTPEHHON
y4eOHBIM IIaHOM (B cirydae
peanu3anuy 00pa3oBaTeILHON
IIpOrpaMMEI B ceTeBoi opme
JIOTIOJTHUTEIIHHO YKa3bIBACTCS
HaUMCHOBAHHUE OPTaHU3ALMH, C
KOTOPOM 3aKII0YEH JOTOBOP)

Ayn. 110

VuebHast ayauTOpHs 1UIs HPOBEACHHUS 3aHATHI JICKIIMOHHOTO THIA, 3aHATUIH CEMUHAPCKOTO
THUIIa, KyPCOBOTO IPOSKTUPOBAHHMS (BBIIIOJIHEHHS KYPCOBBIX PadoT), TPYNIOBBIX H
HHJIMBUTYaJIbHBIX KOHCYJIBTAUH, TEKYIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTecTalluu
CrienmanuupoBaHHast MeOenb. TeXHUYECKHEe CPeACTBa 00yUCHUS: MyIbTUMEANHHBIN
mpoekTop, VievSonic, Mukpockorn MUKME/I-5 JIOMO, mukpockorn crepeockonmndeckuitM CIT-
2, MarHUTHO-MapKepHas focka, konopumeTp KOK-2MII, nonomerp yHuBepcansHbiii OB 74,
BECHI, 0aHs KOMOMHUPOBAaHHAs Ja0OpaTopHas yueOHas, MAarHUTHAS MEIIANKa, IIeYb My enbHas,
TEPMOMETP, TaiiMep, IMIMHIP, HATHYHME HOAKIIOUCHHS K ceTH VIHTepHeT, IepeHOCHOe
obopynoBaHue.

Poccuiickas ®eneparust, 659300
r. buiick, yi. CoBerckas, 11,
yueOHbIH KopITyc 4

Ayn. 116 Kabuner 6nonoruu

VYueOHast ayquTOpHs VIS IPOBEACHHS 3aHATHH JICKI[HOHHOTO THIIA, 3aHATHI CEeMUHAPCKOTO
THUIIa, KyPCOBOTO HPOSKTUPOBAHHMS (BBIIIOJIHEHHS KyPCOBBEIX Pa0oT), TPYIIOBBIX U
WHIMBHUAYAIbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOIIS U IPOMEXYTOUHON aTTeCTaIuK
CrenuanuzupoBanHas Mebenb. TexHudeckue cpeacTBa 00ydeHus: MPOEKTOP, CHCTEMHBIH OJIOK,
MPOCKIMOHHAS MaHeNb, HAIMYHe MOIKII0YeHHs K ceTu VHTepHeT

Poccuiickas deneparus, 659300
r. buiick, yn. Coserckas, 11,
yueOHbIH KopITyc 4

Ayn. 204

VYdeOHas aymuTopus TS MPOBEICHNUS 3aHATHIA JIGKIIHOHHOTO TUIIA, 3aHATHIH CEMUHAPCKOTO
TUTA, KyPCOBOT'O MPOCKTHPOBAHHUS (BBIIIOHEHHS KyPCOBBIX PA0OT), TPYIIOBBIX
WHIUBUYaJbHBIX KOHCYJIBTAINMN, TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOMN aTTeCTallUH
CrerranusupoBanHas Mebesb. TeXHuUeCKUe CpeicTBa O0YUCHHUS: HATMYKE TTOAKIIOUCHHS K
cetu HTEpHET, epeHOCHOe 000pyI0BaHHE.

Poccwuiickas deneparus, 659300
r. buiick, yn. Coserckas, 11,
y4eOHBIi Kopmyc 4

Ayn. 211 KoMIeroTepHsIii Kitacc

VYueGHast ay uTOpHs JUIS IPOBEACHHS 3aHATHI JEKI[OHHOTO THIIA, 3aHATHI CeMUHAPCKOTO
THUIIa, KyPCOBOTO MPOEKTUPOBAHHMS (BBIIIOJIHEHHSI KYPCOBBIX PaboT), TPYIIOBBIX U
WHJIMBUIyaJbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOM aTTecTaliu
CrnennanuzupoBaHHas Mebenb. TeXHUYECKHEe CPeACTBa O0YUESHUs: KOMIIBIOTEP MePCOHATBHBIN
HACTOJIBbHBIN (MOHOOJIOK), HANHYKE MOAKIIOUeHHs K ceTn MHTepHer.\

Tlepeuens nuyenzuonnoeo npozpammuozo obecnevenus. Pexeusumer noomsepoicoaroujezo
OoKyMeHma

Onepayuonnas cucmema Astra Linux Special Edition (monobnoxu) Konmpaxm Ne56-
DA/2022 om 23.10.2022 OO0 «Hnorcunupuneosviii yeump» « KOMIIBIOTEPHI U CETH»
IIpoepammusiti npooykm CAMO-TypAzenm 5.1 Obnoenenue c/¢p Ne344 om 08.07.2015,
002060p NeCTA/D@I'BEOY BIIO "AI'40"-344-15

Geozem Pro npoepamma ons eeooezuu, medicesanus Axkm npuema-nepedaydu No
KHUT00000610 om 09.12.112. no docogopy Nel55 om 07.12.2011 2. ¢ OOO "Kuponan
unpopmayuonnvle

Aumusupyc Kacnepcxoeo Cybauyenszuonneiii oocoeop CL[-00008996om 12.12.2022
JTuyensua Ne 26FE-221215-105649-5-36788(250)

CIIO no THUEH3HOHHBIM COTJAMIEHUSAM B CBOOOJHOM PacnpoCTPaHEeHHH, B TOM
gucae mo GNUGeneralPublicLicense u anamoram: 2 THC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uim anajor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
wim anagor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, [Iensep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA), LibreOffice

Poccwuiickas ®eneparust, 659300
r. buiick, yi. CoBerckas, 11,
y4eOHBIi Kopmyc 4




Ayn. 212

VueGHast ayquTopus IUis TPOBEACHHMS 3aHATUI JEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO
THIIa, KyPCOBOTO MPOCKTUPOBAHUS (BBIOJHEHUS KYPCOBBIX pa0OT), TPYIIOBBIX U
HHIMBUIYaJIbHBIX KOHCYJIbTALUH, TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOM aTTeCTalluu
CrenmanusupoBanHas Mmebenb. Texaudeckue cpectBa o0yueHus: Teiesusop LG, mocka
¢GumYapT, KOMIBIOTED

Poccuiickas deneparust, 659300
r. buiick, yn. Coserckas, 11,
yuebOHbIl Kopmyc 4

Ayn. 214

Y4ebHas ayIuTopus I NPOBEICHUS 3aHATHH JIEKIIHOHHOTO TUIIA, 3aHATHH CEeMUHAPCKOTO
THIIa, KyPCOBOTO MPOCKTUPOBAHUS (BBIOJHEHUS KYPCOBBIX padOT), TPYIIIOBBIX U
WH/IUBUYaJbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTeCTalluH
CrenuanuzupoBaHHas Mebenb. TexHuueckue cpeacTBa 00yueHUs: HATUIKE TOAKII0UEHHS K
cetu VHTEpHET, HepeHOCHOE 000pyOBaHNe

Poccuiickas deneparust, 659300
r. buiick, yn. CoBerckas, 11,
yueOHbIl Kopryc 4

Ayn. 215

YdeOHas aymuTopus TS MPOBEICHUS 3aHATHI JIGKIIUOHHOTO TUITA, 3aHATHIH CEMUHAPCKOTO
THTA, KyPCOBOT'O IMPOCKTHPOBAHHUS (BBIIIOIHEHHS KyPCOBBIX Pa0OT), TPYIIIOBBIX H
HMH/IUBUYaJbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTeCTalluH
CriermanusupoBanHas Mebenb. TexHuuecKkue cpeacTra ooyueHus: TeaeBu3op LG, cucreMublit
0JIOK, IPOEKTOP, JOCKAa MAaTHUTHO-MapKepHasi, IPOCKINOHHAs MTaHeNb, HAIMYUE MOJKITIOYCHUS
K ceTu MIHTepHeT.

Poccwuiickas deneparust, 659300
r. buiick, yn. Coserckas, 11,
y4eOHbIH KopITyC 4

HNEJATOIr'MYECKHI TEXHOIIAPK
«KBAHTOPUYM UM. K.A. YHHUHCKOI'O»

HaumenoBanue mnomemeHui Ui NOpPOBEACHUS
MPe1yCMOTPEHHOU

y4eOHBIM IJIAHOM, B TOM YHCJIC TIOMEHICHUS JUII CAMOCTOSITCIFHOW paboThl, C YKa3aHUEM
MEPEYHs OCHOBHOTO OOOpYIOBaHUS, YYCOHO-HATJSIMHBIX TOCOOMH M HCHOJB3YeMOTO
MIPOTPaMMHOTO 00CCIICUCHUSI

BCEX BHIOB Y4eOHOH IEATENFHOCTH,

Anpec (MecTOmoI0KEHHE)
HOMEIICHHMIT I TPOBEICHHS
BCEX BUJIOB y4eOHOM

JIeSITeNBHOCTH NPELYCMOTPEHHOM
y4eOHbIM IUTaHOM (B ciydae
peanu3anuy 00pa3oBaTeIbLHON

MporpaMMBl B ceTeBoil  (opme
JIOTIOJIHUTENBHO YKa3bIBaCTCS
HaUMCHOBaHHE OPraHW3alUH, C
KOTOPOM 3aKII0YEH JOTOBOP)

Ayn. 1-102

KaOuner 1i1st mpoBeieHNsT 3aHATHI TEXHOJIOTUUECKOH HalpaBJIeHHOCTH

Kommuiekt yueOHOM Mebenn.

TexHUYecKUe CPeCTBA: MHTECPAKTHBHBIA KOMIUICKC C BEIYUCIUTENBHBIM GJIOKOM M MOOHIIBHBIM
KpeljIeHneM, HOYTOyKH, O0Opa3oBaTeNIbHBIi KOHCTPYKTOP C KOMIUIEKTOM JaTYHKOB,
oOpa3oBaTebHBIl HA0Op 1O MEXaHWKE, MEXAaTPOHHKE M POOOTOTEXHHKE (6 KOMIUIEKTOB),
o0pa3oBaTeNbHBI HAOOP MO AIEKTPOHHKE, HIEKTPOMEXaHHKE U MHUKPOIPOIIECCOPHOIl TEXHHKE,
oOpa3oBaTenbHbId HAOOP Ul W3y4eHHs MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM U
MaHUITYJSIIMOHHBIX POOOTOB, KOMIUIEKT MAJIS HM3YYSHHUs! OIEpPAllMOHHBIX CHUCTEM peaJbHOTO
BPEMEHH U CHCTEM YNPABJICHHs aBTOHOMHBIX MOOMJIBHBIX POOOTOB, YETHIPEXOCEBOH y4EOHBII
pOOOT-MaHMIYNIATOP C MOJYJBHBIMH CMEHHBIMM HAacajkaMH, KOMIUIEKT TOJNeH W
COPEBHOBATEIBHBIX 3JIEMEHTOB, 00pa30BAaTENBHBIH MOIYJIb U YrIyOJNEHHOTO H3y4eHHUs
MexaHukH, MmexatpoHukn U CAY, nabGoparopus HCCIENOBaHUS OKpYKaloIeH cpemsl,
IBTEPHATUBHBIX HCTOYHHMKOB OSHEPTHM, MAaTEPUATIOB W  HHXXEHEPHBIX  KOHCTPYKLHH,
AQBTOHOMHBIH DPOOOT MAaHHIIYJATOP C KOJECAMH BCEHANPABICHHOTO JBIKEHHUS, O0a30BbIH
poboToTexHIUeCKHit HabOp, PECYPCHBI POOOTOTEXHUYECKUI HAOOp, MaT4WK LBeTa 0a30BOTO
poGoToTexHHYecKoro Habopa, yJIbTPa3ByKOBOI TaT4nK 6a30BOro poOOTOTEXHHYECKOr0 Habopa,
3apsHOE YCTPOWCTBO, 00pa3oBaTeNbHBIH HA0Op MO HW3YYEHHIO TEXHOJOTHH pPEBEPCHBHOIO
WHKUHUPHHTA, 00pa3oBaTeIbHbIH HAOOp MO M3yYEHHIO aJJMTHBHBIX TEXHOJOTHH U OBICTPOTO
MIPOTOTHITUPOBAHNUS, CTAHOK JIA3€PHOM PE3KH C YHCIOBBIM HPOTPAaMMHBIM YIIPABICHUEM W
CHCTEMOH (QMIBTPAIIU BO3IYXA.

Tepeuens TUYEH3UOHHO20 NPOSPAMMHO20 o0becneuenus.. Pexgusumsl noOMEepHcOaowe2o
OJoKyMeHma

ITO Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kourpaxr 14/1 or 03.12
21 O0O0 «Ilapyc ITrocy

Microsoft Office - 2019 (kopoGounas Bepcusi) ToroBop noxepreoBanus ot 06.05.2022
Liudpossie naboparopuu no ¢usmke, xumun, cuosorun [10 Releon Camera 1.1, Releon Lite
3.63 Konrpakr 51-0A ot 30.11.21 OOO «KoHcTaHTa»

O6opyznoBanue TexHonorudeckoro npoduist (Pobotsr, 3d ckanep, 3d npunrep) Konrtpakr 7-0A
ot 23.09.21 OO0 «KoncraHTa)

VyebHo-nccneoBaTenbckue 1aboparopur OnocurHaioB u Heifporexsonoruid IO BiTronies
Studio 5.1.10 Kontpakt 5-9A ot 23.09.21 OO0 «CrenKoMILIeKT

LnppoBbie MUKPOCKOITBI

ITO TouP Cam Kontpakt 4-DA ot 20.09.21 UIT Bebep Onbra CepreesHa

WHTepaKTUBHBIH KOMIUIEKC C BBIYHCIHTEIbHBIM OJIOKOM M MOOMIBHBIM KperuienueM [10O
Ikar Notebook Koutpakt 29-9A ot 12.11.21 OO0 «PyJlucmiukc»

IMTAK NITRINO Kontpaxt Ne55-2A ot 30.11.2021 OOO «Ilapyc ITmrocx»

Cranok mazepHod pe3ku ¢ UIIY wm cuctemoi ¢uubTpanum Bo3ayxa (0ONauHBIA pexuM

Poccuiickas @enepanus, 659333,
Anraifckuil kpaii, r. buiick, yi.
Bnagumupa Koponenko, 1. 53




www,gweikecloud.com) Konrpakr Ne10 ot 18.10.2021r. OO0 «YK «Bocrounas CHGupb»
AntuBupyc Kacnepekoro CyOmunensuonnsiii pmorosop CI[-00001380or 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JIMIEH3HOHHBIM COIJIAIIEHUSIM B CBOOOJHOM pACHPOCTPAHEHHH, B TOM
gucae mo GNUGeneralPublicLicense u amamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Ayn. 1-103

Kabuner ns 3anucu BeOMHApOB U MPE3EHTALIMOHHOTO KOHTEHTA

Kommexr yueGHOI Mebenu, GpaumyapT.

TexHuueckue  cpeicTBa:  CTYAWs  JUIA  CO3JAaHUs  [pe3eHTaluii/OHiaitH-BeOMHAPOB
/neMoHCcTpauuu  onbIToB, YK®-mpoekTop, KperuieHHe, HOYTOYK M MarHUTHO-MapKepHoOe
TIOKPBITHE.

Ilepeuenv nuyensuonnozo npocpammnozo obecneuenus. Pexsusumosl noomeepoicoaroujeco
JoKyMeHma

[Ipe3enTanmonHOE 060PYIOBAHIE

ITAK TeneBuneo/lara, Buneo/ducrant ITO Microsoft Win 10 Professional Koutpakr 8-DA ot
27.09.21 OO0 «TCH-Cub»

AntuBupyc Kacnepekoro CyOmunensuonnsiii morosop CI[-00001380or 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JMUIEH3HOHHBIM COIJIAIIEHUSM B CBOOOAHOM pacHpoCcTPaHeHHMH, B TOM
gucae mo GNUGeneralPublicLicense u amamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®@enepanus, 659333,
Anraiickuii kpail, r. buiick, yi.
Bnamumupa Koponenko, a. 53

Ayn. 1-107 - 1-111

KaOuner s mpoBeeHNS 3aHATHH €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH

Kommiexr yueGHO# Mebemnm.

Kommexr mabopatopHoii MmeGenu.

TexHUYecKue CpecTBA: MHTCPAKTHBHBIA KOMIUICKC C BEIYUCIUTENBHBIM GJIOKOM M MOOHIIBHBIM
KpCIUICHUEM, BCTPOCHHBIC BBIYMCIHMTEIbHBIE OJIOKH, IM(pPOBBIE J1abOPaTOPUH MO XHUMHH
(6a3oBbIi ypoBeHB), Orosoruu (0a30BBIN YPOBEHE), (U3HKe (CTAaHIAPTHBIA yPOBEHB), YueOHO-
HccienoBaTeIbeKas 1abopatopusi GHOCUTHATIOB U HEHPOTEXHOJIOTHH, MUKPOCKONBI II(POBEIE,
naboparopHoe 00opynoBaHUe N0 (pU3KKE, O XUMHUH, anmnapar Kummna, 6aHs KoMOMHUPOBaHHAS
naboparopHasi, 103aTop THI 1, 103aTOp THUI 2, A03aTOp TUN 3, MarHUTHas MEIIajKa, KOJOBL,
CTEpWIN3ATOp I JaOOpaTOPHON IMOCYZABI BO3AYIIHBIH, KOMIUICKT H3ACIHH M3 KEpaMHKH,
¢dapdopa u dasHca, Habop MPOOHPOK, Yamia KPUCTAJUIU3AIMOHHAS, KOMIUIEKT MEPHBIX KOJIO,
MPOOUPKH.

Ilepeuenv auYeH3UOHHO20 NPOSPAMMHO20 obecneyenus. Pekeusumuvl noomeepaicoaioujeco
JoKyMeHma

Iudpossie naboparopuu mo ¢usmke, xumun, ouogoruu I10 Releon Camera 1.1, Releon Lite
3.63 Konrpakr 51-0A ot 30.11.21 OOO «KoHcTanta»

Vue6HO-nccnenoBaTenbekie nabopatopun OHOcHTHANOB U Heiporexuonoruit 11O BiTronies
Studio 5.1.10 Konrpakr 5-3A ot 23.09.21 OO0 «CnenkoMIuieKT

VHTepaKTUBHBIII KOMIUIEKC C BBIYMCIMTEIBHBIM OJIOKOM M MOOMIBHBIM KpermieHueMm 110
Ikar Notebook Koutpakr 29-2A ot 12.11.21 OO0 «Pyducmiukcy»

AntuBupyc Kacnepckoro CyOmmuensuonssiii  gorosop CI[-00001380or 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO mo JWMIEeH3MOHHBLIM COTJALIEHHSIM B CBOGOJIHOM pAaCHpPOCTPaHEHHH, B TOM
gucae mo GNUGeneralPublicLicense m amamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpal, r. buiick, yi.
Bnagumupa Koponenko, a. 53

TEXHOIIAPK YHUBEPCAJIbHBIX NEJATOr'MYECKUX KOMITETEHITAM

HanmMenoBanue mnomemieHuid Uil IPOBENEHHA BCEX
MPe1yCMOTPEHHON

Y4eOHBIM IUIAHOM, B TOM YHCJIE MOMELICHHS IJIS CaMOCTOSTEIBbHOW paboThl, C yKa3aHHEM
HEepeYHsT OCHOBHOTO OOOpYIOBaHUs, Y4eOHO-HAITSIMHBIX IOCOOMI M HCIIOJB3yeMOro

MPOrpaMMHOT0 OOECTICYEHHS

BUIOB y4eOHOH IEATENFHOCTH,

Anpec (MecTOmOI0KEHHE)
MOMEIICHHMIT 17T TPOBEICHHS
BCEX BUJIOB yaeOHOI

JACATCIIBHOCTHU HpeﬂyCMOTpeHHOﬁ
y4eOHbIM IUIaHOM (B ciydae
peanu3anuu 00pa3oBaTeNbHOM

nporpaMmbel B ceTeBod (opme
JIOTIOJIHUTENBHO yKa3bIBaeTCs
HaUMCHOBaHHE OPTaHW3allUH, C
KOTOPO# 3aKJIF0YEH JOTOBOP)

Ayn. 154-167

TexHomapk yHUBEpCANbHBIX N€arOrMYeCKMX KOMIETEHIUN

Kommnekt yueOHo#t mebenu, pannuapt.

Texnuueckue cpencTBa: ATOMHBIE CIIEKTPBI IBY3JIEKTPOHHBIX cucteM He, Hg,

KaMmepa JUIsl TPUHOTYJIPHBIX MUKPOCKOIIOB,

KOMIIIEKT AJIs IPOBEIEHHs SKCIIEPUMEHTOB 10 JIy4eBOM JUArHOCTUKE U BU3YyalHU3alllH,
MIPOrpaMMHO-AINIAPaTHEIH KOMIUIEKC TOIOTPAa(UIECKOr0 HW3y4YeHHs CTPOCHUS OpTaHM3Ma
YeJI0BEKa,

pecypcHbIi HaOOp aHanmM3a MaTepHaloB JUIA MHPOBEACHHS OJKCIEPHMEHTOB II0 JIydeBOH
JMAarHOCTUKE M BU3YyalU3allMH, PECYpPCHBIH HAaOOp PEHTTeHOCTPYKTYPHBIH aHAJIN3 MaTepUasIoB

Poccuiickas ®enepanms, 659333,
Anraiickuii kpa#i, r. buiick, yi.
Bnagumupa Koponenko, 1. 53




IUIsl TIPOBEJICHHS OSKCIEPHMMEHTOB MO JIydeBOW AMArHOCTHKE W BHU3yaldM3alMd, ChEMHas
penTtrenoBckas Tpybka Mo tube, chéMHasi peHTreHOBckas TpyOka W tube, TPHHOKYJSIPHBIN
MHUKpockon ans mpenonaBarens 1000X, TpeAMETHBIH CTOJNMK, IUIaH-aXpoMaTHYecKas
"OeckoHeyHass onTuKa", 1abOpaTOpHbI HAOOp MO I'eHEeTHKEe M MaTepHajbl , TPUC-OOpaTHBII
Oydep mns snekrpodopesa, muieM BUPTyalabHOH peansHocTH npodeccrnonansHbii HTC Vive
Cosmos, muieM BHPTyaldbHOH peanpHOCTH mpodeccronansusiii HTC Vive Focus Plus, ouku
JonoyHeHHOH peansHocTH Epson, kamepa 360 npodeccronansnas Insta360 Pro, xamepa 360
moburensckas  Insta360 One, crannoHApHBIN IepCOHANBHBIA KoMmblotep Parus 2021,
HMHTEPaKTUBHBINA KOMIUIEKC C BEIYHCIUTENBHBIM OJTOKOM U MOOMIIBHBIM KPEINIEHHEM.

Ilepeuens nuyensuonnozo npospammnozo obecneuenus. Pexeusumol noomeepoicoarouezo
Ookymenma

VHTepakTUBHBIH KOMIIIEKC C BBIYUCIUTEIbHBIM OJOKOM M MOOMIBHBIM KpereHueMm [10
Ikar Notebook

Konrpaxr 29-3A ot 12.11.21 OO0 «Py/lucimuke»

[IporpamMmHO-anmapaTHbI KOMIIIEKC TOIOTpadHIecKoro W3ydeHHs cTpoeHHs opranmima I10
3datlas

Kontpakr 12-DA ot 18.10.21 OO0 «Hayunsie mpoOOpHI 1 CHCTEMBD

OO6opynoBaHue Ui TPOBEACHUS SKCIIEPHMEHTOB MO Jy4eBOH TUArHOCTHKE M BU3YalH3al[HU
(penTrenorpadus)

Kontpakr 13-DA ot 18.10.21 OO0 «Hayunsle mpoOOpHI 1 CHCTEMBD

[Mpodeccnonansupie ontnaeckue npudopst [10 TouP Cam

Kontpaxr 14-DA ot 18.10.21 OO0 «HayuHbIe TpoOOPEI U CHCTEMBI»
Vue6Ho-neMoHcTpanmontoe obopynosanue (Iudposas maGoparopus mo ¢usuke 1O Releon
Lite 3.63)

Kontpakr 15-DA ot 18.10.21 OO0 «Hayunsle mpoOOpsI 1 CHCTEMBI

«VR» - obopynoBanue

Kontpakr 22-DA ot 28.10.2021 UII Ky3emenko /lennc EBrenreBuy

AntuBupyc Kacnepckoro Cy6muiensunonnsiii  morosop CII-00001380or 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JIWIeH3HMOHHBIM COTJALIEHHSIM B CBOGOJIHOM pAaCHpPOCTPaAaHEHHH, B TOM
gucae mo GNUGeneralPublicLicense u amamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Ayn. 413

Kommexr yuebnoit mebenu. Komrutekt mabopatoproit mebenn. Texanueckue cpenctsa: VR -
obopynoBanne Kontpakr 22-DA ot 28.10.2021 UII Ky3smenxko Jlennc EprenpeBud

Tepeuens nuyeH3UOHHO20 NPOPAMMHO20 obecneyerus. Pexsusumbl noomsepcoaruezo
JoKyMeHma

«VR» - 0bopynoBanue

AntuBupyc Kacnepckoro Cy6muuensunonnsiii gorosop CL-000013800t 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JHMIEH3MOHHBIM COIJIAIIEHHSIM B CBOOOJAHOM pAaCNpPOCTPAHEHHH, B TOM
gyucae nmo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®enepanus, 659333,
Anraiickuii Kpai, r. buiick, yi.
Bnagumupa Koponenko, a. 53

Ayn. 417

Kommekr yue6Ho# Mebenu. Komriekt nabopatopHoit Mebenu. TexHuueckrne cpecTBa:
I/IHTepaKTHBHHﬁ KOMILIEKC C BLEIYMCIUTENBHLIM OJJOKOM U MOOWMIILHBIM KPEIJICHUEM, y‘ICGHO-
JEMOHCTpPAIMOHHOE 000pyJOBaHUE ISl pealn3anny 00pa3oBaTeNbHBIX IPOrpaMM MO IPeIMETY
«Duzukay.

Hepeuemg JAUYECHZUOHHO20 NPOCPAMMHO2O obecneuenus. Pexsuszumuol nodmgepofcdmomeeo
doxymenma

AntuBupyc Kacnepckoro Cydmuuensnonnsiii gorosop CL[-0000138001 01.03.2023
Jlurensust Ne 26FE-230306-093724-9-35565(370)

CIIO mo JUINEH3UOHHBIM COIJIAallICHUAM B CBOGO[IHOM pacnpocTpaHeHUH, B TOM
gucae mo GNUGeneralPublicLicense m amamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas @enepanus, 659333,
Anraifckuii kpail, . buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 420

Kowmmnekr yue6HO# Mebenn. Kommuiekt maboparopHoit Mebeu.

Texauueckue cpencTBa: MIHTEpaKTHBHBIA KOMIUIEKC C BEIYHCIUTENEHBIM OJIOKOM M MOOMIIBHBIM
KpeIUICHHEM, y4eOHO-IeMOHCTPalMOHHOE 00OpyJOBaHUE U pealn3aniy o0pa3oBaTeNbHBIX
porpamm 1o npeaMery «Pu3ukay.

[lepeuensb nuyen3uoHH020 NPoSPamMMHo20 obecneuerus. Pekgusumol noomeepicoaiouezo
OoKyMeHnma

AnTusupyc Kacnepckoro Cy6muiensuonnslit norosop CI[-000013800t 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no THUEH3HOHHBIM COTJAIEHUSIM B CBOOOTHOM PacHpoOCTPaHEHUH, B TOM
gyuciae mo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpail, r. buiick, yi.
Bnagumupa Koponesko, a. 53

Ayn. 421

Kommekt yueOHo#t mebenn. Komruiekt tabopatopHoii MeGenu.

Texuuueckue cpeacraa: I/lHTepaKTl/IBHbII\/'I KOMIIJICKC C BBIYUCJIIUTCIIBHBIM 6HOKOM u MOGI/IJ’I])H])IM
KPEIUICHHEM, Y4eOHO-IeMOHCTPALOHHOE 000pYyJIOBaHUE Ul peali3aliu 00pa3oBaTeNbHBIX
mporpamu 1o npeamery «Pu3ukay.

Poccuiickas ®enepanus, 659333,
Anraiickuii kpai, . buiick, yi.
Bnanumupa Koponenko, 1. 53




Tepeuens nuyen3uoHH020 NPopaMmHo20 obecnevenus. Pexsusumol noomsepicoarouezo
Ookymenma

OmnepanunonHas cuctema Astra Linux Special Edition pennz CMOJIEHCK OducHbliit na-
ket P7-oduc. IIpodeccuonanpupiii (neckronoBas Bepcusi) OO0ydaromuii KOHTEHT MO ecTe-
CTBEHHBIM HayKaM OHOJIOTHH, XUMHUHU U QU3HKE Ui yuyeHHKa\NpernoaaBares

4 mobunsuvix komnwviomepnuix knacca DEPO VIP 1530 Kontpakt Ne9-3A/2022 ot
16.08.2022 OO0 Ymuxka

AntuBupyc Kacnepckoro Cy6munensuonnsiii gorosop CLI-000013800t 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

Koncyabrant ILmoc Jorosop Ne26 ot 30.12.2022r OO0 «HOpkomm»

CIIO 1o JIMIEeH3HOHHBIM COIVIALIEHUSIM B CBOOOHOM PacNpPOCTPAHEHUH, B TOM
gucae no GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

IToMeneHus AJ1 CAMOCTOSTEIbLHOM paﬁoTBl

HaumeHoBanue mnomemeHud il NPOBENEHUS  BCEX
MIPEeSyCMOTPEHHON

Y4eOHBIM TUTAHOM, B TOM YHCJEC TOMEIICHUS JUIS CaMOCTOSITCIBHOW paboThl, ¢ YyKa3aHUEM
MEpEYHsT OCHOBHOTO OOOpYIOBaHUS, YYCOHO-HATJSIIHBIX TOCOOMHA W HCHOJB3YeMOTO

nporpaMMHOIO obecrieueHus

BUAOB y4eOHOW JESTENbHOCTH,

Anpec (MECTOMNOJIOKEHHE)
TTOMEIIICHHUH JITS TPOBEICHUS
BCEX BUJIOB yaeOHOM

JIeITeNTbHOCTH TIPEIYCMOTPEHHOMH
y4eOHBIM IUTaHOM (B Ciydae
peanuzanuy 00pa3oBaTeIbHON

MporpaMMBl B ceTeBoil (opme
JIOTIOJIHUTEIBHO YKa3bIBACTCS
HAaUMCHOBaHHE OPraHW3alUH, C
KOTOPO# 3aKIIFOYEH JJOTOBOP)

Ayn. 211 KoMnproTepHbIii Kinacc

YdeOHas aymuTOpHUs ISl CAMOCTOSITEIEHON paboTh

JUTSL TIPOBEICHUSI 3aHATHI JICKITAOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIIA, KYPCOBOTO
MIPOCKTUPOBAHHUS (BBIIIOJIHEHHUS KYPCOBBIX padoT), TPYMIOBHIX U HHANBHAYAIBHBIX
KOHCYJIBTAaLlUH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOH aTTECTALINH

Crenuanu3upoBaHHas MeOenb. TexHnueckue cpeacTa 0OyueHHs: KOMIIBIOTEP MEPCOHATBHBII
HACTOJIbHBIN (MOHOOJIOK) , HAIMYHE TIOAKIIOUYCHHUS K ceTH MHTepHeT.\

Iepeuensv nuyen3uonno2o npoepammnozo obecneuenus. Pexeuzumor noomeepacoaioweco
JoKyMenma

Onepayuonnas cucmema Astra Linux Special Edition (mono6noxu) Konmpaxm Ne56-
DA/2022 om 23.10.2022 OO0 «Hnoicunupuneosviii yeumpy» « KOMIIBIOTEPHI U CETH»
Ipoepammnuviii npooykm CAMO-TypAeenm 5.1 Obnosaenue c/¢p Ne344 om 08.07.2015,
002060p NeCTA/@I'BOY BIIO "AI'AO"-344-15

Geozem Pro npoepamma 0ns zeodesuu, medxcesanuss Akm npuema-nepedayu Ne
KHUT00000610 om 09.12.112. no 0oeosopy Nel55 om 07.12.2011 . ¢ OOO "Kuponan
ungpopmayuonnvle

Aumusupyc Kacnepcrozo Cybauyenzuonnwiii doeosop CIL[-00008996om 12.12.2022
Jluyensus Ne 26FE-221215-105649-5-36788(250)

CIIO no JMIEH3MOHHBIM COrJIALIEHUSIM B CBOGOXHOM pPAaCHpPOCTPAHEHHUH, B TOM
gyucie mo GNUGeneralPublicLicense um amamoram: 2 THUC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense wmaum auaor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
win anagor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, deunsep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA), LibreOffice

Poccuiickas ®eneparms, 659300
r. bwuiick, yn. Coserckas, 11,
yueOHbIi KopITyc 4

Ayn. 315 KoMmnbrOTepHBIH Kitace

YdeOHas aymuToOpus I CAMOCTOSTENEHON paboThI

JUIL IPOBEACHUA 3aHATHI JICKIITMOHHOI'O THIIA, 3aHATHH CEMUHApPCKOro Tuiia, KypcoBoro
MPOSKTHPOBAHHUS (BBIIOIHEHHUS KYPCOBBIX padoT), TPYIIOBEIX U HHINBHIYATEHBIX
KOHCYJIbTALIMH, TEKYILEr0 KOHTPOJIS ¥ TPOMEKYTOYHON aTTeCTalluu

CriennanuzupoBaHHas Mebenb. TexHnueckue cpeacTa 00yueHHs: KOMIIBIOTEPHI, HATHUne
HOJKJIFOYEHUS K ceTu MHTepHeT, nepeHocHoe 000pyI0BaHKe

[lepeyeHp MMIIEH3MOHHOTO POrPAMMHOTO 00eceueHus. PeKBU3HUTHI TOATBEPKAAIOIIETO
JOKYMEHTa

OC Windows 10PRO /SP Only USB RS BOX

Kontpakr ot 03.12.2021 Ne14\1 OOO «ITapyc ITnrocy

AntuBupyc Kacnepckoro Cy6munensunonnsiii gorosop CLI-000089960t 12.12.2022
JIunensus Ne 26FE-221215-105649-5-36788(250)

CIIO no JUINEH3UOHHBIM COIVIAIICHUAM B CBOGOI[HOM pacnpocrpaHeHu, B TOM YHUC-
se mo GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-
Lite Codec Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager,
Open Office 4, FilezZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non
Vigual Desktop Access (NVDA), Aiipen v2.3— pexaktop tectoB, LibreOffice

Poccuiickas ®enepamms, 659333,
Anraiicknii kpail, T. buiick, yim.
Bnagumupa Koponesko, a. 53




Ayn. 318 Ayautopus MeXAUCIUIUIMHAPHOTO IPOSKTUPOBAHUS Poccuiickas ®enepanus, 659333,
Y4eOHas ayaAuTopus AJIsi CAMOCTOSITEIILHOH PaboThI Anraiickuii kpa#i, r. buiick, yi.
JUTSI IPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA, 3aHATUNA CEMUHAPCKOTO TUIIA, KypCOBOTO Bnagumupa Koponenko, a. 53
MIPOCKTUPOBAHHUS (BBIIOJIHEHUS KYPCOBBIX paboT), IPYNIOBHIX U HHANBUIYAIBHBIX
KOHCYJIbTAIIMH, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIUH

CrenuanuzupoBanHas MeOenb. TexHUYECKHE CpecTBa 00yueHus: HTepaKTHBHBIH KOM-
IIJIEKC C BEIYMCIUTENBHBIM O0J0KOM 1 MoOnisHBEIM KperutenneM [10 Ikar Notebook
Tlepeuens nuyenzuonnoco npoepammuozo obecnevenus. Pexgusumuol

Kontpakr 29-DA ot 12.11.21 OO0 «Pylucmiukcy

AntuBupyc Kacnepckoro Cybmuuensnonssiii gorosop CL[-000089960T1 12.12.2022
JIunensus Ne 26FE-221215-105649-5-36788(250)

CIIO 1o MUMIeH3HMOHHBIM COIJIAIIEHUSAM B CBOOOJHOM pPacnpoCcTPaHeHMH, B TOM YHC-
ae mo GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-
Lite Codec Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager,
Open Office 4, FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non
Vigual Desktop Access (NVDA), Aiipen v2.3— pegakrop TecroB, LibreOffice

YuranapHbIN 321 Poccuiickas ®enepanus, 659333,
ayJUTOPHS U1 CAMOCTOSATENLHOM paboTHI Anraiickuii kpail, r. buiick, yi.
CnennanusupoBaHHas MeOenb. TexHnueckne cpencTBa 00y4eHus: MOHOOIOKH, MHO- Bnagumupa Koponenko, a. 53

ropyHKIHOHAIILHOE YCTPOHCTBO «Pantumy, cienuaiuzupoBanHoe pabodee MecTo «DJI-
Ho1300»: HOYyTOYK C IpoTpaMMHBIM o0OecliedeHneM I He3psYuX U cIa00BHISIINX JIIO-
nel (mporpamMma 3KpaHHOTO JOCTYyIa JJIsl He3psSYUX U CIa00BUISAIINX, YKPAHHBIH yBeln-
YUTENb U MPOTPaMMa JIJIs CO3JaHusl, XPAaHCHHUS U YIPABICHUS TEKCTOBBIMH M T'OJIOCOBBI-
Mu 3ameTkamu). Voco Professional: rapuurypaJabra c Windows- npuJjiokenuem aiist
npeo0pa3oBaHus peYd B TEKCT, YynTaomas mamuua Eye-Pal Vision? DaekTponnbrii
pyuHoii Buaeo-yBesuunteas Rudy. CnenuaibHoe yCTPOMCTBO /1151 YTEHUS] KTOBOPS-
mux kuur» (tudaodaemmieiiep) «Victor Reader Streamy»

Crenuajau3upoBaHHOE MPOrpaMMHOe o0ecriedeHne IJisl CO3AaHus NM(POBLIX IBOPSI-
mux kHur B popmate DAISY «Easy Converter»

Iepeuensb nuyen3uonno2o npoepammnozo obecneuenus. Pexeusumor

ABTOMaTH3MpPOBaHHAsA OuOaHOTeuHasi mHPopMauuoHHasi cuctema «Upoéuc» Jdorosop
Ne128/29-02-12 ot 29.02.2012r.; Jorosop NeC 2-05-11 or 12.05.2012r.; Jorosop Ne C
4-06-14, ot 17 utons 2014r. (®TBOY BIIO "OMckuii rocyiapcTBeHHbIH TeXHHYECKUI
yHHuBepcuTeT')

AntuBupyc Kacnepekoro Cybmunensuonssiid gorosop CI[-00008996or 12.12.2022
Jlumensust  Ne  26FE-221215-105649-5-36788(250), Cyonunensuonnbiii  mgoropop  ClI-
000013800t 01.03.2023 JInmensus Ne 26FE-230306-093724-9-35565(370)

Koncyasrant ILimoc Jorosop Ne26 ot 30.12.2022r OO0 «HOpxomm»

9. METOAUMYECKHME PEKOMEH/JAIINUUA 11O OPTAHU3ALIMU NU3YYEHMUSI IUC-
NUITJIMHBI
9.1. MeToanyeckue peKOMEHIAIUH M0 OPraHU3ANMUH U3YYeHH s THCIIUTLTHHBI
MJIS TIpenogaBaresien

JIyst ycienHoro yCcBOeHUsl MaTepuaia U (popMUpOBaHUSI KOMIIETEHIIUN B MPOrpaMMe JUCITUTIIIUHBI
00JIbIIOE BHUMAHHUE YAENSETCS MHTEPAKTUBHBIM (hopMaM oOydeHus. Tak JEKIIMOHHBIN KypC OCHOBBIBA-
€TCSl Ha COYETAaHHHM KJIACCHUYECKUX 00pa30BaTENIbHBIX TEXHOJIOTHI M TEXHOJOTUW MPOOIEMHOTO o0yue-
HUSL.

CamMmocTosTelbHas pa60Ta CTYACHTOB IIJIAHUPYCTCA UCXOASA U3 JABYX OCHOBHBIX 3aJla4: IMOATOTOBKH K IIpaK-
THUYCCKHUM U HaGOpaTOpHBIM 3aHATHUAM U BBIITOJIHCHUS OOIIOJIHUTCIIBHBIX y‘-Ie6HBIX Sa)Z[aHPIfI, CBSI3aHHBIX C TeKYIlII/IM
KOHTPOJIEM U IIPOMEXYTOYHON aTTECTALUEN.

Ha mepBoM 3aHsATHH MO JaHHOW y4eOHOH TUCIUTIIINHE HEOOXOAMMO O3HAKOMHUTH CTYJEHTOB C IO-
PAIKOM €€ U3yYEeHUS, PACKPBITh MECTO U POJIb IUCLUILIMHBI B CACTEME HAYK, €€ MPAaKTUYECKOE 3HAUYCHHUE,
JIOBECTH JIO CTYJICHTOB TpeOOBaHUs Kadeapbl, OTBETUTHh HAa BOIIPOCHI.

[Tpu MOATOTOBKE K JIEKIIMOHHBIM 3aHITHIM HEOOXOAMMO MPOIyMaTh IJIaH MIPOBEICHHUS, COJepKa-
HUE€ BCTYIUTEIbHON, OCHOBHOW M 3aKJIFOUUTEIILHON YacTH JICKIIUH, 03HAKOMHUTHCS C HOBUHKAMH Y4eOHOM
U METOJIMYECKON TUTEepaTyphl, MyOIUKAIIUAMU MEPUOINYECKON MeYaTh MO TeMe JIEKIIMOHHOTO 3aHSTHSI.
OrnpenenuTh CpencTBa MaTePUATBHO-TEXHUYECKOTO 00ECTeUeHUs JICKITMOHHOTO 3aHATHS U TOPSAJIOK HX
HUCIOJIb30BAHMSA B XOA¢ UTCHUS JICKIIUH.

B Xone J1eKIMOHHOTO 3aHATHS MperoAaBaTelb JOKEH Ha3BaTh TeMY, ydeOHbIE BOIPOCHI, O3HA-
KOMHTb CTYJIEHTOB C IIEPEUHEM OCHOBHOMW W JOTMOJIHUTEIBHOM JIUTEPATYPHI MO TeMe 3aHsATUs. JKenarenb-
HO JIaTh CTYJIEHTaM KPAaTKYI0 aHHOTAIlMI0 OCHOBHBIX MEPBOMCTOYHHMKOB. BO BCTYNMUTENIBHON YacTH JIEK-
MK 000CHOBATh MECTO U POJIb M3Yy4aeMON TEeMbI B yUe€OHOW NUCIUIUIMHE, PACKPBITh €€ MPaKTUIECKOEe



3HaueHue. Ecnu unTaercs He mepBas JEKLUs, TO HEOOXOIUMO yBs3aTh €€ TeMy ¢ MpeAbLAYIIeH, He Hapy-
I1ast JIOTHMKY WU3JI0KEHUsT y4eOHOTro MaTepuana. PackppiBas cojepxaHue yueOHBIX BOIPOCOB, aKI[EHTUPO-
BaTh BHUMAaHHE CTYJCHTOB Ha OCHOBHBIX TEPMHMHAX U MOHATHUSX, NPOIIECCAX, OCOOCHHOCTIX UX MPOTEKa-
HUS. 3a7aBaTh M0 XOAY M3JIOKEHUS JEKIIMOHHOTO Marepuaia BOIPOCH! (pa3HOl HAampaBIEHHOCTH). DTO
CHOCOOCTBYET aKTUBHU3AI[MU MBICIUTEIBHON ESTEIIbHOCTH CTYJAEHTOB, MOBBIIICHUIO UX BHUMAaHUS U UH-
Tepeca K MaTepuaiy JeKIUH, €€ CONEPIKaHUIO.

[IpenogaBarens MOMKEH PYKOBOAUTH PaOOTOM CTYIEHTOB MO KOHCHEKTHUPOBAHUIO JIEKIIMOHHOTO
mMarcpuajia, HOI[‘IépKI/IBaTB H€O6XO[[I/IMOCTB OTpa’XCHUA B KOHCIICKTAaX OCHOBHBIX MOJIOKEHUU H3yqaeM0ﬁ
TeMbI, 0COOCHHO BBIJIE/IsIS MOHATHIHBIN anmnapar, a Takke 0COOCHHOCTH (HYHKIIMOHUPOBAHUSI PA3IUYHbBIX
OpPraHoOB U CHCTEM I0J1 BIUSHUEM (PU3NUECKIX HATrPy30K.

B 3akmounTeNnbHO 9acTH JIEKIIUUA HE0O0X0IUMO CHOPMYIUPOBATh OOIIME BBIBOJABI MO TEME, pac-
KpBIBAIOIIHNE COJIEpP’KaHNE BCEX BOMPOCOB, MOCTABJIEHHBIX B JIeKIMH. OOBSIBUTH IJIaH OYEPEIHOrO MpaK-
TUYCCKOI'O 3aHATHSA, 1aTh KPAaTKUC PCKOMCHIAIUU 110 TOATOTOBKE CTYACHTOB K ITPAKTUYCCKOMY 3aHATHUIO.
Bo3moxHO mpoBeieHIe TEeCTUPOBAHUS MO MIPOUIEHHOMY MOJYJIIO WM OTAEIbHOM TeMe.

[Tpr MOATOTOBKE K MPAKTUYECKOMY U JIA0OPATOPHOMY 3aHSATHSM MPEMOaBaTellto He0OX0IMMO
YTOYHUTH IJIaH €r0 MPOBEJACHUS, MPOIyMaTh (HOPMYIUPOBKU U COAEpKaHHE YU€OHBIX BOIIPOCOB, BHIHO-
CUMBIX Ha oOcyxacHue. O3HAKOMHUTHCS ¢ HOBBIMH ITyOJUKAUSAMHU O Teme 3aHsaTus. Llenecoobpas3Ho B
XoJie 00Cyk/IeHUs1 y4eOHBIX BOMPOCOB 33JaBaTh BBHICTYIMAIONIUM U ayJAUTOPUU JOMOIHUTEIbHbBIE U YTOY-
HSIIOIIME BOTIPOCHI C LENBIO BBISICHEHHS WX TO3UIHMH 10 CYIIECTBY 00CykaaeMbix mpobiem. [ToompsTs
BBICTYIUICHHSI C MECTa B BUJIE KPATKUX JOMOJIHEHUN U MMOCTAHOBKH BOIPOCOB BHICTYMAIOLIUM U MPEroia-
BaTeIo.

JlaboparopHas paboTa v MPAKTUYECKOE 3aHIATHE KaK BUJ y4EOHOTO 3aHATHS JOJKHA MPOBOIUTHCS
B CIIEIMAJIbHO 00OpYIOBaHHBIX y4eOHBIX KaOmHeTax. HeoOXOoAMMBIMU CTPYKTYPHBIMH 3JIEMEHTaMH Jia-
O6opatopHoi pabOThI, IOMUMO CAMOCTOATEIHHON JIEATEIHbHOCTH CTYAEHTOB, SIBIISIFOTCS HHCTPYKTAaX, MPO-
BOJIMMBIN TIPENOIaBaTeseM, a TAKKe OpraHu3aus 00CyXKICHUS UTOTOB paOOTHI.

Crtpykrypa u oopmiieHue J1a00paTOPHBIX PadOT U MPAKTUYECKUX 3aHATHHA MO AUCLUILTUHE OIpe-
nensieTcs npenoaasaresieM. OIEHKH 32 BBIIOJTHEHUE J1a00paTOPHBIX padOT U MPAKTUUECKUX 3aHATUNA MO-
T'YT BBICTABIATHCA IO MATHOAJUILHON CHUCTEME M YYUTHIBATHCSA KaK MOKAa3aTeNH TEKYIIeH yCleBaeMOCTH
CTYJICHTOB

B xypHane HeoOXOIMMO YUUTHIBATh MOCEIIAEMOCTh 3aHATHI CTyJE€HTaMH U OIEHUBATh WX BBI-
CTYIUIEHMSI, padOTy B COOTBETCTBYIOUIMX Oauiax. OKa3bIBaTh METOUYECKYIO TOMOIIb CTYJEHTaM B MO~
TOTOBKE COOOIIeHU U paboTe ¢ 06opyaoBaHHeM, IPUOOpaMu Ha J1ab0paTOPHBIX 3aHATHIX. B Xome mpak-
TUYECKOT0 U JTaOOPATOPHOTO 3aHATUIM HEOOXOIUMO OTPEACIIUTh OPSIOK €ro MPOBEACHUS, BpeMs Ha 00-
CYXJCHHE KaXXIOro yueOHOro BOMpOca U BUAA MPAKTUUYECKON JeATeIbHOCTH. B 3aKIr0uuTeIbHON YacTH
MPAKTUYECKOTO U JaOOPaTOPHOTO 3aHATHS CIEAYET MPOBECTH TECTUPOBAHKE, a TAKKE MOJABECTH €ro UTO-
T'H: JaTh OOBEKTUBHYIO OLIEHKY BBICTYIUJICHHHM M paOOThI KaXKIOTO CTY/ACHTA U YU€OHOU TPYIIIBI B LIEJIOM.
PaCKpI)ITB MMOJIOKUTCIIBHBIC CTOPOHBI U HCJOCTATKH 3aHATHA. OTBeTUTH Ha BOIIPOCHI CTYACHTOB HA3BaTb
TEMY OUYEpPEAHOTO 3aHATHUS.

[IpenogaBarento HEOOXOAMMO MPOBOAUTH IPYNIOBHIE M MHAWBUIyaIbHbIE KOHCYJIbTALUU CTYIEH-
TOB B XOJI€ UX MOJATOTOBKH K UTOTOBOM aTTECTAIlMU 10 y4eOHON AUCIUILIIHHE.

9.2. MeToanyeckne peKOMeHIAI UM 110 OPraHU3ALMH U3YYeHUs] TUCIUTIMHBI
AJISl CTY/IEHTOB

[Tpuctynas K M3y4eHHUIO TUCHMIUIMHBI, CTYAEHTHI JIOJUKHBI O3HAKOMHUTHCS C Y4eOHOH mporpam-
MOii, yueOHOM, Hay4YHOM U METOAMYECKOI JuTepaTypoil, umeromieiica B oudnuorexe AITIIY. Tloxyuuts
PEKOMEHI0BaHHBIE YUEOHUKU M y4eOHO-METOAHUECKHe mocoOust B OUONIMOTEKe, 3aBECTH HOBYIO TETPa/ib
JUISL KOHCTIEKTUPOBAHMUS JIEKIIUH, BHIITOJIHEHUS JTA0OPATOPHBIX U MPAKTUYECKUX PaboOT.

B Xone neKIMOHHBIX 3aHATUH BeIUTe KOHCIIEKTUPOBAHUE YUeOHOTO MaTepuaia, oOpariaite BHU-
MaHUe Ha MOHATHUSA, (HOPMYJIUPOBKHU, TEPMUHBI, PACKPHIBAIOIIUE COJEP)KAHUE TEX WM MHBIX SIBIEHUH U
MIPOIIECCOB, HayYHbIE BBIBOJABI M NMpaKTHUECKUE peKoMeHIanuu. JKenareabHO OCTaBUTh B pabOuMX KOH-
CIEKTaX MOJsl, HA KOTOPBIX JIelaTh MOMETKHU U3 PEKOMEHI0BaHHOW JINTEPATYPHhI, JOMOJIHSIONIINE MaTepu-
aJl IPOCIIYIIAaHHOM JIEKLINH, a TaK)Ke MOAUEPKUBAIOIINE 0COOYI0 BAXKHOCTh TEX WJIM UHBIX TEOPETUYECKUX
IIPOIECCOB. 3a7aBaliTe MPENOJaBaTEI0 YTOUHSIOLINE BOIPOCH C LEIbI0 YSACHEHHS TEOPETHYECKUX I10-
JIO’)KEHUH, pa3pelIeHNs CIOPHBIX BOIPOCOB U T.II.



B xone moAroToBKM K MpakTUYECKUM U J1a00paTOPHBIM 3aHSITHUAM M3YYUTE OCHOBHYIO JIUTEpPATy-
Py, 03HAKOMBTECH C JOMOJHUTEIBHOMN JIUTEPATYpOH, HOBBIMH IYOJUKAIUSAMH B MIEPUOINIECKUX U3aHU-
AX: JKypHaiax, razerax u T.J. [Ipu 3TOM yduThIBaliTe pEeKOMEHAALMU MpenojaaBareist U TpeOOBaHUS
yueOHoi1 mporpammel. [lopabaTbiBaiiTe CBOW KOHCIEKT JIKIMH, Jieas B HEM COOTBETCTBYIOIIME 3aIIUCH
U3 JIUTEpaTyphl, PEKOMEHI0BAaHHON MpenoaBaTesieM U MPeayCMOTPeHHON yuyeOHOU mporpammoii. Ilon-
TOTOBBTE TE3MCHI JJISl BHICTYIUICHHUH 1O BCEM y4eOHBIM BONPOCAM, BEBIHOCHMBIM Ha 3aHATHE. [ 0TOBSCH K
JoKJ1ay, oOpalaiTech 3a METOAMYECKOM MOMOIIBIO K MpenoaBaTesnto. CocTaBbTe IIaH-KOHCIIEKT CBOE-
I'0 BBICTYIUICHUS.

[Tpu BBIOOpE TUTEpATYpbl HEOOXOAUMO OT/IaBaTh MpeANouTeHUE Oosiee MO3AHUM U3AAHUSM U TOM,
YTO OTHOCHUTCSI K OCHOBHOH JIMTEpaType, OAHAKO MHOTHE HOBbIE YUEOHUKH CIOKHBI NIl BOCIPUITHS U
neperpyxensl nHpopmareit. JlomonHuTensHas aureparypa Tpedyercs ais 0oiee rIyOOKOro M3y4eHus
KaKoH-JI100 MpoOIeMbl OTACITBHON TEMBI.

B xone nmpakTtuyeckoro u 1abopaTOPHOIrO 3aHATUNA BHUMATEIBHO CIYIIAWTE CBOUX OJHOKYPCHH-
koB. [Ipu HEoOXOoaMMOCTH 33aBaiiTe UM yTOUHSIOLIME BOIpOckl. [IprHuMaliTe akTHBHOE ydacTHe B 00-
CYXXJIEHUHM y4eOHBIX BOIIPOCOB: BBICTYMANTE C JOKJIAJAaMHu, 0030paMu HAayYHBIX CTaTel, OTJEIbHBIX MMy0-
JIMKAIMI NepUOJUYECKON MeYaTH, KaCaroUIUXCsl COAEPKAHMS TeMbl 3aHATUA. [Ipu BBICTYIIIIEHUN MOXKHO
HCIO0JIb30BaTh TEXHUYECKUE CPEACTBA 00YUEHMUS, JOCKY U MEIL.

JlaboparopHbie paOOTHI U MPAKTUYECKHE 3aHSATHS MOTYT HOCUTH PENpPOAYKTHUBHBIN, YaCTUYHO-
ITOMCKOBBI M MOUCKOBBIN XapakTep. PaboTbl, HOCsIIME PENPOAYKTUBHBIA XapakTep, OTIIMYAIOTCS TEM,
YTO MPHU WX MPOBEICHUH BbI OyAeTe MOJIb30BATHCS MOAPOOHBIMH MHCTPYKIUSMHU, B KOTOPHIX YKa3aHBI:
1eNTb PadOThI, MOSCHEHHS (TEOPHs, OCHOBHBIE XapaKTEPUCTUKH), 000pyI0BaHKE, alllapaTypa, MaTepHabl
U UX XapaKTePUCTHKH, MOPSAO0K BBIMOTHEHHUS pabOThI, TaOIUIbI, BHIBOABI (0€3 (HOpMyIHpPOBKH), KOH-
TPOJIBHBIE BOIPOCHI, YueOHasi U crieluaibHas JuTeparypa. PaboThl, HOCAIIME YaCTUYHO-TIOMCKOBBIA Xa-
pakTep, OTJIIMYAIOTCS TEM, YTO IIPU UX MPOBEICHUHU HE JA0TCS MOJAPOOHBIC MHCTPYKLMHU, HE JaH MOPSI0K
BBITTOJIHEHUS] HEOOXOAUMBIX JIEHCTBHMA, YTO TPEOYET OT BAaC CaMOCTOATENBHOTO 1MOAOOpa 000pyIOBaHHUS,
BBIOOpa cI0COOOB BBIMIOJIHEHUSI paOOThl B UHCTPYKTUBHOM U CIIPaBOYHOM nuteparype u Ap. PaboTsl, HO-
CSIIME MOMCKOBBIM XapakTep, XapaKTepU3yIOTCS TEM, YTO CTYJIEHT JOJDKEH PEIINTh HOBYIO NIl HEro
npo0yieMy, ONUpasch Ha UMEIOIINECS Y HETO TeOPETUUECKUE 3HAHUSI.

Jns noBeleHUsT 3QPEKTUBHOCTH MPOBEACHUS JTAOOPATOPHBIX PabOT M MPAKTHYECKHUX 3aHATUI
BaM PEKOMEHJIyeTCsl MOJIb30BaThCs pa3pabOTaHHBIMH MpernojaBaTeIsiMi COOpHUKaMHU 3aj]ad, 3aJJaHui 1
yOpaXXHEHUH K JaHHON AucuumiuHe. Heo6XxoauMo BBIMOIHATH TpeOOBaHMS MPENoaBaTes Mo opopM-
JICHUIO J1a00paTOPHBIX pabOT U MPAKTUYECKUX 3aHATUH.

C uenpro OoJiee TIIyOOKOTO YCBOSHHUS M3y4aeMOT0 MaTepHalia 3aJlaBaiTe MpernojaaBaTeo BOMPo-
cel. [locne nmoaBeneHNst NTOTOB 3aHATHUSA, YCTPAHUTE HELOCTATKH, OTMEUEHHBIE ITPENIOJaBaTENIEM.

[Tpu moAroTOBKE K 3a4eTy MOBTOPHUTE MPOMIEHHBIM MaTepHall B CTPOrOM COOTBETCTBUHU C yuel-
HOMW MporpaMMoi, IPUMEPHBIM MTEPEYHEM YUEOHBIX BOIIPOCOB, BEIHOCSIIUXCSA HA 3a4eT M COJAepKalUXCs
B JJAaHHOU mporpamme. Mcrnonbs3ylTe KOHCIEKT JIEKIMNA U JIUTEPATYPy, PEKOMEHIOBAHHYIO IIpenoaaBare-
neMm. Ocoboe BHUMaHHE OOpaTHTE Ha TeMbl YUEOHBIX 3aHATHUMH, MPOMYLIEHHBIX M0 Pa3HbIM MPHYUMHAM.
[Tpu HeoOxoaMMOCTH 00paTUTECH 32 KOHCYJIbTAUEH U METOAMYECKON MOMOIIBIO K TIPETIOIaBaATEIIO.

10. OIEHOYHBIE CPEJICTBA JIJISI TEKYIIEIO KOHTPOJISI 1 TIPOMEXYTOUYHOM
ATTECTAIIUAN

®DoH/T OIIEHOYHBIX CPENICTB pa3paboTaH NI MPOBEAEHUS MPOMEKYTOYHON aTrTecTanuu o0ydaro-
IIUXCS 10 JUCIUILTAHE U BXOJIUT B COCTaB OCHOBHOM oOpa3zoBarensHOM nmporpammbl 43.03.05 [leqaroru-
yeckoe oOpa3oBanue (¢ AByMs podrisiMu MoAroToBKH (KBadukanus (CTENeHb) «O0akaaaBpy), peaiu-
3yeMOii MpHU MOJATOTOBKE 00yJaromuxcs B (heaeparbHOM rocyIapCTBEHHOM OIOIKETHOM 00pa3oBaTeilb-
HOM yupexaeHuu Boiciero oopazopanusi «AI'TIIY umenu B.M. lllykmmnay. @oHA OLIEHOYHBIX CPENICTB
MpeHa3HaueH 7S TPOBEPKU CPOPMUPOBAHHOCTH KOMIIETEHIIHM, 3asBICHHBIX B TPOrpaMMe JTHCIHUTLIH-
Hbl (MOAYNsI) B cOOTBETCTBHM ¢ yueOHbIM miaHoM 43.03.05 Ilemaroruueckoe oOpa3oBaHue, MPOPHIIb
buonorus u Xumus (kBanudukaius (CTETIeHb) «OakaaaBpy).

Ilepeyenb KOMIIETEHIMI ¢ YKA3aHHEM ITAINOB UX (POPMHUPOBAHUA B IIPOLECCe 0CBOCHHA OCHOBHOM
npodeccuoHaILHONH 00pa30BaTeJIbHOM NPOrPaMMBbI
| Kommerenuun, Ilokasarenu | Ouenounsre cpen- |




OTaIllbl

CTBa

YK-1
| >Tamn

3HaTh:

- MEXaHU3MbI © METOJIMKH MTOMCKA, aHATTN3a U CHHTE3a
UH(OPMAIINH, BKITFOYAIOIINE CHCTEMHBIN IMOAX0]T B 00J1a-
cTu obpazoBanus; (3.1)

- METOJMKH ITOCTaHOBKH IIEJIH U CIIOCOO0B €€ TOCTIKe-
HUS, HAYYHOTO TIPEJICTABJICHUS O pe3ylibTatax o00paboT-
ku uHpopManuy; (3.2)

VYMeTh:
- aHAJIM3UPOBATH 3a/1a4y, BBIJICIATH €€ 0a30BbIe COCTAB-
JISIOIINE, OCYIIECTBIIATh JEKOMITO3UITUIO 3aaaun; (V.1)

- HaXOJIUTh U KPUTUYECKH aHAJTM3UPOBATh HH(OPMAIIHUIO,
HEOOXOIUMYIO JUTsl PEIICHHUSI IOCTABJIICHHOM 3a/1a4;

- paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI PELICHUs 3a/a-
YW, OLICHUBAs UX JIOCTOMHCTBA M HepocTaTky; (Y.3)
Bnanern:

- METOJIaMU YCTaHOBIJICHUS TPHYNHHO-CJICICTBEHHBIX
CBs3€H U ompeieNieHns: Hanbosee 3HAYUMBIX CPEU
Hux;(B.1)

- BIIaJICHHE MEXaHU3MaMH MOMCKa HH(OPMaIIUU B TOM
YHCIIe C MPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TexHoIorui; (B.2)

[IpakTuko-
OpUEHTUPOBAHHOE
3aJlaHue

Pedepar

Hoxian- npesen-
Tanus

IIK-2
| oran

3namo:

- OCHOBBI OMOJIOTHYECKUX ITOHITHIA, OMOJIOTMYECKHX 3a-
KOHOB 1 siBneHuit (3.1);

- CYIITHOCTh U OCOOCHHOCTH OCHOBHBIX OMOJIOTMUECKHUX
MOHSITHI, OMOTOTHYECKUX 3aKOHOB U SBIICHUN, TPAHUILIBI
ux neuctsus (3.2);

-TeHJICHIIUH Pa3BUTHUS OCHOBHBIX OMOIOTUYECKUX MOHSI-
THN, OMOJIOTHYECKUX 3aKOHOB U

SIBIICHUH, TPAHMIIBI UX ACHCTBUS U MPUMEHEHUE B TIPO-
deccuonansHOM chepe (3.3);

Ymemu:

- OpPraHU30BBIBATh BUBI IESATEILHOCTH JIJIs TPAKTHYE-
CKOT'0 UCIOJIb30BAHUSI OMOJIOTHYECKUX MTOHITUH, OHOJI0-
TMYECKHUX 3aKOHOB U siBiieHu# (Y.1);

-C03/1aBaTh yCJIOBUS B 00pa3oBaTeIbHOMN cpesie AJs Mo-
HUMAaHUS TyTeH MPUMEHEHHsI OMOJIOTHYESCKIX TTOHSTHIA,
OMOJIOTMYECKHUX 3aKOHOB U SIBJICHU B TIeJarOTHYeCKOM
nestensHocTH (Y.2);

-HCIOJIb30BaTh Pa3HOOOPa3HbIE METO bl OMOIOTUYECKUX
WCCIICIOBAaHHM ISl BBISIBJICHUS TPUYHH U CIICICTBUI
JeicTBUS OTAETbHBIX (PakTOpOB HA 3PPEKTUBHOCTD 00-
pazoBarenbHOrO mporecca (Y.3);

Braoemn:

[IpakTuko-
OPHUEHTUPOBAHHOE
3aJlaHue

TectupoBanue




- HaBBIKAMHU IUIAHUPOBAHUS BHUJOB JACATEIBHOCTH JUJISI
MPAKTUYECKOTO HCIOJIL30BaHUsI OMONOTUYECKUX TOHS-
THH, OMOJIOTHYECKUX 3aKOHOB | siBjeHui (B.1);

- CIIOCOOHOCTBIO CO3/71aBaTh yCJIOBUS B 00pa3oBaTEIbHOM
cpeze Ui IOUCKa MyTei

parroHaIN3auy  MeAarorndecko JIeATeIbHOCTH TPHU
00y4enuu o6uomnoruu (B.2);

- METOJIaMU OMOJIOTUYECKUX HUCCIICIOBAHUH VISl BBISBIIC-
HUS TIPUYHMH M CJICACTBUN NEHCTBUS OTACIBHBIX (PAaKTO-
POB Ha YCIEIIHOE OCBOCHHE OMOJOTUYECCKUX TMOHSTHH,
OMOJIOTHYECKUX 3aKOHOB U siBjeHuH (B.3).

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanus 6 npovecce 0C60eHuUs 0CHOEHOU npogeccu-
OHAILHOIL 00PA306amMENbHOI RPOZPAMMBL

Kommerennust YK-1 (CriocoGeH oCymiecTBIsATh MOMCK, KPUTHYECKUH aHAJIM3 M CHHTE3 WH-
(opmannu, NpUMeHSTH CHCTEMHBIH MOAXO0/ /JJIs pellieHusl MOCTABJEHHBIX 3a1a4_) (OopMHUpPYETCs HA
MIEPBOM JTare B MPOLECCe U3yUYEHUS TUCUIUTIIHHBI.

Komnerenmus YK-1 npopomxut GopmMupoBaThCsl Ha CIEAYIOIUX Kypcax B IIpoLiecce MpoxoxKie-
HUS NIPAKTUKU U UTOTOBOM IrOCYJapCTBEHHOM aTTeCTallMM (BBIIOJIHEHUE U 3alllUTa BBITYCKHOW KBaIN(pu-
KaIlMOHHOU paboThI).

TunoBble KOHTPOJIBbHBIE 33JJaHUA 1J1s1 OLIEHKU CPOPMUPOBAHHOCTH JaHHON KOMIETEHLUU:

Jloknan-npeseHTanus no NpodJieMHOMY BOIIPOCY
Obuwue ceedenus 006 OyeHOUHOM cpedchee

O1neHouHOE CpesICTBO B BUJIE MOATOTOBKH pedepara ¢ mocuenyromeit npesenranueid.. CtyaeHTam
MIpeIaraeTcsi CaMoCTOSITENIbHO OCBOUTh OJHY W3 TEM, MpOaHaJIM3UpOBaTh MpodeMy, MOATOTOBUTH JI0-
KJIaJl, Ha €ro OCHOBE cJeNaTh IMpPEe3eHTAlUI0 JOKJIada B chaiinax ¢ momouibto nporpamMmmel POWER
POINT u BBICTYIUTH TIepes] CTYACHYECKON ayUTOPUEH ¢ pe3yabTaTaMu CBOe paboThl. MakcuManbHOE
KOJM4YeCTBO 0aioB — 5.

Tembl cTyieHTaMu BBIOMPAIOTCS O JKEJTAHUIO U3 CIIUCKA, MPEAJIOKEHHOTO MpernojaBaTesieM, Uiu
(bopMyIHMPYIOTCS CTYA€HTOM COBMECTHO C IPETOAaBaTENIEM.

Tembl pedeparTos
1. Meroasl Mukpo6uonoruu. Mukpockomnus. CTepuiu3anus.

Metoapl MONy4EeHUS YUCTBIX KYJIbTYp M KYyJIbTHUBUPOBAHHME MHKpPOOPraHM3MOB Ha
MUTATENbHBIX Cpeax.
3HayeHHe MUKPOOPTaHU3MOB B IIPUPO/IE U KU3HU YETIOBEKA.
Cucremaryka 1 HOMEHKIIaTypa MUKPOOPTaHU3MOB.
Mopdonorus u ctpoeHue 6akTepuii.
Mopdosiorust u cTpoeHne CIUpOXeT.
Mopdornorus u ctpoenue rpudos.
Mopdosorust u cTpoeHnue BUPYCOB.
. XUMHUYECKHI COCTaB MUKPOOHON KIIETKHU.
10. MeTabonu3M MHUKPOOOB.
11. /IpixaHue MUKpPOOPTaHU3MOB.

no

©COoN AW



[IpaKkTHKO-OPHEHTHPOBAHHBIE 3aIAHUS

1.B ma3ke nmpu MUKPOCKOIIHH OOHAPYKEHBI 0aKTEPUH OKPYTIION (GOPMBI, OKPAITUBAIOIIHECS 110
I'pamy B (proeTOBBIN LBET, pacoiararonirecs ernoYkamMu. Bamm nmpeamnoiokeHuss OTHOCUTEIIBHO
BHJIOBOM NTPUHAJICKHOCTH MUKpoopranu3MoB? Ha kakue cpessl ciieyeT ceaaTh OCeB 3THX OaKTepuid
JUTSL U3YYCHHSI KX CBOMCTB?

2.11py MUKPOCKOITMYECKOM HCCIEAOBAHUH KYJIBTYPBI, BBIZICJICHHONW U3 MOJIOKA, OOHAPYKUITN
I'pam (-) mamouku. Kakwue OakTepun, 1o Bamemy MHEHHIO, MOTJIM OBITH BhIIEeIeHBI? Kakue
MATATEIBHBIC CPEJIbI TOTPEOYIOTCS NI U3YUEHUS CaXapOIUTHISCKON aKTUBHOCTH BBIJICIICHHBIX
OakTepuii?

3.ITouemy manspus pacripocTpaHeHa B 3a00JI0YEHHBIX paiioHax. KTo sBisieTcss BO30OyIuTeneM JaHHO-
ro 3aboJyieBaHus?

IMoka3zarenu cpopmupoBanHocTu komnereHuun YK-1 (neckpunropsni):
-3HaMy:

Kon PesyabTaThl 00yueHus IToka3aTenu OLeHKH pe3yJabTara

3.1 |MexaHu3Mbl U METOJMKH TOUCKA, aHa-| 1. PacckasbiBaeT 00 OCHOBHBIX MEXaHH3MaX H
JuM3a U CHHTE3a MH(OPMAaIMH, BKIIOYA- | METOJMKAX MMOMCKA, CHHTE3a HH(POPMAITUH.
IOIME CHUCTEMHBIH Toaxoa B oOmactu| 2. [IpuBoauT mpuMephl MPUMEHEHHSI
o0pa3oBaHus CHCTEMHOT'0 TI0JIX0/1a B 00J1acTH 00pa30BaHUs
P TIOUCKE ¥ 00paboTKe HHPOPMALIHH

3.2 |Meroauku nMocTaHOBKH 1enu U criocoObl| 1. Omnpenenser OCHOBHBIE METOIUKHU
€€ NOCTHIKCHHSI, HAYYHOC IIPCACTABIIC- IIOCTAHOBKM 1€ M  CIOCOOBI  ee
HUE O pe3yyibrarax o0paboTku WHGOpP- JIOCTHIKEHHUS
Maluu

2. 3HaeT W TNPUBOJUT HAYYHBIC TPUMEPHI
pe3ynbTaToB 00paboTKN HHPOpMALHH

-ymemns.

Kon Pe3yabTaThl 00yYeHHs IToka3aTeu OLlEHKH Pe3yJIbTATOB
AHanu3upoBaTh 3a/1auy, BbIEATh ee | 1. Pa3pabareiBaeT 3Tansl pelieHns nocTaBlIeH-
0a30BbIe COCTABIIAIONINE, OCYILIECTB- | HOM 3a[a4u, BBIAEISASA €€ OCHOBHBIE COCTaBIISI-

V.1 | 19Th 1EKOMIIO3UILMIO 3aa4U IOLHE

2.IIpousBoauT pa3dop 3a/1a4M C yKa3aHUEM
ATANOB U KOHEYHBIX LIeNIEH.

PaccmarpuBarh BO3MOXKHBIE BapraH- | 1. AHAIM3UPYET IMyTH PEIICHHS 33a]]a9H C UX
ThI PELLICHUS 33]]a4H, OLICHUBAs UX OLIEHKOH U KPUTUYECKUM aHAJIM30M HEI0CTaT-
V.3 | TOCTOMHCTBA U HETOCTATKH KOB ¥ JOCTOWHCTB

2. Pa3pabatbiBaeT HanOoJiee ONTUMANIbHBIE ITy-
TH PEIICHUS 3a1a4H

61a0emb HABLIKAMU

Kon PesyabTaThl 00y4eHHs Iloka3aTeu OLEHKH Pe3yJbTaTOB

Metonamu ycraHoBieHHs] puUuuHHO- | 1.CriocoOeH ycTaHaBIMBaTh IPUYMHHO-
B.1 |cnencTBeHHBIX CBsI3€il M ONpeiesieHus | CIEICTBEHHbIE CBSA3U U ONPEeNATh Hanboee
HanboJsee 3HAaUMMBIX CPEeIU HUX 3HA4YUMBbIE CPEIH HUX

B.2 |Mexanu3mamu noucka umHpopmanmy, | 1. CnocoGeH ocymecTBIsTh NOUCK HH(popMa-




B TOM YHCJIE C NPUMEHEHHE COBpE-
MEHHBIX MH()OPMAIIMOHHBIX U KOMMY-
HUKALMOHHBIX TEXHOJOTUHI

Tuu

UK C IPUMCHCHHUEM COBPEMCHHBIX TCXHOJIO-

YpoBHHU chpOPMHUPOBAHHOCTH KOMIIETEHIINM:

Cocras- Iloka3arenu YPOBHU COOPMUPOBAHHOCTH

asomme | copMHPOBaH- HU3KHAM «3» CPEJTHUM BBICOKHWH «5»

KOMIIe- | HOCTH (JeCKpHUIl- | (omMcaHue BbIpa- «4» (onucaHnue BbIpa-
TEeHINHU TOPBHI) JKEHHOCTH J1e- (onucanue “KEHHOCTH JeCKPHUII-
(3HaHus, CKPHMIITOPOB) BbIPasKeHHO- TOPOB)
YMeHHuUs, CTH JIECKPHII-
BJIAjIe- TOPOB)
HUA
(HABBI-
KH)

3.1 PacckaseiBaeT 00 | PacckaseiBaeTr 00 | PacckasbiBaeT [Toapo6HO 1 camo-
OCHOBHBIX OCHOBHBIX 00  OCHOBHBIX | CTOSITEJIbHO paccka-
MeXaHU3Max U MeXaHH3Max U | MEXaHU3Max U | 3bIBAET 00 OCHOB-
METOIMKAX METOAMKAX IOMCKA, | METOAMKAX HBIXMEXaHU3MaX U
MOKCKa, CHHTE3a | CHHTE3a MIOMCKa, METOJUKAaX MOUCKA,
uHpOpMaLnH. nHpOpMaIHH. CUHTE3a CHHTE3a HHpOpMa-

OTCYyTCTBYIOT uH(bOopMaIUu. uu.. B oTBeTe npu-
OTBETHI Ha | OTBeuaeT  Ha | CYyTCTBYET JOMOJHU-
JIOTIOTHUTEIIbHBIC BOMPOCHI ¢ | TenpHas uHGOpMaIUs
BOIIPOCHI MTOMOUIBIO (HE u3 JeKuuii).
MpenoaBaTes. JIOTIOTHUTEIBH
bIX HaBOJSIINX
BOIIPOCOB.
IIpuBogur mpu- | [IpuBoaut [IpuBoguT CaMocTosTeNbHO
MEepbl TPUMEHE- | MPUMEPHI pUMEPDI MPUBOAUT IPUMEPHI
HUS CHCTEMHOTO | IPUMEHECHHS MIPUMEHEHUS MIPUMEHEHUS CUCTEM-
MoJaxoJa B 00Ja- | CHCTEeMHOTO CUCTEMHOTO HOTO MOAX0/1a B 00-
cTu o0Opa3oBaHMs | MOJAX0Ja B 00JIACTH | MOJAX0a B | JaCTH 0Opa30BaHUs
IpU TIOUCKE U 00- | oOpa3oBaHus  MpH | 00JacTu IpY TIOUCKE U 00pa-
paboTke HHQOp- | MOUCKE u | 00pa3oBaHus 00TKe nH(pOPMALIUH.
Maluu o0paboTke Ipyu TIONCKE U
nHpopmanuu c | obpaboTke
TIOMOIIBIO uHbOpMalUul ¢
MpenoAaBaTes. MHHUMAJIBHOU
MOMOILBIO
(HaBOASTIIIMU
BOIIPOCAMH).

3.2 Onpenenser Onpenenser Onpenenser CamMoCTOSITETEHO
OCHOBHBIE OCHOBHBIE OCHOBHBIE OnpeJIesieT OCHOB-
METOUKU METOIUKH METOIUKH HBIE METOJIUKH TIO0-
MOCTAHOBKHU LI€TM | MOCTAHOBKHU LEIH U | TOCTAHOBKHU CTAHOBKH 1I€JIU U
U CIIOCOORI €€ CIIOCOOBI ee | uenu U | CIIOCOOEI €€ IOCTH-
JOCTHKEHUS JOCTHKEHUSI C | crIOCOOBI ee | )KeHHUs.

TTOMOTIIHIO JTOCTIDKCHHUST  C

MpenoaBaTeis. MUHHUMAaJIbHON
TTOMOTIIBIO
(HaBOASAIIIMMU

BOIIPOCAMM).




3HaeT U MPUBO- [TpuBoaut Hayunsie | [lepeuncnser [ToapoGHOTIPUBOIUT-
JTUT HAYYIHBIC MIPUMEPHI 0COOCHHOCTH HAy4YHBIC TPUMEPHI
PUMEPHI pe3yiib- | PE3YJIbTATOB HayYHBIX pe3yabTaToB 00pa-
TaTOB 00pabOTKU | 0OpabOTKH IPUMEPOB 60TKH HH(pOpMAIIH
UHpOpMAaLIUN uHpOpMaIHU C | pe3y/ibTaToB CaMOCTOSITEIILHO
MTOMOIIBIO 00paboTKH
MIpero1aBaTels. UHPOpMALIUU  C
MUHHUMaJIbHOM
TIOMOIIIBIO
(HaBOAS MU
BOITPOCAMH).

V.1 PaspabatsiBaeT PazpabatsiBaeT PazpabatsiBaer | PazpabaTbiBaeTt 3ta-
STAlbl PEIICHUS] | ATAIbl PEIICHUS 9TAaIbl PEIICHHsI | TIbI PEIICHHUS TIOCTaB-
IMOCTaBJICHHOM IIOCTaBJICHHOM 3a- MOCTaBJICHHOW | JICHHOM 3aJa4H, BbI-
3aj1auu, BBIICISISL | Ja4yM, BBIIENSS e 3ajauu, BbIie- | JCTsisl €€ OCHOBHBIE
€€ OCHOBHBIE CO- | OCHOBHBIE COCTaB- | JIsisl €€ OCHOB- cocTaBisitone 6e3
CTaBIISIONINE JISIFOIINE JIOMYIICHO | HBIE COCTaBJIsl- | OIIMOOK.

HECKOJIBKO OIIIH- IOIIHE JIOITyIIe-
OOK. HO HECKOJIBKO
omuoOKa B
0(OPMIICHUH.
[IpousBoaur pa3z- | Homyckaer 6osnee Homnyckaet He be3 ommboxk npous-
0op 3aauu C yKa- | IByX OIIUOOK MpU Oosee IByX BOIUT pa30op 3a1auun
3aHHEM 3TalloB U | pa3dope 3amad ¢ OINOOK TpU C YKa3aHHEM ATaroB
KOHCUHBIX LIl | yKa3aHHEM 3TaloB | pa30ope 3aa4 ¢ | U KOHSYHBIX Ieei
Y KOHEYHBIX LIEJIEH. | YKa3aHHUEM JTa-
TIOB U KOHEY-
HBIX LICJICH.

v3 PaccmatpuBaer Anammzupyet nyta | [Ipumensier CaMoCTOSATEIHHO BhI-
BO3MOJKHBIC Ba- peleHws 3a/1a4i ¢ | pa3HOOOpa3HbIe | OMpAeT U UCTIONB3YEeT
PHAHTHI PEUICHHUS | UX OIICHKOM U KpU- | METOJBI U3y4e- | HEOOXOJUMBbIE METO-
3aJ1a4¥, OI[CHUBAS | THYCCKUM aHaJIH- HUS XUMHYE- JIbl U3YUCHHST XMMH-
UX TOCTOMHCTBA M | 30M HEJOCTAaTKOB U | CKUX OCHOB (- | YECKUX OCHOB (pH-
HEJOCTaTKU JIOCTOMHCTB 3WOJIOTHYECKHUX | 3UOJIOTUICCKUX Me-

2. Pa3pabaTpiBaeT | MEXaHU3MOB XaHU3MOB PabOThI
HauboJiee ONTH- paboThI pas- pPa3IUYHBIX CUCTEM U
MaJIbHBIC TIyTH pe- | JIUYHBIX CUCTEM | OPraHOB PACTCHUH,
IICHUS 3a/1a4H. Y OPTAHOB pac- | )KUBOTHBIX H YEJIOBE-
TEHHIA, )KUBOT- | K& M OOBSACHSET UX
HBIX ¥ Y€JIOBEKa | CYIIHOCTb.
u o0bsicHseT ux | Heobxonumele Tab-
CYIIHOCTb. JUYHBIC JTaHHBIC U
BrIBOTBI rpaduyeckue 3aBu-
chopMyIIIpOBa | CHMOCTH ITOCTPOCHBI
Hbl BEPHO W B | BEPHO
TTOJTHOM
o0beme.
B.1 Crnocoben ycra- | lonmyckaet He 60- | JlomyckaeT He be3 ommbok ycra-

HaBJINBATb HpI/I-
YUHHO-
CIIECTBEHHBIE
CBSI3H U OTIpe/ie-
JISITH Hauoboee

Jiee ABYX OIMMOOK B
MIPUYUHHO-
CJICACTBCHHBIX CBS-
351X U OTpeAeTICHUN
Haubolee 3HAYU-

0oJiee OMHON
OLIMOKH B TIpH-
YHHHO-
CJIEZICTBEHHBIX
CBSI3X M OTIpe-

HaBJIMBAET MPUYHH-
HO-CJIEJICTBEHHBIE
CBSI3U U ONpPEIEsIET
Hanbosee 3HaUNMBbIe
Cpeau HUX




S3HaYUMBIC CpEan
HHUX

MEIC CPCIU HUX

JIETICHAH
HaubosIee 3Ha-
YUMBIC CPEITU
HHUX

B.2 CnocobeH ocy-
HIECTBISITH TIOUCK

nHpopmanuu ¢

CnocobeH ocy-
IIECTBIISATH TTOUCK
nH(popManuu Tpa-

CnocobeH ocy-
IIECTBIIATH T10-
UCK HH(pOpMa-

CnocobeH ocy-
IIECTBIISITH TIOUCK
UH(POPMAIINH C TTPH-

pPUMEHEHUEM JUIAOHHBIMH CIO- | LIUU C IPUMe- MEHEHHUEM COBpe-
COBPEMEHHBIX cobamu HEHUEM COBpe- | MEHHBIX Hauboee
TEXHOJIOTHl MEHHBIX TEXHO- | A3PPEKTHUBHBIX TEX-

JIOTUH HOJIOTUU

Komnemenyus ITK-2 c ykazanuem smana ¢popmuposanusn é npoyecce 0C60eHUA OCHOBHOU NPO-
geccuonanvnoii oopazosamenvHoil NPOZPAMMbL

Komnerenius IIK-2 (BiageeT 0CHOBHBIMH OHOJIOTHYECKHMMH MOHSATHAMHM, 3HAHUAMHA OHOJIOTHYe-
CKHX 3aKOHOB U siBJIeHH#) (OpMHUPYETCS Ha IIEPBOM dTaIle B MPOIECCE U3YICHUS TUCITUTUIAHEI.

Komnerennus [MK-ipogoinkut GopMupoBaThes Ha CICAYIONIMX Kypcax B MPOIECCE MPOXOKICHUS
MIPAKTUKU U UTOTOBOM TOCYAapCTBEHHOW aTTeCTaIlluy (BBITOJIHCHUE U 3aIlUTa BHITYCKHON KBaTU(UKAIIH-
OHHOM paboTHI).

Tumnossie KOHTPOJIbHBIC 3aJlaHUA I OLICHKH C(l)OpMI/IpOBaHHOCTI/I JTAHHOM KOMITETCHIIUH:

TecrupoBanue
(THIIOBOE KOHTPOJIbHOE 3a1aHue Ha dTane popmupoanus IK-2)
Obuwue ceedenus 006 OyeHoOUHOM cpeocnee

Cucrema TeCTUPOBaHHS — YHUBEPCATbHBI MHCTPYMEHT OINpeAeNeHUs] YPOBHSI O0yUYE€HHOCTU CTYJICH-
TOB Ha BCEX ATamax 00pa3oBaTEIHLHOTO MPOIECCca, B TOM YKCIIE JJIsi OIIEHKH YPOBHS OCTaTOYHBIX 3HAHUM.

Tect o6mamaeT cocOOHOCTHIO CPAaBHUBATH MHJWBUIYaTbHBIM YPOBEHb 3HAHUS KaXKJIOTO CTyJEHTa C
HEKUMH STaJOHAMH, YPOBEHb 3HAHUS OTPAKAECTCS B TECTOBOM OaJjie UCIBITYeMOT0. BRIMOMHATE 3a1aHust
MOKHO B JIFO0OH TMOCeI0BaTeIbHOCTH. TecToBble 3aaHus olleHuBatoTcs B Oamnax. [1o 3aBepiieHun Te-
CTUPOBAHUS OAJIITBI CYMMUPYIOTCS. T€CThI MOTYT OBITH CJICIYIOIIETO BUIA!

1. Tecmosoe 3adanue 3aKkpvimoti ¢popmbi.

Ecnm x 3amaHusM maroTcs rOTOBBIE OTBETHI HA BHIOOP (OOBIYHO OJWH MPaBUIIBHBIN M OCTAJIbHBIE HE-
MIPaBWIIbHBIE), TO TaKWE 3aJJaHUsI HA3BIBAIOTCS 3a/IaHUSIMU C BHIOOPOM OJHOTO MPABUIILHOTO OTBETA WIIH C
eAMHUYIHBIM BBIOOpOM. [ToMuMO 3TOrO, OBIBAIOT 3a/1aHUS C BHIOOPOM HECKOJIBKHUX MPaBUIBHBIX OTBETOB
WM C MHOXXECTBEHHBIM BbIOOpOM. BapuaHToB BbIOOpa (AMCTPAKTOPOB) MOJKHO OBITH HE MeHee 4 U He
6omee 7.

2. Tecmosoe 3adanue omkpwvimou ¢opmul.

B 3amaausx oTkpeITOl (hOpPMBI TOTOBBIE OTBETHI C BEIOOPOM HE narotcs. Tpedyercs chopMyaupoBaH-
HOE CaMHM TECTUPYEMBIM 3aKJIIOueHHe. 3aJlaHusl OTKPBITON (OPMBI UMEIOT BHJI HEIMIOJHOTO YTBEpXkKe-
HUS, B KOTOPOM OTCYTCTBYET OJHMH WJIM HECKOJIBKO KIIFOUEBBIX AJIEMEHTOB. B KauecTBe KITIOUEBBIX diie-
MEHTOB MOTYT OBITh: YHCIIO, OyKBa, CJIOBO WU cioBocoudeTanue. [Ipu hopMynupoBke 3a1aHus Ha MECTE
KJIFOYEBOTO AJIEMEHTA, CTAaBUTHCS MPOUYEPK WM MHOTOTOYHE. Y TBEPKICHHUE MPEBPAIIACTCS] B UCTHHHOE
BBICKA3bIBAaHUE, €CJIM OTBET MPABUJIbHBIN U B JIOKHOE BHICKa3bIBAHUE, €CIIM OTBET HEMPABUIIbHBIMN.

4. Tecmoguvle 3a0anus Ha yCMAaHOBIEHUE NPABUTLHOU NOCIEe008aMeNbHOCMIU.

Takoe 3amaHue COCTOMT W3 OAHOPOIHBIX DIEMEHTOB HEKOTOPOW TPYMIMBI U YETKOH (hOPMYIHPOBKU
KpUTEPHS YIOPSTOUCHHS ITHX SJIEMEHTOB.

3aganue HaunHaetcs co ciosa: «llocaeaoBaTenbHOCTS. .. »

4. Tecmogvle 3a0anus Ha YCMAHOBIEHUE COOMEEMCMBUSL.



Taxoe 3agaHne COCTOUT U3 ABYX IPYII JIIEMEHTOB U YETKOW (OPMYIUPOBKU KpUTEpUS BBIOOpA COOT-
BETCTBUS MEXKAY HUMH.

CooTBeTcTBHE yCTaHABIUBACTCS 1O MPUHIMNY 1:1 (0THOMY 2JIEMEHTY MEepPBOM TPYIIITBI COOTBETCTBYET
TOJIBKO OJIMH 3JIEMEHT BTOpOM rpymmbl) uiau 1:N (oxHOMY 351eMeHTy nepBOil rpynmbl cOOTBETCTBYIOT N
3JIEMEHTOB BTOPOM Ipymiibl). BHYTpH Kak10¥ rpyIIIbl 2JI€MEHThI JOJIKHBI OBITH OJTHOPOJIHBIMHU.

KoanuecTBo 251€MEHTOB BTOPOI IPYNIIBI MOKET MPEBBIILIATH KOJUYECTBO JIEMEHTOB IEPBOM I'PYIIIIHI.
3ananue HaunMHaeTcs co ciosa: «CoorBercTBUE...». HOoMepa n OyKBBI HCHONB3YIOTCSA KaK MAEHTU(UKA-
TOPBI (METKH) JIEMEHTOB.

TunmoJiorusi TeCTOBLIX 3aJaHUN

1.Bupycsl conepxat

—tonbko JJHK

— tospko PHK

— m6o JIHK, mu6o PHK

— coemectHo JJHK u PHK
2.B xieTkax mpoKapuoT HaXOISATCs

— MUTOXOHJPUHU

— pubocoMbl

— SIIPBIIIKO

— HU OJIUH U3 OTBETOB HE BEpPEH

3.K MukpoopranusmMam, He UMEIOLIUM KJIETOYHOT'O CTPOCHUS, OTHOCSTCS:
1. 6akTepun

2. BUPYCHI

3. IpUOHBI

4. npocreiimue

4. Mukpoopranu3Mbl OJIHOTO BUJla WU MOABHUAA, BEIPAIEHHBIE B JIaOOPATOPHBIX YCIOBUSIX Ha HC-

KYCCTBEHHBIX MUTATEIbHBIX Cpelax:
1. yucras xkynbTypa

2. cMela"Has KyJiabTypa
3. KJIOH
4. mtamm
IToxa3arenu cpopmupoBannocTu komnerenunu IIK-2 (neckpunropsi):
-3HaAmb !
Kog PesynbpraThl 00y4eHus ITokazareny OLEHKU Pe3yIbTaTOB

Jlaet ompeneneHuss XUMUYECKUX OCHOB OMOJIOTH-
YECKHUX MPOIIECCOB PAOOTHI PA3IMYHBIX CUCTEM U
OpraHOB PACTEHMII.

[IpaBUIBHO XapakTepU3yeT Ouosiornyeckue
XUMHUYECKUE OCHOBBI OHOJIOrHye-

MPOIIECCHl paOOTHI PA3TMYHBIX CUCTEM M OPTaHOB
CKHX TPOIIECCOB pa0OTHI PA3TMIHBIX
3.1 JKUBOTHBIX.

CHCTEM M OpraHOB PAaCTeHUH, KH-

[lepeuncnsier 6uonoruueckre mnpouecchl padoThl
BOTHBIX U YCJIOBCKA.

Pa3IMYHBIX CUCTEM M OPraHOB YeJIOBEKa.
[MpuBoaMT TpUMEpPHI OMOIOTUYECKHUX ITPOIIECCOB
paboThI Pa3IUYHBIX CUCTEM U OPTraHOB pacTEHUil,
JKHNBOTHBIX U YECJIOBCKA.

CtpykTypy (HPU3HUOIOTHIECKUX ME- JlaeT ompeneneHuss MOHITHH CTPYKTYpbl (hu3no-
3.2 | xaHU3MOB pabOTHI PA3IUYHBIX CH- JIOTHYECKUX MEXaHU3MOB PabOThl pa3UYHBIX CH-
CTEM U OPTaHOB PACTCHHM, JKUBOT- CTEM M OPTraHOB PACTCHUM, TPUMEHSIEMBIX B OHO-




HBIX 1 YCJIOBCKA.

JOTHH.

[lepeuncnsier obnactu 3HAHUHM MO (U3UOIOTUU
KHUBOTHBIX.

HaspiBaer ¢puznonornueckne MexaHu3Mbl pabOTHI
Pa3IMYHBIX CUCTEM U OPraHOB YeJIOBEKa.

CyIHOCTh 1 0COOCHHOCTH OCHOB-
HBIX OMOJIOTHYECKUX MPOIIECCOB U
(U3UOTIOTHUECKUE MEXaHU3MBI pa-

PackpbiBaeT CylmmHOCTh OCHOBHBIX OHOJIOTHYE-
CKHUX MPOIIECCOB PaOOTHI PA3IMYHBIX CUCTEM U
OpraHOB PACTEHU, )KUBOTHBIX U YEJIOBEKA.
PacckaspiBaeT 00 OCHOBHBIX OHOJOTHYECKHX
mporieccax paboThl Pa3IMYHBIX CUCTEM U OPTaHOB
pacTeHui.

3.3 0OThI pa3IMYHBIX CUCTEM U OpraHoB | Ha3piBaeT OCOOCHHOCTH OCHOBHBIX OHOJIOTHYE-
pacTeHUM, )KUBOTHBIX U YEJIOBEKA. CKUX TIPOIIECCOB PabOTHI PA3IUYHBIX CHUCTEM U
OpPraHOBKUBOTHBIX.
[lepeuncnsier ¢pu3noIOrHUECKUe MEXaHU3MBI pa-
OOTBI Pa3IMYHBIX CUCTEM U OPTaHOB YEJIOBEKA.
- yMemy:

Kog Pesynbrarel 00yueHus ITokazarenu OlEHKU Pe3yIbTaTOB
[TosicusieT npuuKHbBI BBIOOpA MPUOPUTETHBIX
00BEKTOB HCCIEA0BaHUS (HPU3HMOTOTHIECKHIX

Br16upaTh nproputeTHbIE 00BEKTHI MEXaHHU3MOB pabOThl pa3IMUHbIX CUCTEM U Op-
UCCIeIOBaHMs (PU3NOIOTUYECKUX ME- | TAaHOB PACTEHUH.
XaHU3MOB padOThl pa3anuHbIX cucTeM | OOBSICHIET METO/Ibl HCCIIEI0BaHUS (PUHOIIO-

VY.l | u OpraHoB pacTeHUH, )KUBOTHBIX U Ye- | TMUECKUX MEXAaHU3MOB PaOOTHI pa3IUYHBIX

JIOBEKA M aHAJM3UPOBATh UX I10Ka3aTe- | CUCTEM U OPraHOB KUBOTHBIX.

. AHanuzupyert ycTHO (pu3HoIOrHYecKre Mexa-
HU3MBI pa0OThI Pa3IUYHBIX CUCTEM U OPTraHOB
YeJI0BEKA.
[InceMeHHO HM3naraeT CTaTUCTUYECKUE MaTe-
puabl N0 XMMUYECKUM OCHOBaM Ouosioruye-

ITosnp30BaTbCs CTATUCTUUECKUMHU Ma- CKHUX MPOIIECCOB pabOTHI pa3IMUHBIX CUCTEM U

TepHajaMu IpyU 0OBSICHEHUU XUMHUYE- | OPTraHOB PACTEHMIA.

CKUX OCHOB OMOJIOTHUECKHUX MpOIiec- [Tonp3yeTcss OCHOBaMU CTATUCTUKHM OMOJIOTH-

V.2 | coB paboThl pa3IMYHbIX CUCTEM U Op- | YECKHUX MPOLIECCOB paObOThI Pa3IMYHbIX CUCTEM

raHOB PacTEHUH, )KUBOTHBIX U YEJIOBE- | U OPraHOBKUBOTHBIX.

Ka. OTBevaer Ha IONOJHUTENIbHBIE BOIIPOCHI 110
MarepHajaM XMMHYECKHX OCHOB OMOJIOrnye-
CKHUX MPOIIECCOB PaOOTHI Pa3IMYHBIX CUCTEM U
OpPraHOBYEJIOBEKA.
Bri6upaer HeoOXoaMMbIE METOABI U3YUEHUS
XUMHUYECKHX OCHOB (DU3HOJIOTHUECKUX MeXa-

[IpumensTh pazHOOOpa3HbIe METOIBI HU3MOB paOOThI PA3IMYHBIX CUCTEM U OPTaHOB

M3YyYEHHs] XUMHUECKUX OCHOB (pU3HMO- | pacTeHUi.

JIOTUYECKUX MEXaHW3MOB paboThl pa3- | Jlaer 060cHOBaHME BHIOPAaHHBIM METOJAM H3Y-

VY.3 | TMYHBIX CUCTEM U OPTaHOB PAaCTEHUH, | YEHUS XUMHYECKUX OCHOB (PH3UOJIOTMYECKHX

KUBOTHBIX U YEJIOBEKA U OOBSICHATH UX | MEXaHU3MOB pabOThl pa3IUYHBIX CUCTEM U Op-
CYLIHOCTb. TaHOB KUBOTHBIX.
DopMyIUpPYET BHIBOABI IO 3HAUNMOCTH B
y4eOHOM Ipolecce XMMUYECKUX OCHOB (hu-
3MOJIOTHYECKUX MEXaHU3MOB PabOTHI pa3yiny-




HBIX CHUCTEM U OPTaHOB YeJIOBEKA U OOBSICHATh
UX CYIIHOCTb.

- grademsv

Kon PesynbraTel 00ydeHus

Ilokazarenu OIICHKH PE3YJIbTATOB

HaBbikaMu CHCTEMHOTO aHajIKM3a XH-
MHUYECKHX OCHOB OHOJIOTHYECKHUX TPO-
I[ECCOB PabOThI PA3IMYHBIX CUCTEM U

JleMOHCTpUpYeT HABBIKM CUCTEMHOTO aHAIN3a
XUMHYECKUX OCHOB OMOJIOTHMYECKUX MpoIlec-
COB pabOTHI Pa3IMYHBIX CUCTEM U OPTAaHOB
pacTeHui.

Brinonnser anroputM aHanmsza XUMHYECKUX

B.1 " OCHOB OMOJIOTMYECKUX MPOLIECCOB pabOThI
OpraHoOB PacTEeHHH, JKUBOTHBIX U YEJIO-
PAa3JIMIHBIX CUCTEM M OPraHOB JKUBOTHBIX.
peKa. CocraBnsier 1uiaH aHaIu3a XUMUYECKUX OCHOB
OMOJIOrMYECKHUX IIPOLECCOB PabOTHI pa3Iny-
HBIX CHCTEM U OPraHOB YeJIOBEKa.
[TokaspIBaeT MpaKTUYECKUE PUEMBI  O0BsIC-
HCHUA XUMHUYCCKUX OCHOB (1)I/I3I/IOJIOFI/I‘-ICCKI/IX
MEXaHU3MOB Pa0OTHI PA3IMYHBIX CUCTEM U Op-
[IpakTHyeckuMu IpueMamMu OOBSACHE- | TAHOB PACTCHUU.
HUS XUMHUYECKUX OCHOB (pusnonoruye- | OObSICHAET 3aKOHOMEPHOCTH XUMHMUYECKUX OC-
B2 CKHUX MEXaHU3MOB pa6OTI>I Pa3IIMIHBIX HOB (1)I/I3I/IOJIOFI/I‘~I€CKI/IX MEXaHU3MOB pa6OTI)I

CUCTCM U OpPraHoOB paCTCHHﬁ, KHNBOT-
HBIX 1 4YCJIOBCKA.

Pa3IMYHBIX CHCTEM U OPT'aHOB KHBOTHBIX.
ConocTaBnsieT W OOBSACHSIET NPAKTUIECKHE
IpUEMBbl ~ XUMHYECKHX OCHOB (PH3HOJIOTHYE-
CKMX MEXaHHU3MOB Pa0OThI PA3IIMYHBIX CHCTEM
Y OpPraHoOB YEJIOBEKA.

MeTtosaMu MO3HAHUST XUMHUYECKUX
OCHOB OMOJIOTHYECKHUX TPOIIECCOB pa-
B.3 | 60TBI pa3nIU4HBIX CUCTEM U OPTaHOB
pacTeHuil, )KIUBOTHBIX U YEIOBEKA.

BelnonnseT riaHupoBaHue 110 OCBOCHUIO Me-
TOJIOB IIO3HAHUSI XHMMHUYECKUX OCHOB OMOJIO-
TMUYECKUX IPOIECCOB pabOThI pa3IMYHbIX CH-
CTEM U OpraHOB PACTECHHM.

JIeMOHCTpHUpYET METOJaMHU ITO3HAHUS  XUMHU-
YECKUX OCHOB OMOJIOTMYECKUX MTPOLECCOB pa-
OOTBI Pa3JIMYHBIX CUCTEM U OPTaHOBKUBOT-
HBIX.

DopMyNHpyET3aKOHOMEPHOCTH ITO3HAHUS
XUMHYECKUX OCHOB OMOJIOTMUYECKUX TpOIieC-
COB Pa0OTHI PA3IMYHBIX CUCTEM U OpraHOBYE-
JIOBEKa.

YpoBHu chOPMUPOBAHHOCTH KOMIETEHIIUH

CocraBns- | [lokazarenn YPOBHU COOPMHNPOBAHHOCTU

o1me chopmuposan- | HU3KUU «3» CPEJHUMU «4» BBICOKUU «5»
KOMIIETEH- | HOCTH ([e- (onmcanue BbI- | (OmMcaHUE BhIpa- (onmcanue BbIpa-
1My (3Ha- CKpPHUIITOPBI) PaXXEHHOCTH KEHHOCTH JIECKPUII- | KEHHOCTHU JAECKPHUII-
HUS, yMe- JECKPHUNTOPOB) | TOPOB) TOPOB)

HUSI, BJIa-

JICHUS




(HaBBIKN)

JemoHcTpupyer
XUMHUYECKHE OCHO-
BBl OMOJIOTHIECKUX
MPOIIECCOB PabOTHI
Pa3IMYHBIX CHCTEM
U OpraHoB pacre-
HUM, >XKUBOTHBIX U
YeI0BEKa.

JemoHncTpupyer
XAMHUYIECKHE
OCHOBBI
OHMOJIOTUYECKUX
MPOIIECCOB  PabOTHI
PA3JIMYHBIX CHCTEM
u OpraHoB
pacTeHui,
JKHBOTHBIX u
YeroBeKa.
3anucriBaeT
MOHATHUSL C ONOPOM
Ha maboH.

JeMoHCcTpupyeT XUMH-
YeCKHE OCHOBBI OHOJIO-
THYECKUX TIPOIIECCOB
paboTBl PA3TUYHBIX CH-
CTEM M OpraHoB pacTe-
HUH, )KUBOTHBIX M Y€JIO-
BEKa. 3amUChIBACT IMOHS-
THUS CAMOCTOSITEIIBHO.

CaMoCTOSITeTbHO ~ OTIpe-
JIEJIIET CYIHOCTh W OCO-
OEHHOCTH  XHUMHMYECKHX
OCHOB  OHOJIOrMYECKUX
MPOIIECCOB PabOTHI pas-
JUYHBIX CHUCTEM M Opra-
HOB pACTEHUI, HBOT-
HEIX U YeJloBeKa. B oTBe-
T€ MPUCYTCTBYET JIOTOJI-
HUTENbHAs HHpOPMAIHs
(He w3 yekmuii). BeIBOIbI
c(hOpMyIHPOBAHEI BEPHO
M B IIOJTHOM 00BEME.

PacckaswiBaer o
XUMHYECKUX OCHO-
Bax OMoJioruue-

PacckaspiBaeT o
XUMHUYECKUX OCHO-
Bax OMOJIOTMYECKUX

PacckassiBacT 0 XuUMU-
YEeCKHUX OCHOBaX OHOJIO-
TMYECKUX TPOIECCOB

CaMOoCTOSITENTEHO OTpe-
JIEJICT CYIHOCTh M 0CO-
OEHHOCTH XMMUYECKHUX

3.1 CKHX TPOIIECCOB MPOIIECCOB PabOThl | pabOTHI Pa3IMYHBIX CH- OCHOB OHOJIOTMYECKHIX
paboTHI pa3IMUHBIX | pa3IMYHBIX CUCTEM | CTEM U OpraHOB pacTe- MPOLIECCOB PabOTHI pa3-
CHCTEM M OPTaHOB | W OPraHOB pacTe- HHH, )KUBOTHBIX W YeJIO- | JINYHBIX CUCTEM M Opra-
pacTeHuil, )KUBOT- | HUIi, )KUBOTHBIX U BEKa. 3aIiChIBACT MIOHSA- | HOB PacTeHHUH, KUBOT-
HBIX ¥ 9EJIOBEKa. YeJoBe- THSI CAMOCTOSATEINHHO. HBIX U 4eJoBeKa. BriBo-

ka.ChopmynupoBaH Iibl chopMyIMpPOBAHBI

a 9acTh BBIBOJIOB. BEPHO U B TIOJIHOM 00be-

Me.

[IpuBogut npume- | IIpuBomur npume- | IIpuBomuT NpuMepsI CaMOCTOSITENFHO Ompe-
PBl XUMUYECKHX- PBI XUMHUYECKUX XMMHUUYECKHUXOCHOB OMO- | JAENSET CYIIHOCTb U OCO-
OCHOB OMOJIOTHYE- | OCHOB OMOJIOTMYe- | JIOTMYECKUX MPOLECCOB OCHHOCTH XMMHUYECKHX
CKHX IPOILIECCOB CKHX MPOLIECCOB paboThI pa3IUYHBIX CH- OCHOB OMOJIOTUYECKUX
paboThI pa3uyuHbIX | pabOTHI Pa3JIMYHBIX | CTEM U OPraHOB pacTe- MPOLIECCOB PabOTHI pas-
CHCTEM M OPTaHOB | CHCTEM U Opr'aHOB HHH, )KMUBOTHBIX W YeJIO- | JINYHBIX CUCTEM M Opra-
pacTeHui, KUBOT- pacTeHuit, KUBOT- BEKa. HOB pacTeHUH, KUBOT-
HBIX ¥ YeJIOBeKa. HBIX U YeJIoBe- 3amceiBaeT TIOHATHS | HBIX M YeJoBeKa. BrIBo-

ka.ChopMyIHpoBaH | caMOCTOSITEIBHO. Jtbl chopMyITMpOBaHBI

a 4acThb BHIBOJIOB. BEPHO U B TIOJIHOM 00be-

Me.

XapakTepusyer XapaxTepuzyer Xapaktepuzyer  crpyk- | [logpobno nepeuncisier
CTPYKTYpY (u3HO- | CTpYKTYpY QU3HO- | Typy (GHUIHOJOTHUCCKHUX | CIEHU(PUIECKUE OCOOCH-
JOTHYECKUX MeXa- | JIOTHYECKMX MeXa- | MEXaHH3MOB paboTHI | HOCTH CTPYKTYpPHI pH-
HU3MOB  PaboThl | HU3MOB paboThl | pa3iIMYHBIX CHCTEM U | 3HOJIOTMYECKUX MeXa-
pa3MYHBIX CHCTEM | pa3jIMuHBIX CHCTEM | OPraHOB pACTEHHH, KU- | HU3MOB pabOThI pa3iny-
W OpraHoB pacTe- | U OpraHOB pacTe- | BOTHBIX M 4eJOoBeKa. 3a- | HbIX CHCTEM M OPTaHOB
HHUH, XMBOTHBIX W | HUH, JXMBOTHBIX M | NMUCHIBAET MOHSTHS Ca- | PACTEHHIA, )KHBOTHBIX U
4eJIoBeKa. yenoBeka.  Cdop- | MOCTOSTENBHO. 4eJIoBeKa.

MYJHMpOBaHA 4YacTb BriBosbr copmymmpo-

BBIBOJIOB. BaHbI BEPHO U B IIOJIHOM

3.2 o0Obeme.

Haer ompenenenns | Jlaer onpenenenus | Jaer omnpexnenenus | [logpobno nepeuncisier
CTPYKTYpbl (DU3HO- | CTPYKTYpHl (DU3HO- | CTPYKTYpHl (U3NONOTH- | crieruduiecKre ocooeH-
JOTHYECKUX MeXa- | JIOTHYEeCKMX MeXa- | YECKHX MEXaHHU3MOB | HOCTH CTPYKTYPHI (H-

HHU3MOB paboTsl
Pa3IUYHBIX CHCTEM
U OpraHoB pacre-
HHUM, >XUBOTHBIX WU
YeJIoBeKa.

HU3MOB paboTsI
pPa3IUYHBIX CHUCTEM
U OpraHoB pacre-
HHUH, >XUBOTHBIX |
gemoBeka.  Cdop-
MyJTHUpOBaHA YacTh
BBIBOJIOB.

paboTBl Pa3TUYHBIX CH-
CTEM W OpraHoB pacTte-
HHUH, >KUBOTHBIX W YeJIO-
BeKa. 3alUChIBACT IMOHS-
THS CAMOCTOSTEIIBHO.

3HOJIOTHYECKUX MeXa-
HU3MOB PabOTHI pa3Iny-
HBIX CHCTEM U OPTraHoOB
pacTeHUM, KUBOTHBIX U
yelloBeKa. BEIBObI
chopmynupoBaHbl BEPHO
Y B TIOJTHOM 00beMe.

HasbiBaeT  cTpyk-
Typy (Qu3Hosnoru-
YECKUX  MEXaHM3-

HassiBaer cTpykry-
py Qusuonoruye-
CKHX MEXaHHM3MOB

Ha3zeiBaer CTPYKTYpY
(U3HONOTHYECKUX — Me-
XaHU3MOB pPabOTHI pas-

IMompobHo mepeuuncnser
cnenuduyeckne ocobeH-
HOCTH  CTPYKTYpbl (u-




MOB paboThl pas-
JUYHBIX CUCTEM H
OpraHoB pPAaCTECHHH,
JKHBOTHBIX H 4eJI0-
BEKa.

paboThl pa3IMYHbIX
CHCTEM U OpraHoB
pacTeHui, KUBOT-
HBIX ¥ 4YeJOBeKa.
CdhopmynupoBana
4acTh BBIBOJIOB.

JUYHBIX CHCTEM U Opra-
HOB pACTCHHUH, >XUBOT-
HBIX M 4YeJOBEKa. 3amu-
CHIBAET IIOHATHS CaMo-
CTOSITENBHO.

3MOJIOTHYECKUX  MeXa-
HU3MOB pabOTBl paziIny-
HBIX CHCTEM H OPraHOB
pacTeHM, MUBOTHBIX H
JeI0BeKa. BriBogsl
c(hOpMyIHPOBAHEI BEPHO
1 B ITOJIHOM 00BEMe.

3anmcrIBacTCYII-
HOCTh M OCOOEHHO-
CTU OCHOBHBIX
OMOIOTUYECKUX
npoueccos u ¢u-
3UO0JIOTHYECKUE
MEXaHU3MBI pabo-
TBI PA3JIMIHBIX
CHCTEM M OPTaHOB
PacTeHU, KUBOT-
HBIX U YEJIOBEKA.

3anucrIBaeTCyII-
HOCTB U OCOOEHHO-
CTH OCHOBHBIX OHO-
JIOTHYECKUX TpO-
1eccoB U ¢uznoso-
TMYecKue Mexa-
HU3MBI PabOTHI
Pa3IUIHBIX CHCTEM
1 OpTaHOB pacTe-
HHUH, )KUBOTHBIX U
YeJIoBe-
ka.ChopmynupoBan
a 9acTh BBIBOJIOB.

3anmmChIBaCTCYIIHOCTD U
0COOEHHOCTH OCHOBHBIX
OHMOJIOTUYECKUX MPOIICC-
COB U (pM3HOJIOTHMICCKHE
MEXaHU3MBI PabOTHI pa3-
JIMYHBIX CUCTEM U Opra-
HOB PacTCHUA, KHUBOT-
HBIX U Y€J0BEKa. 3aI-
CBHIBAET IIOHATHSA CAMO-
CTOSITENBHO.

KoHnkpeTHo u ¢ npume-
paMu ompenensieT CyI-
HOCTb U OCOOEHHOCTH
OCHOBHBIX OHOJIOTHYe-
CKHX IIPOILEccOoB U (hu-
3MOJIOTUYECKUE MeXa-
HHU3MBI pa0OTHI pa3yiny-
HBIX CHCTEM M OPTaHOB
pacTeHM, KUBOTHBIX U
yenoBeka. BeIBogbI
c(hopMyIHPOBAHEI BEPHO
U B IIOJTHOM 00BeMe.

3amnonadsaer Tadiu-

LIbI
OCHOBHBIX Iapa-

3anoaHseT Tabiau-
IIbI OCHOBHBIX ITa-
pamMeTpoB 6HoI0-

3anoaHsIeT TaOIUIIbI
OCHOBHBIX ITAPAMETPOB
OHMOJIOTHYECKUX MPOIIEC-

KonkpeTHO u ¢ npume-
paMu onpeJenser co-
JIepKaHUe OCHOBHBIX

33 METpOB OHOJIOTHU- THYECKHUX Ipolec- COB ¥ ()U3HOJIOTHYECKHUX | TapaMeTpoB OHOJIOruye-
YECKHUX MPOLECCOB | COB U (hU3UOJIOTH- MEXaHNU3MOB PabOTHI CKHX TPOLECCOB U (Hu-
u uznonoruye- YECKUX MEXaHU3- Pa3JINYHBIX CHCTEM H 3MOJIOTUYECKUX MeXa-
CKHX MEXaHH3MOB | MOB pPabOTHI pa3- OpTaHOB pacTeHUH, XKu- HHU3MOB pabOTHI pa3nud-
pabOTHI pa3IMYHBIX | JIMYHBIX CUCTEM U BOTHBIX U YEJIOBE- HBIX CHCTEM M OPTaHOB
CHCTEM M OPTaHOB | OPTraHOB PacTeHMH, | Ka.3amHCBIBACT HOHATUS | PACTEHHM, )KUBOTHBIX U
pacTeHuil, )KUBOT- | KUBOTHBIX U YEJIO- | CAMOCTOSITENBHO. YeJoBeKa. BRIBOIBI
HBIX U YeJIOBeKa. Beka. Chopmyiu- c(hopMyIHPOBAHBI BEPHO
pOBaHa 4acTb BbI- U B MIOJIHOM 00BeMe.
BOJIOB.
CoGutoaeT anro- Cobronaet anro- CobmroaeT anropuT™ KonkpeTHo u ¢ npume-
PHUTM IIPOBEJCHUSI | PUTM IIPOBEICHUS HpOBeNeHHUsI OHOJIOTHYe- | paMH ONpeJeseT co-
OHOIIOTHYEeCKHUX OMOJIOTHYECKUX CKUX IPOIIECCOB U (H- JiepxKaHue OnoJormye-
MPOIIECCOB U (u- IpPOIIECCOB U (- 3MOJIOTHYECKUX MEXa- CKHUX MPOIIECCOB U (Hu-
3MOJOTUIECKUX 3MOJIOTMYECKUX HHU3MOB pa0OOTHI pa3iny- | 3MOJOTUYECKHX MeXa-
MEXaHN3MOB pabo- | MEXaHHW3MOB pabo- | HBIX CHCTEM M OPTAaHOB HHU3MOB pabOTHI pa3nnd-
TBI PA3JIMIHBIX THI Pa3JINYHBIX CH- | PACTEHHH, )KUBOTHBIX U HBIX CHCTEM M OPTaHOB
CHCTEM M OPTaHOB | CTEM M OPTAaHOB YeJIoBeKa. 3aIKChIBACT pacTeHuii, )KUBOTHBIX U
pacTeHuii, )KUBOT- | pacTeHuH, )KUBOT- TIOHSTHS CAMOCTOSITENb- | 4enoBeka.BriBoibI
HBIX ¥ YeJIOBeKa. HBIX U YeJIoBe- HO. c(hOpMyITHPOBAHBI BEPHO
ka.ChopmynnpoBaH U B MIOJIHOM 00BeMe.
a 4yacTh BBIBOJIOB.
BeiOupaer  mpuo- | Bribupaer mpuopu- | Beidupaer  npuoputer- | [logpoOHo mnepeuncisier
pHUTETHBIE OOBEKTHI | TETHbIE  OOBEKTHI | Hhle OOBEKTHl HCCIENO- | crenuduyeckue ocoOeH-
uccienoBanusi Qu- | ucciaenoBanus QGu- | BaHUS (HU3HOJIOTMYECKUX | HOCTH NPUOPUTETHBIX
3HOJIOTHIECKUX 3HOJIOTHIECKHAX MEXaHU3MOB paboTel | OOBEKTOB HCCIIEIOBAHUS
MEXaHU3MOB pabo- | MEXaHW3MOB pado- | pa3IMYHBIX CHCTEM U | (U3HOIOTHIECKUX MeXa-
TBI Pa3JIMYHBIX | THl Pa3JIMUHBIX CH- | OPTaHOB PACTEHHM, XH- | HU3MOB DPabOTHI pa3iy-
CHCTEM W OpraHoOB | CTEM W OpraHOB | BOTHBIX M 4eJOBEKa M | HBIX CHCTEM M OPraHOB
V.1 pacTeHHi, JKUBOT- | PACTEHUH, JKUBOT- | aHAIM3UPYET pacTeHuil, *XMBOTHBIX U

HBIX M 4YCJIOBCKA U
AHAJIU3UPYCT UX.

HBIX W 4YeJOBEKa U
aHAU3UPyeT  HX.
ChopmynupoBana
4acCTb BBIBOIOB.

ux.BeBogpl  chopmym-
POBaHBI BEpHO U B TIOJI-
HOM 00BEME.

YeNoBeKa U aHAIU3UPYET
nx.HeoOxoaumele  Tab-
JIUYHBIC JAHHBIC W Tpa-
¢udeckne 3aBUCUMOCTH
ITOCTPOCHBI BEPHO.

Crpour  HEoOXo-
IuMble  rpadude-
CKHE 3aBHCHUMOCTH

Crtpoutr HeoOXoam-
MbIe TpadHuUecKue
3aBUCHMOCTH MEX-

Ctpour  HEoOXOaUMBIE
rpaduyueckue 3aBUCUMO-
CTH MEXOy OOBeKTaMH

CaMOCTOSITENHHO TOA0H-
paeT 0OBEKTHI UCCIIEO-
BaHUS (I)I/I3I/IOJ'[OFI/I‘{GCKI/IX




MEXIY OOBEKTaMH
uccnenoBanus (Hu-
3HOJIOTHIECKUX

MEXaHU3MOB pabo-
THI Pa3IHIHBIX
CHCTEM U OpTaHOB
pacTeHui, >KHUBOT-
HBIX M YeJIOBeKa
aQHAIHM3UPYET HX.

Iy OOBCKTaMH WC-
CJIeZIOBaHUS ¢bu-
3HOJIOTHYECKHX
MEeXaHU3MOB pabo-
TBl PA3UYHBIX CH-
CTeM U OpraHoB
pacTeHui, KHUBOT-
HBIX W 4YeJoBeKa H
aHAIU3UPYET  UX.
CoopmynupoBaHa
YaCTh BBIBOJIOB.

nccnenoBanus Quznono-
IMYECKUX  MEXaHH3MOB
paboOTBl Pa3TUYHBIX CH-
CTeM W OpraHoB pacTe-
HU, JKUBOTHBIX U YeJIO-
BEKa M aHAIU3UPYET HX.
BreBomer  chopmymmpo-
BaHbI BEPHO U B ITOJHOM
obbeme.

MEXaHHU3MOB PabOThI
Pa3JIMYHBIX CUCTEM H
OpraHoB pacTeHUH, KH-
BOTHBIX U YETIOBEKA U
aHanmu3upyet ux. Heo0-
XOIUMbIEC TaOIMIHbIC
JAaHHEBIE U Tpadudeckue
3aBUCHMOCTH TIOCTPOCHBI
BEPHO.

3anuceiBaeT NpHO-
PHUTETHBIE OOBEKTHI
uccnenoBanus GHu-
3HOJIOTHIECKUX

MEXaHU3MOB pabo-
TBI Pa3INIHBIX
CHCTEM U OpPraHOB
pacTeHHi, >KHUBOT-
HBIX W YellOBEKa U
aHAIHM3UPYET HX.

3amuceiBaeT IpHO-
pHUTETHBIE OOBEKTHI
uccinenoBanus (Hu-
3MOJIOTUYECKUX
MEeXaHU3MOB pabo-
Thl Pa3MUYHBIX CH-
CTeM U OpraHoB
pacTeHui, KUBOT-
HBIX M 4YeJOBeKa U
aHAIM3UPYET  HX.
CdhopmynupoBana
4acCTb BBIBOAOB.

3anuceIBaeT NPUOPUTET-
Hble OOBEKTBHl MCCIENO-
BaHMs (PU3HOJIOTHIECKUX
MEXaHU3MOB paboThI
pa3NMYHBIX CHCTEM W
OpraHOB pPacTEHUH, >KH-
BOTHBIX W YEJOBEKa H
aHAIM3UPYET HX. BrIBO-
Iel  copMyIHpOBaHEI
BEPHO U B TIOJHOM OOB-
eMe.

CamocTosTeNnsHO NoA0H-
paeTHpHOpPUTETHBIE 00B-
eKTBl HcclenoBaHus (u-
3MOJIOTHYECKUX  MeXa-
HU3MOB paboTHI pa3imd-
HBIX CHCTEM H OpraHOB
pacTeHM, MUBOTHBIX H
YEJIOBCKa M aHATM3HPYET
nx. HeoOxomumele Taod-
JIMYHBIC JaHHBIC W I'pa-
¢uyeckue 3aBHCUMOCTH
MOCTPOEHBI BEPHO.

v2

[Tons3yercs cratu-
CTUYECKUMHU Mare-
puanamu mpu o0b-
SCHCHHU XUMHUYe-
CKHX OCHOB OHOJIO-
THYECKHX IIPOIeC-
coB paboTHI pa3-
JUYHBIX CHCTEM H
OpraHoB pacTEHUI,
JKMBOTHBIX M YeJIO-
BeKa.

Ilonw3yercsa craTu-
CTHYCCKUMHU MaTe-
puamamMu npu 00b-
SICHEHUH ~ XUMHYe-
CKHX OCHOB OmoJIO-
TMYECKUX TpoIiec-
coB paboTel pas-
JMYHBIX CHUCTEM U
OpraHoOB PpacTEHU,
JKHUBOTHBIX U YCJI0-
Be-
ka.ChopmynupoBan
a 4acCTb BbIBOJIOB.

Ilonp3yercsa craTuctuye-
CKUMH MaTepHajaMy Mpu
00BSICHEHHH XUMHUYe-
CKHUX OCHOB OHOJIOTHYE-
CKHUX IPOIIECCOB pabOThI
pa3NUYHBIX CHCTEM H
OpPTraHOB PACTCHUM, KH-
BOTHBIX W 4YellOBeKa. BrI-
BOJbI  C(HOPMYIIUPOBAHBI
BEPHO U B TOIHOM OOB-
eme.

CaMOCTOSITENbHO aHaJU-
3UpYeT CTaTUCTUYECKHE
Marepuansl  TpH 00bsic-
HEHUM XHMHYECKUX OC-
HOB OHOJIOTHYECKUX
HpoLeccoB paboThl pas-
JMYHBIX CHUCTEM M Opra-
HOB pAacTECHHH, >KUBOT-
HBIX M yenoBeka. Heol-
XO/IUMBIE TaOJIMYHbIC
JlaHHBle U Tpaduueckue
3aBUCHMOCTH TOCTPOCHBI
BEPHO.

IIpuBomuTr mnpume-
pBI pacuera CTaTH-
CTHYECKHX  Mare-
pHamoB TpU O00B-
SACHEHUH XUMHYe-
CKUX OCHOB OMOJIO-
THYECKUX TIpoIec-
COB paboTHl paz-
JUYHBIX CHCTEM U
OpraHoOB pacTEHUIA,
JKUBOTHBIX U YeJIOo-
BEKa.

IIpuBonur mnpume-
pBI pacueTa craTH-
CTHYECKHX MaTepH-
QJIOB TIPU OOBSICHE-
HUM  XHUMHYECKHAX
OCHOB OmoJormye-
CKHUX MIPOIIECCOB
paboThl pa3IMYHBIX
CHCTEM U OpraHoB
pacTeHui, KUBOT-
HBIX u YCJII0OBC-
ka.ChopmynupoBan
a 4aCTb BBIBOAOB.

IIpuBonut TIPUMEPBL
pacueTa CTaTUCTHYECKHX
MaTepHaJIOB IIPH 0OBsIC-
HEHUH XHUMHYECKHX OC-
HOB O6MoIOrHYecKuX
MIpOIeCCOB PaboTHI pas-
JIUYHBIX CHCTEM U Opra-
HOB pAacCTEHHUM, KHUBOT-
HBIX U 4eoBeKa. BriBo-
Ibl  chopMyIHPOBaHBI
BEPHO U B TIOJHOM OOB-
eMe.

CaMOCTOSTENILHO aHaJIH-
3UPYeT CTAaTHCTUICCKUE
MaTepHalbl IpH 00bsIC-
HEHHMH XUMHYECKHX OC-
HOB OHOJIOTHYECKUX
MpoIIecCcOB paboTHI pas-
JUYHBIX CHCTEM U Opra-
HOB pacTeHUH, KUBOT-
HBIX M yejoBeka. HeoO-
XOAUMBIE TaOJUYHEIC
JTaHHbIE U TpadudecKue
3aBUCHMOCTH TTOCTPOEHBI
BEpHO.

Crpout rpaduye-
CKHE CXEMBI 110
JTAaHHBIM CTaTHCTH-
YeCKUXMaTEepHAJIOB
IpU 00BSICHEHNT
XHUMHYECKHX OCHOB
OHMOJIOTHYECKHX
MIPOIIECCOB PaOOTHI
Pa3MYHbBIX CUCTEM
W OpraHoB pacTe-
HHM, )KUBOTHBIX 1
YEITOBEKA.

Crpout rpaduye-
CKHE CXEMBI 0
JIAHHBIM CTaTHUCTH-
YECKUX MaTepHajIoB
IIpU OOBSICHEHUH
XMMHUUYECKHX OCHOB
OHMOJIOTHIECKUX
TIPOIIECCOB pabOThI
Pa3IMYHBIX CHCTEM
1 OpPTaHoB pacTe-
HHH, )KUBOTHBIX U
YeJIoBe-

Crpour rpadpuueckue
CXEMBI 110 JaHHBIM CTa-
TUCTHIECKHUX MaTepua-
JIOB TIPU OOBSICHCHHUU
XUMHUYECKHX OCHOB OHMO-
JIOTHYECKHX MPOLIECCOB
paboOTHI Pa3IUYHBIX CH-
CTEM U OPTaHOB pacTe-
HHH, )KUBOTHBIX U Y€JI0-
Beka. BeiBogs! chopmy-
JIMPOBAHBI BEPHO U B
MOJIHOM O0BbEMe.

CaMOCTOSITEIEHO aHAIU-
3HPYeT MMaKa3aTeNu Ipa-
(UYeCcKUX CXeM IO JIaH-
HBIM CTaTUCTHYCCKIX
MaTepHUaioB Mpu 00BsIC-
HEHMH XHUMHUYECKUX OC-
HOB OMOJIOTHYECKUX
MIPOIIECCOB PadOTHI pas3-
JIMYHBIX CHCTEM U Opra-
HOB PacTEHUl, )KUBOT-
HBIX U Y€JI0BEKa.
Heobxonumere Tabmmd-




ka.ChopmynaupoBan
a 4acThb BBIBOJIOB.

HBIE JaHHbIEC U rpaduye-
CKHE 3aBUCHMOCTH 10~
CTPOEGHBI BEPHO.
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IIpumensieTpasno-
oOpa3Hble METOMBI
W3yYeHHSI XUMHYe-
CKUX OCHOB (Hu-
3HOJIOTHIECKUX

MEXaHU3MOB pado-
THI Pa3IMYHBIX
CHCTEM U OpraHoB
pacTeHUM, KUBOT-
HBIX M YCIIOBCKA U

[Ipumensier pazHo-
o0pa3HbIE METOJBI
M3yYeHHUS XUMHUe-
CKHX OCHOB (hH3HO-
JIOTHYECKUX MeXa-
HU3MOB paboTsI
PA3IMYHBIX CHCTEM
U OpraHoB pacre-
HUH, >XUBOTHBIX U
YyelnoBeka U 00bsiC-

[Ipumensier paznooOpas-
HBIE METOIBl H3y4YeHHs
XIMHYECKUX OCHOB (-
3HOJIOTHYECKUX  MeXa-
HU3MOB pabOTHI pa3imd-
HBIX CHCTEM M OpI'aHOB
pacTeHuil, >XKUBOTHBIX H
YeJoBeKa W OOBSCHSET
UX CYIIHOCTb.

BeiBogbl  copmynmpo-

CaMOCTOSITeTEHOBBIOH-
paeT M UCHoabp3yeT Heob-
XOIMMBIE METOIBI H3yde-
HHUS XHMHYECKHX OCHOB
(U3NOTOTHYECKUX MeXa-
HU3MOB pabOTHl pa3iny-
HBIX CHCTEM M OpraHOB
pacTeHuil, >KUBOTHBIX H
YeJIoBeKa U OOBSICHSCT UX
CYIIHOCTb.

OOBsCHSCT UX | HJeT UX CYLIIHOCTb. | BaHBI BEpHO W B moiHoM | HeoOxomumble Tabmny-
CYITHOCTbD. CdhopmynupoBana o0BeMe. HBIE JaHHBIC U Tpadmye-
YacTb BBIBOJIOB. CKHe 3aBUCHMOCTH I10-
CTPOEHBI BEPHO.
Xapaktepuszyer Xapakrepuzyer Xapakrepuzyer pasHo- | CaMOCTOSATENEHO —BBIOU-
pazHOOOpa3HbIe pa3HOOOpa3HbIe o0pa3Hble METOIBl H3Yy- | PaeT M HCIONb3yeT HeoO-

METOJBI H3yUYCHHUS
XUMHYCCKHX OCHOB
(hU3HOTIOTHUECKUX
MEXaHu3MOB pabo-
THI Pa3IMYHBIX
CHCTEM W OpraHOB
pacTeHui, >KUBOT-
HBIX W YeJIOBEKa
00BICHSACT ux
CYIIHOCTb.

METONbl U3y4YEHUs
XMMHUUYECKHX OCHOB
(U3HOTOTHUYESCKIX
MEXaHU3MOB pabo-
THl Pa3IMYHBIX CHU-
CTeM U OpraHoB
pacTeHuil, KHUBOT-
HBIX M YeJIOBEKa
OOBSCHACT UX CYII-
HOCTb.
CdhopmynupoBana
YacTh BBIBOJIOB.

YCHUS XUMHUYCCKHUX OC-
HOB  (DU3HMOJIOTHYECKUX
MEXAaHU3MOB paboThI
pa3IMYHBIX CHUCTEM U
OpraHoB pacTeHUH, XH-
BOTHBIX W YEJOBEKA W
OOBSICHSET UX CYITHOCTb.
BreBonmer  chopmynmpo-
BaHBI BEPHO U B TIOJHOM
o0BeMe.

XOJIMMbIE METOJbI U3yye-
HUSI XUMUYECKUX OCHOB
(U3HOIOTHYECKUX MeXa-
HU3MOB paboThl pa3iaud-
HBIX CHCTEM M OpraHOB
pPacTCHMM, MXUBOTHBIX H
YeJI0BeKa U OOBSICHSICT UX
CYIIHOCTb.
HeoOxonumele TabImy-
HBIC JaHHbIC U rpadude-
CKHE 3aBUCHMOCTH II0-
CTPOEHBI BEPHO.

IIpuBomuTr mnpume-
PBI Pa3sHOOOPA3HBIX
METOJIOB H3y4YCHHS
XUMHYECKHX OCHOB
(hu3HoIOrHUeCcKuX
MEXaHN3MOB pado-
THI Pa3INIHBIX
CHCTEM U OpraHoB
pacTeHui, >KHBOT-
HBIX W YelloBEeKa U
0OBsSICHSCT 1704
CYITHOCTb.

IIpuBonur mnpume-
pBl pasHOOOPA3HBIX
METONOB H3y4YCHHUS
XMUMHYECKHX OCHOB
(U3HOTOTHUESCKUX
MEXaHH3MOB pado-
TBl Pa3JINYHBIX CH-
CTeM U OpraHoB
pacTeHui, KUBOT-
HBIX M 4YeJOBeKa
OOBSCHIET MX CYII-
HOCTb.
CdopmynupoBana
4acTh BBIBOJIOB.

IIpuBonut TIPUMEPBL
Ppa3HOOOpa3HBIX METOI0B
U3Y4YEHUs] XUMHUYECKUX
OCHOB (DU3HOJIOTHYECKUX
MEXaHU3MOB paboTs!
pa3IHYHBIX CHCTEM U
OpPTraHOB pPACTCHHM, KU-
BOTHBIX H YCJIIOBEKa U
OOBSICHSAET UX CYITHOCTb.
BreiBonmer  chopmynmpo-
BaHBI BEPHO U B TIOJHOM
o0BeMe.

CaMOCTOSITENNLHO BBIOH-
paeT U HCIOJb3yeT He00-
XOJMMbIC METOJIbI HU3yue-
HHAS XUMHUYECKMX OCHOB
(bU3HOIOTHYECKUX MeXa-
HU3MOB pabOThl pa3ind-
HBIX CHCTEM U OpPraHOB
pacTeHuil, JKUBOTHBIX U
YeJI0BEKA U OOBICHAET UX
CYIIHOCTb.
HeoOxonumele TalOImy-
HbIC JTaHHbBIC U rpaduye-
CKHE 3aBUCUMOCTH II0-
CTPOCHBI BEPHO.




B.1

Ob6nanaer
HaBBIKAMHU CHCTEM-
HOTO aHan3a XH-
MHYECKUX OCHOB
OMOJIOTHIECKUX
TIPOIIECCOB PabOTHI
Pa3IUIHBIX CHCTEM
W OpraHoOB pacTe-
HUM, )KUBOTHBIX U
YeJIoBeKa.

OGnamaer
HaBBIKAMU CHUCTEM-
HOT'O aHaJn3a XHU-
MHUYECKHX OCHOB
OHOJIOTMYECKUX
TIPOIIECCOB PabOTHI
Pa3IHYIHBIX CHCTEM
1 OpPTaHoOB pacTe-
HUH, )KUBOTHBIX U
YyeJI0BEKA.
JlomyckaeT OIuOKu
IpU  OMPEICICHUHN
OHOJIOrMYECKUX
MOHATHHA, OHOJIOTH-
YECKHX 3aKOHOB H
SIBJICHUH.

Oobnanaer

HABBIKAMH CHCTEMHOTO
aHaJIM3a XUMUYECKUX
OCHOB OMOJOTHYECKIX
MIPOIIeCCOB pabOTHI pa3-
JIMYHBIX CUCTEM U Opra-
HOB pacTEHUH, )KUBOT-
HBIX U YeJIOBeKa.
AJITOpUTM TUIAHUPOBA-
HUS BHJIOB 00pa3oBa-
TENBHOM JAeATETbHOCTH
JEMOHCTPHpPYET 0e3
OIINOOK.

CaMOCTOSITEIBEHO TIPOBO-
JIUT OLICHKY

HaBBIKOB CHCTEMHOT'0
aHaJIN3a XUMUYECKUX
OCHOB OHOJIOTMYECKIX
TIpoIIeccoB paboTHI pas-
JIMYHBIX CHCTEM M Opra-
HOB pacTEHU, )KUBOT-
HBIX U YeJIOBeKa.

He nomyckaer ommbox
NIPY IJTaHUPOBAHHUU BH-
JIOB 00pa30BaTeNbHOU
JIeSITEIIbHOCTH.

DopMUPYET BBIBO-
JIbI TIO pe3yybTaTaM
HaBBIKOB CHCTEM-
HOI'O aHajau3a XHu-
MHMYECKHX OCHOB
OHOJIOTHYECKUX
TIPOIIECCOB PAbOTHI
Pa3IAIHBIX CHCTEM
W OpPTraHOB pacTe-
HMH, )KUBOTHBIX U

DopMuUpYET BBIBO-
JIBI TIO pe3yJIbTaTaM
HaBBIKOB CUCTEM-
HOT'O aHajin3a Xu-
MHYECKHX OCHOB
OHOJIOTMYECKUX
TIPOIIECCOB PabOTHI
Pa3IHIHBIX CHCTEM
1 OpPTaHOB pacTe-
HHUH, )KUBOTHBIX U

DopMupyeT BbIBOJBI 110
pe3ynbTraTaM HaBBIKOB
CUCTEMHOI'0 aHaJIN3a
XMMHUYECKHX OCHOB OHO-
JIOTUYECKUX IIPOLECCOB
paboTHI pa3NUIHBIX CH-
CTEM U OPraHOB pacTe-
HUI, )KUBOTHBIX U YEIIO-
BEKa.

AJNrOpUTM IUTAaHUPOBA-

CaMOCTOSITENBHO NPOBO-
JIUT OLICHKY

BBIBOJIOB IO pe3yJibTaramM
HaBBIKOB CHCTEMHOT'O
aHaJIM3a XUMHYECKUX
OCHOB OHOJIOTHYECKUX
MPOLIECCOB PabOTHI pas-
JIMYHBIX CHCTEM M Opra-
HOB PacTEHHH, )KUBOT-
HBIX H YeJIOBEKa.

JeoBeKa. YyenoBeKa. HUsI BUIOB 00pa3oBa- He nomyckaet omubox
Jonyckaer omMOKY | TeTbHOH AeATeIbHOCTH IIPU IUTAHUPOBAHUU BU-
IpU  OMPEICIICHUH | IEMOHCTPUPYET 03 JIOB 00pa30BaTeIbHON
OHOJIOTHUECKHIX OIIHOOK. JIeATEIBHOCTH.
MOHATHUH, OHOJIOTH-
YECKUX 3aKOHOB M
SIBIICHUH.

Amnanusupyer Auanusupyer AHanu3upyeT HaBbIKH CaMOCTOSITEbHO TIPOBO-

HaBBIKH CUCTEMHO-
ro aHaJIM3a XUMH-
YeCKHUX OCHOB OHO-
JIOTUYECKUX IPO-
1IECCOB PabOTHI
Pa3JInYHBIX CUCTEM
Y OpraHoB pacTe-
HUM, )KUBOTHBIX U
YyeJ0BeKa.

HaBBIKHA CUCTEMHO-
ro aHaJIM3a XUMH-
YECKUX OCHOB OHO-
JIOTHYECKUX TIPO-
IECCOB PabOThI
Pa3JIMYHBIX CHCTEM
U OPraHoB pacTe-
HUM, )KUBOTHBIX U
YyenoBeKa.
JormyckaeT ommoKu
IpH  OTPEICICHUN
OMOJIOTUIECKUX
MOHATHH, OHOJIOTH-
YECKUX 3aKOHOB H
SIBJICHUH.

CHCTEMHOT'O aHaJIH3a
XUMHYECKIX OCHOB OHO-
JIOTHYECKHX TPOLIECCOB
paboThl pa3IUYHBIX CH-
CTEM H OPTaHOB pacTe-
HUM, )KUBOTHBIX U YEJI0-
BEKa.

AJTOPUTM IUTAaHUPOBA-
HUS BUA0B 00pa3oBa-
TEJNEHOW AEATEIbHOCTH
JIEMOHCTpHpPYET 0e3
OMINOOK.

JTAT OLICHKY
HABBIKOB CHCTEMHOT'O
aHaJM3a XUMHIECKUX
OCHOB OMOJIOTHYECKHIX
MIPOLIECCOB PabOTHI pas3-
JIMYHBIX CUCTEM U Opra-
HOB PacTEHUl, KUBOT-
HBbIX U YCJIOBCKA.

He nomyckaet omu0dok
MPH [JTAHUPOBAHHUU BH-
OB 00pa30BaTeNbHON
JIESITETbHOCTH.




IIpuBogut npume-
PBI IPAKTHYECKUX
MIPUEMOBOOBSCHE-
HUS XUMHYIECKUX
OCHOB (pr3HOIIOTH-
YECKUX MEXaHU3-
MOB paboTHI pa3-
JUYIHBIX CUCTEM U
OpraHOB PaCTCHUH,
JKMBOTHBIX U YeJIO-
BeKa.

IIpusoaut npume-
PBI IPAKTUYECKUX
MPUEMOB  00BsIC-
HEHHS XUMAYECKUX
OCHOB (pr3noIOTH-
YECKUX MEXaHM3-
MOB paboTHI pa3-
JIUYHBIX CHCTEM U
OpraHoOB pacTeHUH,
JKUBOTHBIX U YEJIO-
BeKa.

JlomyckaeT OImuOKu
NP OTpeeNICHUI
OHMOIIOTHIECKHX
MOHATHHA, OHMOJIOTH-
YECKHX 3aKOHOB M
SIBIICHUU.

[IpuBoaUT IPUMEPHI
MPAKTHYECKUX IPUEMOB
OOBSICHEHHS XMUYE-
CKHX OCHOB (pr3mooru-
YECKUX MEXaHU3MOB
paboTHI Pa3IUIHBIX CH-
CTEM W OPTaHOB pacTe-
HUIA, )KUBOTHBIX H YEJIO-
BeKa.

AJITOpUTM TUIAHUPOBA-
HUS BHJIOB 00pa3oBa-
TEJBHOM JeATENbHOCTH
JEMOHCTpHpPYET 0e3
OmOOK.

CaMocTosITenbHOCO3JaET
YCIIOBHS VIS peali3aliiu
MPaKTHYECKNX IPHEMOB
0O0BSACHEHUS] XUMHUYECKUX
OCHOB (PM3HOIOTHIECKUX
MEeXaHU3MOB PabOTHI
Pa3INYHBIX CHCTEM H
OpraHOB PacTEHMM, XKU-
BOTHBIX M YEJIOBEKa.

He nomyckaer ommbox
NIPY TJTaHUPOBAHHUU BH-
JIOB 00pa30BaTeNbHOU
JIeSITEIIbHOCTH.

3anmceIBacT
pacueThl XUMHYE-
CKHUX OCHOB (hu-
3UOJIOTMYECKUX
MEXaHU3MOB pabo-
ThI PA3JIMYHBIX

3amnuceIBaeT
pacyeThl XuMuie-
CKUX OCHOB (puzHo-
JIOTUYECKUX MeXa-
HU3MOB PaboTHI
Pa3IUYHBIX CUCTEM

3anucheIBaeT

pacyeTsl XUMUYECKUX
OCHOB (PM3HOJIOTHYECKUX
MEXaHNU3MOB PabOTHI
Pa3JIMYHBIX CHCTEM U
OpraHOB PacCTEHUH, JKH-

CaMoCTOsITeNbHOCO31aéT
YCIIOBUS

JuUIsipacueTa XuMHYECKHUX
OCHOB (DM3HOJIOTUICCKHUX
MEXaHU3MOB PabOTEHI
Pa3UYHBIX CUCTEM H

B2 CHUCTEM U OpTaHOB U OpraHoOB pacTe- BOTHBIX U YEJIOBEKA. OpraHOB PACTEHMM, KH-
pacTeHHiA, )KUBOT- HHMH, )KUBOTHBIX U AJTOPUTM TUTAaHUPOBA- BOTHBIX H YCJIOBEKA.
HBIX M YEJIOBEKA. YyeJI0BEKa. HUS BHIOB 00pa3oBa- He nomyckaer ommbox

JormyckaeT OmMOKH | TENbHOW AEATEIbHOCTH TIPY TUIAHUPOBAHUH BH-

IpU  OTpENeNCHUN | IEMOHCTPUPYET Oe3 OB 00pa30BaTeNEHON

OHOJIOTMYECKUX OIIHOOK. JIeITeILHOCTH.

MOHATHUH, OHOJIOTH-

YECKMX 3aKOHOB H

SIBJIICHUIA.
OOBSICHIET XUMU- OOBSICHSIET XMMU- OOnscuser xumuyeckue | CaMOCTOATENIBHO
YECKHE OCHOBBI YeCKHE OCHOBBI OCHOBBI (PH3UOJIOTHYE- 0OBICHSIET XUMHUYECKUE
(uznonormueckux | (PU3MOIOTHIECKUX CKUX MEXaHU3MOB pa0do- | OCHOBBI (PU3HOJIOTHYE-
MEXaHU3MOB pabo- | MEXaHW3MOB pab0- | THI pa3IMYHBIX CHCTEM H | CKHX MEXaHH3MOB pado-
THI Pa3IMIHBIX TBI PA3ITUIHBIX CH- OpPTaHOB PaCTEHHH, )KH- THI Pa3JINYHBIX CHCTEM U
CHCTEM U OpTaHOB CTEM U OpPraHoOB BOTHBIX H Y€JIOBEKA. OpTaHOB PaCTECHUH, KH-
pacTeHHiA, )KUBOT- | paCTEHUH, KHBOT- AJTOPUTM TUTAaHUPOBA- BOTHBIX H YEJIOBEKA.
HBIX M YEJIOBEKA. HBIX M Y€JIOBEKa. HUS BHJIOB 00pa3oBa- He nomyckaer omubox

JomyckaeT ommOKu | TETLHOU AESTENILHOCTH MIpY TJIAHUPOBAHUU BU-

IpU  OIpEeNeNeHHH | JeMOHCTpHUpYeT 0e3 JI0B 00pa3oBaTeNbHON

OHOJIOTMYECKUX OIIMOOK. JIeSITeJIbHOCTH.

MOHATUH, OUOJIOTH-

YECKHX 3aKOHOB H

SIBIICHUH.
®opmupyer BbIBO- | Dopmupyer BEIBO- | DopMupyer BeiBoabl 1o | CamocTrosTenbHO (op-
JIBI TIO pe3yabTaTaM | JbI [0 pe3yiabTaTaM | pe3ysibTaTaM HCIOJb30- | MUPYET BBIBOJEI IO pe-
HCIIOJI30BaHMSI HCTIOIb30BAHUS BaHMS METOJIOB TIIO3HA- | 3yJbTaTaM UCIOJb30Ba-
METOJIOB TIO3HAHHUS | METOJOB TIIO3HAHUS | HUS XUMHUYECKHX OC- | HHS METOJIOB IO3HAHMS

B3 XHMHYECKHUX OCHOB | XMMHUYECKHX OCHOB | HOB OMOJIOTHYECKUX | XUMHUYECKHX OCHOB OHO-

OMOJOTUIECKIX
MPOIIECCOB PaOOTHI
Ppa3IMYHbIX CHUCTEM
W OpraHoB pacre-
HHUM, >XUBOTHBIX W
YenoBeKa.

OMOJIOTUIECKHX
MPOIIECCOB  PabOTHI
pPa3IUYHBIX CHUCTEM
U OpraHOB pacTe-
HHUH, >XUBOTHBIX |
YeloBeKa.
JomyckaeT ommoOKu
IIPH  OTNpENICIICHUHN

TPOIIECCOB PaboThl pas-
JIMYHBIX CHUCTEM M Opra-
HOB DacT€HUH, IKUBOT-
HBIX U YeJIOBeKa.
AJTOPUTM IUTAaHUPOBA-
HUS BHJIOB 00pa3oBa-
TENBHOM AeATeTbHOCTH
JIEMOHCTpHpYeET 0e3

JIOTUYECKUX MPOIECCOB
paboThI pa3IUIHBIX CH-
CTEM U OpraHoB pacTe-
HHH, )KUBOTHBIX U Y€JI0-
BEKa.

He nmonmyckaer ommbok
Ipy TUIAHUPOBAHUU BHU-
JI0B 00pa3oBaTeNbHON




OHOJIOrMYECKUX
MOHATHH, OHOJIOTH-
YEeCKUX 3aKOHOB H
SIBJIICHHIA.

OLIUOOK.

ACATCIIbHOCTH.

HemoncTpupyet
MIPaBWIbHBIN OPS-
JIOK TIPUMEHECHHUS
METOIOB TIO3HAHHUS
XUMHYECKHX OCHOB
OHMOJIOTUYECKHUX
MPOIIECCOB PabOTHI
Pa3IUYHBIX CHCTEM
W OpraHoOB pacTe-
HHH, )KUBOTHBIX U
YeIIOBeKa.

HemoHcTpHupyeT
MIpaBUWJIbHBIN MOPSI-
JIOK TIPUMEHECHUS
METO/IOB TTO3HAHMS
XUMHYECKHX OCHOB
OHOJOTHYECKUX
MIPOIIECCOB PabOTHI
PA3JIMYHBIX CHCTEM
1 OpPTaHoOB pacTe-
HHUH, )KUBOTHBIX U
YeJIoBeKa.
JormyckaeT ommoKu
IpU  OTIpeNeICHUN
OHOJIOTMYECKUX
MOHATHUH, OHOJIOTH-
YECKUX 3aKOHOB M
SIBIICHUIA.

HemoHcTpupyer npa-
BUJIBHBIH MOPSIIOK TIPH-
MEHEHHSI METOJIOB TI0-
3HAHHUS XUMHYECKUX
OCHOB OHOJOTMYECKHX
po1eccoB paboTHI pas-
JIMYHBIX CUCTEM U Opra-
HOB PacTE€HHH, JKUBOT-
HBIX U YEJIOBEKa.
ANTopuUTM IJIAHUPOBA-
HUS BHZIOB 00pa3oBa-
TEJIbHOU AESITENbHOCTH
JIeMOHCTpHpYeT 0e3
OIOOK.

CaMOCTOSTENBHO IEMOH-
CTpPUPYET MPABUIbHBII
MOPSIOK TIPUMECHEHUS
METO/I0B IIO3HAHUS
XHMHUYECKUX OCHOB OHO-
JIOTHYECKUX MPOIIECCOB
pabOTHI pa3IMYHBIX CH-
CTEM U OPTaHOB pacTe-
HHH, )KUBOTHBIX U Y€JI0-
BEKa.

He momyckaer ommbok
IpH TUTAHUPOBAHWU BU-
bi(0):) oOpa3oBaTenpHON
JIESITEIBHOCTH.

Cobmrogaer aiaro-
PUTM IPUMCHECHUS
METOJIOB IO3HAHUS
XAMHYECKUX OCHOB
OMOIOTHYECKUX
TPOIIeCcCOB PabOTHI
Pa3INIHBIX CHCTEM
1 OpPraHoOB pacTe-
HUM, )KUBOTHBIX U
YyeJ0BeKa.

CoOmrogaer anro-
PUTM IPUMEHECHHUS
METOOB ITO3HAHUSI
XMMHYECKHX OCHOB
OMOJIOTHYECKHUX
TIPOIIECCOB PabOTHI
Pa3IHYIHBIX CHCTEM
U OpPTraHoOB pacTe-
HUH, )KUBOTHBIX U
YeJIOBEKa.
JomyckaeT ommOKku
Opyd  OMpeICICHUN
OMOJIOTHYECKHX
MOHATHHA, OHOJIOTH-
YEeCKUX 3aKOHOB H
SIBJICHHUM.

CobroaeT anropuTM
MPUMEHEHHUS METOJIOB
MMO3HAHUS XUMHYECKHUX
OCHOB OHOJOTHYECKIX
TIPOIIECCOB pabOTHI pas3-
JMYHBIX CUCTEM U Opra-
HOB PacTECHUH, KUBOT-
HBIX U YeJIOBeKa.
AJTOpPUTM IUTAaHUPOBA-
HUS BUA0B 00pa3oBa-
TEJIBbHOH JACSTENbHOCTH
JIEMOHCTpHUpYET 0e3
OLINOOK.

CaMOCTOSITENTLHO UC-
MOJIB3YEeT

ANTOPUTM IIPUMECHEHUS
METOJIOB TIO3HAHHS
XUMHYECKHX OCHOB OHO-
JIOTHYECKUX TPOIIECCOB
paboTHI pa3IMIHBIX CH-
CTEM U OPTaHOB pacTe-
HUM, )KUBOTHBIX U Y€JI0-
BeKa.

He nomyckaer omu6ok
IIpU IUIAHUPOBAaHUU BU-
JIOB o0pazoBaTebHOI
JIEeATEITBHOCTH.

1.

JIACIIATUINH.

2.
3.
4.

cpenax

5
6
7
8
9
1

BOIIPOCHI K 3AYETY

HcTopus pa3BUTHS MUKPOOHOJIOTHH.
Metozas! Mmukpobuonoruu. Mukpockonus. CTepuin3anus.
Meroapl MONMyYEHUsT YUCTHIX KYJIbTYpP M KYJIBTHBUPOBAHHME MUKPOOPIaHU3MOB HA MUTATEIHHBIX

3HaYeHUE MUKPOOPTaHU3MOB B IIPUPOJIE U KU3HU YEIIOBEKA.
Cucremarnka 1 HOMEHKIJIATypa MUKPOOPIaHU3MOB.

Mopdosnorust ¥ CTpoeHHE CITUPOXET.

. Mopdonorust u ctpoenue 6akTepuii.

Mopdonorus u cTpoeHue rpudoB.
0. Mopdonorus u ctpoeHre BUPYCOB.

[IpenmMer u 3amaud MHUKPOOMOJIOTHUH, MECTO MHKPOOHOJIOTHHM B CHCTEME OHMOJOTHYECKHX




11. Xumudeckuii cOCTaB MEKPOOHOW KIIETKH.

12. Metabonu3m MHKPOOOB.

13. JlpixaHue MUKpPOOPTraHU3MOB.

14. Pa3MHOK€HUE MUKPOOPTraHU3MOB.

15. Mukpodaopa mo4Bsl, BOJIbBI, BO31yXa.

16. HopmanbHas Mukpoduiopa yenoBeka. 3HaueHHne MUKPO(IOPHI U1 OpraHu3Ma.
17. KpyroBopor azora.

18. KpyroBopot yrieposa.

19. KpyroBopor cepbl.

20. KpyroBopot docdopa u xenesa.

21. HefictBue puznyeckux (HakTOpoB HA MUKPOOPTaHU3MBI

22. JleticTBUe XUMHYECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI.

23. bakrepuodarm.

24. I'enom. I'enotun. @enoru.

25. MexaHu3MBbl PeIUIMKAK OaKTepUaTbHON XPOMOCOMBI.

26. Myrarensl. Mytanuu. 3HadyeHUE MyTaIuil.

27. llonsitue 06 UH(pEKUUAX.

28. OcobenHocTH MHPEKIIMOHHBIX 00JIe3HEH, X Ki1accuUKarius.

Kpurtepun onieHKH 0TBETOB Ha 3a4eTe

HroroBoit GpopMoil KOHTpPOJIS MO JUCHUIUIMHE SIBJISAETCS 3a4eT. Bompocsl mpearnonararor KOHTPOIb
O0IIMX METOANYECKUX 3HAHUM M YMEHHI, CIOCOOHOCTh CTYJCHTOB MPOMLUIIOCTPUPOBATh UX IPUMEPAMHU,
VHJMBHUYAIbHBIMA MaTEpPHUAJIAMH, COCTABIECHHBIMH CTYI€HTaMH B Te4eHHUE Kypca. 1 moaroroske k 3aue-
Ty CTYJIEHT MMEET IPaBO BOCIOJb30BaThCs JIEKIMOHHBIMU MaTepHajJaMH, METOAMYECKUMH pa3paboTKa-
MU, OCHOBHOH U JIONIOJIHUTENBHOM JUTEpaTypoil. 3aueT MpearnoiaraeT IepeocMbICIeHHE U3yYEHHOIO Ma-
Tepuaia, METOANYecKyto pediaekcuo. OLEeHUBAETCS OTBET MO CIEAYIOLUIMM MapaMeTpaM:

1. YpoBenb chopMUpPOBAaHHOCTH KOMIIETCHITHH.

2. YpoBeHb YCBOEHHsI TEOPETUUECKUX MOJIO0KEHUN NUCLHUIUIMHBL, MPaBUILHOCTh (OPMYIMPOBKH OC-
HOBHBIX IIOHATHHA U 3aKOHOMEPHOCTEHN.

3. YpoBeHb 3HaHUS (PAKTUYECKOr0 MaTepuana B 00beMe IpOrpaMMBl.

4. Jloruka, CTpyKTypa U rpaMOTHOCTb U3JI0’KEHUS BOIIPOCA.

5. YMeHHe CBA3aTh TEOPUIO C IIPAKTUKOM.

6. YMenue nenaTh 0000IIECHNS, BLIBOJIEI.

TunoBoe koHTpoJBbHOE 3a1aHue oreHuBaeTcs no 100-6amipHON HIKale, KOTopas MepeBOJUTCS B

IATU OaJUIbHYIO LKAy B COOTBETCTBUM C JEUCTBYIOIIMM Ha TeKylui MoMeHT [lonoxeHuem o perTuH-
TOBOM CHCTEME TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTECTALUU CTYIEHTOB.

MeToan4yeckue MaTepuaJibl, onpeae/siiomme Npoueaypbl OeHUBaHUA (3a4eT)
Hesab npouenypwi:
[{enpr0 MPOMEKYTOUHOM aTTeCTAlUK MO JUCIUTIIMHE (MOIYIIO) SBJISIETCS OIIEHKA YPOBHSI YCBOE-
HUS 00yYarolMUMUCS 3HAHUHN, TPUOOPETEHUSI YMEHUI, HaBBIKOB U CPOPMUPOBAHHOCTH KOMIIETEHIIUN B
pe3yibpTaTe M3ydeHUs y4eOHOW MUCIUIUIMHBI (YaCTH MUCIMIUIMHBI — JJII MHOTOCEMECTPOBBIX JTHUCIIH-
TIJTUH).
Cy0beKThbl, HA KOTOPBIX HANIPaBJieHA Npoleaypa:

[Tpouenypa olieHMBaHUs JTOJKHA OXBaThIBaTh BCeX 0€3 MCKIIOYEHUS O0Yy4aroIMXcs, OCBauBalo-
IMX JUCHUILTMHY (MOIyJb). B citydae, ecinu oOyuarouiicss He MPOXOAUI MpoLeaypy 0e3 yBaKUTEIbHbIX
MIPUYKH, TO OH CYUTAETCS UMEIOIINM aKaJIeMUYECKYIO 3a/10J5KEHHOCTb.

ITepnon nposeneHus: npoueaypbl:

Hpouez[ypa OLICHUBAHUA ITPOBOAUTCS IO OKOHYAaHUH U3YUCHUA TUCHUIIJIMHBL (MOI{yJ’I}I).



TpeGoBanusi K NMOMelIeHUsIM M MAaTePHAJBLHO-TEXHMYECKHM CpeICTBaAM Il NMPOBedeHHs
Nnpoueaypsbi:

TpeOoBanus K ayIUTOPUU I IPOBEACHHSI MIPOLIEAYPHl U HEOOXOAMMOCTH MPUMEHECHHSI CIICIHa-
JU3MPOBAHHBIX MaTEPUAIbHO-TEXHUUYECKUE CPEJCTB OIMPEAEIAIOTCS IMpernojaBaTesieM, UCX01d U3 Coep-
wanusa OI'OC.

TpedoBaHMsl K KQAPOBOMY 00ecClIe4eHHIO POBeAeHUs NMPOUeaYPbI:

[Ipouenypy NpoBOAUT MpenoiaBareiib, BEAYIINI JUCHUILUIMHY (MOIYJb), KaK MPaBUIIO, IPOBOIS-
H_[I/Iﬁ 3aHATHUA JICKIIUMOHHOI'O THUIIA.

TpeOoBaHusi K 0aHKY OLIEHOYHBIX CPEJCTB:

Jlo Havanma TpOBEACHHS MPOLEIYpPhl MPENOoJaBaTEIeM MOATOTABIUBACTCS HEOOXOAMMBINH OaHK
OLICHOYHBIX MATE€pUaJOB I OUEHKH 3HAHWW, YMEHUM, HAaBBIKOB. baHK OLEHOYHBIX MATEPHUATIOB MOKET
BKJIFOYATh BOIPOCHI OTKPBITOTO U 3aKPBITOrO TUIIA, IEPEUYEHb TEM, BHIHOCUMBIX Ha OIPOC, TUIIOBBIE 3a]1a-
Hus. V3 OaHKa OIICHOYHBIX MaTepuaioB (POPMHUPYIOTCS MeyaTHbIe OJaHKW MHAMBHUIYATbHBIX 3aJaHHil.
KomnmaecTBo BOmpocoB, uX BHUJ (OTKPBITHIE WM 3aKPHIThIE) B OJaHKE WHAMBUAYAILHOTO 3aJaHUs OIpe-
JEJISIETCS TIPETOoJaBaTEIEeM CaMOCTOSITENBHO.

Onucanue npoBeeHUs NMPOUEAYPbI:

Kaxnomy oOyuwaromemycs, IpUHUMAIOIEMY y4acTHE B IPOLELype NPENOAABATEIEM BbIIACTCA
Bornpoc. [locie nosy4yeHus Borpoca U MOJATOTOBKH OTBETOB OO0YYAIOIIUIICS JOJKEH B MEPY HUMEIOLIUXCS
3HaHI/If/'I, yMCHI/Iﬁ, HaBBIKOB, C(bOpMI/IpOBaHHOCTI/I KOMIIECTCHIHU OAaTh PA3BCPHYTHIC OTBCTHI HA IMOCTABJICH-
HBI€ B 33JJaHUU OTKPBIThIE BOIPOCH! M OTBETUTH Ha BOIIPOCHI 3aKPBITOTO THUIA B YCTAHOBJIEHHOE IIPEIoia-
BatesieM BpeMs. IIpomoiKuTenbHOCTh MPOBEACHUS MPOLEAYPHl ONPENEIeTCs MPENoAaBaTeIeM CaMo-
CTOSITENIBHO, UCXO/IS U3 CII0)KHOCTU MHAMBUAYAJIbHBIX 331aHUH, KOJIMYECTBA BOIPOCOB, 00beMa OlLlEHHBa-
eMoro y4yeOHOro Marepuaina, oOuie Tpy10eMKOCTH U3y4aeMOi AUCUMITINHBI (MOYJIA) U IPYrUuX (QakTo-
pOB.

PesyabTaTsl npouenypsi:

Pe3ynbrarel npoBeeHuss NpoLEAypbl B YCTAHOBICHHOM IOPSKE IIPOCTABIIAOTCS MPENogaBaTe-
JIeM B 3a4eTHble KHUKKH OOY4YaIOUIMXCS U IEKTPOHHBIE BEIOMOCTH, U MPEACTABIAIOTCA B JeKaHaT (a-
KyabTeTa. 1lo pesynpraTaM nmpoBeneHMs NPOLELYpbl OLICHMBAHUS IPENOJABATENIEM JEJIAeTCs BBIBOJ O
pe3yabTaTax MPOMEKYTOYHOU aTTECTAllUU 110 JUCLIUILUIMHE.



CBEJEHUS O COCTOSSHUU PABOYEN ITPOT' PAMMBI

YueOHbIN roa

OcHoBaHue

OTMeTKa 0 HaIU-
YU U3MEHEHUN

IToamuce 3a-
BEJIYIOLIETO
kadeapon
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