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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.12 Buosgorus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOHoW muctmmauasl OVY/[.12 buomorust sBisieTcss YacThiO TMPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cnermanbHocTH  35.02.12 CapmoBo-mapkoBoe W JaHMMAa(THOE CTPOUTENBCTBO (IIpHKa3
Muno6puayku Poccun ot 05.05.2022 . Ne 309)"

¢dopmupoBaHue y 00y4arOmUXCs CHCTEMBbI 3HAHUH O PAa3IMYHBIX YPOBHSX XXH3HH CO 3HAHUEM
COBPEMEHHBIX TPEJICTABICHHHA O JKMBOH MPUPOJE, HABBHIKOB IO MPOBEICHUIO OMOIOTHYECKUX
HCCIIEIOBAaHUM C COOJIOEHNEM STHYECKHX HOPM, apryMEHTHPOBaHHOW JMYHOCTHOM IMO3HIIUH
1o GepeXKHOMY OTHOIICHHIO K OKPYIKAIOIIeH Cpejie.

1.2. MecTo y4yeOHOM AMCHMILINHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKHM CHELHATHCTOB
CpeIHEero 3BeHa.

Vuebnas aucruminaa OY/1.12 buomorus Bxomut B mmkin O0meobpa3oBaTeIbHON MOATOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

norydyeHue (pyHIaMeHTaldbHBIX 3HaHUN o Ouonmormueckux cucremax (Kmerka, Opranusm,
[Nonmynsauumst, Bux, Dxocucrema); HCTOPUM Pa3BUTHS COBPEMEHHBIX IPEJCTaBICHUN O YKUBOM
MPHAPOZE, BHIIAIOIIMXCS OTKPBITHSAX B OMONIOTHYECKOW HayKe, PO OMOIIOTHYECKOM HayKd B
(OpMHPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAPTHHBI MHpa; METOJaxX HaydHOTO
MO3HAHUSA;

* OBJIQZICHWE YMEHHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATE MECTO W POIb OMOIOTHMYECKUX
3HAHMM B TPAKTHYECKOM JEATENbHOCTH JIIOEH, pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHIA;
OTIPENIeNIATh )XUBBIE OOBEKTHI B IMPUPOJIE; TPOBOANTH HAONIOACHUS 32 SKOCHCTEMaMH C IEIIBbI0
UX OIUCAHUS M BBIABICHHS E€CTECTBEHHBIX M AHTPOIOTEHHBIX HM3MEHEHHM; HaxXOAWUTb U
aHAIN3UPOBATh NH(OPMALIHIO O KUBBIX 00BEKTaX;

* pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydJaroImuxcsi B Ipolecce M3y4eHHs OMOJIOTHMYECKUX SIBICHUH; BBIAAFOLINXCS JOCTHIKEHUH
Ononmoruy, BOIIEANINX B OOIIEYETOBEUECKYIO KYIBTYpPY; CIOXHBIX W MPOTHBOPEYHUBHIX ITyTEH
Pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3IVISAOB, HJIEH, TEOPUH, KOHIIETIINH, TUIIOTE3 (O CYIIHOCTH
U TPOUCXOXKJICHUHM JKU3HM, UYEIOBEKa) B Xo[e paboThl C pa3IMdHBIMH HCTOYHUKAMHU
nHpOpMaIuy;

* BOCIIUTAaHHE yOSKJEHHOCTH B HEOOXOJMMOCTH IO3HAHUS JKHBOH IPHUPOJIBI, HEOOXOAMMOCTH
PalMOHAIIEHOTO TIPHPOJONOIB30BAHUS, OEPEKHOT0 OTHOUICHHWS K IIPUPOIHBIM pecypcaM H
OKpyXaromiei cpeze, COOCTBEHHOMY 3[0pPOBBIO; YBaXKEHHS K MHEHHIO ONIOHEHTa IIPH
00CYXIICHHH OMOIIOTHYECKHX TpoOIeM;

* UCMOJIb30BaHUE MPUOOPETEHHBIX OMOIOTUIECKIX 3HAHUNA M YMEHUU B MTOBCETHEBHON JKU3HU
JUISL OLIEHKH TOCIEACTBUNM CBOCH JESTENbHOCTH (M MAEATENHHOCTH JPYTUX JIFOAEH) 10
OTHOIICHHUIO K OKpYXXAloIIell cpelie, 3A0POBBI0 IPYTHX JIFOIEH U COOCTBEHHOMY 3II0POBBIO;
000CHOBaHKE U COONIOZICHNE Mep MPOPIIAKTUKH 3a00JIeBaHMIA, OKa3aHUE MTEPBOI MTOMOITH IPH
TpaBMax, COOJTFO/IEHHE TIPABHII IOBECHHUS B TIPUPOJIE.

B pe3yabTaTre ocBOeHMs YU4eOHOMH AUCHMIIIHHBI CTYIEHT J0/KEH 3HATh:

B pe3yabrare ocBoeHHs1 YU4eOHOI TMCUMIJIMHBI CTYIEHT A0/2KEH YMeTh:



B pe3yabrare ocBoeHUsI y4eOHOMH AUCUMIUIMHBI CTYIEHT JI0JI?KeH UMeTh HABBIKU U (WJIN)

OIIBIT A€ATCJAbHOCTH:

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOEHHUE NMPOrPaMMbl YUEOHOH AUCHUILIUHBI:

O0wem nporpamMMmel 176 9acoB, B TOM 9HUCIIE:

ayIUTOPHOW ydeOHOU Harpy3ku oOydatomerocs 118 gacos;

CaMOCTOsTeNIEHOM paboThl oOyyarorerocs 46 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEFHOW JUCIHUILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/AbI y4eOHO# paboThl

Tabnuya 1. Buowt yuebnot pabomwi no nepuooam oceoernusi OOII CI1O ons ¢popmsl 00yuenus -

OYHAA.
Buna yuedHoii pa6orni Beero, Comoenp(si)
aK. 4.
1 2

KonraktHas (aynuTopHas) padora (Bcero) 118 62 56
B TOM YHCIIE: - - - s = - -
JIEKIMH (€CIU MPEyCMOTPEHO) 14 10 4

B TOM YHCIIE B POpME MPaKTUIECKON TIOATOTOBKH

(ecim mpexyCcMOTPEHO) B B B
smabopaTopHbIe 3aHATHA (ECITH MPELYCMOTPEHO) - - -

B TOM 4HcJIe B JOpPME MPAKTHIECKOH MOATOTOBKH

(ecm mpexyCcMOTPEHO) B B B
MIPAKTAYICCKAC 3aHATHS (€CIN MPEIyCMOTPECHO) 104 52 52

B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI

(ecnu mpeayCMOTPEHO) B B B
CamocrosiTenbHasi padora o0yuarmerocs (Bcero) 46 10 | 36
B TOM YHCIIE: - - - - - - -

B (hopMe NPaKTHIECKOH MOArOTOBKH

(eciu mpexyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: 12 - 12
TIpomeskyTodras arTecrarus B popme: (3auer/aud3ager/ i 3.0 |
9K3aMeH) a K
O6mast TPyA0EMKOCTb qac 176 | 72 | 104

2.2. TemaTuueckuii mjiaH u coaep:kanue yueonou qucuumiuabl OY/.12 buonorus

Tabnuya 2. Cooepocarnue oucyunaunol/MIAK no euoam yueonot

HAUMEHOBAHMUE PA3JIEJIA JTUCHUITJINHBI

Conep:xanue pasjeiia (TeMbl)

Bun yueonoii
paboThI®

KoJ-Bo 4yacos

Pazgen 1. Knerka — cTpyKTypHO-pyHKIHOHAJIBHAS €IMHHIIA

JKHBOI'0

22




Tema 1.1.

buonorus kak Hayka OcHoBHOE coepKaHue Tlex 1

Buonorus xak Hayka. CBsi3b OHONOTHH C APYTHMHU HayKaMu: OMOXHAMUS, OMOpH3MKa, ONOHHKA,
redoreorpadus u ap. Pors 1 MecTo Guonoruu B popMHpPOBaHUY COBPEMEHHON HAyYHOH KapTHHBI MHpA.
3HaveHue Onomornueckux 3HaHui. Mcropus Ononorun. 3HadeHUEe IUTONIOTHH [T PA3BUTHUS OHOJIOTUHU U
MTO3HAHUSA PUPOALI. METOIbI HUTOIIOTHH: MUKPOCKOIIHA, XpoMaTorpadus, SIeKTpoPopes3, METOL
MEUYCHBIX aTOMOB, TU(depeHInaTbHOE NEHTPH(PYTHPOBAHHE, KYIBTYpa KIETOK

Tema 1.2. OOmias xapakTepUCTHKA KHU3HU Thess 1

PasznooOpasue orocucrem. Opranu3aius OHOJIOrHYECKUX CUCTEM. YPOBHU OPraHU3aluu OMOCHCTEM:
MOJIEKYJIAPHO-TEHETHYECKU, OpraHOMAHO-KJIETOYHBIM, OpraHu3MEHHBIN, TOMYIALHOHHO-BUIOBOI,
9KOCHCTEMHBIH (OnoreonieHoTHYeCKui ), Onocdephslit. Hayku, nsydatomme Ononorndeckne 0ObEKTHI Ha
Pa3HBIX YPOBHsX opranu3anuu xu3Hu. O0I1as XapakTepUCTUKA )KIU3HU, CBOMCTBA JKUBBIX CHCTEM.
Tpoueccsr, mpoucxoasiiue B OHOCHCTEMAX

Tema 1.3.

buonornaecku BaKHBIC XHMHICCKHE COCIMHCHHUA Tlex 1

XuMu4ecKkui coctaB kiIeTkn. Heopranuueckne BemecTBa KISTKH, HX OHOIOrHIecKas poib.
Opranundeckue BeriecTa kietku. buonoruueckue nonumepsl. benku. Ctpykrypa u QyHKINUN OeIKOBOH
MoneKybl. @epMeHTHI, TPUHITNN UX ASHCTBHUS. YIIeBoasl. bronorndeckne GyHKINH yTIEBOIOB.
Jlunuaer. O6uwii wian crpoerus. ['uapodunsHo-ruapododHeie cBoiicTBa. Kinaccuduxanus Tunumos.
buonornueckue Gpynknuu mumugos. AT®. Crpoenne monexynst AT®. buonorudeckne ¢pynxmnun AT

[TpakTHyeckue 3aHATHS | IIp | 1

Pons 6€J'IKOB, YIJIICBOAOB U XKHUPOB B OPTraHU3ME YCIIOBCKA. ButaMuHbBl 1 OMOJIOTHYECKH aKTHUBHBIC
Z[O63,BKI/I, HX 3HAYCHHUC B JKU3HU OpraHu3Ma 4CJIOBCKa. I'nmo- m aBUTaMHHO3BI HX MOCIICACTBHUA.
HpCHCTaBJIeHI/Ie YCTHBIX COO6III€HHﬁ C HpeSCHTaHHCfI, MOATOTOBJICHHBIX 1O NEPECYHIO UCTOUYHHUKOB,
PEKOMCHAOBAHHBIX MPEIIOAaBaTCIEM

JlaGopartopHble 3aHATHS | CP ‘ 2

1. JJaGoparopuas padora “Onpeznenenue BuramuHa C B IPOAYKTaX MUTAHUA

IloaroroBka BapHaHTOB OIBITa, HAOMIOZCHNE 32 KAaY€CTBCHHBIMHU PEaKIUAMH, 3alIOHEHNE pabode
TabIULbl, HHTEPIPETANUs HAOIIOAaeMBbIX ABICHUI, ()OPMYIHPOBAHHE BEIBOJIOB

2. JIaboparopnas pabora «['mapoduiabHO-riHIpodhoOHBIE CBOWCTBA JIUITHI0BY

[oaroToBka BapHaHTOB OMBITA, HAOIIOACHHE H3MCHEHHS PACTBOPHMOCTH JIUITHIOB, 3allOTHEHHE paboueit
TaOJHILIbI, MHTEPIIPETAalus HaOII0IaeMBIX ABICHUI, ()OPMYIHPOBAHUE BEIBOJIOB

Tema 1.4.

JIex 1
CrpykTypHO-(QYHKIIHOHATBHAS OPraHU3aIUs KIETOK

Teoperudeckoe oOy4eHwue:

Krnerounas teopus (T. [lIBann, M. lnetinen, P. Bupxos). OcHOBHBIE IOJI0XEHN COBPEMEHHON
KJIETOYHOM Teopuu. THIIBI KIETOK: 3yKapHOTHUYECKas U pokapruotudeckas. CpaBHUTEIbHAS
XapaKTEePUCTHKA KIETOK 3YKapuOT (PaCTUTENbHOM, )KHBOTHOH, rpuOHOM). CTpOSHHE TPOKApHOTHYECKOH
kineTkd. OCOOEHHOCTU CTPOEHHS reTepoTpodHON U aBTOTPOGHON MPOKAPpHOTHYECKHX KiIeTOK. CTpoeHHe
MIa3sMaTHIecKol MeMOpaHsl. TpaHCHOPT BEIIECTB Yepes TUIa3MaTHIECKyI0 MEMOpaHy: TaCCUBHBIN U
AKTHBHBIN. DHAOLUTO3: MHHOLUUTO3, paronuTo3. Ik300uTo3. O00JI0YKa TN KICTOUHAs CTCHKA.
CrpykTypa 1 GyHKIHH KJICTOYHON CTCHKH PacTeHUH, TpUOOB

| Jlex | 1

urommasma. Lutozomns. Liurockener. OpHoMeMOpaHHBIE OPraHOM/IBI KJIETKH: SHAOIIIA3MaTHIECKas CETh
(BIIC), anmapar ['ombmkH, TH30COMBI, TEPOKCHCOMBI, BAKYOJIH PaCTUTENBHBIX KIeToK. CTpoeHne 1
¢yHKIHN ofHOMEeMOpaHHBIX opraHouoB kieTku. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OPTAaHOUABI KIETKH: MHTOXOHIPHUH, TUTACTH/IBI: XJIOPOIUIACTHI, XPOMOIIIIACTHI,
JICHKOILIACTBI, MX CTPOCHHE B (PYHKUIUU. SIIepHBIi annapaT KJIeTKH, CTPOCHHE H (YHKINH.
HememOpaHnHbIE OpraHONUIB! KIETKH: PUOOCOMBI, MUKPOTPYOOUYKH, KIETOYHBIN HEeHTp. Opranous!
JBIDKCHISI: PECHUYKH U KIYyTHKH. CTpoeHHe U QYHKIINU HEMEMOpPaHHBIX OPTaHOUIOB KIETKH




JlaGoparopHble 3aHATHS | CP | 2

1. JTaGoparopras padora «CTpoeHue KIETKH (pacTeHHs], J)KUBOTHBIE, PUObI) U KJICTOYHbIC BKIIOUCHHUS
(KpaxMaJ, KapOTHHOHIBL, XJIOPOTILIACTEI, XPOMOTLIIACTBHI)»

IIprobpereHue ONMbITa MPUMEHEHHUS] TEXHUKHA MUKPOCKOIIUPOBAHHS IIPU BBITOJIHEHUH J1a00paTOPHBIX
pabort. [TogroroBka MUKpoIIpenapaToB, HAOIIOICHHE C TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE Pa3IMIUid
MEX]y U3ydaeMbIMU 00BEKTaMH, HHTEPIIPETaLUsl HAOMIOMAEMBIX SBJICHUH, HOPMYITUPOBAHUE BHIBOIOB
2. Jlaboparopnas pabora «[IporunmaeMmocts MeMOpaHbl (IJ1a3MOTH3, ACTTA3MOIH3 )»

[IproOpereHne OnpITa MPUMEHEHHSI TEXHIKH MUKPOCKOITUPOBAHUS IIPH BHITIOIHEHHH JTa00PaTOPHBIX
pabor. [TonroroBka MUKpOIIperapaToB, HaOIIOIEHUE C IIOMOIIBI0 MUKPOCKOTIA, BEISIBIICHHE Pa3IHIHHA
MEXIy U3y4acMBIMH 00bEKTaMH, HHTEPIPETAIUs HaOII0NaeMBIX SBICHUI, ()OPMYIHPOBAHUE BHIBOIOB

Tema 1.5. CTpykTypHO-QYHKIHOHATBHBIE (PAKTOPHI
HACJIEACTBCHHOCTH Jlex 1

Teoperudeckoe 0OyUcHHE:

Crpoenne xpomocoM. XpOMOCOMHBII HA0Op KJIETOK, TOMOIOTUIHBIE M HETOMOJIOTHIHBIC
XPOMOCOMBI, TAIUTOUAHBIA U qummonublil Haoop. Hykiennoseie kucnotsl. JIHK u PHK. Ctpoenue
HYKIIEHHOBBIX KucnoT. Hykneoruasr. KomriemenTapasie a3otucteie ocHoBaHwusA. [IpaBmino Yapradda.
Crpykrypa JJIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonorundeckue ¢ynxuu JHK. JTHK-
skcrieptrsa. Buast PHK. Oyaknuu PHK B kinetke

[IpakTuaeckue 3aHATHs | IIp | 1
Pemenne 3a1a4 Ha onpeeaeHHe MOCIEN0BATEIbHOCTH HYKICOTHI0B
Tema 1.6.

Jlek 1
I[Tpouecchl MaTpUYHOrO CHHTE3A

Teoperudeckoe oOy4eHue:

Marpuunstii cuare3 JIHK — perumakanust. [Tpuanume! perumkanun JIHK. Mexannsm
perumkanuu JIHK. Penaparus JIHK (mopennexaruBHas, mocTperiekarnaas). Peakunyu MaTpuaHOTO
cuHTe3a. [IpuHIUIT KOMILUIEMEHTApHOCTH B peakiusax MarpuuHoro cunresa. JIHK u rensl. [eHeTHueckuit
KO, ero cBoiicTBa. Tpanckpummwust — marpuuanblii cuaTe3 PHK. Tpancnanus u e€ stansl. YemoBus
6uocunuTesa 6enka. Ctpoenue T-PHK u xonmpoBanue amuaOKuCHOT. Pos pubocom B OnocunTese 6emka

IIpakTHYeCKHE 3aHATHS | IIp ‘ 1

Perienne 3aa4 Ha OnpeeieHUE TOCISIOBATEIILHOCTH aMHUHOKHUCIIOT B MOJIEKYJIe OeKa.
Pernrenue 3a1a4 Ha onpe/iesieHUE MOCIEI0BATSIbHOCTA aMHHOKHCIIOT B MOJIEKYJIe Oelika B Cllydae
W3MCHCHHUS MOCIeA0BaTeIbHOCTH HyKieoTuaoB JJHK

Tema 1.7.

Jlek 1
Hexnerounbie GopMbl )KU3HI

Teopernueckoe 00yUcHHE:

Bupycsl — HekiieTo9HbIe (hOPMBI XKU3HH U OOMHraTHbIC Mapa3uThl. CTpOeHHE MIPOCTHIX U CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuenunsrii nukn JJHK-cogepskanix supycos, PHK-
cozeprKaIIuX BUPycoB, Oakrepuodaros. BUY, remarut uenoseka.

Bakrepun. O0mas xapakrepuctuka. [lonstue mramM. Bupycel 1 6akTepuun: CXOICTBa H P3N

IIpakTHYeCKHE 3aHATHS | Ip ‘ 1

BupycHslie n 0axrepuanbabie 3a0o1eBanust. OOIIKE MPHHLINIBI UCTIONB30BaHHUS JICKAPCTBEHHBIX
BemecTB. OcoOEHHOCTH TPUMEHEHUS aHTHOMOTUKOB.

IIpencraBneHne yCcTHBIX COOOLICHUIT ¢ pe3eHTalNeH, TOATOTOBICHHBIX I10 IEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBaHHBIX MPEMOAABATENIEM

Tema 1.8.

IIp 1
OOMeH BeIIeCTB M IPEBPAICHUE YHEPIHH B KIIETKE

Teoperndeckoe oOyueHue:

AccuMIIIAIUS B AUCCUMUJISIIAS — IBE CTOPOHBI MeTabonn3Ma. THIIBI 0OOMEHa BEIIECTB: aBTOTPOQHBIN H
reTepoTpoHbIi, a3poOHBIH B aHAYPOOHBIH. DHEpPreTHIeckoe odecnedeHne KIeTKH: peBpamenne AT
B 0OMEHHBIX mpoiieccax. DepMeHTATUBHBIHN XapaKTep peaKilHil KICTOYHOTO MeTaboIu3Ma




| Jlek | 1

[epBUYHBII CHHTE3 OPraHUYECKUX BellecTB B kietke. [Imactudeckuit oomen. ®otocunTes.
XemocHHTe3. AHa3pOOHBII YHEpTreTHYeCKHi 00MeH. AHa’poOHbBIe opraHn3Mbl. bpoxenue,
aBTOTPO(HBIN H TeTepOTPOHBII THI MUTAaHU. AHa POOHBIC MHKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEXHOIOTHHU. DTaNbl YJHEpreTUdecKoro oomena. I mukonus. buonorudeckoe okucienue, uim
KJIETOYHOE JbIXaHUE

Tema 1.9. Xuznennsni quki kiietkd. Mutos3. Meios | Jlex | 1

Teoperudeckoe oOy4eHwue:

Kiterounsrit ki, ero nepuoAsl U peryisnus. [lepuomsr maTEpda3sl UX 0COOCHHOCTH.
Jubdepentnarius KISTKA U apecT KIETOYHOTO 1ukia. Jlenenue kietku — Muto3. CTainu MUTO3a H
npoucxogsaume npoueccol. Kaproknues u uutokuHes. buonoruyeckoe 3HayeHne Mutosa. Meros —
penyknuonHoe nenenne kietku. Ctamum Meito3a. Meio3 — 0ocHOBaA MOI0BOTO pa3MHOXeHUs. [loBeneHme
xpomocoM B MeHo3e. Kpoccunrosep. buonorudeckuit cMmbica Meiosa. DpdexTsr Meriosza. Meios B
KU3HCHHOM [UKJIC OPTaHU3MOB

KonTponsHaas pabora | CP ‘ 2

MonekynapHblil ypOBEHb OPTaHU3ALH KHUBOTO

[IpakTHaeckue 3aHsATHS | IIp ‘ 1

Pemenne 3amau Ha OommpeaCICHUE BEPOATHOCTH BOSHUKHOBCHHN A HACIICACTBECHHBIX ITPHU3HAKOB,
CHCIIJICHHBIX C ITOJIOM, COCTABJICHUC TCHOTUIMUYCCKUX CXEM CKPCIIUBaAHUS

Pazgen 2. CtpoeHue u pyHKIHH OpraHn3zMa 42

Tewma 2.1. Tp 4
Crpoenne opranusma

OpnHokneTounsle opraHu3Mbl. KosloHuaneHbie opranu3Mbl. MHOTMOKIETOUHBIE OPTaHU3MbL. B3anMoCBs3b
gacTeil MHOTOKJIETOYHOTO opranu3Ma. Oyrknusa. Opransl ¥ CHCTEMBI OPraHOB. ANNaparkl OPTaHOB.
T'omeocTas opraHusMa U €ro MOAAEPKAHKUE B MPOLECCE )KU3HEAECATECIBHOCTH.

@OyHKIHOHANBHAA CHCTEMA OPraHoB. TkaHU pacTeHui. TkaHM )KUBOTHBIX U yenoBeka. Oprassl
pacrennii. OpraHbl U CHCTEMBI OPraHOB KUBOTHBIX M YENIOBEKA. 3HAUEHUE OMOPHI, ABMIKEHUS, TUTAHNUA,
JIBIXaHHsI, TPAHCIIOPTA BEIIECTB, BBIJICIICHNUS, 3alIUTHL. 3HAYCHUE MTPOSABICHHS Pa3IpaKUMOCTH 1
peryJIsiun.

*B ToM 4Kcie Ha BEIOOp 00pa3oBaTesIbHON OpraHu3alyu:

Jis mpodeccuit/crienuanbHOCTeH, CBA3aHHBIX ¢ 00bEKTOM H3y4eHus “PacTeHus’” TeopeTHYSCKH
Martepuan TeMmbl “CTpoeHHe Opranu3Ma’ H3ydaercs yIIyOJICHHO Ha IpIMeEpe OpraHu3Ma pacTeHUH.
TkaHu, Opra"el ¥ CHCTEMBI OPraHOB YEITOBEKA 1 )KMBOTHBIX pacCMaTpUBAIOTCA 0030pHO

g npodeccuii/crienanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM U3ydeHus “JKMBOTHEBIE” TEOpEeTHYESCKHUH
Martepuai TeMbl “CTpoeHre opranu3Ma’” 3ydaercsi yITyOJIeHHO Ha IPUMEpE OPraHU3MOB KHBOTHBIX.
TkaHH, OpraHbl U CUCTEMBI OPTaHOB PACTCHUH H YEIOBEKa PACCMATPUBAIOTCS 0030PHO

s mpodeccuii/crierianbHOCTeH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHUs “UenoBek’ TeopeTHIECKHH
Marepuai TeMbl “CTpoeHHe Opranu3Ma’ H3ydaercs yIIyOJICHHO Ha IpUMepe OpraHN3Ma YeIoBeKa.
TkaHmM, OpraHbl ¥ CHCTEMBI OPTaHOB PAaCTEHHH M KUBOTHBIX PacCMaTPHBAIOTCS 0030pHO

IIpakTHueckoe 3aHsATHE | IIp | 2

Teopus knoHanbHO-ceNekTUBHOTO nMMyHuTeTa [1. Dprnuxa, .. MeunukoBa. Undekinonnsie
3a0oseBaHus ¥ dTIHAeMES. BaxkHelmue smuaeMuy B ICTOPHH YelToBedeCcTBa. BakiimHaus kak
npoduakTHka HHPEKIHOHHBIX 3a00JIeBaHUIA.

[IpencraBnenue yCTHBIX COOOIICHHUH C MPE3CHTALUCH, TIOATOTOBICHHBIX 10 MIEPEYHIO HCTOYHUKOB,
PEKOMEHI0OBaHHBIX MpENoaBaTeIeM




Tema 2.2.

IIp 2
DopMBI pa3sMHOXKEHUS OPTaHU3MOB

[IpodeccrnonaTbHO-OPUEHTHPOBAHHOE COAEPKAHNE TEOPETHUECKOTO 00y ICHHS

®dopmbl pazMHOKEHH opraHu3MoB. becrosoe u monoBoe pasmMHoxkeHue. Bupl Oecrionoro
Pa3sMHOXEHHSI: TPOCTOE ACTICHUE HAABOE, TOYKOBAaHNE, PA3MHOKEHHE CITOPaMH, BET€TaTHBHOE
pa3sMHOXeHHE, pparMeHTanws, KiIoHupoBaHue. [TomoBoe pasMHOXKEHHE.

*B ToM umcie Ha BEIOOp 00pa3oBaTe/IbHON OpraHU3alyu:

s mpodeccuit/crienanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHus “PacTeHus’” TeopeTHICCKHA
Marepuai TeMbl “OopMbl pasMHOKEHHSI OPTaHU3MOB™ H3ydaeTcs yIIyOJIeHHO Ha IpUMepe OpraHnmu3Ma
pacteHuii. PasMHOXKEHIE YeTOBEKa U )KMBOTHBIX PacCMaTpUBaOTCsA 0030pHO

s npodeccuit/cnienuaibHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3y4eHus “KUBOTHBIC” TEOpETHYECKHUH
Marepuai TeMsbl “DOopMbl pa3sMHOKEHHS OPTaHU3MOB™ H3y4aeTcs YIIyOJIeHHO Ha IPAMEPE OpPraHNu3MOB
KHBOTHBIX. Pa3MHOKEHHE paCTEHHI U YCIIOBEKa pacCMaTPUBAIOTC 0030pHO

s mpodeccuit/crienuanbHOCTeH, CBI3aHHBIX ¢ 00BEKTOM M3y4deHus “UenoBek” TeopeTHUECKUM
MaTepuan TeMsl “DopMbI pa3sMHOKEHHS OPraHU3MOB” W3ydaeTcs yNTyOlneHHO Ha IPUMEpe OpraHu3Ma
genmoBeka. PasMHOXXeHNE paCTEeHHH U )KHUBOTHBIX PacCMaTpUBAIOTCS 0030pHO

Tema 2.3.

IIp 2
OHTOreHe3 )KUBOTHBIX W YeJIOBEKa

Teoperudeckoe 00yUcHHE:

I'ameTorenes y xuBoTHBIX. Ciepmarorenes u ooreHes. CTpoeHue MoTOBBIX KIeTOK. OTUI0ON0TBOpEHNE U
SMOpHUOHATIFHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpHorenes (Ha mpuMepe JaHLIETHHKA).
Craauu sMOpHOreHe3a

| Ilp | 2

Pocrt u pasButue xxuBoTHBIX. [locTamOproHansHell eproa. [IpsiMoe u HenpsiMoe pazButHe. PasBurtue ¢
MeTamop(do30M y O€CIIO3BOHOYHBIX U IT03BOHOYHBIX KHBOTHBIX. CTa/InH TOCT3MOPHOHATBHOTO
PpasBHUTHA y )KUBOTHBIX U delloBeKa. Ileprnoasl onTOreHe3a yenoBeka. bromorndaeckoe ctapeHne U CMEpTh.
I'eponTonorus

Tema 2.4. OHTOrEHE3 pacTeHUIl | IIp | 2

Teopernueckoe oOyueHue:
Tamerodur u cnopodut. PasmHokeHre 1 pa3sBUTHE BOIOpocield. PasMHOKEHHE 1 Pa3BHTHE CIIOPOBBIX
pacteHuil. PasMHOKeHHE U pa3BUTHE CEMEHHBIX pacTeHHH. Poct. Ileprnoasl oHTOreHe3a pacTeHuH

Tema 2.5. OCHOBHBIE IOHATHUS FEHETHKH | IIp | 2

Teoperudeckoe oOy4eHwue:

I'enernka kak HayKa O HACIEICTBEHHOCTH W N3MEHYMBOCTH OpraHmn3MoB. OCHOBHBIE TeHETHIECKIE
oHATUA U CUMBOIEL. ['eH. ['enoTun. @enorun. AnensHbIe TCHBL. ANTBTepPHATUBHBIC TPH3HAKH.
JloMuHaHTHBIN 1 periecCUBHBIN Tpu3HaKH. [omo3uroTa u rereposurora. Yncras muausa. [ uOpusI.
OCHOBHBIE METOIBI TECHETUKHU: THOPHIOIOTHUCCKHHA, IIUTOJIOTMYECKHE, MOJIEKYJIIPHO-TEHETHYECKHE

Tema 2.6. 3aKOHOMEPHOCTH HAC/IENOBAHHS | IIp | 2

Teopernueckoe oOy4eHHe:

3akoHOMepHOCTH 0Opa3oBanus ramert. 3akoHbl . Mengens: MonorubpuaHoe ckpenBanue. [IpaBuio
JIOMHHHPOBaHUsA. 3aKOH eINHO00pa3Hs NEPBOTO MMOKOIEHNUs. 3aKOH PacCIICIUICHUS TPU3HAKOB.
[uTonornveckue OCHOBEI MOHOTHOPHIHOTO CKpelBaHus. [ MIIoTe3a YMCTOTHI raMeT. AHAIU3HPYIOIIEe
ckpemuBanue. JJurnOopuaHoe cKpenBanue. 3aK0H He3aBUCUMOTO HACJIEIOBAHUS TIPU3HAKOB.
HonurubpuaHoe HacIeOBaHHE U €r0 3aKOHOMEPHOCTH




| Tlp | 2

[podeccuonampHO-OpUEHTHPOBAHHOE COIEPIKAaHIE TPAKTHUYECKOTO 3aHATHSL:

Pemienne 3a1a4 Ha orpezieTieHUE BEPOITHOCTH BOSHUKHOBEHUS HACIICACTBEHHBIX PH3HAKOB MPH MOHO-,
ITU-, TIOIUTHOPUIHOM M aHATM3UPYIOIIEM CKPEIIMBaHHH, COCTABICHUE TCHOTUITHYECKUX CXEM
CKpCIIUBaHHS

*B ToM 4Kcie Ha BEIOOp 00pa3oBaTesIbHON OpraHu3alyu:

Jns mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00bEKTOM H3ydeHHs “‘PacTeHns” HeoOXoanuM mnondoop
TCHETHYCCKHX 3a/1a4 Ha OINpe/eTICHUE BEPOSITHOCTH HACIEACTBCHHBIX IIPU3HAKOB IIPH MOHO-, JTH-,
MOJUTUOPHTHOM H aHATM3UPYIOIEM CKPEIIMBAaHUH Y PACTEHUI

g npodeccuii/crienianbsHOCTEH CBI3aHHBIX ¢ 00beKTOM u3y4deHus “YKuBoTHbIe” HEOOX0aUM og00p
TeHETHYECKHX 3aa4 Ha OMpe/IeieHUue BEPOATHOCTH HACIICACTBEHHBIX IPU3HAKOB IIPH MOHO-, [TH-,
MOJUTUOPHTHOM M aHATU3HUPYIOIIEM CKPCIIMBAHUH Y )KHBOTHBIX

s mpodeccuii/crienianbHOCTEH CBA3aHHBIX C 00beKTOM U3yucHUs “UenoBek” He0OX0AUM 1oI00p
TCHETHUYECKHX 3a/1a4 Ha ONpPEIeTICHUEe BEPOSITHOCTU HACIEACTBCHHBIX IIPU3HAKOB IIPH MOHO-, IU-,
MOJUTHOPHIHOM H aHAITM3UPYIOIIEM CKPCINBAaHUHT Y YEIOBEKa

Tema 2.7. BzaumMoaecTBuE TeHOB OCHOBHOE coiepy)KaHue | IIp | 2

Teopernueckoe oOyueHHE:

I'enoTnn kak nemocTHas cucreMa. MHOKeCTBEHHOE JielicTBHE TeHOoB. [IneloTpomnus.
MHoxecTBeHHBIN ajuienu3M. B3anmoneiicTBue amrensHbIX TeHoB. KogoMuaupoBanue. Bzaumopeiicteue
HeaJulelnbHBIX TeHoB. KommmementapHocTs. Onucras. [Tonumepus

| Tlp | 2

[podeccnonaabHO-OpUEHTHPOBAHHOE COJEPIKaHIE IPAKTHICCKOTO 3aHATHSL:

Pemienue 3a1a4 Ha ONpeeieHNE BEPOITHOCTHA BOSHUKHOBEHUS HACIICACTBEHHBIX IPU3HAKOB MTPH
Pa3IMYHbIX TUIIAX B3aUMOJACHCTBHSA IT'€HOB, COCTABICHUE FEHOTHITHUECKUX CXEM CKpPCIHBAHHS

*B Tom 4Hcie Ha BEIOOp 00pa3oBareibHON OpraHU3aluu:

* [l mpoeccHii/cnenuanbHOCTEN CBA3aHHBIX ¢ 00beKTOM U3ydeHus “Pactenus’™ HeoOxoqum moadop
TCHETHYECKHX 3a/1ad Ha ONPEACICHUE BEPOSTHOCTH BOSHUKHOBEHUS HACIICACTBECHHBIX IPU3HAKOB MTPH
pPa3IMYHBIX TUMAX B3aUMOAECUCTBUS I'€HOB Y PACTCHUI

* [yt ipodeccuit/criennaibHOCTEe! CBA3aHHBIX ¢ 00beKTOM H3yueHus ‘“YKUBOTHBIE HEOOXOAMM MOI00P
TCHETHYCCKHX 3a/1a4 Ha OINPEeICHNUE BEPOSITHOCTH BOSHUKHOBEHHUS HACJICACTBCHHBIX IPH3HAKOB ITPH
Pa3IMYHBIX THIIaX B3aUMOACHCTBHS TEHOB y KHBOTHBIX

* [lots mpodeccuit/crennanbHOCTeH CBI3aHHBIX ¢ 00bekTOM u3yueHus “UemoBek’ HE0OXOAUM TOI00P
TeHETHYECKHX 3a]a4 Ha ONpe/IeieHIe BEPOATHOCTH BOZHUKHOBEHHSI HACIEICTBEHHBIX TPU3HAKOB NIPU
Pa3IMYHBIX THIIaX B3aHMOICHCTBHS T€HOB y YEJIOBEKa

Tema 2.8. CrieruieHHOE HaclleJOBaHUE IPU3HAKOB | IIp | 2

Teoperudeckoe oOy4eHwue:

3akonsl T. Moprana. CuericHHOe HaclieIoBaHHE T€HOB, HAPYILCHHE CICIUICHUS. XPOMOCOMHAs TEOPUS
HacIIeICTBEHHOCTH. [eHeTHYeckoe KapTHpOBaHHE XPOMOCOM. Vcronb30BaHNEe KPOCCHHTOBEpa s
COCTaBJICHUS TEHETHYECKUX KapT XpPOMOCOM

| Ilp | 2

[podeccuonaapHO-0pUEHTHPOBAHHOE COIEPIKaHIE TPAKTHUECKOTO 3aHATHSL:

Pemenne 3a1aq Ha onpeneneHne BEpOATHOCTH BO3HHKHOBEHH S HACIEACTBEHHBIX IPH3HAKOB MPH
CIICTNICHHOM HacJIeI0BaHHH, COCTABICHAE TEHOTUITHIECKIX CXEM CKPEIIMBAHMU

*B Tom umcie Ha BEIOOp 00pa3oBaTesibHON OpraHU3alyu:

s npodeccuit/cienuanibHOCTEH CBsI3aHHBIX ¢ 00bEKTOM H3yUueHHs “‘PacTeHns” HeoOXoauM noaoop
TEHETHYECKHX 3a/1a9 Ha OIPEEIICHUE BEPOATHOCTH BO3HIKHOBEHHSI HACIIEACTBEHHBIX IIPU3HAKOB ITPH
CLICTUICHHOM HACJICJOBAaHHHN Y PaCTCHUI

s mpodeccuii/crienanbHOCTEH CBI3aHHBIX ¢ 00beKTOM U3ydeHHs “YKuBoTHBIC” HEOOX0MMM TToI00p
TEHETHIECKHX 3a/1a4 Ha OMPE/IEIIEHNE BEPOATHOCTH BOSHUKHOBEHHSI HACJIECTBEHHBIX TIPU3HAKOB ITPH
CLICTIJICHHOM HacJeJOBaHUH Y KHBOTHBIX

s mpodeccuii/crierianbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHuUs “UenoBek” HeoOXoauM Moa0op
TEeHETUYIECKUX 3aJ[a" Ha ONPEEICHNUE BEPOATHOCTH BOZHUKHOBEHHS HACIEICTBECHHBIX MPU3HAKOB TIPH
CIETUIEHHOM HaClIEOBAaHMH Y YEIOBEKa




Tema 2.9. T'eneruka nona  OCHOBHOE COZiepKaHKE | IIp | 2

Teopetmueckoe oOydeHHE:

XPpOMOCOMHBIH MEXaHU3M OIPEICIEHUS M0Na. AyTOCOMBI U MIOJOBBIE XPOMOCOMBI.
TomorameTHEIN 1 I‘CTCpOI‘aMCTHLIfI noin. I'eneTnueckas CTPYKTypa MOJIOBBIX XPOMOCOM. HaCHCHOBaHI/IC
MPHU3HAKOB, CHEIUICHHBIX C ITOJIOM

Tema 2.10. I'emeTnka genoBeka
IIp 2

Teoperudeckoe oOy4eHwue:

Kapuorumn yenoeka. MeTonbl U3y4eHHs TEHETUKU YEIOBEKA: FEHEaIOrHYeCKHA,
OMTU3HEIOBBIN, IUTOTCHETUYCCKU I, OMOXUMHYECKUHN, TTOMYISIIIHOHHO-CTATUCTHICCKHA.
Hacnencrenusie 3a6oseBanus dyenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIe3HH YelioBeka. boesnu ¢
HaCJIEICTBEHHOM MPEnpacloIOKEHHOCTHI0. JHaYeHNE MEANIIMHCKON TeHETHKN B TIPEAOTBPALICHUH 1
JICYCHHH TeHETHYECKUX 3a00JIeBaHIH YeIOBEKa

IIpakTHYeCKHE 3aHATHS | IIp | 2

Pemenue 3a4a4 Ha ONPCACIICHUC BEPOATHOCTHA BOSHUKHOBCHHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIB3Ys
METOABI TCHCTHUKH YCJIOBCKA, COCTABJIICHHUC I'CHOTUIMNYCCKHUX CXEM CKPCIIUBAHU . HPCHCTaBHCHHC
YCTHBIX COO6H.[CHHﬁ Cc Hpe3CHTaHI/ICI71 O HaCJICACTBCHHBIX 3a00JICBaHAsX YEIOBEKA

Tema 2.11. 3aKOHOMEPHOCTH U3MEHYUBOCTH | IIp | 2

Teoperudieckoe o0y4eHwHe:

BsaumopeiicTBHE TeHOTHITA U cpenbl IpH popMupoBaHun (peHoruna. MisMeHInBOCTh
npu3HakoB. KadecTBeHHBIE U KOJMYECTBEHHBIEC IPU3HAKK. BBl ”3BMEHYHMBOCTH: HACIIEACTBEHHAS U
HEHACJIEACTBEHHAs.
3aKkoH TOMOJIOTHYECKHX PAAOB B HaciencTBeHHON n3MenunBocT (H.U. BaBuos).
Momudukanuonnast, in (EHOTUIMYECKas NU3MEHIMBOCTE. Porb cpenbl B MOTH(UKAIMOHHON
n3MeHunBocTH. Hopma peakunu npusHaka. BapuauoHHBIN ps ¥ BApUALUOHHAs KPUBas.
XapakTeprcTHKa MOTU(PHKAIHOHHON H3MEHUYHBOCTH
HacnencrBeHHas, Wil FeHOTUITHYECKAst HN3MEHIMBOCTH. KoMOHHATHBHAS N3MEHIHBOCTb.
MyTainonHass U3MEHIHBOCTh. BHIbI MyTanuii: FeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [IpuanHbI
BO3HHMKHOBEHUS MyTalluil

IIpakTHYeCKHE 3aHATHS | IIp | 2

Pemenue 3amag Ha OIMpEACIICHUC TUIla MYTalluU NIPU niepeaaldc HaACICACTBCHHBIX TIPU3HAKOB,
COCTaBJICHHUC I'CHOTUITHYCCKUX CXEM CKPCIINBAHUA

Tema 2.12. Cenexuus opraHu3MOB | IIp | 2

Teopernueckoe oOydyeHHeE:

Cenekuus Kak HayKa. MeTOIbI CENeKIIMOHHON paboTel. ['eTepo3uc u ero mpu4rHEL
HckyceTBeHHBIH 0TOOP: MAacCOBBIN M MHANBUAYAIbHBIN. DTarbl KOMOMHAITHOHHOH cenekiuu. Copr,
Iopoza, MTaMM
AnropuTMBI peneHue 3aa4 Ha ONPEIEICHHE BO3MOKHOTO BOSHUKHOBEHUS HACIEICTBEHHBIX TPU3HAKOB
10 CEIEKIIH, COCTABIICHHE TEHOTUITNIECKIX CXEM CKpEIINBaHUs

KonTponbHas pabora | Cp | 2

Crpoenue u QpyHKIIUN OpraHu3Ma

Pazgen 3. Teopus 3Bostronun 8

Tema 3.1. MicTopus 3BONIOIHOHHOTO yUEHUS Tip 1

Teopernueckoe oOyueHwme:

I[TepBoie sBOMOLIMOHHABIE KOHIeNIH. | pagyanucrndeckas somonnorHas konnennus JK.b.
Jlamapka. [IBrkymue crtel 3Bomonuu. Kpeannonnsm u tpanchopmmsm. Cucremarnka K. Jlnanaes u eé€
3HaueHue A1 GOPMHPOBAHUS UICH SBOIIOIIH
IIpennochuIKy BOSHUKHOBEHUS JapBHHU3MAa. DBOJIONMA BUAOB B Ipupoze. boprba 3a cymiecTBoBaHHE.
EcrtectBenHbIl 0TOOpP. [lMBEpreHIs NPU3HAKOB U BUA000Opa3zoBanye. OCHOBHBIE OIOKCHHS
cuHTeTnueckoi Teopuu dBosrouu (CTD). Poib 9BOMOLIMOHHOM TEOPHH B (OPMUPOBAHUN HAYyUHOM
KapTHHBI MHpa




Tema 3.2. MEKPO3BONIOIHS Tp 1

Teopernueckoe oOydeHmeE:

MuKpoIBOITIONHSA M MAaKPOIBOIIOLAS KaK dTAIBl 9BOIIOMMOHHOTO Tporecca. [ enerndyeckue
OCHOBBI 3BOJIFOLIMH. MyTanuy 1 KOMOWHAIIMH KaK 3JIeMCHTAPHBII SBOJIIOIIMOHHBIN MaTepHal.
[NomynAnus xak >IeMeHTapHas qUHIIIA YBOTIOIUH.
JBmxymue cuisl (pakTopsl) SBOTIONKMA. MyTallMOHHBIN MPOLECC U KOMOMHATHBHAS U3MEHYHBOCTb.
Murpanus. Vzonsaust nomyssinuid: reorpaduyueckas (IIpocTpaHCTBEHHAs ), OnoIornIecKas
(penpomyKTHBHAN).
EctecTBenHBIH 0TOOp — HanpapIsFOIMH (akTop 3BoonUH. boprba 3a cyniecTBOBaHHE KaK MEXaHU3M
JIEMCTBUS €CTECTBEHHOT0 0TOOpa B momysisiusix. Bun u ero kpurepuu (npusHaku). Bunoobpazosanue
KaK pe3ynsTaT MUKPOIBOIIOIUN

Tema 3.3. MakposBomonus | IIp ‘ 1

Teopetudeckoe oOyueHHE:

Makpoassomroriusa. @opMs! # 0OCHOBHBIE HanpasieHus Makpossomonuu (A.H. Cesepros). ITytu
JOCTHXKEHHsI OHOJIOTHYECKOTo Iporpecca: apoMopdo3, HanoasanTanus, oonas gereaepanns. MeTozst
A3y4YCHUS MaKpPO3BONIONUH. 3aK0H 3apoapiieBoro cxonctia (3akon K. bapa). bruorenernaeckwit 3akoH
(O. Texkens, @. Mromiep). O0mye 3aKOHOMEPHOCTH (TIpaBHIIa) SBOJIIOLIUN

Tema 3.4. BO3HUKHOBEHHUE U Pa3BUTHE )KU3HU Ha 3eMiie | IIp | 1

Teopernaeckoe oOyqueHmeE:

I'mnoressl n TCOPHUHU BOSHUKHOBCHUS JKU3HU HA 3emute: Kp€allnOHHU3M, CaAMOIIPOU3BOJIBHOC
(crioHTaHHOE) 3apOKACHNUE, CTAMOHAPHOE COCTOsIHKE, AaHCTIepMus, Oromod3. Hagano opranuieckoit
sBoOTrOIHH. [TosiBIICHIE MEPBBIX KIIETOK. DBOIIOIMSA METa00IM3Ma. DBOIFOIHS IEPBHIX KIETOK.
HpOKapI/IOTBI 1 DYKapUOTEL. HpOHCXO)K}IeHHC MHOTOKJICTOYHBIX OPTraHU3MOB. Bo3HnKHOBEHHE OCHOBHBIX
LAPCTB 3yKapHOT.

OcHOBHBIC YCPTHI 5BOIIOIIMHA PACTUTECIBHOTO MUPA. OcCHOBHBIE YCPTHI 3BOTIOLUA ) KUBOTHOTO MHUpa

[IpakTHYecKre 3aHATHA: | IIp | 1

HpC)ICTaBJ'IeHHC YCTHOTO COO6HI€HI/I§I U JICHTBI BpCMCHH 110 OCHOBHBIM 3TanlaM BOSHUKHOBCHHS U
Pa3BUTHA ) XKUBOTHOT'O U PACTUTCIIBHOTO MHpPaA, MOATOTOBJICHHBIX IO MEPEUYHIO HCTOYHHUKOB,
PECKOMCHAOBAHHBIX MpCIogaBaTcIieM

Tema 3.5. [IponcxokieHIE YETTOBEKAa — aHTPOIIOTEHES | ITp ‘ 1

Teoperuueckoe 0OyUcHHE:

AHnTpononorus — Hayka o genoBeke. CucreMaTHiecKoe MOJI0KeHUe denoBeka. CXOICTBO YeIOBEKa C
KUBOTHBIMH. OTIIAIAS YSIIOBEKA OT )KUBOTHEIX. [IpsIMOXOKIeHHE U KOMITIICKC CBSI3aHHBIX C HUM
MIPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOH CHTHAIBHOH crcTeMbl. COOTHOIICHHE OMOIOTHYECKIX
U COLUATBHBIX (AKTOPOB B AaHTPOTIOTEHE3E

OcHOBHEBIE CTaZMM aHTpOIOreHe3a. JIpnonmuTekn — MpeaKy YeIoBeKa U 4eIT0BEKOOOpa3HBIX 00E3bH.
IIporoanTpon — NpeAlIeCTBEHHUK Yel0BeKa. ApXaHTpoIl — ApeBHeluil yenosek. [Taneoantpomn —
IpeBHUN YelloBeK. HeoaHTpom — 4eTOBEK COBPEMEHHOTO THIIA. DBOITIONUA COBPEMEHHOTO IEIIOBEKA.
YenoBedeckne packl. OCHOBHEIC OOIBIINE Pachl: €BPOIICOUIHAs (€Bpa3HiCKas), HETPO-aBCTPATIONIHAS
(’xBaTOpHATBHAS ), MOHTOIOMAHAS (a3MaTCKO-aMEepUKaHCKas). BpeMs u MecTo BOSHUKHOBEHHS
9eJIOBEUECKUX pac. ENMHCTBO uenoBedecknx pac

[IpakTHaecKkue 3aHATHS: | Cp | 1

Bpewms u myTH pacceneHus denoBeka 1o mianere. [IpuciocoOieHHOCTh YeloBeKa K pa3HbIM YCIOBHAM
cpenbl. Bnusinue reorpaguueckoii cpesl Ha MOPQOIOTHIO B (PU3HOJIOTHIO YeTIOBeKa

3ammra JICHT BpEMEHH U MEHTANBHBIX KapT B popMare YCTHOTO COOOIICHHSI, TIOATOTOBICHHBIX 110
MEPEUHIO HCTOYHUKOB, PEKOMEH/IOBAaHHBIX IPENOAABATEIEM

KonTponpHas pabora | CP | 1
TeopeTndeckne aceKTHl SBOTIOLMHY )KU3HU Ha 3eMiie

Pasnen 4. DxoJiorus 38

Tema 4.1. Dxonornueckre GaKTOpsl U CPEIBI KUZHU Jlek | 1

Teoperudeckoe oOy4eHwue:

Cpensl 00HTaHUS OpPraHU3MOB: BOJHAS, HA3¢MHO-BO3/LyIIIHAs, [IOYBCHHAS, BHYTPHOPTaHU3MEHHAs!.
DH3HKO-XMMUYIECKHAE 0COOCHHOCTH cpeJl 00UTaHus OpraHu3MoB. [IprcrnocobaeHns OpraHu3MoB K
KU3HH B pasHBIX cpenax. [loHsaTue sxonorudeckoro ¢pakropa. Knaccupukamms sKomIornaecKux
¢axropos. [IpaBuno muaumyma 0. Jlubuxa. 3akoH TonepantHoctd B. Hlendopna




Tema 4.2. Tlomystsiiesi, COOOIIECTBA, IKOCHCTEMBI | IIp | 2

Teopetuueckoe oOyueHHE:

DKoJIOTHYECKas XapaKTEPUCTHKA BUAA U MOMYJISAIMHA. DKOJIOTHYECKas HUIIA BUIA. DKOJIOTHICCKUE
xapakrepucTuku nonysinud. CooOiecTBa v skocucTeMbl. buoienos u ero crpykrypa (B.H. Cykaues).
CBs31 Mex Iy opranusMaMu B OuoneHose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: TIPOAYIICHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUHU B dKOocUcTeMe. Tpodudeckue ypoBHH.
AHTPOTIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. OTIINYHS arpo3KOCHCTEM OT OHOTeOLIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTBI YPOOIKOCHCTEM

TIpakTHueckue 3aHsATHs: | Ip | 4

Tpoduueckue uenu u cetd. OCHOBHBIE TIOKa3aTeIH SKOCHCTEMBl. buoMacca 1 mpogyKuus.
DKoIIOrH4ecKre MupaMuIbl Yicel, OnoMacchl M 3HEprur. [IpaBuiio mupamMuIbl SHSPTHH.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3alaHUH 110 IIEPEHOCY BEIECTBA U DHEPTHU B
9KOCHCTEMax C COCTABICHHE TPO(PUUECKUX Iieneil u mupaMu OMOMaccsl M SHEPTUN

Tema 4.3. buocdepa - rmobanpHas SKOIOrH4ecKas CHCTeMa | Jlex | 2

Teopernueckoe oOyueHue:

Buocdepa — xuBast o6onouka 3emnn. Passutre npencrapinenuii o onocdepe B Tpynax B.M.
Bepnanckoro. O6mact 6uocdeps! u e€ cocras. JKruBoe BemecTBo 6nochepsl u ero QyHKIHH
3akoHOMEpPHOCTH CyiecTBoBaHus Ouochepsr. OcobernocTr duochepsl Kak r1o0anbHONH IKOCHCTEMBI.
Juramudeckoe papHoBecue B Onocdepe. Purmuanocts sinennii B 6nocdepe. KpyroBopors! Beniects u
OroreoxuMmuuecKkue NUKIBL. [T100anpHbIe SKOIOTHYeCKHE IPOOJIEMbl COBPEMEHHOCTH M IIyTH HX
peneHust

ITpakTHYECKUE 3aHATHS | Ilp | 4

Pemenune npakTMKO-OpUEHTUPOBAHHBIX PACYECTHBIX 3a/1a4 HA OMPEAEIICHHE MIOIANN HACAKIEHUN IS
CHIDKEHUS KOHIIEHTPAINHN YITIEKHCIIOTO Ta3a B aTMOc(hepe CBOETo PEernoHa MpOKUBAHUS

Tema 4.4.

Jlex 1
Brisinue aHTpOnOreHHBIX (pakTopoB Ha brochepy

Teopetuueckoe 0OyUcHHE:

AHTponoreHHbIe BO3IEHCTBUA Ha Ouocdepy. 3arpsa3sHeHNs KaK BUI aHTPOIIOTEHHOTO BO3ACHCTBUSA
(xumuveckoe, GU3UIECKOE, OHOIOTHUECKOE, OTXO/IbI POU3BOACTBA U MOTPEOICHMs). AHTPOIIOTCHHBIC
BO3ICHCTBUA Ha atMocdepy. BosneiicTBus Ha TrApochepy (3arpA3HEHUS U HX HCTOIYHHKA, UCTOMCHUS
Box). BospelictBust Ha nuTochepy (aerpamaiiis movBkl, BO3ICHCTBHE HA TOPHBIE TOPO/IA, HEAPA).
AHTpPOIIOTEHHBIE BO3/CHCTBHI Ha OMOTUYECKHE COO0IIeCTBa (Jieca U paCTUTEIbHbBIE COOOIIECTRa,
JKUBOTHBINA MHD)

CamocTosTenpHas pabora | CP | 6

[podeccnonaabHO-OpUEHTHPOBAHHOE COAECPIKaHIE PAKTHICCKOTO 3aHATHSL:

Peenne mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUH 110 COXPAaHEHUIO IIPUPOIHBIX PECYPCOB
CBOET0 PErHOHA IMPOKUBAHUS

*B Tom 4ncie Ha BEIOOp 00pa3oBaTeibHON OpraHU3aluu:

s mpodeccuii/cieniaabHOCTEH CBA3aHHBIX C 00bEKTOM U3ydeHHs ‘PacTeHuns” npeiaraercs
MPAaKTUKO-OPUEHTHPOBAHHOE pacueTHOE 3aJaHUE 110 PacyeTy CTPYKTYPbI 3a[1acOB IPEBECHHBI

s npodeccuit/cnienuanibHOCTEH CBsI3aHHBIX ¢ 00bEKTOM H3yueHHs “YKUBOTHBIE” MpeiaraeTcs
MIPAKTHKO-OPHEHTHPOBAHHOE PacueTHOE 3aJaHUE 110 OLICHKE PHIOOIPOIYKTHUBHOCTH BOOEMOB
Jnst mpodeccuii/cnenuanibHOCTeH CBA3aHHBIX ¢ 00beKTOM M3ydeHus “UemoBek” npearaeres
MPaKTUKO-OPUEHTHPOBaHHOE pacueTHOE 3aJaHNE pacyeTa BOIOTIOTPeOIICH I HACEIICHHOTO IIYHKTa
g npodeccuit/crienanbHOCTEH CBI3aHHBIX C JOOBIYCH MOJIE3HBIX HCKOIIAEMBIX MIPEIIaracTcs
MPAaKTUKO-OPUEHTHPOBAHHOE pacyeTHOE 3aJaHHe 110 paciyeTy CPOKa HCUEPIIaeMOCTH MPUPOIAHBIX
pecypcos

s nmpodeccuii/crierianbHOCTEH CBA3aHHBIX C CETLCKUM X035 CTBOM MpeIaraeTcst IPaKkTHKO-
OpPHEHTHUPOBAHHOE PAaCUETHOE 3a/1aHKE 1O OLICHKE OaJaHca OPraHMYeCcKOro BeIlecTBa MOYBBI




Tema 4.5. BiusiHue counaabHO-IKOIOTHISCKUX (HaKTOPOB Ha

IIp 2
300pOBbE YETIOBEKA

Teopernueckoe oOydeHme:

3nopoBse 1 ero cocTapitonre. OakTophl, MOTOKUTEIHHO ¥ OTPHLATENEHO BIUAIONINE HAa OPTaHU3M
genoBeka. BpenHbie mpUBBIYKHU: TOCASACTBUS U nipodriakTuka. [IpobiemMa TeXHOT€HHBIX BO3CHCTBUM
Ha 3[0POBbE YeIIOBEKa (3JIEKTPOMAarHUTHBIC ITOJIs, OBITOBAst XUMHUSL, H30BITOYHBIC IIYMBI, pagdanis U
T.IL.). AanTaiis opranmusMa 4esoBeka K (pakropam OKpy»Karomeil cpenibl. 3aluTHBIE MEXaHU3MbI
OpraHu3Ma YenoBeka. 3M0pOoBbe U paboTOCTIOCOOHOCTb.

| Ilp | 2

[punnouns! popMupoBaHus 310poBbecOeperaromero nopeAaeHus. Gusnyueckas aKTHBHOCTD U 310POBbE.
I'pynmet 3m0poBest. OCHOBEI 3aKanHBaHNA. bHOXMMITYECKHE acTIeKThl panroHaasHoro nuTanus. [Ipasuma
6€301acHOr0 UCTIOIF30BAHUSA OBITOBBIX TPHOOPOB H TEXHUYIECKUX YCTPOHUCTB

[IpakTHYeckre 3aHATHA | IIp | 4
Omnpenenesue CyTo4HOro paliioHa MUTaHHU

IIpakTHYeckne 3aHATHS | IIp | 4
CosnaHne HHIUBUAYAIbHON MAMATKH 10 OPraHU3AIMH PALUOHAIBHON (PHU3MYECKON aKTHBHOCTH
JlaGoparopHas pabora Ha BEIOOD: | CP | 4
IIpodeccronanbHO-OPHUEHTHPOBAHHOE COJEPKAHUE Ta00PATOPHOTO 3aHATHA

1. JlabopatopHas paboTa « YMCTBeHHas1 paboTOCIIOCOOHOCTHY

OgiajieHre METOIaMH OIPE/IE/ICHHUS T0Ka3aTe/ied YMCTBEHHOH paboToCrocoOHOCTH, 00BsICHEHIE
MOJTYYEHHBIX PE3YNBTaTOB H (POPMYITHPOBAHUE BEIBOJOB (THCBMEHHO) C HCIIOIb30BaHHEM HAYYHBIX
MOHATUN, TEOPUI U 3aKOHOB

2. JlaGoparophnas pabora «BiusiHue abnoTndeckux (pakTopoB Ha YermoBeKa (HH3KHE U BHICOKUE
TEMIEPATyPHI)»

W3ydenne MeXaHU3MOB alaTAI[i OpPraHU3Ma YeJIOBeKa K HU3KHUM M BEICOKMM TeMIIeparypam u
00BsSICHEHNE TTOYIEHHBIX PE3yIbTaToB U ()OPMYIHPOBAHNE BEIBOIOB (ITMCEMEHHO) C HCIIOIB30BAHUEM
Hay4YHbIX NOHATUH, TEOPHIl H 3aKOHOB

*B ToM 4unciie Ha BBIOOp 00pa3oBaTeIbHON OpraHU3aIlHu:

B kauecTBe TPUTTEPOB CHIDKAIOIINX paboTOCIIOCOOHOCTD MCIIONB30BATh YCIOBHUS OCYIIECTBICHUS
poeCCUOHATLHON SSITENBHOCTH: IIIyM, TEMIIEpaTypa, Gpu3ndeckas Harpys3Ka u T.n.

KonTtponsnas pabota | Cp | 2
Teopernueckue acreKThl SKOJIOTUH

Paznen 5. Buoiorusi B ;Ku3HU 14

Tema 5.1. BHOTEXHOIOTHH B )KH3HHU KaXKIOI'0 IIp | 2

Teopernueckoe oOyueHHE:

brorexHonOrus Kak HayKa i Npon3BoAcTBO. OCHOBHBIE HAlIPABJICHUs COBPEMEHHON
ounorexHomoruu. Metoasl 6norexraonorun. OObEKThHl OMOTEXHOMOTHH. DTUKA OMOTEXHOIOTHYECKAX T
TeHETHYECKHX SKCTIIepuMeHTOB. [IpaBuiia roncka u aHanu3a OHO3KOIOTHYECKON HH(POpPMAaLUH U3
pas3INYHbBIX HCTOYHUKOB (Hay4Has B y4yeOHO-Hay4YHas JINTeparypa, CpeCTBa MacCOBOH HH(popManuy,
cets MHTEpHET U IpyTHE)

IIpakTHUeCKe 3aHATHA | IIp | 4

[podeccnonanbHO-0pUEHTHPOBAHHOE COAECPIKaHHE IPAKTHIECKOTO 3aHATHS:

Keticer Ha anamm3 nHGOpPMaIMH 0 HAYIHBIX JOCTIHKEHHAX B 00JIaCTH TEHETHYECKUX TEXHOIOTHH,
KJIETOTHOW WHKCHEPHUU, MMUIIEBBIX OMOTEXHOIOTHI. 3amuTa Keica: MPeACTaBICHUE PE3YIBTaTOBR
penIeHns KeicoB (BRICTYIIIICHHE C IPE3EHTaIueil)

Tema 5.1 oOs3arensHa U H3YUYEHUs CTYICHTaMH BeeX Mpodeccuii/crienuanbHOCTeH

Tema 5.2.3. BHOTEXHOJIOTUY U PAaCTEHUS | IIp | 4

IIpakTuyeckue 3aHATHS:

Pa3BuTHE OMOTEXHOJIOTHI C HCIONIB30BaHHEM PACTCHHH, IPHMEHCHHE IPOJYKTOB OMOTEXHOJIOTHH B
YKU3HH YETI0BEKA, TIOUCK H aHAIIN3 HH(pOpMalNK U3 pa3IuIHbIX HICTOYHUKOB (HaydHas M yqaeOHO-HaydHas
JIUTEpaTypa, CPEACTBA MaccoBOi nHpopManuy, cetb HTEepHET 1 Apyrue)

Keiicbl Ha aHanu3 uHGOPMAIHK O Pa3BUTUU OMOTEXHOIOTUH C MCIIOIB30BAHUEM PACTCHUH (IO TpyIIIam)

3ammra Kelica: | Ip | 4

IIpencraBnenne pe3yabTaToB PEMICHHs KEHCOB (BBICTYINICHHE C IPE3CHTANEN)




Pa3znen 6. Buoskonornueckue Hecaeq0BaHUA 40

Tema 6.1. OcHOBHBIE METOABLI OMODKOJIOTHYECKUX UCCIIEIOBaHUN IIp | 4

Teoperndeckoe oOyUcHHE:

Hayusslit metos1. MeTo 11 OHOIKOIIOTHYECKUX UCCIICOBAHUI: TIOJIEBbIE, 1a00pATOPHEIE,
9KCIIEpHMEHTANIbHBIC. MOHUTOPHHT OKPYKAFOILECH CPEe/Ibl: JIOKAIBHBIH, perHOHATIBHBIN U TII00aIbHBIH
Mertozp! Iorcka, aHanu3a 1 00paboTKu HHPOPMALHH O MTPOCKTE B PA3IMYHBIX HCTOYHUKAX

JlaGopaTopHble 3aHATHA | CPp | 6

IMocranoBKa 1eiH, 3a/1a4, BEIIBIXKCHUE TUIIOTE3b], IPOBEICHHE 3KCIICPUMEHTA 110 OTPEACICHUIO
ONITUMAJIBHBIX YCIOBUH [T POCTa ¥ (PU3HOIOTHYECKON aKTUBHOCTH JIPOXKIKEBBIX KIICTOK. BEIsBICHHE
3aKOHOMEPHOCTEH, (OPMYTHPOBaHIE BEIBOIOB U IIPOTHO30B.

JlaGoparopHbie paboThI Ha BEIOOP IO MHHU TPYTIIIaM:

1. BmustHue TemMneparypsl Ha pocTa 1 (PU3HOIOTHYECKYI0 aKTHBHOCTD APOXOKEBBIX KIETOK
2. BmusiHue yriieBooB Ha pocTa U (PH3HONIOTHUYECKYIO aKTHBHOCTD IPOYKIKEBBIX KIETOK
3. CoueTanHOE BIUAHHAE TEMITEPATYPHI M YITIEBOIOB Ha POCTa B (PU3MOIOTHUECKYIO aKTHBHOCTh

JAPOIKIKEBBIX KIICTOK

Tema 6.2. BHOYKOIOTHYECKHN SKCIEPUMEHT | IIp ‘ 4

IIpakTiaeckoe 3aHsATHE

O0630p TeM y4eOHO-HCCIIEI0BATENBCKIX MIPOEKTOB. BHIOOp yueOHO-HCCIe0BaTEIECKOTO MTPOSKTA U3
npeiokeHHbIX. PopMIpOBaHHE KOMAHIBI IPOEKTA. AIITOPUTM BBITIOTHEHUS TPOEKTA.

Kaxxast rpyrina BEIOMpaeT OHH U3 BAPHAHTOB y4eOHO-HCCIIEA0BATEIECKUX TIPOCKTOB:

1. OrneHka KadecTBa aTMOC(HEPHOTO BO3LyXa

2. Or1eHKa Ka9eCTBA MOYB METOAOM (PUTOTECTHPOBAHMS

3. OneHKa KagecTBa BOJ TOBEPXHOCTHBIX BOZOEMOB 10 OPraHONENITUIECKIM U (PU3HKO-
XUMUYECKUM CBOMCTBAM

4. Bmusiaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTCHUU

S. BrustHue coneBoro 3arpsA3HEHUA Ha POCT M Pa3BUTHE CEMAH BBICIIUX PACTEHHUI

IlepBblii 5Tan BEIMOIHEHUS TPOEKTA:

O0ocHOBaHKE aKTyalbHOCTH BBIOpAaHHOH TeMbl. BEIsBICHHE TPOOIeMBI HCCIICIOBaHNA,
dbopmynupoBanue runoTe3sl. Beibop MeTo0B nccienoBanus. Beibop Touek oTOopa mpod Ha TeppUTOPHH
uccnenopanus. [loctanoBka meseli 1 3aqa4 uccnenopanus. OnpenereHue GOpMBI TPEACTABICHUS
pesynsraToB uccnenoBanus. OnpeneneHne TanoB U COCTABICHHE IUTaHa HCCISIOBAHS

JlaGopaTopHBbIe 3aHATHA | CP | 6

Bropoii aTamn BEIMOIHEHUS NPOEKTA: MOJrOTOBKA HEOOXOAMMOM MOCYAbI U MaTepHalia Jis
HKCIIEPUMEHTA, IPOBEICHIE DKCIIEPUMEHTA, IEPHONUIECKasi POBEpKa TeUEHHs dKCIIEpHMEHTa/ cOop
MaTepHaia B BRBIOPaHHBIX TOYKax 0TOOpa mpod

| CP | 6

Tperuii 5Tan BbINOIHEHUs IPOEKTA: MOTYYEHUE IEPBUYHBIX SKCIICPUMEHTAIBHBIX JaHHBIX, IPOBEICHUE
CTaTHCTUYECKOH 00pabOTKH MOMyYESHHBIX JTaHHBIX

| CP | 6

UYeTBepThlii 9Tall BHITOIHCHUA IPOEKTA: BBIABICHUE 3aKOHOMEPHOCTEH, (GOPMyITUpPOBaHUE BHIBOAOB H
MIPOTHO30B, OIICHKA KaueCTBa HCCIEAYEMOro 00beKTa M0 pe3yabraraM OMO3KOIOTHYECKOTO aHaAIH3a

[IpakTu4eckue 3aHATH | IIp ‘ 8

Samura npoekra. [IpeacraBienne pe3yibTaToB BHIIOIHCHHS yUeOHO-HCCISIOBATEICKUX MIPOCKTOB
(BBICTYIUICHHE C TIPE3CHTAIINCH )

IIpoMeskyTouHasi aTTecTanus (3K3aMeH) 12

IIpomexyTounas arrectanus (9K3aMeH) ) | 12

[IpomerxyTounas arTecTanus (3K3aMeH)

* - Jlex — nexyuu, Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHwvle pabomul.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJINHBI
3.1. TpeGoBaHusl K MUHHMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecIe4eHUI0

Jlis peanusanuy nporpamMMbl y9eOHOH AUCIHUILTMHB IIPETyCMOTPEHBI CIICHUaIBHBIE TOMEIICHNUS,




MIPUBEACHHBIM B I 6.3 OCHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMbI CIICHATEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneyenue OUCYUNIUHbL

Tun ayiuropnn

Ocnaienne ayiuTopuu
CrnennaaunsupoBannoe yuedHoe o6opyrosanue, [10 n marepuansi
JJIS1 OCBOCHUS IUCHUILIMHBI (IIPH HE00X0UMOCTH)

VYuebOHas ayquTopus Iis
MPOBECHUS 3aHATHI
JIEKLIMOHHOIO TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX padoT,
TPYIIOBEIX W WHIUBHTYAIEHBIX
KOHCYJIBTAlUH, TEKYIIErO
KOHTPOJIS U IPOMEKYTOYHOU
arTecTalu

KoMITekT criernan3upoBaHHON MeOenn; MapKepHas J0CKa;
kadezpa; aBTOMaTH3HPOBAaHHOE pabouee MECTO MPEnoaaBaTeIs:
kommbroTep AMD Quad-Core, morutop LCD 17" ACER, npoektop
BenQ MS521P; npoekumonnslii 5xpan Lumen Master Picture,
HMMEETCS BBIXOJ] B HHTEPHET

IMporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousneca - CTaHJapTHBIA

YueOHast ayuTOpus 1is
MPOBECHHUS 3aHATUI
JIEKIMOHHOTO THIIA,
MPaKTHYECKUX 3aHATHH,
BBITNIOTHEHUS KYPCOBBIX pador,
TPYTIIOBBIX ¥ WHIWBH/IyaTbHBIX
KOHCYJBTALUH, TEKYIIETO
KOHTPOJIS ¥ TPOMEXKYTOTHOH
aTTecTallu
(KommbroTepHsIi Ki1ace)

KomrutekT cienuaan3sHpoBaHHON MeOeIH; JOCKa ayIuTOpHAas
MEJTOBasi; aBTOMATH3UPOBaHHEIE pabo4re MecTa (IpoIieccop He HIKE
Intel Core i3, oneparuBHas namaTs 00beMoMm He MeHee 8Gb; (SSD
250 GB/HDD 500 GB); Buneokapra NVIDIA 1050TI 4G, npoektop
EPSON EB-WO05, npoeknuonHsli 3kpan Lumen Master Picture,
UMEETCs BBIXOJ] B MHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
ousHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATEIEHOM
paboThl O0yYAIOIIUXCS

KommiekT cnennanusupoanHoi meoenu; Texnesusop LED LG 42",
aBTOMAaTU3UPOBAHHBIC pabodare MecTa (mporeccop He Hike AMD
Quad-Core, oneparuBHas namsite 06bemom He Meree 41'6; HD 500
gb), IMeeTcs BBIXO/ B UHTEPHET

IporpammHoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

3.2. UadopmanuonHoe obecriedyeHne o0yUeHust
ITepeuenb pexkoMeHayeMbIX y4eOHbIX U3daHN, IHTepHeT-pecypcoB, JONOJIHUTEIbHOM

JIHTePaTyphI

,ZZOI’ZOJ’ZHleeJleble UCNIOYHUKU.

Pecprbz qu)OpMCZL;L{OHHO-mEJleKOMMyHMKCZLjUOHHOZJ cemu «I/IHmepHem»:

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHl YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- Hay4Has rekTpoHHas 6nbmoreka eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium.com http://znanium.com

- OBC «YHuBepcurerckas oubmuoreka onnans» http://biblioclub.ru

- O6pasosarenbras mardopma KOpait https://urait.ru

- DnekTponno-oubrorednas cucrema PYJIH — DBC PVYIH http://lib.rudn.ru/MegaPro/Web

2. Bbassl JAaHHBIX U IIOUCKOBBIC CUCTCMBI:




- cBoOoaHas sHIHKIIONe U Bukunenus https://ru.wikipedia.org/

- YueOnsrit mopran uacTUTyTa https://portal.rudn-sochi.ru/

- pedeparuBHas 6a3a nanabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- mouckoBast cuctema Google https://www.google.ru/

- mouckoBas cucreMa Auaekc https://www.yandex.ru/

Memoouueckue mamepuanvl 015 00yUaAOUWUXCS

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'IB 1 OLICHKA PE3YyJIbTaTOB OCBOCHUSA NJUCIHUIIIIMHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
nponecce MpoBCACHUA IIPAKTUICCKUX 3aHﬂTHﬁ, TCCTUPOBAHUS, a TAKIKC BBIITOJIHCHU A

O6y‘—IaIOH_II/IMI/ICH HWHAWBUAYAJIbHbIX BaHaHHﬁ.

Tabnruya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHDbL

Pesyabrarsl 00yueHus
(ocBOCHHBIC yMEHHUS, YCBOCHHbIEC 3HAHHUS)

®opMBbI U METObI KOHTPOJISI H OLIEHKH
pe3yJIbTATOB 00yUYeHusl

3HaHus:

Ananus u OIICHKA BBIIOJIHCHHS
WHUBUYaTbHBIX 3aJJaHHI, PACUETHBIX padoT,
ONpoC, TEMAaTUYECKUN IUKTAHT,

KOHTpOJbHAsI paboTa, MpaKTUYeCKUe 3aHSTHS,
JOMAIITHUE paboThI, KOMITBIOTEPHOE
TECTHUPOBAHHUE, B3anmokoHTpOIH H
CaMOKOHTpPOJIb  cTylaeHToB. IlomHora wu
TPAMOTHOCTh  TIOJATOTOBJIEHHBIX  JOKIIAJIOB,
COOOIIEeHUH, TIPE3CHTALIHIA.

VYMmenus:

HabOmonenne, KOHTpONIb TIperojaBaTelis 3a
JIESITEIBHOCTRI0  OOYYAIOIIMUXCS, aHAJIU3 U
OIlCHKAa ONTUMAJbHOCTH METO/a pPEeIICHH
3aja4, Oecea, OMpocC, MPaKTHISCKUE 3aHATHUS,

JIOMAIlTHHE paboTsI, KOMITBIOTEPHOE
TECTUPOBAHUE
[IpakTueckuii ONbIT: HaGmronenne, KOHTpONb IpemojaBaTess 3a

ACATCIIBHOCTBIO o6yan0meca, aHaJiu3 Hu
OIICHKa OITUMAJIbHOCTH METOAA PCIICHUSA
3a1a4, BBITTOJIHCHHUEC n 3aliuTa
UHIANBUAYAJIbHBIX 3aJaHUH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
ofyuyaromuxcsi mo Aucuuiuinue «buosorus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPe/ICTaBICHBI B (DOH/IE OIICHOYHBIX CPE/ICTB Mo aucnuruinHe «buonorus» B [Ipunoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



