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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.12 Buosgorus
Ha36aHUe OUCYUNTUHBL

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. Buowl yuebrnoii pabomsi no nepuooam oceoeruss OOII CIIO onsn ghopmel obyuenus -

OYHAA.
= Bcero Cemectp(-bI
Buna yuedHoii pa6orni ’ P(-b1)
aK. 4.
1 2

KonraxkTnas (ayruropnas) pabdora (Bcero) 118 62 56
B TOM YHCJIE: - - - - - - -
JIeKIHH (©CIIH MPEyCMOTPCHO) 14 10 4

B TOM unciie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecyu peayCMOTPEHO) } . )
nabopaTopHbIe 3aHATHsA (€CITU MPEAYCMOTPEHO) - - -

B TOM uucie B (POpMe MPAKTHICSCKOH MOITOTOBKH

(ecim IpeTyCMOTPEHO) ) ) )
MPAKTUICCKHUE 3aHATHS (SCITH MPETYCMOTPEHO) 104 52 52

B TOM 4HCIIe B hOpME MPAKTHUSCKON TIOATOTOBKH

(ecim IpEMyCMOTPEHO) ) ) )
CamocrosiTesibHas padoTa 00y4amerocs (Bcero) 46 10 | 36
B TOM YHCJIC: - - - - - - -

B (popMe mpaKTUYECKON MOATOTOBKH

(ecim IpeyCMOTPEHO) } ) )
YacoB HAa KOHTPOJIb: 12 - 12
IIpomexxyTounas arrectanusi B hopme: (3auet/mud3aier/ 340 | o
9K3aMEH )
O06m1as TPyIOEMKOCTh qac 176 72 | 104

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

Tabnuya 2. Cooepacanue oucyunaunvl/ MJ[K no sudam yuebnoii pabomoi

HAUMEHOBAHMUE PA3JEJIA JTUCHUIIJIMHBI

Conep:xanue pasjeiia (TeMbl)

Bun yueonoii
paboThI®

KoJi-Bo uacos

Pazgen 1. Knerka — cTpyKTYpHO-(PYHKIHOHAJIbHAS eJUHHLA

JKHBOI'0

22




Tema 1.1.

buonorus kak Hayka OcHOBHOE coziepkaHne Thex 1

Buonorust kak Hayka. CBsi3b OHOIIOTHY ¢ IPyTUMH HayKaMH: OHoXumust, Onodusnka, OHOHHKA,
reroreorpadust 1 1p. Ponb 1 MecTo Guonoruu B OpMHPOBaHHH COBPEMEHHOW HAyYHOMN KapTUHBI MHpA.
3HaueHue OMoorHyuecKiX 3Hanui. Mictopus Ouonornu. 3Ha4eHue HUTOJIOTHH TS Pa3BUTHSI OHOJIOTHH U
MO3HAHUSA NPUPOALI. METOABI IUTONIOTUH: MUKPOCKOIIHUS, XpoMarorpadusi, anekTpodopes, MeTox
MEUEHBIX aTOMOB, IU(epeHInaTBHOE IEHTPUPYTUPOBAHHE, KYIBTYpa KIETOK

Tema 1.2. OOmas xapakTepUCTHKA KHU3HU ek 1

Pasnoobpasue OuocucreM. Opranu3anus ONOIOTHIECKHX CHCTEM. YPOBHH OPTaHU3AIMH OHOCHCTEM:
MOJICKYISIPHO-TEHETUIECKHH, OPTaHOMAHO-KJICTOYHBII, OpraHU3MEHHBIH, MOMYJIAIHOHHO-BHIOBOH,
9KOCHCTEMHBIH (OnoreonieHoTHYECKUH ), Ouochepuslii. Hayku, n3ydaronue Ouonorudeckue 0ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHU3aluH Xu3HH. OOLIas XapaKTepHCTUKA KU3HHU, CBOHCTBA )KUBBIX CUCTEM.
[poneccsl, mpoucxoasanre B GHOCHCTEMAX

Tema 1.3.

bronorndyecku BaKHbIC XUMHYCCKHEC COCOINHCHHUA Tlek 1

XUMUYECKHH cocTaB KJIeTkH. Heopranmueckne BemecTBa KISTKH, UX OMOIOTHIecKas poib.
Oprannveckre BeniecTa kietku. buonorudaeckue nonumepsl. benku. CTpykrypa v GyHKIUN OEITKOBOM
MoJieKyiIsl. DepMEHTHI, MPUHITUI HX ACHCTBHUSA. YIIIeBOAbL. bronormueckrne GyHKINA yIIIEBOIOB.
Jlunuaer. O6muit ian crpoenus. ['uapodumsHo-runpododHbIe cBoiicTBa. Kimaccudukanus munuaos.
bruonormueckne pynknnn mumunos. AT®. Crpoerne monexynsl AT®. buonornueckue pynxmnun AT

IIpakTH4YecKue 3aHATHA ‘ IIp ‘ 1

Pons 6CJIKOB, YIJIICBOAOB M )KHPOB B OPTaHU3ME YCIIOBCKA. ButamMuHEBl H OMOTOTHIECKH AKTHBHBIE
I[063_BKI/I, UX 3HAYCHHUC B JXU3HU OpraHHU3Ma 4€JIOBCKA. T'umo- m aBUTaMHHO3EI UX IIOCICaCTBUA.
HpC)ICTaBHCHHe YCTHBIX COO6HI€HPII>1 C Hp€3eHTaHHeﬁ, MOATrOTOBJICHHBIX IO MEPCYHIO HCTOYHHUKOB,
PCKOMCHAOBAHHBIX TIPCIIOAAaBATCIIEM

JlabopatopHsle 3aHATUA CP 2

1. JJabopatopuas pabora “Omnpenencaue Butamuta C B IPOAYKTaX MUTAHUS

IoaroroBka BApHAHTOB OIBITA, HAONIOACHUE 32 KAUECTBEHHBIME PEAKIUAMU, 3alI0THEHUE padoueit
TaOIHLBI, MHTEPIPETAUs HaOII0IaeMbIX SBICHUH, ()OPMYTHPOBAHUE BEIBOIOB

2. JlaboparopHas pabdora « uapodunsHo-rHIpO(HOOHBIE CBOMCTBA JIUITHUOBY

IoaroroBka BapHaHTOB OIBITA, HAOMIOIEHIE N3MEHEHHS PACTBOPHMOCTH JINITUIOB, 3aTIOJTHEHUE paboueit
TaOIHLBI, MHTEPIPETALMs HAOII0AAEMBIX SBICHUI, ()OPMYIHPOBAHUE BEIBOIOB

Tema 1.4.

Jlex 1
CrpykrypHO-(QYHKIIHOHATIbHAS OPraHU3aIUs KIETOK

Teoperudieckoe oOy4eHwue:

Knerounas teopus (T. [lIBann, M. lnetinen, P. Bupxos). OcHOBHBIE TIOJI0XKEHNS COBPEMEHHON
KIJIETOYHOM Teopuu. THIIBI KIETOK: 3yKapHOTHUYECKas U IpokapruoTudeckas. CpaBHUTEIbHAs
XapaKTEePUCTHKA KIETOK 3YKapuOT (PacCTUTENbHOM, )KUBOTHOH, rpuOHOM). CTpOeHHE TPOKapHOTHYECKOM
kneTkd. OCOOEHHOCTU CTPOEHHS reTepoTpodHON U aBTOTPOGHON MPOKApHOTHYECKHX KiIeTOK. CTpoeHHe
MIa3sMaTHIecKoi MeMOpaHsl. TpaHCHOPT BEIIECTB Yepes TUIa3MaTHIECKyI0 MEMOpaHy: TaCCUBHBIN U
AKTHBHBIN. DHAOLHUTO3: MHHOLUUTO3, paronuTo3. Dk300uTo3. O00JI0UKa TN KIETOUHAs CTCHKA.
CrpykTypa 1 GyHKIHH KJICTOYHON CTCHKH PacTeHUH, TpHOOB

‘ Jlex 1

Huromnasma. [urozomns. [lutockener. OnqHoMeMOpaHHbIE OPraHOM/IBI KJISTKH: SH/0MJIa3MaTHIeCKast CETh
(BIIC), armapar 'onbmku, TH30COMBI, IEPOKCHCOMBI, BAKYOITH PACTHTEIBHBIX KIIeTOK. CTpocHNE I
(GYHKITHH OTHOMEMOpPaHHBIX OpraHouI0B Kietku. Kitetounslit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOWUIBI KIIETKH: MUTOXOHIPUH, TUTACTUIBL: XJIOPOILIACTEI, XPOMOILIACTHI,
JICHKOIUIACTBI, X CTPOCHHE U (PYHKIMH. SIAepHBIi anmapar KIETKH, CTPOCHHE U (DYHKIIHH.
HememOpaHHbIe OpraHOH/IbI KJICTKH: PUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN IIeHTP. OpraHou bl
JIBHKCHHUSI: PECHUYKH U KTyTUKr. CTpoeHue U QYHKIIMH HEMEMOPaHHBIX OPraHOU0B KIETKH




JlabGoparopHble 3aHATHA ‘ CP 2

1. JTabopatopuas pabora «CTpoeHue KIeTku (PaCTeHUs, )KUBOTHBIC, IPHUOBI) U KJICTOYHBIC BKIIOUCHUS
(kpaxmail, KapOTHHOW/IBI, XJIOPOTIJIACTHI, XPOMOILITACTHI)»

[IproOpereHre onbITa MPHMEHEHHS TEXHUKH MAKPOCKOTTUPOBAHHS IIPH BBITIOIHEHIH J1a00PaTOPHBIX
pador. [TonroroBka MEKpOIIpEapaToB, HAOMIOACHUE € IIOMOIIBI0 MUKPOCKOIIA, BEISIBIICHUE Pa3IIMIHA
MEXTy U3y9aeMbIMH 00bEKTaMH, HHTEpIIpETalus HaOMroqaeMbIX sBIEHNH, (OPMYIHPOBAHUE BHIBOJIOB
2. JIabopartopnas pabota «[Iponumaemocts MeMOpaHsI (MI1a3MOJIH3, ICTIA3MOIIH3 )»

[MpuoOperenre OnbiTa MPUMEHEHHS TEXHUKH MUKPOCKONUPOBAHUS IPH BBITIONHEHHH JTa00paTOPHBIX
pador. [TonroroBka MHKpOIpENapaToB, HAOIIOACHUE C IIOMOILBI0 MUKPOCKOIIA, BEISIBICHUE PA3IHIHH
MEXTy U3y4aeMbIMH 00bEKTaMH, HHTEPIIPETAIus HaOM0qaeMbIX SBIECHUHN, (POPMYITMPOBAHHE BHIBOJIOB

Tema 1.5. CTpykTypHO-QYHKIHOHATBHBIE (PAKTOPHI
HACJIEACTBCHHOCTH Jlex 1

Teopernueckoe 00yUcHHE:

Crpoenne XpoMocoM. XpOMOCOMHEIH HabOp KIIETOK, FOMOJIOTHYHBIE H HETOMOJIOT HYHEIE
XPOMOCOMBI, TAIUIOMIHBIN 1 AUIIonAHbI Habop. Hyknenrnorsie kuciotsl. JITHK u PHK. Ctpoenue
HYKJIeHnHOBBIX kKucnot. Hyxneorunst. Kommementaphasie azotucteie ocHoBaHusA. [Ipasuio Yapradgda.
Crpykrypa JIHK — nBoiinas cniupans. Mecronaxoxaenne u ouonorudeckue ¢pynkiuu JHK. JTHK-
skcrieptrsa. Buasl PHK. @yaknun PHK B knerke

IIpakTHueckue 3aHATH ‘ IIp ‘ 1

Perrenwne 3amag Ha OIpeaACIICHUE MTOCICA0BATCIbHOCTH HYKIICOTHIOB

Tema 1.6.

JIex 1
TIpomeccrr MaTpUIHOTO CHHTE3A

Teoperndeckoe oOyueHue:

Marpuunsiit cuare3 JIHK — permkanust. [Tpuanumns! perumkannm JITHK. Mexaansm
perumkanym JIHK. Penmapanmsa IHK (nopennekarnBHast, mocTperiekaTiBHas ). Peaknm MaTpaaHOTO
cuaTe3a. [IpuHIMT KOMIIIeMeHTapHOCTH B peakuusx MaTpuanoro cuatesa. JJHK u rensr. [enernaeckuit
KOJI, ero cBoicTra. Tpanckpummwst — maTpuuaserid cuaTe3 PHK. Tpancmanus u e€ sransl. Yenosus
onocunresa Oenka. Ctpoenue T-PHK u kopupoBanue amuHokuCI0T. Pontb pubocom B GnocuHTese Oenka

IIpakTuyeckue 3aHATHA ‘ IIp 1

Pernrenue 3a/1a4 Ha Onpe/Ie/ICHUE MOCIEC0BATSIbHOCTA aMUHOKHICIIOT B MOJIEKYJie Oelika.
Peuienue 3ama4 Ha onpeeeHne MOCIeI0BATEIbHOCTH aMUHOKHUCIIOT B MOJIeKYJIe OelKka B Citydae
HW3MEHEHHUs nocieaoBareabHoCcTH Hykineotnaos JJHK

Tema 1.7.

Jlex 1
Hexsnerounsie ¢popMbl )KU3HH

Teoperndeckoe oOyueHwme:

Bupyce! — HekieTouHbIe (HOPMBI )KU3HU H 00JIUTaTHEIC Tapa3uThl. CTPOSHHE POCTHIX U CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OakTeprodaros. XKXuznennsri nukn JJHK-cogepxammx Bupycos, PHK-
coZieprKalluX BUpycoB, bakrepuodaros. BUY, remarut uenosexa.

Bakrepun. Obmras xapakrepuctuka. [lonsitre mramM. Bupycsl i 6akTeprun: CXOICTBa B Pa3IHyns

IIpakTHyeckne 3aHATHA ‘ IIp 1

Bupycusie u GakTepuansabie 3a0onesanus. OOMHe TPUHITATIB HCITOTB30BAHIS JIEKAPCTBEHHBIX
BemtectB. OCOOCHHOCTH MPUMEHEHUS aHTHOUOTHUKOB.

[IpencraBnenue yCTHBIX COOOIICHHUI C TPE3CHTALMEH, TOATOTOBICHHBIX 0 NEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAHHBIX TPETIOIABATEIIEM

Tema 1.8.

IIp 1
OOMeH BelleCTB U NIPEBPAICHUE YHEPIHH B KIETKE

Teopernueckoe oOyueHme:

AccuMIIIAIUS B AUCCUMUJISIIAS — IBE CTOPOHBI MeTabonn3Ma. THIIBI 0OMEHa BEIIECTB: aBTOTPOQHBIN H
reTepoTpoHbIi, a3poOHBIH B aHAYPOOHEIH. DHEpreTHIeckoe odecnedeHne KIeTKH: peBpamenne ATD
B 0OMEHHBIX mpoiieccax. DepMeHTATUBHBIIN XapaKTep peakilHil KIETOYHOTO MeTaboIu3Ma




Jlex

—

IlepBuuHBIi CHHTE3 OpraHUYECKUX BEeHIecTB B KieTke. [Imactuueckuit oomen. @oTocuHTES.
XemocuHTe3. AHa’pOOHBIIN dHEpreTHUecKuit 0OMeH. AHapoOHBIC Opranu3MeL. bpoxeHue,
aBTOTPO(HBIN U TeTepOTPOQHBIH THI MATaHHs. AHa3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEeXHOJIOTHH. DTallbl YHEPreTHIeCcKOro ooMeHa. Imikonn3. bruonoruueckoe okucICHUE, WK
KJIETOYHOE JbIXaHHE

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

Teopetudeckoe oOyUcHHE:

Knerounsrit nnki, ero neproast u perynsuus. [lepuonst uaTepdhasbl HX 0COOCHHOCTH.
JuddepeHnmanys KISTKH U apecT KICTOYHOTO Iukna. [lenenue KieTkd — MuTo3. CTagnu MUTO3a U
npoucxosmue nporeccel. Kaprnokunes u nutoknnes. buomornyeckoe 3HaueHne Mutosa. Meiios —
penyknuoHHOe nenenne kinetkn. Ctaguu meito3a. Meiio3 — ocHOBa mooBoro pasMaoxernus. [loBenermne
xpoMocoM B Mero3e. Kpoccurrosep. Bruonorudeckuii cmpicnt Merio3a. D dekTs Merio3a. Meiios B
YKU3HEHHOM ITHKJIC OPTaHU3MOB

KonTponpHas pabora ‘ CP ‘ 2
MornexkynsipHbIil ypOBEHb OPTaHU3ALU YKHBOTO

IIpakTHueckue 3aHATHA ‘ IIp ‘ 1
Pemenne 3amaq Ha onpeeneHHe BEPOATHOCTH BO3HUKHOBEHH HACIIEACTBEHHBIX TIPU3HAKOB,
CLIETICHHBIX C IIOJIOM, COCTABIICHNE TEHOTHITHYECKUX CXEM CKPEIHBAHHUS

Pazgen 2. Crpoenue u pyHKIMH OpraHu3Ma 42

Tema 2.1. N 4
Crpoenne opranusma P

OpHokieTouHble opraHusMbl. KonoHuansHble opranu3Mbl. MHOTOKIETOUHBIE OPraHU3Mbl. B3auMoCBs3b
gacTelt MHOTOKJIETOYHOTO oprann3Ma. OyHkusa. Opransl ¥ CHCTEMBI OPraHOB. ANNaparbl OpraHoB.
T'omeocras opranmsma u ero noJep>kaHue B IIPOLECCE )KU3HEICATENNEHOCTH.

@OyHKIHOHAIBHAA CUCTEMA OpTaHOB. TkaHu pacTeHuH. TkaHU )KMBOTHBIX U YenoBeka. OpraHsl
pacternii. Opraabsl ¥ CHCTEMBI OPTraHOB KUBOTHBIX M YEJIOBEKA. 3HAYCHUE OTIOPHI, IBMKECHNUS, TUTAHUS,
IIBIXaHHsI, TPAHCIIOPTA BEMIECTB, BBIIEICHNU, 3alUTHL. 3HAYCHHE MTPOABICHAS Pa3IpaKUMOCTH 1
perynanuu.

*B Tom 4rciie Ha BEIOOp 00pa3oBaTeibHOW OpraHU3alnu:

g npodeccuii/crienanbHOCTeH, CBA3aHHBIX ¢ 00BEKTOM U3ydeHus “PacTeHus’” TeopeTHUCCKHH
Marepuai Tembl “CTpoeHre Opranu3Ma’” H3ydaeTcsl yIIyOlieHHO Ha IpUMepe OpraHnu3Ma pacTeHui.
TkaHH, OpraHbl U CUCTEMBI OPTaHOB YEJIOBEKA M )KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

s mpodeccuii/crienanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM U3y4deHUs “JKUBOTHBIE” TEOPETHYCCKHH
Marepuai TeMbl “CTpoeHre opranu3Ma’’ H3ydaercsi yIIyOJIeHHO Ha IPHUMEPE OPraHU3MOB KHUBOTHBIX.
TxaHW, OpraHbl U CUCTEMBI OPraHOB PACTCHUH H YEIOBEKa PACCMAaTPUBAIOTCS 0030PHO

st mpodeccuii/cnenuaibHOCTe !, CBI3aHHBIX ¢ 00beKTOM U3ydeHus “UenoBek” TeOpeTHIeCKHit
Marepuai TeMbl “CTpoeHHE Opranu3Ma’ H3yJaeTcs yIIyOJicHHO Ha IpUMepe OpraHu3Ma YeioBeKa.
TkaHHU, OpraHbl U CUCTEMBI OPraHOB PACTCHUH H )KMBOTHBIX PAacCMaTPHBAIOTCS 0030pHO

IIpakTHdeckoe 3aHsATHE IIp ‘ 2

Teopus knoHambHO-ceNeKTHBHOTO MMMyHuUTeTa I1. Dprinxa, .M. MeanukoBa. H(peknrnonHbIE
3aboneBaHusA ¥ SNTUAEMHUs. BaxxaeHnie snuaeMuy B UICTOPHUHU YeToBedecTBa. BakmuHanms kaxk
npoduakTika HHPEKITHOHHBIX 3a00JIeBaHUI.

IIpencraBnenue yCTHBIX COOOMIEHHH € IPE3eHTalUEH, TOATOTOBICHHBIX 110 IEPETHIO HCTOYHHKOB,
PEKOMEHI0BaHHBIX MPENnoJaBaTe/ieM




Tema 2.2.

IIp 2
DopMBI pa3sMHOKEHUS OPTaHH3MOB

IpodeccronanbHO-OPHEHTHPOBAHHOE CONEPKAHUE TEOPETUUECKOTO 00yYCHHUS

DopMBI pa3sMHOXKEHHA OpraHu3MoB. becronoe u monosoe pasmuoxerne. Buapr 6ecnionoro
Pa3sMHOXKEHHS: IPOCTOE JEICHUE HAaJBOE, IOUYKOBAHHUE, PAa3MHOKEHUE CIIOPAMU, BET€TaTUBHOE
pa3MHOXeHHe, GpparMeHTanws1, KIIoHHpoBaHue. [1o10Boe pasMHOXKEHHE.

*B ToM 4mciie Ha BBIOOp 00pa3oBaTeIbHON OpraHU3aI[Hu:

s mpodeccuii/crienuanbHOCTeH, CBI3aHHBIX ¢ 00BEKTOM M3y4eHus “PacTeHus’” TeopeTHYECKHA
MaTepHan TeMsl “DopMbI pPa3sMHOKEHHS OPraHU3MOB” N3ydaeTcs ynTyOIeHHO Ha TIPUMEpe OpraHu3Ma
pacrennii. PasMHOXXeHIE YemoBeKa U )KUBOTHBIX PacCMaTpPHUBAIOTCA 0030pHO

s mpodeccuii/crienianbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHus “XKHBOTHBIE” TeOpeTHIECKUN
Matepuan TeMsl “DopMbI Pa3MHOKEHUST OPTaHU3MOB” U3y9aeTcs yNIyOIeHHO Ha IPUMEpe OpPTraHN3MOB
JKUBOTHBIX. PasMHOXKEHHE pacTeHU 1 YeI0BEKa PACCMATPUBAIOTCST 0030pHO

Jns mpodeccuii/crienuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHUs “UenoBek” TeopeTHIECKHH
MaTepua TeMbl “DopMbI PASMHOKEHHUS OPraHU3MOB” U3y4aeTcs yrIyOIeHHO Ha IIPUMEpe OpraHu3Ma
genmoBeka. PasMHOXKeHNE pacTeHHUH U )KHBOTHBIX PACCMaTpUBAIOTCS 0030pHO

Tema 2.3.

IIp 2
OHTOreHe3 )XUBOTHBIX H YelIOBEKa

Teopernueckoe 00yUcHHE:

I'ameTorenes y xuBoTHBIX. Criepmarorenes u oorenes. CTpoeHHe NMONOBHIX KIeToK. OIIof0TBOpEHNE U
SMOpHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha mpuMepe JaHIETHUKA).
Cramuu smOpuoreHesa

‘ IIp ‘ 2

Pocrt u pasButue xuBOTHBIX. [TocTamOproHansHbii nepuoa. [Ipsimoe u HenpsiMoe pazButue. Pasputune ¢
MeTaMop(o30M y OECITO3BOHOYHBIX U TO3BOHOYHEIX KUBOTHBIX. CTa MK TOCTIMOPHOHAIIEHOTO
pa3sBUTHUA y )KUBOTHBIX U uenoBeka. [lepuoapl oHTOreHe3a yenoBeka. buonoruueckoe cTapeHUe U CMEPTh.
I'eponTonorus

Tema 2.4. OHTOTrEHE3 pacTeHU | IIp ‘ 2

Teopernueckoe oOyucHHE:
Famerodut u ciopodut. PasmMHoxeHHe U pa3BUTHE BOJOpOCIieil. Pa3MHOXXEHUE H pa3BUTHE CIIOPOBBIX
pacteHuii. PasmMHoMXeHue U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ileproasl OoHTOreHes3a pacTeHui

Tema 2.5. OcHOBHBIEC TOHATHUS TCHETUKH ‘ IIp ‘ 2

Teopetuueckoe 00yUcHHE:

I'eHeTnka Kak Hayka O HaCJIESICTBEHHOCTH M N3MEHYUBOCTH OpraHu3MoB. OCHOBHBIE TCHETUYIECKHE
NOHATHS ¥ cCUMBOJEL. [eH. I'enotun. denotun. AtenpHble TeHBI. ATTBTepHATHBHBIE TPH3HAKH.
JloMUHAHTHBIN U perecCHBHEINA Npu3Haku. [oMo3urora u reteposurora. Yucras nuaus. [uOpuab!.
OCHOBHBIC METO/IBI TCHETUKU: THOPUIOIOTHYCCKHH, ITUTOJIOTHYECKHE, MOJIEKYIIIPHO-TCHETHIECKHE

Tema 2.6. 3aKOHOMEPHOCTHU HACJIEAOBAHUSA IIp 2

Teopernueckoe oOyqeHme:

3akoHOMEepHOCTH 0Opa3oBanus ramert. 3akoHbl [. Mennens: MonorubpuaHoe ckpenyBanue. [IpaBuino
JIOMHHHPOBaHUsA. 3aKOH eIMHO00pa3ns NEPBOTO MOKONEHHUs. 3aKOH PaCIIECIUICHHS TPU3HAKOB.
[uTonornveckue OCHOBEI MOHOTHOPHIHOTO CKpelBaHus. [ MIIoTe3a YMCTOTHI raMeT. AHAIU3HPYIOILEe
ckpemuBanue. JJurnopuaHoe cKpenBanye. 3aK0H He3aBUCUMOTO HACIIEIOBAHUSA TIPU3HAKOB.
HonurubpuaHoe HacIeOBaHHE U €r0 3aKOHOMEPHOCTH




IIp 2

IIpodeccronambHO-OpHEHTHPOBAHHOE COACPKAHNE TIPAKTUIECKOTO 3aHATHSA:

Pemenwne 3agaq Ha onpeieieHne BEpOATHOCTH BO3SHUKHOBEHHSI HACIECTBEHHBIX IIPU3HAKOB TP MOHO-,
I, TIOTUTAOPHTHOM M aHAJIM3UPYIOIIEM CKPEIINBAaHIH, COCTABICHHE TCHOTUITUIECKUX CXEM
CKpCIINBAHHS

*B Tom 4rciie Ha BEIOOP 00pa3oBaTelibHON OpraHU3alnu:

Jua npodeccuit/crienanbHOCTEH CBI3aHHBIX C 00bEKTOM H3yueHHs “‘PacTeHnsa” HeoOXoauM nondoop
TEHETHIECKUX 33129 Ha OMPEICIICHNE BEPOATHOCTH HACIIEACTBEHHBIX MPU3HAKOB MPH MOHO-, [TH-,
MOJUTHOPHTHOM M aHAJTU3UPYIONIEM CKPCIIMBAHUH Y PACTCHUI

s nmpodeccuii/crierianbHOCTEH CBsA3aHHBIX ¢ 00beKTOM u3ydeHus “YKuBoTHbIe” HEOOX0qMM mTO00p
TEeHETHIECKUX 3a71ad Ha ONPENENICHNE BEPOATHOCTH HACIEACTBEHHBIX MIPU3HAKOB IIPXU MOHO-, IH-,
MOJUTHOPHIHOM H aHATU3UPYIOIIEM CKPCIINBAHUH Y KHBOTHBIX

s mpodeccuii/crienuanbHOCTEH CBA3aHHBIX ¢ 00beKTOM HM3ydeHHs “UenoBek” He0OX0auM 1Moxoop
TeHETHYECKHX 33/1a9 Ha ONPEelIEHNE BEPOATHOCTH HACIIEACTBEHHBIX MPU3HAKOB MTPH MOHO-, -,
TTONMUTHOPHUIHOM M aHAIN3UPYIOIIEM CKPEIUBAHIH Y YEIOBEKa

Tema 2.7. BzaumoielicTBUE TEHOB OcHOBHOE coepkaHne IIp 2

Teoperuuieckoe oOy4enwue:

['enorun kak LenoctHas cucreMa. MHOXeCTBEHHOE AieiicTBHE reHoB. [InelioTponusi.
MHuokecTBeHHBII aruienusM. B3auMopeiicTBre anenbHbIX reHoB. Konomuauposanue. Bzaumopeiicteue
HeaJeNnbHBIX TeHOB. KommuiemenTapaocTh. Onuctas. [lomumepus

IIp 2

IMpodeccruonaabHO-OpUEHTHPOBAHHOE CONCPIKaHIE IPAKTHIECKOTO 3aHATHS:

Pemenne 3a/1a4 Ha oIpeieTICHUE BEPOSTHOCTH BOSHUKHOBEHHUS HACICACTBCHHBIX IPU3HAKOB MIPH
Pa3NUYHBIX TUIIAX B3aUMOJACHCTBHA T€HOB, COCTABICHUE FEHOTUITHYECKUX CXEM CKpPEIIUBAHUS

*B Tom uncie Ha BEIOOP 00pa3oBaTelibHOW OpraHU3aluu:

* [lnst mpogpeccuii/crnenuanbHOCTe! CBI3aHHBIX ¢ 00beKTOM u3ydeHus “Pactenus’” HeoOxonum moabop
TCHETHUYECKHX 3a/1a4 Ha ONPEETICHUEe BEPOSITHOCTH BOSHUKHOBEHHS HACIICACTBCHHBIX TPH3HAKOB IIPH
Pa3IMYHBIX TUIAaX B3aHMOACHCTBHS T'€HOB Y PaCTEHMIL

* [l ipodeccuit/criennanbHOCTEN CBA3aHHBIX ¢ 00beKTOM u3yueHus “YKuBoTHBIE” HEOOXOAUM TOA00D
TeHETHYECKHX 3a]a4 Ha OIpe/IeIeHIE BEPOATHOCTH BOZHUKHOBEHHSI HACICICTBEHHBIX TTPU3HAKOB TIPU
pas3IUYHBIX TUIIAX B3aUMOACHCTBHS I'€HOB Y KHBOTHBIX

* Jlnst mpopeccuii/cnennanbHOCTeH CBA3aHHBIX ¢ 00beKTOM H3ydeHus “Uenosek” HeoOXoauM moadop
TCHETHYECKUX 3a/1a4 Ha ONPEelICHHE BEPOSTHOCTH BOSHUKHOBCHHUS HACIICICTBCHHBIX IIPU3HAKOB IIPU
Pas3IMYHbIX TUIIAX B3aUMOJCHCTBHA TEHOB Y YeIOBEeKa

Tema 2.8. CrieruieHHOE HaclIeOBaHUE TIPU3HAKOB IIp 2

Teopernueckoe oOyuenue:

3axons! T. Moprana. CrienieHHOe HacleJOBaHNE TeHOB, HAPYIIEHHUE CIETUICHUS. XPOMOCOMHAsI TEOPHS
HAaCJEACTBEHHOCTH. ['eHeTHYecKkoe KapTHpoBaHUe XpoMocoM. Mcronb3oBaHHE KPOCCHHIOBEPA AT
COCTAaBJICHMSI FTEHETHIECKHX KapT XPOMOCOM

IIp 2

[podeccnonanbHO-OpUEHTHPOBAHHOE COEPIKaHHE IPAKTHIECKOTO 3aHATHS:

Penrenne 3anau Ha onpe/esicHHE BEPOATHOCTH BOSHUKHOBEHHS HACIICCTBCHHBIX TIPU3HAKOB IPH
CLICTIJICHHOM HACJIEOBAaHHUHU, COCTABICHUE TEHOTHITMYECKUX CXEM CKpEIIUBAHUS

*B ToM 4ncie Ha BEIOOP 00pa3oBaTesIbHON OpraHu3alyu:

Jis mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00bEKTOM H3ydeHHs “‘PacTeHns” HeoOXoanM mnondoop
TEHETHYCCKHX 3a/1a4 Ha OIPE/Ie/ICHUE BEPOSTHOCTH BOSHUKHOBEHHS HAC/ICICTBCHHBIX IPU3HAKOB IIPU
CLCTITICHHOM HACJIEJOBaHUH y PACTCHUI

g npodeccuit/crienanbHOCTEH CBA3aHHBIX ¢ 00beKTOM u3ydeHus “YKuBoTHbe” HE0OX0aUM ogdop
TeHEeTHYECKHX 3aa4 Ha OIpe/IeeHIe BEPOATHOCTH BOZHUKHOBEHHSI HACIEICTBEHHBIX MTPU3HAKOB NIPU
CLICTUICHHOM HACJIECAOBAaHUH Y )KUBOTHBIX

s nmpodeccuii/crierianbHOCTeH, CBA3aHHBIX ¢ 00BEKTOM H3y4eHUs “UenoBek” HeoOX0auM Ioa0op
TCHETHUYESCKHX 3a/1a4 Ha ONPEIETICHUE BEPOSITHOCTH BOSHUKHOBEHHS HACIICACTBCHHBIX TPH3HAKOB IIPH
CLICTUICHHOM HACIICIOBAHUY Y YEIIOBEKa




Tema 2.9. I'eneTnxa moma OcHOBHOE conep)kaHue IIp 2

Teopernaeckoe oOydeHwHE:

XPpOMOCOMHBIA MEXaHU3M OIPENEIICHNUS 01a. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
T'oMmorameTHBI1 ¥ reTeporaMeTHbIA 11071, ['eHeTHYeckas CTpykTypa HoaoBeIx XxpomocoM. Hacnenosanue
MIPU3HAKOB, CHETJICHHBIX C TIOJIOM

Tema 2.10. 'eneTuka denoBeka
IIp 2

Teopetudeckoe oOyUcHHE:

Kapuornn genoBeka. MeTomb! n3ydeHUs TCHETHKH YE€JI0BEKA: TCHEATOTHICCKHM,
OJTM3HEIOBBIN, INTOTCHETUYECKU I, OMOXMMHYECKUH, TTOMYISIIIMOHHO-CTATHCTHICCKHH.
HacnienctBenHbie 3a00sieBanHus yenoBeka. [eHHbIC U XpOMOCOMHBIEC 00JIe3HH YelioBeKa. bosestnu ¢
HAaCJIEICTBEHHON MPEIPaCIIONOKEHHOCTRIO. 3HAYCHIE MEIUIINHCKON TeHETHKH B TIPECAOTBPAIICHUH H
JICYCHHH TEHETHIECKUX 3a00IEBaHMIT YeTOBEKA

IIpakTHUecKue 3aHATHS ‘ IIp ‘ 2

Pemenne 3ama4 Ha onpeeeHne BEpOATHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX IIPU3HAKOB, UCIIOJb3Ys
METObl TEHETUKH Y€JIOBEKa, COCTABICHHE TEHOTUITMYECKUX CXeM cKpemuBanusi. [Ipencrasnenue
YCTHBIX COOOIICHHIA C TIPE3eHTAIMel O HACICICTBCHHBIX 3a00JICBAHUSAX YEIOBEKa

Tema 2.11. 3akoHOMEPHOCTH U3MEHYUBOCTH ‘ IIp ‘ 2

Teopetuueckoe oOydeHHE:

BsanmozelicTBrie TeHOTHIIA U Cpeabl TpH popMUpoBaHuH (eHoTHIA. FI3MEHYHBOCTD
npu3HakoB. KauecTBeHHBIE N KOJIMYECTBEHHBIE IPU3HAKA. BBl HN3MEHUYNBOCTH: HACIECACTBEHHAS 1
HEHACJIeICTBEHHAs.
3aKOH FOMOJIOTHYECKUX PAAOB B HacieacTBeHHON nsMenunBocTr (H.M. BaBuios).
Mopun¢ukanonHast, uix (peHOTHIIHYECKast N3MEHYHBOCTh. Pollb cpenpl B MOTU(HKAIIHOHHON
n3MeHIrBOCTH. Hopma peakiinyu npusHaka. BapuannoHHBIN pAa v BapHallnOHHAs KPUBas.
XapakrepucTaka MOAH(YUKAITMOHHOW H3MEHYHBOCTH
HacnenctBeHHast, MM rFeHOTUITMYECKAst U3BMEHYMBOCTh. KoMOMHATBHAS N3MEHIHBOCTb.
MyTanuoHHas U3BMEHYUBOCTh. Buibl MyTaluii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE. [[pUuuHbL
BO3HUKHOBEHHS MyTalllH

IIpakTHUecKHe 3aHATH ‘ ITp ‘ 2

Pemenne 3aa4 Ha ONPCACIICHUC THIIa MYyTalluH ITPHU Inepeaavde HaCJICACTBCHHBIX ITPHU3HAKOB,
COCTAaBJICHUC ICHOTHUITMYCCKUX CXCM CKPCIIUBaHM

Tema 2.12. Cenexuus opraHu3MoB ‘ IIp ‘ 2

Teopernueckoe oOyuyeHme:

Cenekuus Kak HayKa. MeTOIbI CENeKIIMOHHON paboTel. ['eTepo3uc u ero mpu4rHEL
HckyceTBeHHBIH 0TOOP: MAacCOBBIN M MHANBUAYAIbHBIN. DTarbl KOMOMHAITHOHHOH cenekiuu. Copr,
Iopoza, MTaMM
AnropuTMBI peneHue 3a1a4d Ha ONPEIEIeHHE BO3MOKHOTO BOSHUKHOBEHUS HACTIEICTBEHHBIX TPU3HAKOB
10 CEJEKIIH, COCTABIICHNE TEHOTUITNIECKIX CXEM CKpEIINBaHUs

KonTporneHas padora CP 2

Crpoenue u (QpyHKIIUU OpraHu3Ma

Paznen 3. Teopus 3BoII0UH 8

Tema 3.1. MicTopust 2BONIONIMOHHOTO YYSHUS Tip 1

Teopetuueckoe oOyuecHHE:

IlepBsie sBomonnoHHbIe KOHIENIHH. | pagyanucTudaeckas sBomonnonHas konnenuus JK.b.
Jlamapka. [IBmxyiue cuitel 3Bomonuu. Kpeannonusm u tpanchopmusm. Cucremaruka K. Jluanes u eé
3Ha4YEHUE T (POPMUPOBAHUSA UAEH IBOTIOIHH
[Ipenmocelaky BOSHUKHOBEHUSI AapBHHU3Ma. DBOJIONHS BUAOB B pHpose. boprda 3a cymecTBoBanue.
EcrecTBenHBIN 0TOOp. JIMBepreHNs MPU3HAKOB U BHI000pa3oBaHie. OCHOBHBIC TTOJIOKCHHS
cuHTeTHYecKoi Teopuu 3BoroLa (CTD). Poib 3BONMOLMOHHOM TeOpUH B (OPMUPOBAHHUN HAYIHOMN
KapTUHBI MHPa




Tema 3.2. MuKpO3BONIOIHS Ip 1

Teopetuueckoe 00yUcHHE:

MHUKpPOIBOIIONHS U MAKPOIBOJIIOLIUS KaK JTAITBl BOJIIOIMOHHOTO mporecca. [ eHeTHueckue
OCHOBBI 3BOJTIOLMH. MyTaluu 1 KOMOMHALIMN KaK JIEMEHTAPHBIH HBONIOLMOHHBII MaTepUall.
[Momymnsiuns Kak 3NeMeHTapHas SAMHHLA SBOIIOIHH.
JBwxymue cusl (paxropsl) 9BoONHNA. MyTallHOHHBIHN IPOLIECC U KOMOMHATHBHAS H3MEHYHBOCTb.
Murpanwst. Uzonsmust nomyssinuii: reorpaduyueckas (TIpocTpaHCTBeHHAs ), Ononornyeckas
(penpomyKTHBHAN).
EctecTBeHHBIN 0TOOP — HANPaBIAONIHH (akTop 3BOIOIUH. boprba 3a CyliecTBOBaHHE KaK MEXaHU3M
JIEHCTBUS €CTECTBEHHOTO 0TOOpa B momyALusx. Bug u ero kpurepuu (npusHakn). Bunoobpasopanue
KaK pe3yJIbTaT MHKPOIBOIIOLHH

Tema 3.3. Makpo3Bomonus ‘ ITp ‘ 1

Teopernueckoe oOyueHHE:

Maxkpoasomorusi. Popmsl 1 0ocHOBHBIE HarpaBieHus Makpodsomonun (A.H. Ceseprion). Ilytn
JIOCTHIKEHHsI OHOIOTHYECKOTo TIporpecca: apomopdo3, uanoaganTaims, ooias gerenepanus. MeToabt
HM3Y4YCHUS MaKPOIBOIIONUHU. 3aK0H 3apoasinieBoro cxonctsa (3akon K. bapa). buorenerndeckwii 3akoH
(3. TI'exkens, @. Mromiep). OO1He 3aKOHOMEPHOCTH (TIpaBUIIa) SBOIIOIHH

Tema 3.4. Bo3HUKHOBEHHE M Pa3BUTHE )XU3HU HA 3eMIIe ‘ IIp ‘ 1

Teopernueckoe oOyqeHwHeE:

['mmioTe36! 1 TeOpUH BOSHUKHOBCHUS XU3HH Ha 3eMIIe: KPEallnoOHNU3M, CaMOTIPOU3BOIBHOE
(cmoHTaHHOE) 3apOXKACHHE, CTAMOHAPHOE COCTOSTHUE, TAHCIIEPMELs, 0nomno33. Hagano opranmaeckoit
sBotoIHH. [10sIBIICHUE MEPBBIX KICTOK. DBOJIOIMSA METa00IM3Ma. DBOJIOIUS IEPBHIX KIETOK.
[IpokaproTs! 1 3ykapuoTsl. [IponcxokaeHre MHOTOKIIETOYHBIX OPTaHN3MOB. BO3SHHKHOBEHNE OCHOBHBIX
LAPCTB DYKAPHOT.

OCHOBHEIC YEPTHI 3BOIIONUN PACTUTEABLHOTO MUpa. OCHOBHBIC YCPTHI SBOIFOIINH )KHBOTHOTO MHPA

IIpakTHUeckre 3aHATHA: ‘ IIp ‘ 1

HpC,Z[CTaBJIeHHC YCTHOTO COOGH.IGHI/IX 1 JICHTBI BpEMCHH 110 OCHOBHBIM 3TaliaM BOSHUKHOBCHUS U
Pa3BUTHS ) KUBOTHOTO U PACTUTCIILHOTO MHpa, IMOATOTOBJICHHBIX IO MEPEYHIO NCTOYHUKOB,
PECKOMCHJOBAHHBIX ITPEIIOAABATCIIEM

Tema 3.5. IIpoucxoxeHue 4eoBeKka — aHTPOIIOTCHES ‘ IIp ‘ 1

Teoperndeckoe oOyuenue:

AmnTporonorus — Hayka o uenoBeke. CrucreMarndecKoe MooKeHHe deoBeka. CXOICTBO YEIOBEKa C
KUBOTHBIMA. QT4 9€JI0BEKa OT )KHBOTHBIX. [IpAMOXOKICHHIE M KOMIUIEKC CBA3AHHBIX C HUM
MIPHU3HAKOB. Pa3sBHUTHE TOJIOBHOTO MO3Ta M BTOPOi CHTHAIBHOU crcTeMbl. COOTHOIICHHE OMOIOTHISCKIX
U COIIMANIbHBIX (PaKTOPOB B aHTPOTIOTCHE3E

OCHOBHBIE CTaIUHU aHTpOIOreHe3a. J[pHOMUTEKH — IPEAKH YEI0BeKa U YeIOBEKOOOPa3HBIX 00€3bsIH.
[IpoToanTpon — MpeAmECTBEHHNUK YeloBeKa. ApXaHTpOIl — ApeBHEHIHH denosek. [laneoanTpon —
IpeBHHUH denoBek. HeoaHTpom — 4eI0BeK COBPEMEHHOTO THITA. DBOIIOIHMS COBPEMEHHOTO YETIOBEKA.
Yenoseueckue pacsl. OCHOBHBIE OONBIINE PACKl: EBPOTIEOUIHAS (€Bpa3UiicKast), HErpo-aBCTpaIoOnJHAas
(3KBaTOpHANIBEHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKast). BpeMs 1 MecTo BOSHHKHOBEHHUS
YEJIOBEUECKUX pac. EXMHCTBO YenoBeuecKnx pac

IIpakTrHueckue 3aHATHS: ‘ CP ‘ 1

Bpewmst u myTH paccenenus 4enoBeka no miaHere. [IprucnocoOieHHOCTh YeI0BeKa K Pa3HbIM YCIOBUAM
cpenpl. Biimsaane reorpadudeckoit cpeasl Ha MOp(OIOTHIO M (PH3NOIIOTHIO YEI0BeKa

3amuTa JCHT BPEMEHH H MEHTAIIbHBIX KapT B (hopMare yCTHOTO COOOMIEHNUS, TOATOTOBICHHBIX 10
MEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAHHBIX IIPETIOIaBaTeIeM

KontpomnsHas pabora ‘ CP 1

TCOpCTI/I‘ICCKI/IC ACIICKThI 3BOJIIOLIMHA JKHU3HH Ha 3emite




Paznena 4. Dxoorus 38

Tema 4.1. Dxonorudeckue HakToOpel U CPeIbl KUIHH Jlex 1

Teoperndeckoe oOyUcHHE:

Cpenpl 00UTaHUS OPraHU3MOB: BOJHAS, HA3¢MHO-BO3/LyIIIHAsL, [IOYBCHHAs, BHYTPUOPTaHU3MEHHAs!.
OH3HKO-XHMUYECKHAE 0COOCHHOCTH CpeJl 0OUTaHMs OpraHu3MoB. [IprcocobIeHns Opranu3MoB K
’KH3HH B pasHBIX cpenax. [lonsaTue sxonmoruueckoro ¢akropa. Kimaccupukanus 3KomornaecKux
¢axtopos. [Ipasmino munumyma 0. Jlubuxa. 3akoH TonepantHoct B. llendopna

Tema 4.2. Tlomystsitesi, COOOIIECTBA, IKOCHCTEMBI ‘ IIp ‘ 2

Teopetuueckoe 00yUcCHHE:

DKkojorudecKas XapakTepUCTUKa BH/IA U OMYIIALIUN. DKOJIOTHYECKasA HHUIIA BUIA. DKOJIOTUIECKHE
xapakrepuctuku nomnyssinuu. CoobiiecTa u s5kocucTeMbl. bruoiienos u ero crpykrypa (B.H. Cykaues).
CBsi3u MEX/1y OpraHu3Mamu B OnorieHo3e. CTPyKTypHbIE KOMIIOHEHThI 9KOCHCTEMbI: TIPOIYIICHTHI,
KOHCYMEHTBI, peayLeHThl. KpyroBOpOT BEIECTB U MOTOK YHEPriH B 9KocucTeMe. Tpoduydeckie ypoBHH.
AHTPOIIOTEHHBIE SKOCUCTEMBI. ATposkocucTeMbl. OTIHYUS arpOIKOCHCTEM OT OHOTEOICHO30B.
Ypb6oskocuctemsr. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM

[IpakTiyeckue 3aHATHS: Ilp ‘ 4

Tpoduueckue nenu u cetn. OCHOBHBIC IIOKA3aTENN SKOCHCTEMBI. Bromacca 1 IpoayKius.
DKoNOTHYECKUE MUPaMUIBI YHCe, OMoMacchl U 3Hepruu. [IpaBmiio nupaMuasl SHEPTUH.
Penienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU 10 NEPEHOCY BEILIECTBA U SHEPTUU B
HKOCHCTEMAX C COCTABJICHUE TPOYUICSCKUX LeTel U MIpaMul OMOMAacChl U SHEPTHH

Tema 4.3. buocdepa - nrobanbHas SKOIOrHYecKas cucTeMa ‘ Jlex ‘ 2

Teopernueckoe oOyuenue:

Buocdepa — xxuBast o6onouka 3emun. Passutre npencrapinenuii o onocdepe B Tpynax B.M.
Bepnanckoro. O6nact 6nocdeps! u e€ coctas. JKuBoe BemecTBo 6nochepsl u ero GyHKIHH
3akoHOMEpPHOCTH CyiecTBoBaHus Ouochepsl. OcobeHHoCcTH OUoCchepsl Kak r100anbHONH YKOCHCTEMBI.
Juramudeckoe papHoBecue B Onochepe. Purmuanocts sienennii B 6uocdepe. KpyroBopors! Beniects u
OroreoxuMmudecKkue NUKIBL. [T100anbHbIe SKOIOTHYeCKHE IPOOJIEMbl COBPEMEHHOCTH M IIYyTH HX
peLIeHust

IIpakTuyeckue 3aHATHS ‘ IIp 4

Pemenune npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 HA OIPEIEIICHHUE IIOMAAN HACAXKACHUN JUIsL
CHIDKEHHSI KOHIICHTPALMU YITIEKUCIIOrO Ta3a B aTMOCc(epe CBOETO PETHOHA NMPOKUBAHUS

Tema 4.4.

Jlex 1
Binsinue antponorenHsix GaktopoB Ha Ouochepy

Teoperndeckoe 0OyUcHHE:

AHTpOTIOTeHHBIE BO3ICHCTBUA HAa Onocdepy. 3arpsAa3HeHNs Kak BHI aHTPOIIOTCHHOTO BO3ICHCTBHS
(xummyeckoe, pu3nUecKoe, ONOIOrHIECKOE, OTXO/BI TIPOU3BOACTBA M OTPEONICHHsT). AHTPOIIOTCHHEIE
Bo3IeiicTBUsA Ha atMocdepy. BosaelicTeus Ha ruapocdepy (3arpsi3HEHNA U UX UCTOYHHKH, HCTOIICHUS
Box). BoszelicTBus Ha nmuTocdepy (Ierpamaliis mouBkl, BO3ACHCTBHE HAa TOPHBIC [TOPOJIA, HEPA).
AHTpONIOTEHHBIC BO3/ICHCTBHA Ha OMOTHYECKUE cO00IIecTBa (Jieca M PACTHTEIIBHBIE COOOIIECTBa,
>KUBOTHBIN MHUD)




CamocrosrensHas padora CP 6

IIpodeccronambHO-OpHEHTHPOBAHHOE COACPKAHNE TIPAKTUIECKOTO 3aHATHSA:

Pemenne npakTHKO-OpHEHTHPOBAHHBIX PaCUETHBIX 3aJaHUN IO COXPaHEHHUIO IIPUPOIHBIX PECYPCOB
CBOETO PETHOHA MPOXKUBAHUSA

*B ToM umciie Ha BBIOOp 00pa3oBaTeIbHON OpraHU3aIlHu:

s mpodeccuii/crienanbHOCTeH CBA3aHHBIX ¢ 00bEKTOM U3ydeHus “‘PacteHus” npemiaraercs
MPaKTUKO-OPHEHTHPOBAHHOE PACYETHOE 3aJAHHE IO PACUETY CTPYKTYPBI 3a1aCOB IPEBECHHBI

s mpodeccuit/crienianbHOCTEH CBA3aHHBIX ¢ 00beKTOM H3yueHus “YKUBOTHBIC” MpeiaraeTcs
MPaKTUKO-OPUEHTHPOBAHHOE PacueTHOE 3aJaHUE 11O OLICHKE PHIOONPOIYKTUBHOCTH BOJZOCMOB
s mpodeccuii/crienianbHOCTEH CBA3aHHBIX C 00bEKTOM U3yueHus “UenoBek” mpeiaraeTcs
MIPaKTHKO-OPHEHTHPOBAHHOE PACUETHOE 3aJJaHHAE PacdeTa BOAONOTPEOICHNS HACEICHHOTO ITYHKTa
Jns mpodeccuit/crienuanbHOCTEH CBI3aHHBIX C JOOBIYEH MOTIE3HBIX NCKOTIAEMBIX MPEIIaracTcs
MPaKTUKO-OPHEHTHPOBAHHOE PACUETHOE 3aJaHAE TI0 PACIETY CPOKA HCIEPIIAeMOCTH ITPHPOITHBIX
pecypcos

g npodeccuii/crienuanbHOCTEH CBI3aHHBIX C CEIBCKUM X035 CTBOM MPeUTaraeTcst MPaKTHKO-
OpPHEHTHPOBAHHOE PACYETHOE 3a/IlaHUE 10 OI[EHKE OaaHca OPraHUIECKOTO BEIIECTBA MOYBHI

Tema 4.5. Bausinuie connaibHO-IKOIOTHYECKUX (PaKTOPOB HA

IIp 2
3710pOBBE YEIOBEKA

Teoperuueckoe 00yUcHHE:

310poBbe U ero cocrapipomue. akTopsl, HOIOKUTENBHO U OTPULIATENBHO BIUAIOIIME HA OPTaHU3M
genoBeka. BpemHbie MpUBBIYKHU: TOCASACTBUS U ipodriakTika. [IpobiemMa TeXHOT€HHBIX BO3CHCTBUM
Ha 30POBbE YeNIOBEKa (3JIEKTPOMAarHUTHBIC TOJIsl, OBITOBAst XUMHUSL, H30BITOYHBIC IIYMBI, pagdanis U
T.IL.). AanTaiis opranusMa 4esoBeka K (pakropam oKpy»Karomeil cpenbl. 3aluTHBIE MEXaHU3MbI
OpraHmu3Ma denoBeka. 3M0poBbe U paboTOCTIOCOOHOCTE.

‘ IIp ‘ 2

[puHIMIBEL popMUpOBaHHKS 310pOBbecOeperatomero nopeaeHus. Ousndeckas akTHBHOCTD U 310POBbE.
I'pymmst 3m0poBba. OcHOBEI 3akaBaHuA. brnoxuMHudaeckne acleKkTsl palMoHAIBHOTO MuTanu. [IpaBuna
0€3011acCHOT0 UCIOIB30BAHMA OBITOBBIX TPHOOPOB M TEXHUYECKUX YCTPOHUCTB

IIpakTuyeckue 3aHATUSA ‘ Ilp ‘ 4

OHpCHGHCHHC CyTOYHOI'O pallnoOHa NUTaHHUL

[IpaxkTyeckue 3aHATUA ‘ Ip ‘ 4

Co3znanne HHANBHIyaTbHOW MaMATKH 110 OPTaHNU3ANNN PAlMOHAIBHON (PH3NUIECKON aKTUBHOCTH

JlaGoparopras pabora Ha BEIOOD: ‘ CP ‘ 4

IMpodeccuonanbHO-0pUEHTHPOBaHHOE COAEpPIKaHUE Ta00PATOPHOTO 3aHATHS

L. JIabopatopHas pabora « YMCTBEHHas pabOTOCIIOCOOHOCTBY

OgnazieHrEe METOaMH ONPEACICHUS MoKa3arelieil yMCTBEHHOH paboTOCIIOCOOHOCTH, OOBsICHEHHUE
MOJYYCHHBIX PE3YJBTaTOB U ()OPMYIHPOBAHUE BEIBOAOB (IHCHMEHHO) C HCIIOIB30BAHHEM HAYYHBIX
MOHATUN, TEOPUI U 3aKOHOB

2. JlaGoparopnas padora «BiusHue abnoTndeckux (pakTopoB Ha YeroBeKa (HU3KHE U BBICOKHE
TEMIIEPaTyPhI)»

W3yyeHne MexaHH3MOB aJlallTallii OpraHu3Ma 4ej0BeKa K HU3KUM M BEICOKHM TeMIIEpaTypam 1
00BsICHEHNE TIOIYUCHHBIX PE3YITATOB H (POPMYIHPOBAHHUE BBIBOAOB (IIMCHMEHHO) C HCIIOIB30BaHUECM
Hay4YHBIX OHATUHN, TEOPHIl U 3aKOHOB

*B Tom 4ncie Ha BEIOOp 00pa3oBaTebHON OpraHU3aluu:

B kadecTBe TPUITEPOB CHIDKAIOIIUX PAOOTOCIIOCOOHOCTH UCIIOIB30BATh YCIIOBHSI OCYILIECTBICHHUS
npohecCHOHATBHO NeATETbHOCTH: IIIyM, TEMIIEpaTypa, (pusnueckas Harpy3ka u T.0.

KonTponbsHas pabora CP 2

Teop CTHYCCKHE aCIICKThI 9KOJIOTHH




Paznea 5. buojiorus B :Ku3HHA 14

Tema 5.1. BHOTEXHOIIOTHA B KH3HH KX I0TO IIp ‘ 2

Teopetndeckoe oOyUeHHE:

buorexHonorus kak Hayka 1 Npou3BoAcTBO. OCHOBHBIE HATIPABIIEHUSI COBPEMEHHOM
ouorexHonoruu. Meroael oOnorexnomorun. OObEKTHI OMOTEXHOMOTHU. DTHKA OMOTEXHOJIOTHIECKHX U
TeHETHIECKHX dKcrepuMeHToB. [IpaBuiia moucka u aHamn3a OHOIKOJIOTHIEeCKOM HH(DOPMAITUH 13
Pa3IMYHBIX UCTOYHUKOB (Hay4dHas ¥ y4eOHO-HaydHAas INTEPaTypa, CPEICTBA MACCOBOM MH(OpPMAIUH,
cets MHTEpHET U ApyTHE)

[IpakTiueckue 3aHATHA Ip ‘ 4

[podeccnonanbHO-0pUEHTHPOBAHHOE COECPIKaHHE IPAKTHIECKOTO 3aHATHS:

Keticer Ha anamm3 nHGOpPMaIMH 0 HAYIHBIX JOCTIHKCHHAX B 00JIACTH TEHETHYECKUX TEXHOIOTHH,
KJIETOTHOW WHKCHEPHUH, MUIIEBBHIX OMOTEXHOIOTHI. 3amuTa Keica: MPeACTaBICHUE PE3YTBTaTOB
penIeHns KeicoB (BRICTYIIIICHHE C TPE3EHTaInei)

Tema 5.1 oOs3arenbHa U H3YUECHUS CTYICHTaMU BeeX Mpodeccuii/crienuanbHOCTeH

Tema 5.2.3. buorexHOIOTHN M PaCTCHUS ‘ IIp 4

[IpakTiyeckue 3aHATHS:

Pa3BuTHE OMOTEXHOJIOTHIA C UCIIOJIE30BAaHUEM PACTCHH, IPUMEHEHHE IIPOJYKTOB OMOTEXHOJIOTHH B
JKH3HH YeJIOBEKa, TOUCK M aHaJIN3 HH()OPMAMK U3 pa3InYHbIX HCTOYHHUKOB (Hay4YHas U yueOHO-Hay4 Hast
JTUTEpaTypa, CpEeACTBA MaccoBoit nHpopManuu, cetb MHTEpHET U ApyTHE)

Ketice! Ha aHanu3 HHGOPMALUHU O Pa3sBUTHH OMOTEXHOJIOTHI C UCIIOJIIB30BAHHEM PacTeHHH (TI0 TPyIIam)

3amuTa Keiica: ‘ IIp ‘ 4
[pencrapienue pe3yapTaToB PEHICHUS KEHCOB (BBICTYIICHHE C MPE3CHTAUCH )

Pa3zpgen 6. Buoskonoruueckne uecjaeq0BaHUs 40

Tema 6.1. OcHOBHBIE METOBI OMODKOJIOTUYECKUX UCCIIEA0BAaHUMN IIp ‘ 4

Teopetuueckoe oOyucHHE:

Hayuneslit MmeTo1. MeTo/ b1 OMODKOJIIOTHYECKUX HCCIIC0BAHUI: TI0JIEBBIE, 1a00paTOPHEIE,
9KCIEpUMEHTAIbHBIE. MOHHUTOPHHT OKPYXXAFOIIEH CPeIbl: TOKAIbHEIN, PETHOHAIBHBIA 1 TII00aTbHBIN
Mertozp! noucka, aHanu3a 1 00paboTKH WHPOPMAITUH O TIPOEKTE B PA3IMIHBIX UCTOYHUKAX

JlaGopaTtopHbIe 3aHATUA CP 6

IMocranoBKa 1€, 33184, BBIIBHYKCHUE THIIOTE3bI, IPOBEICHHIE SKCIICPUMEHTA 110 OIPEACIICHUIO
ONTHMAJIBHBIX YCIOBHN IS pocTa U (PM3HOIIOTUIECKON aKTHBHOCTH JAPOAOKEBBIX KIETOK. BeIsiBneHne
3aKOHOMEPHOCTEH, (POPMyYIHPOBAaHNE BEIBOIOB M ITPOTHO30B.

JlabopatopHbie paboThI Ha BBIOOP 11O MUHH IPYTITIaM:

1. Brusitaue Temneparypsl Ha pocTa B (PU3HOIOTHYECKyI0 aKTHBHOCTD APONOKEBBIX KIETOK
2. BmistHue yrieBo10B Ha pocTa U (PU3HOIOTHYECKYIO aKTHBHOCTH IPOXKIKEBBIX KJIETOK
3. CoueTaHHOE BIMAHHAE TEMIIEPATYPHI ¥ YIVIEBOAOB Ha POCTA M (PU3HOIOTHUECKYIO aKTHBHOCTD

JAPOAKIKEBBIX KICTOK




Tema 6.2. brnoskonoru4eckuil SKCIEPUMEHT IIp 4

IIpakTuyeckoe 3aHATHE

0030p TeM yueOHO-HUCCIIE0BATEIBCKUX MTPOEKTOB. BBIOOD yueOHO-HCCIIeI0BATEIHCKOTO TIPOSKTA U3
peIokeHHBIX. PopMIpoOBaHEe KOMaHABI POEKTa. AITOPUTM BBITIOHEHAS TPOEKTA.

Kaxxmas rpyrina BeIOUpAET OIMH U3 BAPUAHTOB yUEeOHO-HCCICIOBATEIILCKUX POSKTOR:

1. OrmeHka KadecTBa aTMOC(HEPHOTO BO3/IyXa

2. OreHKa KayecTBa MOYB METOIOM (PHUTOTECTHPOBAHHUS

3. Or1ieHKa KagecTBa BOJ| MOBEPXHOCTHBIX BOZOEMOB MO OPraHOIENTHIECKIM U (PHU3HKO-
XUMHYECKHM CBOWCTBAM

4. Bmustaue ITAB Ha pocT 1 pa3BuTHE CEMSH BBICHIMX PACTCHUH

. BiusiHuE CONIEBOTO 3arpA3HEHUS HA POCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUI

IlepBblii 5Tan BHINOIHEHHS IPOEKTA:

O00cHOBaHUE aKTYyaJIbHOCTH BRIOPAHHOW TeMbl. BhIsiBIeHHE TPOOIEMBI HCCIEIOBAHMS,
¢bopmynrpoBaHue rumoTessl. Beibop MeTono nccnenoanus. Beibop Touek ordbopa npod Ha TeppPUTOPHH
uccnenopanus. [loctanoBka nened u 3aga4 ucciaenoanusi. Onpenenenue GOpPMBI PEICTABICHUS
pe3ynbraToB uccienoBanus. OnpeneseHne 3TarnoB U COCTaBICHUE TUTaHA UCCIICIOBAHUS

JlaGoparopHbIe 3aHATHSA ‘ CP ‘ 6

Bropoii aTamn BEIMOIHEHUS NPOEKTA: MOJrOTOBKA HEOOXOAMMOW MOCYAbI U MaTepHalia JUis
HKCIIEPUMEHTA, IPOBEICHIE DKCIIEPUMEHTA, IEPHONUIECKasi POBEpKa TeUEHHs dKCIIEpHMEHTa/ cOop
MaTepHuaia B BRBIOPaHHBIX TOYKax 0TOopa mpod

| CP | 6

Tpetuii 3Tan BBIMOIHEHUS TPOEKTA: MOIYYEHUE EPBUYHBIX DKCIIEPUMEHTAJIbHBIX JaHHBIX, IPOBEACHUE
CTaTHCTHIECKON 00pabOTKH MONyYEHHBIX TaHHBIX

| CP | 6

UYeTBepThlii 3Tall BHITOIHCHU IPOEKTA: BBIABICHUE 3aKOHOMEPHOCTEH, (GOPMyITUpPOBaHUE BHIBOAOB H
MIPOTHO30B, OIICHKA KaueCTBa HCCIEAYEMOro 00beKTa M0 pe3yabraraM OMO3KOIOTHIECKOTO aHaAIH3a

IIpakTHueckue 3aHATHA ‘ IIp ‘ 8

3amuTa npoekra. [IpeacraBienne pe3ynsTaToB BBITOTHEHHS yI€OHO-HCCAEIOBATEIECKUX MIPOEKTOB
(BBICTYIUIICHHE C TIPE3EHTAIUCH )

IIpomesxkyTounasi arTecTanus (3K3aMeH) 12

IIpomexyTounas arrecrarus (3K3aMeH) 6) ‘ 12

[IpomerxyTounas arTecTanus (3K3aMeH)

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

3. YCJOBUSA PEAIM3ALINU ITPOT'PAMMBI IUCIHUITJINHBI
3.1. TpeGoBanus K MUHHMAJLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecnedeHHI0

Jts peanu3anuy nporpaMMbl y9eOHOM AMCHUILTUHEL TIPElyCMOTPEHBI CTICHHaTbHbIE TIOMEIICHNUS,
MIPUBEACHHEBIM B I 6.3 0CHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMBbI CIICHUAIEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecnedenue OUCYUNIUHB

Tun aynuropun OcHalleHne ayTuTOPUU
CrnenuanusnpoBanHoe yueoHoe obopynosanue, [10 u matepunasbi
JJIS1 OCBOEHHS TUCHUILUIHHBI (TIPH HEOOX0TUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

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

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN

JINTEPaTypbl

,ZZOI’ZOJZHumefleble UCNMIOYHUKU.

Pecypcw MHd)Op}I/IdL;MOHHO—meJl€KOMMyHMKaZ/;MOHH011 cemu «HHmepHem»:

1. 9bC PY/IH u ctoponnue 9bC, k KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- Dnektporno-6ubmotednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenbrast mardopma KOpait https://urait.ru

- DBC «YHuBepcurerckas Oudnuoreka onnaitn» http://biblioclub.ru

- OBC Znanium https://znanium.ru

- Hay4Has sekTpoHHas onomoreka eLIBRARY.RU https://www.elibrary.ru/

2. bassl JaHHBIX U ITOMCKOBBIC

CHCTCMBbI:

- mouckoBast cuctema Snzaexc https://www.yandex.ru/

- mounckoBas cucrema Google https://www.google.ru/

- pedeparuBnas 6a3a nanabeix SCOPUS http://www.elsevierscience.ru/products/scopus/
- YueOusiii mopran uHctuTyTa https://portal.rudn-sochi.ru/

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




Memoouueckue mamepuanvt 015 00yUaAOUUXCS

4. KOHTPOJIb U1 OIIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUITJIMHBI

KOHTpOJIE U OLICHKA pEe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIIACTCA MPEIIOAaBaTCIEM B
nponecce NpoOBECACHUA TPAKTHICCKUX SHHSITHﬁ, TECTUPOBAHU?, 4 TAKXKE BbIIIOJIHCHU A

O6y‘{aIOH_[I/IMI/IC}I HHIAUBUYaJIbHBIX SaHaHHﬁ.

Tabnuya 4. Konmpons u oyenka pe3ynomamoe 0c80eHUs OUCYUNTUHBL

Pesyabrarhl 00yueHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS)

®opMBbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJIbTATOB 00yuYeHust

3HaHus:

Amnanus i OIICHKA BBIITOJTHEHUS
WHJIUBUYaTbHBIX 3aJJaHHI, pACUeTHBIX padoT,
OIIPOC, TEMAaTUYECKUN TUKTAHT,

KOHTPOJIbHAsT paboTa, MPaKTHYECKUE 3aHSTHS,
JIOMAIITHUE paboTsl, KOMIIBIOTEPHOE
TECTHPOBaHUE, B3aumokoHTpOIH "
CaMOKOHTpPOJIb  CcTyzneHToB. [lomHora m
TPaMOTHOCTh  TOJTOTOBJIEHHBIX  JOKJIAJIOB,
cooOIIeHnH, Tpe3eHTAIH.

VYmMmenus:

HabOnronenne, KOHTpONIb TpemojaBaTenst 3a
JeSITETbHOCTRI0  O0yJaroImuxcsl, aHalu3 W
OLICHKa ONTHMMAJIbHOCTH METOJla pEeLICHUs
3ama4, Oecena, ompoc, NPaKTHIECKUE 3aHATH,

JIOMAIllHHE paboTsl, KOMIIBIOTEPHOE
TECTHPOBAaHHE
IIpakTH4ecKui ONbIT: HaGmroneHne, KOHTpPOJIb TperojaBaTess 3a

JIeATEIIbHOCTRIO  OOyYaroIIMXCs, aHalu3 |
OIlEHKa ONTUMAJIBHOCTH METOJa PELICHUs
3ajad, BBINIOJTHEHHE )54 3amuTa
WHAUBHUIYaIbHBIX 3aJaHUN.




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.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



