degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: buomorus
0 HANIPaBJICHUIO: CucTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)](lJIb MnoATrOTOBKMU: praBJ'ICHI/IC HWHHOBallUsIMU B OousHece

®dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHHM
LOCHTP O6pa3OBaTeJIBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MeZ[HL[PIHCKOfI

(buzuku
Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
3 (ocenHuit) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 160 Bcero, B TOM 4HCIIE:
nexuu: 80 yac.
cemuHapsl: 20 gac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 110 ygac.

Bcero gacos: 270, Bcero 3ad. en.: 6
KomndyecTBO KOHTPOJIBHBIX paboT, 3aMaHuii; 8
[IporpamMmy cocraBunu:

B.A. CxobeeBa, kaH[l. OMOII. HAyK, JOIEHT
B.B. MapbuHCKUl, AOLIEHT
T.A. YepHoB, cTapuiuii npernogaBareb

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX TporpaMM PHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeuuruHCKON Qu3nku 27.03.2025



AHHOTANMA

Ilenp maHHOM AMCHMIUIMHBI COCOMT B TOM, YTOOBI J1aTh MpPEACTaBICHHE 00 OCHOBHBIX 3aKOHAX M MOHATHAX
Ouonoruu, copMUPOBaTh €CTECTBEHHO-HAYUHYIO 0a3y AJIsl HOHUMaHUS OHOJIOTHYECKUX OCHOB COLMATIBHOMN U
SKOHOMHUYECKOH xn3HU. Kitaccuueckuii Kype OMONIOTHY, JIexkKalIuii B OCHOBE JIaHHOW JUCIUTUTHHBIL, TOTTOTHEH
coBpeMeHHbIMH noaxonamu. Kypc npenonaércst B TeueHuu 1-4 ceMecTpoB U COCTOUT U3 JIEKIMOHHOTO Kypca
U TPAaKTHYECKUX 3aHATHH. M3yuarorcs ¢QyHIaMeHTalbHbIE CBOIMCTBA XHMBBIX CHUCTEM (CaMOOOHOBIICHHE,
CaMOpETyJISIKs, CaMOBOCIIPOM3BOJICTBO) U aTpHOyTHl KU3HU: OOMEH BELIECTB W SHEPTHH, Pa3ApakKUMOCTb,
rOMEOCTa3, Pa3MHOXEHUE, HACJIECACTBEHHOCTb M M3MEHYMBOCThb. [IpOBOIUTCS 03HAKOMIIEHHE C YPOBHSAMU
OpraHu3alliil  JKMBOTO M  HpOsiBIeHMEM  (yHAaMEHTAJIbHBIX CBOWCTB JKMBOTO Ha  OCHOBHBIX
IBOJIIOLIMOHHO-00YCIOBIICHHBIX ~ YPOBHSIX  OpPraHM3allUM:  MOJCKYISPHO-TEHETHYECKOM,  KICTOYHOM,
OHTOTEHETUYECKOM, MOMYJISIHUOHHO-BUIOBOM, OMOTEOLEHOIOInYecKoM, buocheproM. M3yuarorcs crpoeHune
U MPUHIMIE] (QYHKIMOHUPOBAHUS CTPYKTYpPHBIX KOMIOHEHTOB 3JIEMEHTAPHOM €IUHMUIIBI KUBOTO — KIIETKH.
[IpoBoauTCSt 3HAKOMCTBO ¢ OCHOBHBIMU METa0OJMUYECKUMHU MPOLIECCaMU, POTEKAIOLIMMH B KIIETKE, C BUAAMU
pasMHOXEHHUSI B JKMBBIX cHcTeMax. M3ywarorcss OCOOCHHOCTH IIOJIOBOTO Pa3MHOXKEHHS, (OpMUpPOBaHUE
MOJIOBBIX KJIETOK, OIUIONOTBOPEHHE, BHIOB W OCOOCHHOCTEH HWHIMBUAYAIBHOTO pa3BUTH. M3yuaercs
MOJIEKYJISIPHBIA YPOBEHb OPTaHU3aIlUK JKUBOTO: CTPYKTYpy M (YHKIHHW TIABHBIX OWUOMOIMMEpPOB (OENKH,
XKHUPBL, yIIEBOABI, HyKJIeoTuabl). IIpoBoguTCcs  O3HAKOMIIGHME C  MOJIEKYJSIPHBIM — MEXaHH3MOM
HaCJIGACTBEHHOCTH M M3MEHYMBOCTU JKUBBIX OpPraHuW3MoB. M3yuaroTcsi OCHOBBI IUIACTMUYECKOIO U
SHEpPreTU4ecKoro oomMena. M3ydarorcsi OCHOBHbIE T€HETHUECKHE 3aKOHBI: 3aKOHBI MeHAems, HEMEHIEJIEBCKOE
paclieruieHue, TeHeTuka nosna.  IIpoBoauTCs O3HAKOMJIEHHME C 3aKOHOMEPHOCTAMU M MEXaHH3MaMu
KHU3HENEATSILHOCTH YeJIOBeKa Ha JBOJIIOLMOHHO OOYCIIOBICHHBIX YPOBHSAX €ro OpraHusanuu. Msydarorcs
OPUHINIBE  (QYHKIMOHUPOBAHUS PA3IMYHBIX CHCTEM OpraHM3Ma 4YeJOBeKa: OINOPHO-IBUTaTeIbHOH,
KPOBEHOCHOH, ABIXaTeNbHON, MUIIEBAPUTEIBHOMN, SHJOKPUHHON, HEPBHOW; NPUHIMIIBI PETYIAUNN (QyHKIMN
OpraHusMa.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- Jarb IpeicTaBieHHME 00 OCHOBHBIX 3aKOHAaX M MOHATUAX OuoJorud, CcGHOPMHPOBATH
€CTECTBCHHO-HAay4YHyI0 0a3y /ISl MOHUMAaHUS OMOJIOTHYECKUX OCHOB COIMAJIbHOM M SKOHOMHYECKOM
YKU3HH.

33]13‘[]([ JAUCHUIIINHBI

- n3yuuTh (yHJAMEHTAIbHBIE CBOICTBA JKUBBIX CHCTEM (CaMOOOHOBIIEHHE, CaMOPETYIISALus,
CaMOBOCIPOHM3BOJCTBO) U arpuOyThl KU3HH: 0OMEH BEILECTB U YHEPTUH, Pa3APaKUMOCTb, TOMEOCTa3,
pa3MHOXKEHUE, HAaCJIECTBEHHOCTh U U3MEHYMBOCTb;

- O3HAKOMHUTBECSI C YPOBHSIMH OpraHU3allHd >KUBOTO M TPOSABICHHEM (PyHIaMEHTaIbHBIX CBOWCTB
AKUBOT'O Ha OCHOBHBIX IBOJIIOLIMOHHO-00Y CIIOBIICHHBIX YPOBHSIX OpraHu3aluu:
MOJIEKYJISIPHO-TEHETHYECKOM, KJIETOYHOM, OHTOTEHETUYECKOM, MOMYSUOHHO-BUIOBOM,
OuoreoreHoNOrNYeckoM, OnochepHoM. M3yuuTh CcTpoeHHME W TPUHIUNBI  (PYHKIIMOHUPOBAHMUSI
CTPYKTYPHBIX KOMIIOHEHTOB 3JIEMEHTAPHON €AMHUIIBI )KUBOTO — KIETKH. O3HAKOMUTBCSI ¢ OCHOBHBIMHU
MeTa00INYeCKUMH MTPOIIECCaMU, IPOTEKAOINMHU B KIICTKE;

- O3HAKOMHTBHCS C BHIAMHU DPa3MHOKEHHUS B JKUBBIX cHcTeMax. M3yuyuTb OCOOCHHOCTH IOJIOBOTO
pasMHOXeHUs, (OpPMHpPOBAaHHE IIOJOBBIX KJIETOK, OIJIOZOTBOPEHHE, BHJIOB M OCOOCHHOCTEH
WHAWBHUIYAJIbHOTO Pa3BUTHS;

- W3y4YUThb MOJIEKYSIPHBII YpOBEHb OpraHM3alUHM >KHUBOTO: CTPYKTypy M (YHKIHMH TIJIABHBIX
OouononuMepoB (OETKH, JKUPBI, YIIEBOAbI, HYKICOTUABI). O3HAKOMUTCS C MOJIEKYJISIPHBIM MEXaHU3MOM
HACJIEACTBEHHOCTU M HU3MEHUYMBOCTHU JKUBBIX OpraHu3MoB. M3yuuTb OCHOBBI IIJIACTUYECKOIO H
JHepreTuyeckoro obmeHa. W3yunTh OCHOBHBIE TEHETHMYECKHME 3aKOHBI: 3aKOHBI MeHzens,
HEMEH/IEIIEBCKOE PACILEIUICHUE, TeHETUKA I10J1a. YMETh CBsI3aTh 3aKOHbI I'€HETUKU C XPOMOCOMHOM
TEOpHUEH U C MOJIEKYJISIPHBIMA OCHOBaMH HACJICACTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSIMHM W MEXaHHW3MaMH IKU3HEIESTeNIbHOCTH 4YelIOBeKa Ha
HBOJIIOLIMOHHO OOYCIIOBJIEHHBIX YPOBHSX €r0 OpraHm3anuu. M3y4nTh NpUHIUNBI (yHKINOHUPOBAHUS
pa3IMYHBIX CHUCTEM OpraHu3Ma 4YeJIOBEeKa: OIOPHO-ABUIaTeIbHOH, KPOBEHOCHOMW, IbIXAaTEIIbHOM,
MUIIEBAPUTENBHOM, YHIOKPUHHOM, HEPBHOW. M3y4nTh MPUHITUIIBI PEryIsu (yHKIMA OpraHu3Ma.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:



Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

OIIK-1 CriocobeH aHaM3UPOBaTh 3a]1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.1 OcymecTBisieT JIEKOMITO3ULIHIO 3a/1aun
yIpaBJeHuUs, BbIIENsAET 0a30BbIe COCTABIISIOIINE 33/1a91

OIIK-2 Criocoben ¢popMynupoBarh 3a1a4u
YIpaBJIEHHs] B TEXHUYECKUX CUCTEMaX Ha
OCHOBE 3HAHUH 110 MPOPHIBLHBIM pa3esam
MaTeMaTHYeCKUX U €CTECTBCHHOHAYYHBIX
JTUCIUTITHH

OIIK-2.1 Bnageer ¢yHOaMEHTAJIbHBIMH  MOHSITHSIMH,
3aKOHAMM W TEOpUSMH  NPOQHIBHBIX  Pa3JelioB
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCLIMITIINH

OIIK-7 CriocobeH npruHUMAaTh HayYHO
000CHOBaHHBIE PEIICHUS B 00JIaCTH CHCTEMHOTO
aHaJIn3a U aBTOMaTUYCCKOTO YIPABJICHUS Ha
OCHOBE MaTEMaTHYECKUX U
€CTECTBCHHO-HAYYHBIX JUCIUTUTAH

OIIK-7.1 IpamoTHO W apryMEHTUPOBAaHHO (OPMHUPYET
COOCTBEHHBIE CYXJCHHS U OLIEHKH Ha OCHOBE 3HAHUI IO
poQUIBHBIM paszenam MaTeMaTH4YECKUX 51
€CTECTBEHHO-HAyYHbIX AUCLUIUIUH

OIIK-7.2 CnocobeH 000CHOBaTh MPUYMHHO-CIIC/ICTBEHHEIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:




YMETb:

- OCHOBHBIE 3aKOHBI U ITOHATHS OMOJIOTHU;

- CYIIHOCTD KU3HH, YPOBHHU U MPHUHIIUILI OHOJIOTHYESCKOIN OpraHu3aIivy;

- [JaBHEWINE IOHSTHS, 3aKOHOMEPHOCTH W 3aKOHBI, Kacalolluecss CTPOCHUS, XU3HU H Pa3BUTHS
PaCTHUTENBHOTO, YKHBOTHOTO U YEJI0BEUCCKOTO OPraHU3MOB, Pa3BUTHS KHUBOW TPUPOJIBI;

- OCOOCHHOCTH 4YEJIOBEKa, Kak OWOJOTHYECKOTO BHJZIA, OCOOCHHOCTH (U3UOJOTHH, COMAaTHYECKOE,
MCUXUYECKOE M COIMATBHOE Havajia B IPUPOJIC YEIIOBEKA, (DAKTOPHI 37I0POBbS U SKOJOTHUECKOTO PUCKA,
MECTO YEJIOBEKA B DBOIIOLNH 3EMIIH;

- OCHOBBI DKOJIOTUH (3KoJIOTHsI 0co0eil, momysuii, coodIecTs, yueHue o Ouocdepe, B3auMoACHCTBIE
MPHUPOBI ¥ OOIIECTBA, IKOJIIOTUIECKHIE MTPOOIEMBI COBPEMEHHOCTH);

- OCHOBHBIC OMOJIOTMYCCKUE TTIOHITHS U TCPMHHBI,

- OCHOBBI CTPOCHUS M KU3HEIEATEIILHOCTH YeTIOBEKa;

- TpeAMET, Iehb, 3a7a4d JAWCHUIUIMHBI M €€ 3HaueHue Jyig Oynymied mpodecCHoHATbHON
JIeATEIIbHOCTH;

- CTPYKTYPY ¥ QYHKIMH OCTIKOB, YITICBOJIOB, dKUPOB M HYKJICHHOBBIX KHCJIOT;

- OCHOBHBIE JTaIlbl SHEPTETUKH KIICTKH;

- CTpOCHUE OHOJIOTMYECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEIIECTB Yepe3 MEMOpaHbI;

- cTpoeHue U QYHKIIMU OpraHell KIETKY;

- KJTACCU(MKAIIHIO KJIETOK B 3aBUCUMOCTH OT MX CIICIUATA3AIINY;

- 3aKOHOMEPHOCTHU CTPYKTYPHO-(QYHKIIMOHAILHBIX B3aUMOCBS3EH B KIIETKAX;

- BHJIbI MEXKIICTOUHBIX KOHTAKTOB, CTPYKTYPY U (DYHKI[HH CHHAIICA;

- IPUHIIMI ¥ DTAIlBI Iepe/ladyd HACcJIeICTBCHHOW HH(POPMAIINY B TIOKOJICHUSX OPTraHU3MOB;

- 9Tanbl OMOCHHTE3a Oeka Ha pubocoMax, perysiysl THX 3TAIOB;

- IIOHSITHE O TOMEOCTa3e;

- OCHOBHBIC MPUHIUITHAILHBIC TIOAXO/IbI K PETYJISIIIAN ACITEIBHOCTH KIICTKH;

- MEXaHU3M 0eCIOJIOr0 Pa3MHOXKEHUST; CYIIIHOCTh MUTO34;

- CYIIHOCTB MOJIOBOTO Pa3MHOMKEHHMSI, TAMETOTCHE3a, Mei03a;

- Tarbl HHIUBUIYaILHOTO Pa3BUTHSI OPTaHU3Ma,

- IPOUCXOXKICHHUE CTICIIMATU3NPOBAHHBIX YaCTEH Tea U3 3apPOIBIIICBhIX JINCTKOB;

- 3aKOHOMEPHOCTH PEeTeHEPAIIHY;

- OTJIMYUTEILHBIC 0COOCHHOCTH TKaHEH YKMBOTHOTO OPTaHU3Ma;

- 3aKOHOMEPHOCTH B3aMMOCBSI3U OPTaHU3Ma M CPeJlbl ¢ TIO3UIINN a/ICKBATHOW U HEaJICKBAaTHOM peakiiuu
OpraHu3Ma, aJicKBaTHBIX M HEAJCKBATHBIX YCIIOBHI CPE/IbI;

- OCHOBHBIC TOHATHS TEHETHKH U CEJIEKIMU: JIOMHHAHTHOCTh M PEIECCHBHOCTH, XPOMOCOMHBIC
OCHOBBI PACHICIJICHUS W HE3aBHUCHMOTO MEPepaclpeeICHUs] TeHOB;, MOJCKYJIIPHBIC MEXaHU3MbI U
TeHETUYECKHI KOHTPOJIb PEKOMOMHAIINY; B3aUMOJICHCTBUE TEHOB;

- OCHOBBI TCHETHKH I10J1a; HACICACTBEHHOCTD, CLCILICHHAS C IOJI0M;

- OMOJIOTHYECKHUE OCHOBEI HACIIEICTBEHHBIX OOJIE3HEN YEIOBEKA;

- collMaJIbHBIE ACIEKThI OHOJOTUH YEI0BEKA,;

- OCHOBHBIE ITOJIOKEHHUS SKOJIOTHH YeI0OBEKa.



- YMETb IPUMEHSTH OUOIOTHYECKHE 3aKOHBI JUISl aHAIM3a SIBICHUI IPUPOJIBI M COLHATBHOM KHU3HMY;

- TPAaMOTHO BOCIIPHHUMATh TEOPETHUECKUE W TNPAKTUYECKUE MPOOIEMBI, CBSI3aHHBIC ¢ OMOIOTHEH U
IKOJIOTHEH, B TOM YHUCIE — 30pPOBbSI YEJIOBEKA, OXPAaHbl IPHPOJBI, MPEOJOJICHUSI IKOJIOTHYECKOTO
KpH3HCa;

- UCIIOJIb30BATh TOJyYCHHbIC 3HAHHS Ha IIPAKTUKE;

- OTCTaMBaTh CBOIO TOUKY 3PCHUS;

- OLICHMBATh MOCJEACTBHS CBOCH JIEATEIBHOCTH II0 OTHOLICHUIO K OKpYXKalolled cpene M
COOCTBEHHOMY 3/10POBBIO;

- UCTIONIb30BATh 3HAHMS CTPOCHUS M (PYHKIMH OMOMOJICKYJ KJICTKU JJIsl TIOHUMAaHHUsS (PH3HOIOTUUECKIX
U TaTOJIOTHYECKHX TPOLECCOB, MPOTEKAIOIINX B KIICTKE;

- OXapaKTepHU30BaTh OPTraHOUIbI KJIETKH U UX POJIb B OCYIIECTBICHUH )KU3HEICATEIBHOCTH KICTKHU JUIs
MOAJIePIKaHUSI ONITUMATIBHOM PEryISIHy QYHKIIMN KIICTKH,

- Ha OCHOBE 3HAHUsI OTAlOB CHHTE3a Oesika ¥ (akTOpoB, 0OYCIOBIMBAIOIINX €r0, YMETh PEryInpoBaTh
MEXaHU3MBI JIOJITOCPOYHON aJlaNTalliy KICTKH;

- pelark 3aJa4u 1o MOJICKYJSIPHOH OHUOJIOTHH;

- OOBSCHHUTH 3aKOHOMEPHOCTH CTPYKTYpHO-(YHKIIMOHAJIBHBIX B3aMMOCBS3E€H B KIETKaX U YMETh
M0JIB30BATHCS ATUMU 3HAHUSMHU JJIsl BMELIATEIbCTBA B IPOLIECC OBPEKACHHS KIICTKH;

- TIOJIb30BAThCSI MOHSATHAMH TOMEOCTa3a, ajanTaldd B NPUMEHEHHH K KOHKPETHBIM YKH3HECHHBIM
CHUTYaLUsIM;

- OTIPENENATh MYTH PETYISIIH ACATSILHOCTH KJICTKU U YIIPABISATH 3TOU ICATEILHOCTHIO;

- YCTaHOBUTH NMPUHLMUIAAIBHBIC PA3IUYMs MEXIY MHTO30M M MEHO30M Ul MOHUMAaHHs POJIM ITUX
HPOLIECCOB B SBOJIOLHH;

- UCTIOJIb30BATh 3HAHMUS 3aKOHOMEPHOCTEH HacJIe0BaHus, yCTaHOBIICHHbIE [.MeHnenem, Ui pereHns
TeHETUYECKHX 3a]1ad;

- CaMOCTOSITEIEHO PadoTaTh C JIUTEPATYPOH MO OMOJIOTHH, a TaKXkKe C yU4eOHOH, y4eOHO-METOINIECKOMI
U CIIPaBOYHOM JIUTEPATypO 110 MEAUKO-ONOJIOTHIECKUM TIPEIMETaM;

- pemartb CHUTYallMOHHbIC 3aJa4d W TECTOBbIC 3aJaHust JiIs (OPMHPOBAHUS IBPHCTUYECKOTO
MBIILICHUS;

- OLICHUBATH OOILEOMOIOTMYECKUE 3aKOHOMEPHOCTH JKU3HEACATEIIbHOCTH OPraHN3Ma YelIOBEKa;

- 0000mIaTh M OCMBICIIMBATh JaHHBIC PA3JIUYHBIX MEIMLIUHCKHX, (papMalleBTUUECKUX HAyK |
001IeOMOIOrHYECKUX TIO3HIIUK JUIsl TOTO, YTOOBI B JalbHEWIEM pemarh OHOIorHdecKre MpoOIeMbl
METOJJaMH{ aHAJIH3A.

BJIAJIETh:

- HOHATUHHBIM aIapaToM U KOHLIENIMIMHU COBPEMEHHOMN OHOIoruy;

- OMOJIOrMYECKON TEPMHUHOJIOTHEH;

- NIOHMMaHUEM 3aKOHOMEPHOCTEH >KMU3HEIESTENbHOCTH OpraHM3Ma YelIOBEKa, CBA3BIBATH (PYHKIUU
OpPraHOB M CUCTEM OPTaHOB OpraHr3Ma ¢ (PU3MOJIOTHUYECKHMH IPOLECCAaMU, MPOTEKAIOINMH B HUX;

- METOJJaMH PEIIEHHS IKOJIOTHYECKHIX MPOoOIeM;

- HaBbIKaMH PaOOTHI C JINTEPATYPHBIMHA UCTOUHUKAMH;

- TIPEJICTABIATh PE3YyJIbTaThl COOCTBEHHOH AEATENIHOCTH C MCIOIb30BAaHHEM COBPEMEHHBIX CPEJICTB,
OPHUEHTHUPYSICh HA TOTPEOHOCTH ayIUTOPHUH, B TOM YHCIIe B (popMe OTUETOB, IPE3CHTALNH, JOKIIA10B;

- CIIOCOOHOCTBIO TMPOBEIECHHS KCIEPUMEHTAIBHBIX HCCIIE0BAHMUI, BHIIIOIHEHNS IPOEKTOB U 3aJaHUI
0 TeMaTuke pazpabaTbIBaeMON HayYHOH MPOOIIEMBI.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Xumus KU3HA 10 10 10
2 KieTka u omHOKIIETOUHEIE 6 6 6
3 boranuka 14 14 14
4 30010rus 0eCro3BOHOYHBIX 12 12 12




5 300J10TUsI TO3BOHOYHBIX 18 18 18
6 DKoJIoTHsA 4 4 10
7 I'eneTnka 6 6 15
8 duznomnorus 7 7 17
9 Buonorus nmoseneuns 3 3 8
Wtoro wacos 80 20 60 110
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasiesiam)
Cemecrtp: 1 (Ocennwii)
1. XvMus ®u3HU

ONeMEHTHBII  COCTaB  JKMBBIX  OpPraHM3MOB.  MakpoaJIeMEHTbl,  3JIEMEHThI-OParHOreHBbI.
MUuKpOo31EMEHTHI, YIBTPaMUKPOIIEMEHTHI. Boza.

benku. [Tonumepsl aMUHOKUCIOT. MexaHU3M CUHTE3a PHOOCOMHBIX OenkoB. DYHKIMU B KHBBIX
opranusmax. HepubocomHsie 6enku.

Jlunuaet. Knaccudukarms u pyHKINHT B KHUBBIX OpraHU3Max.

YrneBonsl. Monocaxapusl, OJINTOCAXaPHJIbI, MOJIMCAXapUIbI. DOyHKIUH. Cample
pacnpoCTpaHHEHHBIE Ha IUIAHETE MOIMMEPHI - LEIUTI0N03a U XUTHH.

Hyxnennoseie kucnotel. Crtpoenne nykineoruga. JHK u PHK. Ilpoumecch pemnukamuu u
tpanckpuniuu. Crpoenue MPHK, TPHK, pPHK. AT®.

Peaknus Maspa. buyperoBa peakiyst MeIaMUHOBOM I'yOKH.

OwmbuieHne Macen 1 Bocka? DKCTpakiysa KapOTHHOUIOB U3 KEJITKa KYPHHOTO SHIa.
Won-kpaxmanpHas peakius. IIpHHIHIT paGoThl ITIOKOMETpaA.

Breiienenne JIHK u3 pactutenbHbIX 00beKTOB. [OMOTEHU3AIMS C AETEPTEHTOM + XOJIOAHBIIN CITUPT.

2. KiteTka ¥ 0qHOKIIETOYHBIE

CrpoeHre NPOKAPUOTHYECKOW W JdyKapuOTHUecKod kieTkd. DyHKIuM opraHounoB. Teopus
cuMOunorenesa.

@U3NONIOTUYECKHE TPYyNIbl MHUKPOOPTaHM3MOB. METOABI BBIICIEHUS W KyJISTUBHPOBAaHUSA
MHKpOOPranu3MoB. llltammM, cenekumss MUKpOOpraHu3MOB. bakTepruu-poyeHThI.

KyneruBupyembie TpyIIBl OTHOKIETOYHBIX JYKApHOT. MUKPOBOIOpPOCIHM M TPHOBI KaK OOBEKT
OnorexHONMOruM. MHKpPOOHOIOrHEUCKOe TPOU3BOJACTBO AHTHOMOTHKOB M JPYI'MX LEHHBIX
XUMHUYECKUX BEIIECTB.

Pabora c MHUKPOCKOIIOM. HpenapaTLI KOXKHMIIBI TyKa, OKpaCKa GYKKaJILHOFO OIIUTCIINA.

[TpuroroBieHue >XKUAKHX M TBEPABIX Cpel s KyJIbTUBUPOBAHUS KHUIICYHON NallOYKH, CEHHOM
MAJIOYKH, APOXKIKEH, 3eTICHBIX MUKPOBOAOPOCIEH. 3aceB cper.

OnpezneneHue IUIOTHOCTH KYJIBTYpbl METOIOM IIOJCuUeTa KJIETOK B kamepe lopsesa, pasiuuHble
METOJbI OKPACKH.

3. boranuka
Crpoenne pactuTenbHON KieTku. XioporacTel. Ctpoenue. dotocuHTe3. CTpoeHue nucTa |
cTeos.

Mexannyeckue Tkanu. Kopens. L{BeTok u mion.

[Tmasmonu3 u nerna3monus. Posib BOAbI B )KM3HU KIIETKU. XJIOPOIUIACTHI B JIUCTE HIIONEH.
doTocHHTE3 B MHTAKTHBIX XJIOporuiacTax. JIuct kamennu, credens kieBepa. BeTka umbl.




Kopenp upuca u kopemiok 1yka. 3aB3b.

Cemecrtp: 2 (Becennuit)
4. 30050rusa 0E€CIIO3BOHOYHBIX

Tun Crpekatomue. [lonstie turana crpoenusi. CTpoeHue THIPBI OOBIKHOBEHHOU, Memy3bl Aurelia
aurita, Ipyrue MpeacTaBUTEIH THAPOUIOB, AKTHHUSI.

Tun Ilmockme YUCpBHU. HJ'IaHapI/ISI, JKU3HCHHBIC THUKJIBI W CTPOCHUC JICHTOYHBIX qepBeﬁ u
COCAJIBIIIUKOB.

Tun Kpyrble uepsu. AHM3aKucC, acKapua, CTPOCHUE U )KU3HEHHbBIE [IUKIIbI.

Tun Komwuareie uepBw, moHsATHE BTOPUHON monoctu. CTpoeHWe aoxjeBoro depss Lumbricus,
ctpoenue Nereis.

Tun Momttocku. CTpoeHHe MOJITIOCKOB Ha IIpUMepe 0e33yOKH, YCTPHIIBL.
Tun Unenucronorue. CTpoeHNE YWICHHCTOHOTUX Ha IPUMEPE paKa U TapakaHa.

5. 300510 TO3BOHOYHBIX

Tun Xopnossie. Ilogtun becuepenHsie Ha nprMepe JaHIEHTHUKA, MH(paTun OecyestocTHBIE Ha
[IPUMEPE MUHOTH.

Knacc Pei6b1. DxoOHOMHYECKOE 3HAUEHHE PBIO, CTPOCHHE PHIO HA MPUMEPE Kapacsl U OCETpa.
Kinacc 3emnoBonHbie. CTpoeHHE 3¢eMHOBOAHBIX Ha IPUMEPE TPABSIHON JIATYIIKH.

Knacc Pentminuu xak nepsble aMHUOTBHL. CTpoeHHE pENTWIMH Ha NpUMEpPEe IPBITKOM sALIepulbl U
yepenaxu.

Knacc [Itunpsl. Crpoenre NTyl Ha puMepe Mepernena, pa3sHoo0pa3ue NTHII.
Krnacc Mnekonuratonue. CTpoeHHE MIIEKOIUTAIOUINX HA TPUMEPE KPBICHL.

9BOJ’IIOL[I/I$I HepBHOfI CUCTCMEI Yy 6GCH03BOH0“IHLIX, CpaBHHTeJ’ILHLIﬁ aHaJIn3 CTPOCHUS HepBHOﬁ
CUCTCMEI OT KHI/II[apHI;lI J0 YWICHUCTOHOI'NX U MOJIJIFOCKOB.

DBOITIOIUST HEPBHOW CUCTEMBbI Y TIO3BOHOYHBIX. DBOJIOIHS MO3Ta U CEHCOPHBIX CHCTEM.
Cemecrtp: 3 (Ocennwii)
6. Dxonorus

Tpoduueckue ypoBHU B IKOCHCTEMAX, BUJ B IKOCHCTEMAX.
DKoJoruyueckasl HUIIA BUJIa, PETYISIHS YUCISHHOCTH BUJIOB.
Buasi axocucrem.

[TacTOMIIHEBIC U HEMTACTOUIIHBIE YKOCHCTEMBI.

7. I'eneTuka

I'enetuka. ®akropranbHas TUIIOTE3a HACIEACTBEHHOCTH. 3aKOHBI MeHaensl.
N3MeH4YnBOCTh B MOMYJSIUSX, 3aK0H Xapau-Baiinoepra.

XpoMOCOMHAs TEOpUS HACIIEICTBEHHOCTh. 3akoH Moprana.
«IIpoucxoxneHnue BuoB» Yapnsa lapBuHa.

[Momynsiust — equHAIIA YBONIONMA. ECTECTBEHHBIN OTOOP B MOMYJISAIIUSX.
Bunoobpazosanue.

[TonuTeHHBIE XPOMOCOMBI.

Cemecrtp: 4 (Becennuit)
8. ®uznomorust

Pa3BuTHe oprann3MoB BooOIIe, MPEUMYIIIECTBA U HEJOCTATKU TIOJIOBOTO Pa3MHOKEHHS.



IlonoBble KJIETKU, UX CTPOEHUE U CO3PEBAHUE.

Pa3Burtue opranu3mos. 3akiajka I1aHa CTpoeHUs. ['acTpyanus 103BOHOYHBIX.

Pa3BuTHe oprann3MoB. 3akiagKa HEPBHON CUCTEMBI y O€CIIO3BOHOUHBIX U TIO3BOHOYHBIX.
OnopHo-zBurarenpHas cucrema. Pa3purue onopHo-ABUraTeabHON CUCTEMBI.

CoenuHUTENbHBIE TKAHU II03BOHOYHBIX.

IMumeBapurensHas cucreMa. Pa3Burue nuieBapuTeIbHOW CUCTEMBI OT IUIAHAPUU 10 I03BOHOYHBIX.
OnuTenuanbHble TKaHU.

9. buosiorus nmoBeacHUs

Hepsnas cucrema. HepBHble kiieTku. HepBHast TkaHb.
Pednekcrr. Kopa 6ombmux noymniapuii. AZanTHBHOE OBEJCHUE U CyObEKT.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast ayTuTOpHsi, MyJIBTHMEINA IPOSKTOP U dKPaH.
CBeToBBIE MUKPOCKOIIBI, JAMUHAPHBIH O0KC, amku [1eTpu, roTOBbIE THCTONIOTHYECKUE MTPEnaparsl,
XOJIIOJIMITLHUK, TEPMOTATHI, HAOOPHI PEAKTUBOB, Oy(hepHBIC PACTBOPHI, IICHTPU(YTa, aBTOKJIAB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTeparypa

1. 3oonorust mo3BoHouHBIX [Tekcr] / B. M. Koncrantunos, C. I1. Haymog, C. I1. [llaranosa -

M. Akagemust,2012

2. ®usnonorus pactenuit [Texct]: B 2 1. T.2 / Bi. B. Ky3nenos, I. A. ImutpueBa; MI'Y num. M. B.
Jlomonocoga, Poc. yH-T 1pyx0b1 HapomoB - M.IOpaiit,2017

3. I'ennt o JIstouny [Tekct] = L/ JIx. Kpebc, O. lonpamreitn, C. Kunnartpuk ; ep. ¢ aHmIL. 1o pefl.
J. B. PebpuxoBa, H. 10. Yeman - M.JIabopatopus 3nanuii,2017

4. CpaBHUTENbHAS aHATOMUS OecTi03BOHOUHBIX : Husmme mommrocku. ['onoBonorue. Konsuenst [ Tekct]
/ H. A. 3apenxkoB - M.JIEHAH/1,2017

5. boranuka : Mopdonorus u aHaromust Beiciiux pactenuit [ Texer] / JI. U. Jlotosa -
M.JIEHAH/L,2017

6. Mauelii mpakTHKyM 110 300J0THH Oecmo3BoHOUHBIX [Teker]. Y. 1 : [TTocsm. 100-netuto co aus
poxnenus 0. U. [onauckoro] / U. A. Tuxomupos, A. A. loOpoBonbckuii, A. U. ['panoBuy ;
C.-ITerepO. roc. yH-T - M. ; CI16.T-Bo HayuHbIX n31. KMK,2008

7. BBenenue B kinerounyto ouonoruto [ Tekcr], yaeoHuk st By3oB /HO. C. Uenmos. MockBa, AJbsHC,
2019

JomnonHurenbpHas auTeparypa
1. buonorus [Texct] : 83 7. T. 1 / H. I'pun, V. Crayr, J. Tetinop ; nox pex. P. Comepa ; mep. ¢ anrn. M.
I'. lyaunoii [u np.] ; mon pea. b. M. MenbkoBa, A. A. Heiidaxa .— M. : Mup, 1993 .— 368 c.
2. buonorus [Teker] : B 3 1. T. 2 / H. I'pun, VY. Crayt, 1. Telinop ; nog pen. P. Comepa ; niep. ¢ aHrI.
M. I. Iyauno#i [u np.] ; mox pea. b. M. MennukoBa, A. A. Hetidhaxa .— M. : Mup, 1993 .— 328 c.
3. buonorwus [texcr] : B 3 1. T. 3/ H. I'pun, V. Crayr, /. Teitnop ; nox pex. P. Conepa ; nep. ¢ anr. E.
P. Haymogoii [u ap.] ; mox pen. b. M. MennukoBa, A. A. Heiidaxa .— M. : Mup, 1993 .— 374 c.
4. luronorus ¢ aneMenTamu Hestonsipoi matonoruu [Teker] / FO. C. Yennos - M.MeaunuHckoe
nH(pOpMaLMOHHOE areHTcTB0,2010



PexomennoBanHas nmurepatypa Jisi CaMOCTOATENBHOTO N3yYEHUS:

Pynmepr 2.3., ®oxkc P.C., bapuc P.JI. 2008. 300m0rust 6€CrI03BOHOYHBIX

M.: Axanemus, 2008, 484 c.

J.B. Pucc, JI.A. Yppu u ap. "<buonorus Campbell B 3-x Tomax. Tom 1. Xumus xuznu. Kierka.
I'enernka": luanekruka, 2021, 672 c.

JIsico ILK., Akudnes A.Il., Jooporuna H.A. Buonorus ¢ ocHoBamu 3xonoruu. M.: Briciias mkona,
2010. 655 c.

Tumonnn A.K. u ap. Manbiii npakTHKyM 10 60TaHuke. Mophonorus 1 aHaTOMUs pacTeHHN. M.
Axagemus, 2012.

Ueptonpyn M.B., Uepronpyn E.C. Kparkuii onpenennrens 6€Crio3BOHOUHBIX MPECHBIX BOJI IICHTPA
EBpomneiickoit Poccnn. KMK, 2011.

Onpenenurens 300MIaHKTOHA U 3000€HTOCa ITpecHbIX BoJ EBpornetickoit Poccun. Tom 1. 300rutaHkToH.
M.: ToapumectBo HayuHbIx u3nannidi KMK, 2010.

Kansxun M., I'poot K. X. u np. [Itumer eBponeiickoit wactu Poccun. Atnac-omnpenenurens. OUToH
XXI, 2016.

Kucenesa K., Hosukos B. U ap. UnmoctpupoBannbiil onpenenurens pacrennit Cpennet Poccun. Toma
1 u 2. KMK, 2002.

Kucenesa K., Oxta6peBa H, UepenkoB A. Onpenenutensb cOCYTUCThIX pacTeHri COoIOBEIKOTO
apxunenara KMK, 2005.

3aitunkoBa C., bapabanos E. Atiac o 6oranvke. AHaToMusi, MOP(OJIOTHS 1 CUCTEMATHKA BBICIITUX
pacrenuii. M.: MeanuuHckoe nHpopManuoHHoe areHTcTBo, 2013.

V.C. Knar, M.P. Kammunre, 1. A. Criencep, M.A. TTamnaguao. OcHoBsl TeHeTHKH M.: TexHocdepa,
2017.

J. Tetinop, H. I'pun, V. Crayt. buonorus. B 3x tomax. M.: Jlaboparopus 3nanwmii, 2017.

I1. 3utte, .B. Baitnep, 1.B. Kanepaiit, A. Bpesuncku, K. Keprep. boranuka. B 4x Tomax. Akanemus,
2007.

Nure-Beutomon C.I'. I'enernka ¢ ocHoBamu cenekiuu. Cankr-IletepOypr : U3n-so H-JI, 2015.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. 300UHT (www.zin.ru/projects/zooint_r),
2. FLORANIMAL. ru (www.floranimal.ru),
3. buonenus ( www.biopedia.ru),

4. TerraNorte (www.terranorte.iki.rssi.ru).

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MS Office, MS Windows.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

OcHoBHasi wjaes Kypca — JAaTh IpeACTaBlIeHHE 00 OCHOBHBIX 3aKOHAaX W MOHATHAX Owuonoruw,
c(OpMHPOBATh €CTECTBEHHO-HAYUYHYIO 0a3y Ui MOHMUMAaHUS OMOJIOIMYECKMX OCHOB COLMAIBHON H
SKOHOMMYECKOU KM3HU. TeMa KaKI0M JIEKIUH TAK WIM UHAYE U3YYaeTCs Ha IIPAKTUKYME,

Jlnis ycmemHoro OCBOSHHS Kypca, MOMHMO TOCEUICHHS JICKIUKA W J1a0OpaTOpHBIX 3aHSATHH, OT
CTYOEHTOB TpeOyeTcsi camocTosiTeNbHas paboTa B 00beMe HE MEHEe YeM T€ 4achl, KOTOPBIC yKa3aHbI
JUI KaXKAOro pasjelia IporpamMmbl. B OCHOBHOM, 3TO BpeMsl OTBOJUTCS HAa U3YyUEHUE JINTEPaTyphl, a
TaKKe Ha MOBTOPEHUE MaTepraa JIEKIIMM 1 IOATOTOBKY K MPOMEKYTOYHBIM TECTUPOBAHUAM, KOTOPHIE
IIPOBOJATCS JUIsl TEKYLLETO KOHTPOJIS 32 yCBOEHUEM MaTepualla.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(IJIb MnoATrOTOBKMU: praBJ'ICHI/IC HWHHOBallUsIMU B OousHece
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
LOCHTP O6pa3OBaTeJ'IBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MC,I[I/II_II/IHCKOI\/’I

(buzukn
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
3 (ocenHuit) - 3auet

4 (Becennwuil) - luddepeHpoBanHblii 3a4€T
PazpaGoTunkm:

B.A. CxobeeBa, kaH[l. OMOII. HAyK, JOIEHT
B.B. MapbuHCKUH, AOLIEHT
T.A. YepHoB, cTapuiuii npernogaBareb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJiICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUHN

OIIK-1.1 OcymecTBisieT JIEKOMITO3ULIHIO 3a/1aun
yIpaBJeHUs, BbIIEsAET 0a30BbIE COCTABIISIOIINE 33/1a91

OIIK-2 Criocoben ¢popMynupoBaTh 3a1a4u
yIpaBJIEHHs] B TEXHUYECKUX CUCTEMaX Ha
OCHOBE 3HAHUH 110 MPOPHIHLHBIM pa3esam
MaTeMaTHYeCKUX U €CTECTBCHHOHAYYHBIX
JTUCIUILTHH

OIIK-2.1 Bnageer ¢QyHOaMEHTAJIbHBIMH  MOHSITHSIMH,
3aKOHAMM W TEOpUSMH  NPOQHIBHBIX  Pa3]elioB
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCIMITIINH

OIIK-7 CriocobeH npuHUMAaTh HayYHO
000CHOBaHHBIE PEIICHUS B 00JIaCTH CHCTEMHOTO
aHaJIn3a ¥ aBTOMaTUYCCKOTO YIPABJICHUS Ha
OCHOBE MaTEMaTHYECKUX U
€CTECTBCHHO-HAYYHBIX JUCIUTUTAH

OIIK-7.1 IpamoTHO W apryMEHTUPOBAHHO (OPMHUPYET
COOCTBEHHBIE CYXJCHHS U OLIEHKH Ha OCHOBE 3HAHUI IO
poQUIBHBIM paszenam MaTeMaTU4YECKUX 51
€CTECTBEHHO-HAy4YHbIX AUCLUIUINH

OIIK-7.2 CnocobeH 000CHOBaTh MPUYMHHO-CIIC/ICTBEHHEIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIesei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «buonorusy» O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:




- OCHOBHBIE 3aKOHBI U ITOHATHS OMOJIOTHU;
- CYIIHOCTD KU3HH, YPOBHHU U MPHUHIIUILI OHOJIOTHYESCKOIN OpraHu3aIivy;
- [JaBHEWINE IOHSTHS, 3aKOHOMEPHOCTH W 3aKOHBI, Kacalolluecss CTPOCHUS, XU3HU H Pa3BUTHS
PaCTHUTENBHOTO, YKHBOTHOTO U YEJI0BEUCCKOTO OPraHU3MOB, Pa3BUTHS KHUBOW TPUPOJIBI;
- OCOOCHHOCTH 4YEJIOBEKa, Kak OWOJOTHYECKOTO BHJZIA, OCOOCHHOCTH (U3UOJOTHH, COMAaTHYECKOE,
MCUXUYECKOE M COIMATBHOE Havajia B IPUPOJIC YEIIOBEKA, (DAKTOPHI 37I0POBbS U SKOJOTHUECKOTO PUCKA,
MECTO YEJIOBEKA B DBOIIOLNH 3EMIIH;
- OCHOBBI DKOJIOTUH (3KoJIOTHsI 0co0eil, momysuii, coodIecTs, yueHue o Ouocdepe, B3auMoACHCTBIE
MPHUPOBI ¥ OOIIECTBA, IKOJIIOTUIECKHIE MTPOOIEMBI COBPEMEHHOCTH);
- OCHOBHBIC OMOJIOTMYCCKUE TTIOHITHS U TCPMHHBI,
- OCHOBBI CTPOCHUS M KU3HEIEATEIILHOCTH YeTIOBEKa;
- TpeAMET, Iehb, 3a7a4d JAWCHUIUIMHBI M €€ 3HaueHue Jyig Oynymied mpodecCHoHATbHON
JIeATEIIbHOCTH;
- CTPYKTYPY ¥ QYHKIMH OCTIKOB, YITICBOJIOB, dKUPOB M HYKJICHHOBBIX KHCJIOT;
- OCHOBHBIE JTaIlbl SHEPTETUKH KIICTKH;
- CTpOCHUE OHOJIOTMYECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEIIECTB Yepe3 MEMOpaHbI;
- cTpoeHue U QYHKIIMU OpraHell KIETKY;
- KJTACCU(MKAIIHIO KJIETOK B 3aBUCUMOCTH OT MX CIICIUATA3AIINY;
- 3aKOHOMEPHOCTHU CTPYKTYPHO-(QYHKIIMOHAILHBIX B3aUMOCBS3EH B KIIETKAX;
- BHJIbI MEXKIICTOUHBIX KOHTAKTOB, CTPYKTYPY U (DYHKI[HH CHHAIICA;
- IPUHIIMI ¥ DTAIlBI Iepe/ladyd HACcJIeICTBCHHOW HH(POPMAIINY B TIOKOJICHUSX OPTraHU3MOB;
- 9Tanbl OMOCHHTE3a Oeka Ha pubocoMax, perysiysl THX 3TAIOB;
- IIOHSITHE O TOMEOCTa3e;
- OCHOBHBIC MPUHIUITHAILHBIC TIOAXO/IbI K PETYJISIIIAN ACITEIBHOCTH KIICTKH;
- MEXaHU3M 0eCIOJIOr0 Pa3MHOXKEHUST; CYIIIHOCTh MUTO34;
- CYIIHOCTB MOJIOBOTO Pa3MHOMKEHHMSI, TAMETOTCHE3a, Mei03a;
- Tarbl HHIUBUIYaILHOTO Pa3BUTHSI OPTaHU3Ma,
- IPOUCXOXKICHHUE CTICIIMATU3NPOBAHHBIX YaCTEH Tea U3 3apPOIBIIICBhIX JINCTKOB;
- 3aKOHOMEPHOCTH PEeTeHEPAIIHY;
- OTJIMYUTEILHBIC 0COOCHHOCTH TKaHEH YKMBOTHOTO OPTaHU3Ma;
- 3aKOHOMEPHOCTH B3aMMOCBSI3U OPTaHU3Ma M CPeJlbl ¢ TIO3UIINN a/ICKBATHOW U HEaJICKBAaTHOM peakiiuu
OpraHu3Ma, aJicKBaTHBIX M HEAJCKBATHBIX YCIIOBHI CPE/IbI;
- OCHOBHBIC TOHATHS TEHETHKH U CEJIEKIMU: JIOMHHAHTHOCTh M PEIECCHBHOCTH, XPOMOCOMHBIC
OCHOBBI PACHICIJICHUS W HE3aBHUCHMOTO MEPepaclpeeICHUs] TeHOB;, MOJCKYJIIPHBIC MEXaHU3MbI U
TeHETUYECKHI KOHTPOJIb PEKOMOMHAIINY; B3aUMOJICHCTBUE TEHOB;
- OCHOBBI TCHETHKH I10J1a; HACICACTBEHHOCTD, CLCILICHHAS C IOJI0M;
- OMOJIOTHYECKHUE OCHOBEI HACIIEICTBEHHBIX OOJIE3HEN YEIOBEKA;
- collMaJIbHBIE ACIEKThI OHOJOTUH YEI0BEKA,;
- OCHOBHBIE ITOJIOKEHHUS SKOJIOTHH YeI0OBEKa.
YMeETh:



- YMeTb IPUMEHATH OMOIOTNYECKUe 3aKOHBI IS aHAIN3a SIBICHUN PUPOABI U COLIMATIbHON )KU3HU;
- TPAaMOTHO BOCIIPHHUMATh TEOPETHUECKUE W TNPAKTUYECKUE MPOOIEMBI, CBSI3aHHBIC ¢ OMOIOTHEH U
9KOJIOTHEH, B TOM YHCIE — 30pPOBbsl YEJIOBEKa, OXPaHbl MPUPOIBI, MPEONOJICHUS IKOIOTHYECKOTO
KpH3HCa;
- UCTIONI30BaTh MOTyYEHHbIC 3HAaHUS Ha MPAKTHKE;
- OTCTaMBaTh CBOIO TOUKY 3PCHUS;
- OLICHMBATh IIOCJIEACTBUS CBOCH JEATENBHOCTH IO OTHOLIGHHIO K OKpYXKaiomel cpexe u
COOCTBEHHOMY 3/10POBBIO;
- UCIOJIb30BaTh 3HAHUS CTPOEHUS U (PyHKIMIT OMOMONIEKY KICTKH [yl TOHUMAHUS (PU3HOIOTHYECKUX
U TaTOJIOTHYECKHX TPOLECCOB, MPOTEKAIOIINX B KIICTKE;
- OXapaKTepHU30BaTh OPraHOM/IbI KJIETKH U UX POJb B OCYIIECTBICHUN )KU3HEACATEIbHOCTH KISTKU IS
MOAJIePIKaHUSI ONITUMATIBHOM PEryISIHy QYHKIIMN KIICTKH,
- Ha OCHOBE 3HaHMS JTAloB CHHTe3a 0eika U (pakTopoB, 00yCIOBIMBAIOIINX €T0, YMETh PETyIHpOBaTh
MEXaHU3MBI JIOJITOCPOYHON aJlaNTalliy KICTKH;
- pemIaTh 3aa4y 0 MOJICKYJIIPHOM OMOJIOTHH;
- OOBSCHHUTH 3aKOHOMEPHOCTH CTPYKTYpHO-(YHKIIMOHAJIBHBIX B3aMMOCBS3E€H B KIETKaX U YMETh
MOJIb30BATHCS ITUMU 3HAHUSMH JJIs1 BMEILIATEIbCTBA B IPOLIECC MOBPEXKACHUS KIETKHU;
- TIOJIb30BAThCSI MOHSATHAMH TOMEOCTa3a, ajanTaldd B NPUMEHEHHH K KOHKPETHBIM YKH3HECHHBIM
CHUTYaIHSIM;
- OTIPENENATh MYTH PETYISIIH ACATSILHOCTH KJICTKU U YIIPABISATH 3TOU ICATEILHOCTHIO;
- YCTaHOBHTbH NPHUHIUINAIBHBIC PAa3IUuUs MEXKIY MHUTO30M M MEHO30M JJIsl MOHMUMAHUS POJIH ITHUX
HPOLIECCOB B SBOJIOLHH;
- HCTIOJIB30BATh 3HAHUS 3aKOHOMEPHOCTEH HACIIeN0BaHuUs, yCTaHOBICHHbIE [.MeHaenem, A pereHus
TeHETUYECKHX 3a]1ad;
- CaMOCTOSITEIEHO PadoTaTh C JIUTEPATYPOH MO OMOJIOTHH, a TaKXkKe C yU4eOHOH, y4eOHO-METOINIECKOMI
U CIIPaBOYHOM JIUTEPATypO 110 MEAUKO-ONOJIOTHIECKUM TIPEIMETaM;
- pemiaTh CHUTYyallMOHHbIE 3aJaud M TECTOBbIE 3aJaHus A (HOpMHPOBAHMSA 3BPHUCTUYECKOTO
MBIILICHUS;
- OLIEHMBATh 00IIEOMOIOrMYECKIE 3aKOHOMEPHOCTH KU3HEAEATEILHOCTH OPraHU3Ma YelIOBEKa,;
- 0000mIaTh M OCMBICIIMBATh JaHHBIC PA3JIUYHBIX MEIMLIUHCKHX, (papMalleBTUUECKUX HAyK |
001IeOMOIOrHYECKUX TIO3HIIUK JUIsl TOTO, YTOOBI B JalbHEWIEM pemarh OHOIorHdecKre MpoOIeMbl
METOJJaMH{ aHAJIH3A.

BJIA/IETh:
- HOHATUHHBIM aIapaToM U KOHLIENIMIMHU COBPEMEHHOMN OHOIoruy;
- OMOJIOrMYECKON TEPMHUHOJIOTHEH;
- NIOHMMaHUEM 3aKOHOMEPHOCTEH >KMU3HEIESTENbHOCTH OpraHM3Ma YelIOBEKa, CBA3BIBATH (PYHKIUU
OpraHoOB M CHCTEM OPraHOB OpraHm3Ma ¢ (pU3MOJOrMYECKHMMHU MPOLECCaMH, IPOTEKAIOIINMH B HUX;
- METOJJaMH PEIIEHHS IKOJIOTHYECKHIX MPOoOIeM;
- HaBBIKAMH PaOOTHI C JINTEPATYPHBIMU HCTOYHUKAMU;
- TIPEJICTABIATh PE3YyJIbTaThl COOCTBEHHOH AEATENIHOCTH C MCIOIb30BAaHHEM COBPEMEHHBIX CPEJICTB,
OPHEHTHPYSICh Ha MOTPEOHOCTH ayIUTOPUH, B TOM YHCIIE B (popMe OTUETOB, MIPE3CHTALIHIA, TOKJIA/IOB;
- CIIOCOOHOCTBIO TMPOBEIECHHS KCIEPUMEHTAIBHBIX HCCIIE0BAHMUI, BHIIIOIHEHNS IPOEKTOB U 3aJaHUI
10 TeMAaTHKe pa3padaTbIBAEMON HAYYHOH MPOOIEMBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYI]_[I/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA Ha OCHOBC CAa4u OTYCTOB II0 HaGOpaTOpHBIM pa60TaM u
IMPOBCACHUS KOJJIOKBUYMOB.

[Ipumeps! BOIIPOCOB Ha MEPONPUATHUSIX TEKYIIEIrO KOHTPOJIS:

1. ®otonsixanue. TemuoBas cragus porocunresza: C3-, C4- u CAM-Tunsl poTocuHTe3a.

2. Maxkpoapruueckue Moiekynbl. AT®: ctpoeHue, CHHTE3, 3HaUYEHHE.

3. Oranbl  YHEPreTU4ecKoro oOMEHa: MOATOTOBUTENBHBIM, OCCKUCIOPOTHBIA  (TIUKOIH3),
KHCIIOpOHbIN. bpoxkeHue.

4. OJNEeKTPOH-TPAaHCHOPTHASL ~ JIbIXaTeNbHas Lelb: (EpMEHThI, JIOKAJIW3alusi, OHEpreTUKa.
XemoocMmoTrruyeckas Teopus Muruesia.

5. B3auMocCBSA3b NPOLIECCOB INIACTUYECKOTO U DHEPIeTHYECKOro oOMeHa.
6. Tunsl nenenus kinetok. OOIIas XapaKTEepUCTUKA ITUX MPOIIECCOB.
7. MUTOTHYECKUI LUK KJIETKHU.

8. MwuToTHYECKHI UK KIETKU. XapakTepucTUKa NepruooB. MuTo3, ero OHoIornieckoe 3Ha4eHHUE.
AmuTos.



9. Meiio3. OcobeHHOCTH MEPBOrO W BTOPOTO JeleHus Meiiosa. buonorndyeckoe 3Hauenue. Ominune
Meio3a 0T MUTO3a.

10. OnTorenes u ero nepuonuzanus. [Ipsimoe u HenpsiMoe pa3BUTHE.

11. Tlonstne 00 OCHOBHBIX OJTamax »ASMOPHOHAJIBHOTO Pa3BUTHS (APOOJCHME, TacTPYJILus,
o0pa3oBaHKe TKAHEH U OPTaHOB).

12. Antpomnorenes. [lonoxeHue venoBeka B cucteme npumaro. Obmas Mophodusnonornyeckas u
9KOJIOTO-reorpaduyeckas XxapakTepUCTHKA OTPsIIa IPHMATOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

[TpumepHsbIil epedeHb BOpocoB K AuphepeHINPOBAaHHBIM 3a4eTaM:
CsoiicTBa )XHMBOIO.

YpOBHHU OpraHu3alyy XUBOIO.

Teopuu NpoUCXOXKAECHUS KU3HU Ha 3eMile.

Oransl pa3BUTUS )KU3HU Ha 3emiie. VX XapaKkTepucTHKY.
OcHoBHbIE apOMOP(O3bI B UCTOPHHU KHUBOTO.

[TprunHBl BOSHUKHOBEHHS apOMOP(O30B.

Opbl ¥ IEPUO/Ibl, OCHOBHBIE 3TAIIbl AKU3HHU HA 3EMIIE.

e AN A M

Crpykrypa u ¢pynkumu 6uocdepnl. Hoocdepa.

9. buoreorneHo3s, ero CTpyKTypa 1 3BOJIOLHNS, TIOHATHE 00 aHTPOIIOONOTEOIIEHO3E.
10. Binsinue yesioBeka Ha HIKOCUCTEMBI.

11. ITonsATHE 3BOMIOLUA.

12. OcHOBHBIE 3BOJIOIMOHHBIE YUEHUSI.

13. HanpaBneHus U My TH 3BOIOIUH.

14. Dransl U IPUYHHBI BUJI000pa30BaHusl.

15. JlokazareiapCcTBa MaKpOIBOJIOIIHMH.

16. OcHOBHBIE TIOJOKEHHSI KIETOYHOM TEOPHUH.

17. Tlonatue BU, MOMYISIHS.

18. Kputepuu Buja.

19. XapaxrepucTuka nomyssiui.

20. [TousITHE U3OMSAIUH, TPUYUHBI €€ BOSHUKHOBEHHUS.

21. Buapl U30MIAIMHM U UX XapaKTepUCTUKA.

22. Knaccudukanust XUMHYECKUX DIIEMEHTOB KJICTKHA U UX QYHKITUH.

23. Heopranuueckue BellecTBa KIETKH.

24. X ponib B )KU3HEACSITEIbHOCTH.

25. YrneBoasl u munujsl. MIx ctpoenne u pyHKIMH B KIETKH.

26. Benku. X ctpoenne U QyHKINH B KIETKH.

27. Hykneotunbl. Buspl HyKIEMHOBBIX KUCIOT. X cTpoeHre U QyHKIUH.
28. HemeMOpaHHbIe CTPYKTYpHI KIETKH. X cTpoeHue U QyHKIINH.

29. OmHOMEMOpaHHbBIE CTPYKTYPHI KIeTKH. VX cTpoeHne U QyHKIUH.

30. IBymemMOpaHHbIe CTPYKTYpHI KiIeTKH. X cTpoenue u QyHKIuH.

31. Crpoenue sapa. Ero ¢dyHknu. YpoBHU yIIakOBKH XpOMAaTHHA.

32. CTpoeHue TeHa syKapuoT U pokapuoT. CXoacTBO U oTiinyue. Buabl reHos.
33. Oransl TpaHckpunuu. VX xapakTepucTHka.

34. Oransl TpaHcnauuu. VX xapakTepucTHka.

35. IIpokaproTsl. OcOOEHHOCTH CTPOCHUS M KUZHEACATEILHOCTH.

36. Bupycsl. OcOOEHHOCTH CTPOCHHS U )KU3HEACSITCIBHOCTH.

37. Dykapuotbl. OcOOEHHOCTH CTPOCHUS M KUZHEAEATEIILHOCTH

38. OOMeH BemiecTB M JHEpruM B KieTke. Kiaccudukamnus OpraHu3MOB MO CHOCOOY MUTAHUS:
aBTOTPOPbI (POTOTPOdBI 1 XeMOTPOPBI), FETEPOTPOPBI, MUKCOTPOPHI.
39. ABroTpodHoe nuTanue: GOTOCHUHTE3 U XEMOCHHTES.

40. CseroBas ¢aza ¢dorocunreza. DorocuHTeTHUECcKOE (HOCPOPUIUPOBAHME: LHUKINYECKOE U
HELMKJINYECKOE.

41. ®oronpixanue. TemHoBas craaus Gorocunresa: C3-, C4- u CAM-Tumnsl poTocuHTE3a.



42. Maxkpoapruueckue Mmonekynsl. AT®: ctpoenue, cuHTe3, 3HaUCHHE.

43. Drambl 9JHEpPreTMYecKoro oOMeHa: TOATOTOBUTENLHBIA, OCCKUCIOPOAHBIN  (TIIMKOIH3),
KHCIIOpOnHbIN. bpoxkeHue.

44.  DnexTpOH-TPAHCIOpPTHAs  JAbIXaTelbHass Lemnb: (EpPMEHTHl, JIOKaJu3alMs, 3JHEPreTHKa.
XemoocMmoTruyeckas Teopus Muruesia.

45. B3anMoCBs3b NPOLIECCOB IIACTUYECKOTO U SHEPIeTHUECKOro 0OMEeHa.
46. Tunsl nenenus kiaetok. OOIIas XapaKTepUCTUKA ITUX MPOIECCOB.
47. MUTOTUYECKUM LUK KJIETKH.

48. MuTOTHYECKHI ITUKIT KIETKH. XapaKTepUCTUKa MeprooB. MUTO3, ero OMOIOTHYEeCKOe 3HAYCHHE.
AmuTo3.

49. Meiio3. OcoOEHHOCTH TIEPBOTO M BTOPOTO JENCHHUS Meio3a. buomornyeckoe 3nauenue. Ommune
Mei03a OT MUTO3A.

50. Pa3MHOXXeHHE — OCHOBHOE CBOMCTBO KHBOTO. becmonoe u monoBoe pasMHOXKeHHe. Dopmbl
Oecnonoro pazMHoxeHUs. OpenenaeHue, CyIHOCTb, OMOJIOTNUECKOe 3HaUCHHE.

51. Onrorenes u ero nepuoamnsanus. [Ipsmoe 1 HEMpsIMOE pa3BUTHE.

52. Cnepmarorene3. bronorundyeckoe 3Ha4YeHUE MTOJIOBOTO PA3MHOKECHUSI.

53. OBorenes. OcobeHHoCcTH (POPMHUPOBAHUS )KEHCKUX TaMeET.

54. OmnonporBopenue. Ilaprenorene3. PopMbl M pacHpoOCTPaHEHHOCTb B mpupoxe. [lonosoit
TUMOP(U3M.

55. Tlonste 00 OCHOBHBIX OJTamax A3MOPHOHAILHOTO pa3BUTHA (JApoONeHUe, TacTPYIISINs,
o0pa3oBaHKE TKAHEH U OPTaHOB).

56. IlocTamMOpHOHaIbHOE Pa3BUTHE.

57. Auntponorenes. Ilonoxxenue denoBeka B cucteme npumaros. Obmas Mopdodusnonornyeckas u
9KoJIoro-reorpaduyeckas XxapakTepuCcTHKa OTPsiia IPUMATOB.

58. Bpemss u MecTO BBIAENEHUS UYEIOBEUECKON JIMHWUU DJBOJIOLMHU: Ba)KHEHIINE THIIOTE3bI.
DunoreHeTHIECKOE pa3BUTHE YEIIOBEKA.

59. [peBHeiiune (apXaHTpOIbI), ApeBHHUE (ITaJ€OaHTPOIBI) U UCKOIIAEMBbIE JIFOOU COBPEMEHHOIO THIIA
(HEOaHTpOTIBI).

60. JIBmKyImiue CHIbI aHTPOIOTeHe3a: COLMajbHble M Ouojorudeckue Qaxropsl. Bemymas posb
3aKOHOB OOIIECTBEHHOMN )XKM3HH B COLMAIBHOM MIPOTPECCE YEIOBEYECTBRA.

61. IlpoucxoxneHue pac: TEOpPUHM MOHO- M TMOJUTeHHW3Ma (ueHTpu3Ma). OCHOBHbBIE TNPHUYMHBI U
¢dakTopsl pacoodpazoBanus. Kinaccupukanun yenosedeckux pac ®. bepuwe, K.JIunneit, XK.bropdona,
W. baromen6baxa, U. E. [lenukepa, B. [xuyddpuna-Pymxepu. CoBpemennsie knaccupukanuu pac (1o
S.4. Porunackomy u M.T. JleBuny). Mopdonorudeckoe onrcanme «00onbITuX» pac.

62. AHTHHAy4YHAas, peaKI[MOHHAS CYIIHOCTh COLMAJIHLHOTO JapBUHHU3MA U pacu3Ma.

63. TIlapazutm3m, kak Ouonormyeckoe siineHue. Kiaccudukamus ¢opm mapaszutoB. [lytn
MPOUCXOKICHHS Mapa3uTU3MA.

64. BzaumoneiicTBue mapasutra u xo3suHa. Mopdoduznonornueckas XapakTepUCTUKA afarTarus
apa3uToB.

65. Ilytu mupKynsuu Bo30yauTenei 3adoneBanuii B npupoje. JKu3HeHHbIe [UKITbI TApa3uTOB.

66. DkoJOrMuYecKHe OCHOBHI Kiaccupukanuii Oolle3HEH: WHBAa3WOHHbIE H HWH(EKIIMOHHEIE,
TPaHCMHUCCUBHBIE, TPUpogHOOUarosslie. [loHsTHE 00 aHTPOMIOHO3aX U 300HO3AX.

67. Teopus akagmemuka E.H.IlaBnoBckoro o mnpupogHON OYaroBOCTH Napa3UTUYECKHX OOJie3HEH.
buonornyeckue npuHIUIBI 00PHOBI C TPAHCMHUCCHUBHBIMU M IPUPOIHO-0YArOBBIMU 3a00JI€BAHUSIMH.
68. Tun I[lpocreiimme. Knaccudukanus. XapakTepHble 4YepThl OpraHu3anud. [IpoHcXoXaeHue u
3HaueHue A MeauuuHbl. [larorennsie npeacraButenu kiacca CapkoJoOBbIe: AM3EHTEpUiiHAs ame0a,
KuIeyHass ameba, poroBas ameba. CUcTeMaTHyecKoe IOJIOKEHHE, MOPQOIOTHsS, IHKI pPa3BHTHS,
000CHOBaHHE J1a00PaTOPHON AMATHOCTUKH, MPO(UITAKTHKA.

69. IlaToreHHbIe KT'yTUKOHOCIBI: JICHIIMaHUH, JIsIMONNUK, TpunanocoMel. Cucremaruka, Mopgdoiorus,
IIUKJI Pa3BUTHS, IIyTH 3apa)KeHHsI, 000CHOBAaHHE METOAOB J1a0OPaTOPHOM AMArHOCTUKU.

70. OOmas xapakrtepuctuka kiacca CnopoBuku. Koknuamm, Tokcomiasmbl. CucTeMarHka,
MOp(hOJIOTHS, LMKJII Pa3BUTHS, ITyTH 3apaskeHHsI, 000CHOBAHHE METOIOB JIAOOPATOPHOM TMArHOCTHKH.
71. Manspuiinslii mazmoauii. CucreMarndecKkoe MojoKeHnue, MopQoIorus, LUK Pa3BUTH, BUIOBBIC
ommyns. bopeba ¢ mansipueid. 3a1aun MPOTHBOMAIIPHITHON CITY>KOBbI HA COBPEMEHHOM 3Tarle.

72. O6mwas xapakTepucThKa kiacca nHpyzopuid. banantunuii u apyrue napasuTHdeckue HHPY30pUH.
CucremMaTiuecKoe MoyIoKeHne, MOp(OIOTHsl, UK Pa3BUTHSL, IyTH 3apakeHHs, 000CHOBAaHHE METOI0B
1a60paTOpPHOIl TUArHOCTUKH MPOQUITAKTUKH.



73. TempMuHTBL. THI TUIOCKHE YEpBH, KJIACC COCAJBIIMKH: TIE€YCHOYHBIH COCANBINUK, KOIIAYbs
IBYYCTKa, IIHCTOCOMBI U Jpyrue. CucreMaTuyeckoe MmojnoxeHne, MopQoorus, UK pa3BUTHS, ITyTH
3apaxeHus1, 000CHOBaHHE METOIOB JIAOOPATOPHOI THATHOCTHKH M MTPOPHIAKTUKH.

74. l'enemunTel. O0mas xapakrepuctuka kiacca Cestoda. Buapl ¢uHH JeHTOYHBIX yepBeid. beprumii
LIETICHb, CBUHOM LIENEHb, KApJIMKOBBIA LENEHb, JEHTEL IIMPOKUM, SXMHOKOKK MU aJIbBEOKOKK.
Cucremarnueckoe MoJjoxeHue, MOp(hoIorusi, LUK pa3BUTHUS, 0OOCHOBaHHUE METOIOB J1a0OpPaTOPHON
JMarHOCTHKH, ITyTH 3apakeHHs, MPO(PUIAKTHKA

75. Tun Kpyrnele uepBu. Knaccuduranums. XapakTepHble 4YepThl OpraHu3amud. MeauInHCKOe
3HaueHue. Ackapua, BJacoliaB, OCTpPHIA, TPUXHHEUA, puiuTta, ¢uipus. CucTeMarudeckoe
HOJIOKeHNe, MOpP(OJIOTHs, LUK pa3BUTHSA, 0OOOCHOBAaHME METOJOB JMArHOCTHKH, IyTH 3apa)KCHUs,
npoUIIaKTHKA.

76. IlapazuTnueckrue WICHHUCTOHOTHE: KIEIIW — oOmas XapaKTepHCTUKA, CEMEHCTBO HKCOJOBEIC
KJICIIM, CEMEHCTBO apra3oBble KIEIIM; KJICHIM — OOHWTaTeNu XWiIuIia yenoBeka. CucTeMaTHueckoe
MOJIOXKEHNE, MOP(OIIOTHS, SMUAEMHUOIOTHUECKOE 3HAUEHHUE, MEPhl OOPBOBI.

77. TlapazuThueckne YJICHHCTOHOTHE: JKYK — HapBIBHUK, TapakaHbl, BIIM, KJIOMbL, OJOXH.
Cucremariueckoe MoJjoKeHue, MophoIorusi, STUAEMUOIOTHYECKOE 3HaUeHUE, MEPbl OOPBOBLI.

78. TlapasuTuveckue IKMBOTHbIE — BO3OyauTenu Oose3Held  denoBeka. llapasuTudeckue
YJIGHUCTOHOTHE: MYXH, KOMapbl, MOCKHUTBI, OBOJBI, CJIEMHHU, MOMKH. CHCTEMaTH4ecKoe IMOJIOKECHHUE,
MOpP(hOJIOTHS, STTHIEMUOIOTHYECKOE 3HAUYCHHE, MEPBI OOPHOBI.

81. TlomsiTue O TOpPMOHAax, BHJbl TOPMOHOB, THITbI (DU3HOIIOTUYECKOTO JEHCTBUS TOPMOHOB.
MexaHu3Mbl A€HCTBUS TOPMOHOB.

82. Ha)IHO‘le‘lHI/IKI/I. CTpOCHI/Ie u (bYHKI_[I/II/I rOpMOHLI MO3roBoro CJj1osa HaalnO4C4YHHUKOB.

83. FOpMOHLI KOpbl HAANIOYCYHUKOB — KOPTHUKOCTCPOUBI. Poms MHUHCPAJIKOPTUKOUIOB U
TJIIFOKOKOPTUKOHUOB.

84. IlluToBuAHAS M MApalIUTOBUAHAS >Kene3bl: cTpoeHue, (pyHkuuu. IlposBieHus rumorupeosa M
THUIIOTHPEO3A.

85. DHuokpuHHas (QYHKOUS TOMKEITYIOYHOW >Kene3bl. MHCYIMH W TIIIOKaroH: ydacTHe B
MeTabOoIMIeCcKHX MpoIieccax.

86. DyHKIMH TMOJIOBBIX TOPMOHOB. TECTOCTEPOHBI, ACTPOTEHBI W MporecrtepoHsl. [ umous, ero
TOPMOHBI, UX (pr3HoIIOrHYECcKoe IeHCTBHE.

87. Buapl TOpMOHOB MULIEBAPUTEIBLHON CHCTEMBI, MX (PU3NOJIOTHUECKOE ACHCTBHUE.

88. BzanMozelicTBrE XKene3 BHYTPEHHEN CEKpELnN.

89. HeiiporymopanbHast perysisiuusa GyHKuuid opranusma. Ponb runoranamyca.

90. I'omeocras. Ilytu HagexxHOCTH HYHKIMOHHPOBAHUS OPTaHU3Ma KaK OMOJIOTMYECKON CHCTEMBI.

91. Perynsauus. Bunel perynsauuu. MectHad peryasauus. Hepsras perymanud. I'ymopanibHas peryasnus.
92. BHyTpeHHsA4 cpena oprannsma. yHKINK U COCTaB KPOBH.

93. ®u3nKO-XMMUYECKHE CBOMCTBA IJIa3Mbl KpOBH. OCMOTHUYECKOE U OHKOTHUYECKOE AABIICHHE.

94. CocraB U CBOICTBa IIa3Mbl KPOBH.

95. Kierounslii cocTaB KpOBU. DPUTPOLUTHL: CTpoeHUE U GYHKUMH. | eMOroOuH, BUIbI TeMOITIO0HHA.
[IprunHbI 3pUTPONIEHUH U SIPUTPOLUTO3A.

96. I'pynnbl KpoBU. ATTIIIOTUHOT€HbI U arVIFOTUHUHBIL. JJOHOPBI U PELIUIIUEHTHI.

97. Knetounslii coctaB KpoBH. JleHkouTel. [paHyIOIMTEI: KOJHMYECTBO, BUJIbI, CTPOCHUE U (PYHKITUH.
Jleiikonurapuas hopmyna. JIeiKonuThl. ArpaHyJIOIMTHI: KOJTUYECTBO, BUABI, CTPOCHUE U (DYHKLIUH.

98. Tpom6ouuTsl. CTaguu cBepThIBaHUS KpoBH. PUOpUHOIHUS.

99. KposerBopenue. OpraHbl KpoBeTBOpeHHs. Perymsmms kpoBerBopeHus. Crenuduyeckue u
Hecneruduueckre GakTopel IPUTPOIIOI3a.

100. NmmyHuTer M uMmyHHas cucrteMa. Crenuduueckuii U HeclenUpUUEeCKHi HMMYHHTET.
AKXTUBHBINA U MACCUBHBI UMMYHUTET.

[IpumepHEIi nepedeHb BOPOCOB K 3a4eTaMm:
1. Kiero4nslii ¥ rymMoOpaqbHBIA UMMYHHUTET: OIpelesIeHHE, 3HaYeHWE W (PyHKIUH. AHTHUTEHBI, UX
pacro3HaBaHue, BUABI MYMMYHHOI'O OTBETA.

Opranbl MIMMYHHOH CHCTEMBbI

Knerounslii 1 ryMOpasbHBI IMMYHUTET: ONIPEAEICHUE, 3HaYCHUE U QyHKIINN.
AHTHUIreHbl, UX paclo3HaBaHUE, BUABI MMMYHHOI'O OTBETA.

AHTHTENA, UX BUIBL, IPOUCXOXKICHUE, 3HAUCHUE.

SN
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7. Omnpenenenue NOHATHA UMMyHOAeGHUUUT. [lepBuUHbIC 1 BTOPUYHBIE IMMYHOAC(DUITUTHI.

8. Jlumda u ymmmbarnyeckas cucrema. OTnuune nauMQaTHUECKOW CHUCTEMBI OT KpPOBEHOCHOM.
JlumdooObpamenue.

9. Cucrema kpoBooOparieHusi. THIIBI KPOBEHOCHBIX COCYIOB.

10. OcHOBHBIE TOKa3aTeNId TeMOJUHAMHUKH: OOBEMHAs U JIMHEWHAs CKOPOCTh KPOBOTOKA, JaBIICHHUE
KpPOBHU B Pa3JINYHBIX OTAEIaX KPOBEHOCHON CUCTEMBI. ApTeprallbHOE U BEHO3HOE JIaBJICHUE.

11. HenpepsiBHOCTH TOKa KpoBU. Ilynbc u mynbcoBas BoiHA. J[BM)KEHHE KPOBH IO KamMJUIspaM.
3HaueHne BEHO3HOIO TOHYCA.

12. Crpoenue cepaua. yHKIMOHANBHBIE CBOMCTBAa MUOKapaa. [IposBieHus cokpaiieHnii Muokapaa.
13. ABromarusi cepaua, ee npupoia u MmexanusM. [IpoBomsiias cucrema cepaua. Bogurenu purMma.
I'paguenT aBTomaruu.

14. Pabora cepamna u ee xapakrepucTuku. CepeuHbIi UKL

15. OKI". Bun, 3HaueHue €€ 3JIEMEHTOB.

16. Perymsanus GyHKIMH CepAeYHO-COCYAMCTON cucTtembl. HepBHas M TyMmopasbHas peryssinus
CEPACUHON ESITENBHOCTH.

17. pixanue: onpenenexHue, GyHKIUH, METOIbI HCCIEIOBAHUS. DTAllbl MPOLIECCA AbIXaHHS.

18. Crpoenue u pyHKIMHM OPTaHOB JbIXaHHUS.

19. HpixatenpHblii nuki. Bentwisanust nerkux. PaxTopbl, COCOOCTBYIONIME BHEIIHEMY ABIXaHHIO.
CgoiicTBa cypdaxTanra.

20. Mexanu3Mbl BIOXa U BbIgoXa. JlpIxarenbHble 00beMbl. Jlerounbie eMKOCTH. ['a3000MEH B JIETKHX.
TpaHcopT KUCIIOpOJa U YIIIEKUCIIOTO Ta3a KpoBblo. TKaHEeBOE AbIXaHHE.

21. Perymauusa papixaHus. JlpIxarenpHBId HEeHTp. MeXaHOPEUENTOPHBIA KOHTPOJb JABIXAHHA.
XeMOpeUenTOPHbIA KOHTPOJIb AbIXaHUS.

Kpurepun onennBanus
Onenka ommuao (10 OamwioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka omauuHo (8 6auioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo (7 0aiioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, PaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YECHHbIC 3HAHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.
Onenka ynoBiIeTBOpUTENbHO (4 Oaina) - BBICTABISETCS CTYACHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
Onenka ynoBieTBOpuTesibHO (3 Oayia) - BBICTABISETCS CTYACHTY, HOKa3aBlIeMy (parMeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



OueHka HEYJJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HaeT OOJbIIEH YacTh
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

Ha 3augere:
Ornenka "3a4TeHO" - CTaBUTCA MIPU MPABUIFHOM OTBETE Ha BOMPOCHI K 3aUETy,
Ornenka "He 3a4TeHO" - CTAaBUTCSA MPHU HETIPABUIHLHOM OTBETE.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu npoBenennu 3aueta u AnpHepeHINPOBAHHOTO 3a4eTa 00yJaromeMycst IPeA0CTaBIsIeTCs He MeHEe
40 MuHYT Ha MOAroToBKY. Ompoc mo OWIeTy W OTBEThl Ha JOINOJIHWUTENbHBIE BOIPOCHI HE JOJDKEH
IIPEBBIIIATH IBYX aCTPOHOMUYECKHUX YaCOB.



