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1. llosgcHuTEILHAA 3aNMUCKA.

[IporpamMa 1O OWMOJIOTMM COCTaBJICHAa Ha OCHOBE (PelepaibHOTO KOMIIOHEHTAa TOCYJapCTBEHHOTO
CTaHJapTa OCHOBHOIO 00IIEero o0pa3oBaHMUsL.

OO0mas xapakrepucTuka yue0HOro npeamera

Kypc Ouonornm Ha CTymeHHM OCHOBHOIO OOLIEro oOpa3oBaHMs HAIpaBieH Ha (OpPMHUpPOBAaHUE Y
YUAIIUXCSl TPEICTaBICHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX >KMBOM TNPHUPOJBI, €€ MHOT000pasuu M
9BOJIIOLMM, YeEJOBEeKEe Kak OuocoumanbHoM cymiectBe. OTOOp copepikaHusi IPOBENEH C  Y4YETOM
KYJIBTYpOCOOOpa3HOTO MMOIX0/1a, B COOTBETCTBUU B KOTOPHIM YYaIHeCs JOKHBI OCBOUTH OCHOBHBIC 3HAHUS
U yMEHMs, 3HauuMble JUIsI (OpPMHUpOBaHUS OOIIEH KyJIbTYpbl, COXPAHEHHUS OKpYXKarolled cpeabl U
COOCTBEHHOTO 3/I0POBbSI, BOCTPEOOBAHHBIC B TIOBCEAHEBHOM KU3HHU U MPAKTUIECKOH EATEITLHOCTH.

OCHOBY  CTPYKTYpUpOBaHUSI  COJEp’KaHUsl  Kypca  OHMOJOIMH  COCTaBISIOT  BeIylIMe
crucTeMooOpa3ylone WIS — OTIMYUTEIbHbIE OCOOCHHOCTH JKHMBOM TPHUPOJBI, €€ MHOTrooOpasue Hu
HBOJIIOLMS, B COOTBETCTBUU C KOTOPBIMH BbIIETICHBI OJIOKU COAEPIKaHUS:

[Ipu3Haky XKUBBIX OPraHU3MOB;

Cuctema, MHOrooOpasue 1 3BOJIIOLUS KUBOU MPUPOIBI;

UYenoBek u €ro 310pOBbE;

B3aumocBs3u OpraHu3MoOB U OKPYKAIOIIEH CPEJIbI.

OcHOBY u3y4eHHUS Kypca OHOJOTMH COCTABIISIIOT 3KOJOTO-IBOJIONMOHHBIA M (DYHKIMOHAIBHBINA
MIOJIXO/IbI, B COOTBETCTBUU C KOTOPHIMU AKLIEHTHl B U3yYEHHMM MHOI000pa3us OpPraHU3MOB MEPEHOCITCS C
paccMOTpPEHHsI OCOOEHHOCTEH CTPOEHUs OTAENbHBIX IPEACTaBUTEIEH Ha pacKpbITUE IPOLECCOB HX
KHU3HEJEATENbHOCTH U YCIOXKHEHNE B X0/1€ 3BOJIIOLMHU, IPUCTIOCOOJIEHHOCTH K cpesie OOMTaHuUs, POJIU B 3KO-
2 cucreMax.

B copepxxanum pasznena «YenoBek M €ro 370poBbe» 0CO00€ BHHMAHHUE YJIENEHO COLUAIbHON
CYLIHOCTH YEJIOBEKA, €r0 POJIM B OKPYKAIOILIEH Cpelie.

N3yueHue OHONOrMHM Ha CTYNEHH OCHOBHOIO 0OILIero oOpa3oBaHUs HANpaBIEHO Ha JIOCTUIXKEHHE
CHEAYIOLIUX LEIIECH:

* OCBOGHHE 3HAaHUH O JKMBOM MPUPOJE M NPUCYIIUX €W 3aKOHOMEPHOCTSX; CTPOCHMH,
KHU3HEICITENILHOCTY M CpeAoo0pa3yrolel poiM JKHUBBIX OPraHHW3MOB; YEJIOBEKE KaK OHMOCOLMAIBLHOM
CYILIECTBE; O POJIM OMOJIOTUYECKON HAYKH B MPAKTUUYECKOMN NEATETbHOCTH JIFOAEH; METOAAX MO3HAHUS KUBOU
MIPUPOJIBI;

* OBJIAJICHHE YMEHUSIMH NPUMEHATh OMOJIOTUYECKHE 3HAHMS [l OOBSICHEHUS MPOLIECCOB M SBICHUN
KUBOM TPUPOIBI, JKU3HEIEATEIBHOCTH COOCTBEHHOIO OpraHM3Ma; HCIOJIb30BaTh HWH(OpPMALKUI0 O
COBPEMEHHBIX OCTH)KEHHUSAX B 00JIACTH OMOJIOTHMH U 3KOJOTHH, O (pakTopax 3/0pOBbs U pUCKa; paboTaTh ¢
OMOJIOTMYEeCKMMHU  MPUOOpaMK, HWHCTPYMEHTAMH, CHPAaBOYHMKAMHU; TMPOBOAWUTH  HAOMIOAEHUSA 34
OMOJIOTMYECKUMHU 00BbEKTaMHU U COCTOSIHUEM COOCTBEHHOT'O OpraHu3Ma, OMOJI0rHYeCKHe HIKCIIEPUMEHTHI,

* pa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
npoliecce NMpoBeeHNs HaOMI0IeHUH 3a )KUBBIMU OpraHU3MaMM, OMOJIOTHYECKUX HIKCIEPUMEHTOB, paboThI €
pa3IMYHBIMU UCTOYHUKAMH UH(OpMaINY;

* BOCIIUTaHME MMO3UTHUBHOTO LIEHHOCTHOT'O OTHOILEHUS K JKHBOM MpUpOse, COOCTBEHHOMY 3/10pPOBBIO U
3JI0pOBBIO IPYTUX JIIOJIEN; KYJIbTYpbI IOBEJEHUS B IPUPO/IE;

* HCIMOJIb30BaHUE NPUOOPETEHHBIX 3HAHMM M yMEHHUIl B IOBCEIHEBHOM XKHM3HM A yXola 3a
pacTeHUsSIMH, JIOMAIIHUMHU )KMBOTHBIMH, 3200Thl O COOCTBEHHOM 3/I0POBBE, OKa3aHUs MEPBOIl MOMOLIHN cede
U OKpYXalolllMM; OLEHKH IIOCIEACTBUM CBOEH JEATEIBHOCTH 110 OTHOUIEHWIO K IIPUPOAHON Ccpene,
COOCTBEHHOMY OpPTaHHM3MY, 3/10POBbIO APYTUX JIIOJEH; ISl COOIOACHHS TIPaBUII MTOBEICHUS B OKpYKarolen
cpezie, HOpM 37I0pOBOr0 00pasa *HU3HU, NPO(UIAKTUKH 3a00JIeBaHUM, TpaBMaTH3Ma M CTPECCOB, BPEIHBIX
npussluek, BUY-undexumu.

Ha n3yuenue npeamera oTBOUTCS:

6 xnacc-34 4., 1 gac B HEJEIIIO;

7 ximacc- 68 4., 2 yaca B HEACIIO;

8 Kimacc- 684., 2 yaca B HEJIEIIO;



9 ximacc- 68 4., 2 yaca B HEACIIO;
10 kmacc- 684., 2 gaca B HEJIEINIO.

TPEBOBAHIA K YPOBHIO ITIOJI'OTOBKH BBIITY CKHHKOB

B pe3ynbrarte n3yueHusi OMOIOTHH YICHUK JTOJDKEH 3HATH/TIOHUMATH:

- IpU3HAaKW OHOJOIMYECKUX OOBEKTOB: MKMBBIX OPraHU3MOB; T'€HOB U XPOMOCOM: KIETOK U
OpPraHU3MOB DPACTCHHI, >XUBOTHBIX, T'pPUOOB W OakTepuil; MOMYISALUNA; SKOCHCTEM H arpo3KOCHUCTEM;
Oouocdepsl; paCTeHUH, )KUBOTHBIX U TPUOOB CBOETO PErMOHA;

- CYHIHOCTh OHMOJIOTMYECKHX IPOLIECCOB: OOMEH BEIIECTB W TPEBPALICHHUS DHEPIrUH, MUTAHUE,
IbIXaHUE, BBIIEICHHUE, TPAHCIOPT BELIECTB, POCT, DPA3BUTHE, DPA3MHOKEHHUE, HACJIECICTBEHHOCTb W
U3MEHUYUBOCTb, PErYyJSLUs JKU3HEIEATEIBHOCTH OpraHu3Ma, pa3ApaXMMOCTb, KPYTOBOPOT BEILIECTB U
IIPEBPALCHNS DHEPTUH B DKOCUCTEMAX;

- 0COOCGHHOCTM OpraHM3Ma 4eJOBEKa, €ro CTPOCHHUs, >KU3HEACATEIbHOCTH, BBICIICH HEPBHOMN
JESTEIIBHOCTH U IIOBEICHUS;

YMETb:

- OOBSICHATB: POJIb OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHOH €CTECTBEHHOHAYYHOIH KapTHHBI MUpa, B
MPAKTUYECKON JAEATEIBHOCTH JIO/ICH U CAaMOTO YYCHHKA; POJCTBO, OOIIHOCT MPOUCXOKIACHHUS U ABOIIOIHIO
pacTeHuil M >)KMBOTHBIX (Ha MpPUMEpE COMOCTABIEHUS OTAENbHBIX IPYII); POJIb Pa3IMYHBIX OPraHU3MOB B
KU3HH YEJIOBEKa M COOCTBEHHOW JEATENIbHOCTH; B3aMMOCBS3M OPTaHM3MOB M OKPYXAIOIIEH Cpembl;
OMOJIOTMYECKOT0 Pa3HOOOpasus B COXpaHEHUU OHOchephl; HEOOXOAMMOCTD 3alUThl OKPYKAIOIIEH Cpe/bl;
POJICTBO Y€JIOBEKAa C MJIEKOMHUTAIOIIMMHU XUBOTHBIMH, MECTO U POJIb YEJIOBEKAa B IPHUPOJIE; B3aUMOCBSA3HU
YeJIOBEKa M OKpY’KalolleHd cpellbl; 3aBUCUMOCTb COOCTBEHHOTO 3I0POBbS OT COCTOSIHUSL OKpY)Karolleu
Cpelbl; TPUYUHBl HACIEICTBEHHOCTH M W3MEHYMBOCTH, IIPOSBIIEHUS HACJIEICTBEHHBIX 3a0o0sieBaHU,
MMMYHHTETA y YEJIOBEKA; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME;

- U3y4aTh OMOJIOrHYECKHE OOBEKTHI U MPOLECCHI: CTABUTh OMOJIOTMYECKHE SKCIIEPUMEHTHI, OMTUCHIBATh
1 OOBSICHATB PE3YNIbTAThl ONBITOB; HAOII0AATh 32 POCTOM M Pa3BUTHEM PACTEHUI U KUBOTHBIX, IOBEIEHUEM
KUBOTHBIX, CE30HHBIMM M3MEHEHHSIMH B MPHUPOJE; paccMaTpuBaTh Ha TOTOBBIX MHKpoIIpenapaTax Hu
OIUCHIBATh ONOJIOTHYECKUE OOBEKTHI;

- pacrno3HaBaTh U ONMCHIBATh: HA TA0IMIIAX OCHOBHBIEC YACTU U OPTaHOMIbI KJIETKH, OPraHbl U CUCTEMBbI
OpPraHOB YEJIOBEKAa; Ha JKUBBIX OOBEKTaX M TaOJIMIIAX OpraHbl IIBETKOBOTO PACTEHMSI, OPTaHbl U CHUCTEMBI
OpPraHOB >KMBOTHBIX, PAacCTEHMsI Pa3HBIX OTAENOB, *XKMUBOTHBIX OTJEJIBbHBIX THUIIOB M KJIaccoB; Hauboiee
paclpoCTpaHEHHBIE PACTEHUS M JKUBOTHBIX CBOEH MECTHOCTH, KyJIbTYpPHBIE DPACTEHUS M JIOMAIIHUX
KUBOTHBIX, CheI0OHBIE U AJOBUTHIE TPUOBI, ONTACHBIE 1JIs YeJIOBEKa PACTEHHUS U )KUBOTHBIE;

- BBIABJISITH W3MEHYMBOCTH OPraHM3MOB, IPUCIOCOOJIEHUS OPraHU3MOB K Cpefe OOWTaHMs, THUIIbI
B3alMO/ICHCTBUS pa3HbIX BUJIOB B 3KOCHCTEME;

- CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI (KJIETKH, TKaHW, OPraHbl U CHUCTEMbl OPraHOB, OPraHU3MBbI,
MIpe/ICTaBUTENEN OT/IENbHBIX CUCTEMAaTHUYECKHX TPYIII) U JIeNaTh BHIBOJIBI HA OCHOBE CPABHEHMS,

- OIpEIeNsATh NPUHAIIECKHOCTh OMOJIOTHYECKUX 00BEKTOB K OMPEAEICHHON CHCTEMAaTHYeCKOH rpymrme
(xnaccuduxarms);

- aHAJIM3UPOBATh M OILIEHUBATh BO3/AEUCTBHE (HAKTOPOB OKpYXKarolled cpelbl, (pakTOpOB pUCKa Ha
3/10pOBbE, TOCIEICTBUN JEATEIBHOCTH YEJIOBEKAa B 3KOCHCTEMaX, BIMSHHUE COOCTBEHHBIX IOCTYIKOB Ha
’KUBBIE OPTraHU3MBbl U IKOCUCTEMBI;

- IPOBOJUTH CAMOCTOATEIbHBIA OUCK OMOJIOTHYECKOM HH(OpMALIUU:

- HaXOJIUTh B TEKCTE y4yeOHUKA OTJIMYMUTENIbHBIE NMPU3HAKK OCHOBHBIX CHCTEMATUYECKHX TpPYIIL; B
OMOJIOTMYECKHX CIOBAPSAX M CIPABOYHMUKAX 3HAUEHUS! OMOJOTHYECKMX TEPMHUHOB; B PA3IIMYHBIX UCTOYHHKAX
HE00X0AMMYI0 MH(POPMALIMIO O JKUBBIX OpraHu3Max (B TOM 4YHCJE C HUCIOJIb30BaHMEM HH(OPMAIIMOHHBIX
TEXHOJIOTHN);

- MCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUA U YMEHUS B MPAKTHUYECKOU JESTEIbHOCTH U MOBCETHEBHOM
KU3HU JJISL:

- coOmojeHuss Mep MNpoUIaKTUKH 3a00J€BaHUM, BbI3BIBAEMBIX PACTCHUSAMHU, >KUBOTHBIMH,
OakTepusMu, rpubamMu W BUpycaMH; TpaBMmaTtu3ma, crpeccoB, BUY-undexkunn, BpeaHBIX NPUBBIUEK



(KypeHue, aJKoroJi3M, HApKOMaHUs); HApYLICHHUsI OCAHKH, 3PEHUS, CIyXa, HHPEKIIMOHHBIX U MPOCTYIHBIX
3a00JICBaHUI;

- OKa3aHUs MEePBOU MMOMOIIHY MPH OTPABICHHUHU SITTOBUTHIMH TPHOAMH, PAaCTEHUSMH, YKYCaX KHBOTHBIX;

IIPU MIPOCTYIHBIX 3a00JIEBAHUSX, 0KOTaX, 0OMOPOKEHUSX, TpaBMaX, CIIACEHUH YTOMAIOUIETro;

- palMOHAILHON OpraHW3aly TPyla U OTAbIXa, COOJIFOJICHUS MPABUJ TOBEICHUS B OKpYKaromeh
cpene;

- BbIpallluBaHWA U PA3MHOKCHHA KYJIBTYPHBIX paCTeHI/Iﬁ 1 JOMAIIHUX KMBOTHBIX, YXO/a 3a HUMHU,

- IpoBeIeHUs1 HAOJIOIEHUH 32 COCTOSIHMEM COOCTBEHHOTO OpraHu3Ma.

B conepkanne yueOHOTO MpeMeTa IpeIyCMOTPEHBI TeMBI pernoHanbHoro kommnonenta (PK)

2. Conep:xaHue y4eOHOTo mpeamera

«buosorus. ’Kusoi opranuzm» 6 kiaace
(354, 1 4. B HEnmENIO)

6



Paznen 1. CTpoeHne u cBoiicTBA KUBBIX opranu3mMoB (11 41.)

Tema 1.1. OcHOBHBIE CBOICTBA KUBBIX Opranu3mos (1 4.)

MHuoroo6pasue KUBbIX Opranu3MoB. OCHOBHBIC CBOICTBA KUBBIX OPTAaHU3MOB: KJIETOYHOE CTPOCHHE,
CXOAHBIH XMMHUYECKHUH COCTaB, OOMEH BEIIECTB U HSHEPruM, MUTAHUE, JIbIXaHUE, BBIJCJICHUE, POCT U
pa3BUTHE, PA3APAKUMOCTb, IBHKEHUE, PA3MHOXKEHHE.

Tema 1.2. XuMudeckuii COCTaB KJIETOK (24.)

ConepxaHre XMMUYECKUX 3JIEMEHTOB B KieTke. Boja, pyrue HeopraHu4eckre BEIIeCTBa, UX POJb B
KHU3HEICATENbHOCTU KJIeTOK. OpraHnyeckue BellecTBa: OEJIKU, KUPBI, YIIIEBOJbl, HYKJICHHOBBIE KHUCIOTHI,
UX POJb B KIIETKE.

JlaboparopHsble U paKTuYeckre padoThl

Ornpezenenue cocTaBa CEMsIH IMILIEHULIBI.

Tema 1.3. CTpoeHnne pacTUTEILHOM H )KHBOTHO# KJeToK. Kiterka — skuBasi cucrema (24.)

Kretka — anmemMeHTapHas €IMHUIIA )XKUBOTO. be3bsnepHbie U siaepHble kieTku. CtpoeHue u QyHKIUU
s/1pa, UATOIUIa3Mbl U €€ OpraHoug0B. XpOMOCOMBI, UX 3Ha4Y€HHE. Pa3inuus B CTPOCHUU PACTUTEIBHOU U
YKUBOTHOM KJIETOK.

JlaboparopHsble u npaKTuYeckre padoTsl

CrpoeHue KIETOK KUBbIX OPIraHU3MOB (Ha TOTOBBIX MUKPOINpENaparax).

Tema 1.4. Jleaenue kiaerku (1 4.)

Jenenue — eadgxcuevuiee ceoucmeo Kiemok. 3HaueHue OeNeHus O0nd  pocma U - pa3eumusl
MHO20KIEeMOUYH020 opeanusma. Jlea muna Oenenus. Jlenenue — OCHO8A PAZMHONCEHUS OP2AHUIMOS.
Ocnoguvie munel Oenenuss Kiemok. Mumos. Ochosnvie smanvl mumosa. CywHocms Meliosa u e20
buonocuueckoe 3HaveHue.

JlemoHCTpanus

Muxkponpenapam « Mumo3s».

Mukponpenapambi XxpomMocomMHO20 HAOOPaA Yeno8eKd, HCUBOMHBIX U PACTEHU.

Tema 1.5. Tkanu pacreHuii u ;kuBoTHbBIX (14.)

[Tonsitue «rkanpy. KileTOYHBIE 3JIEMEHTBI U MEXKKIETOYHOE BEUIECTBO. THIIBI TKAHEH PACTEHUH, UX
MHOT0o0o0Opasue, 3Ha4eHne, 0OCOOEHHOCTH CTPOEHHUs. THUIBl TKaHeH >KMBOTHBIX OPTaHU3MOB, UX CTPOCHHE U
byHKIHN.

JlaboparopHble 1 paKTUYeCcKre paboThI

TkaHM )KUBBIX OPTaHU3MOB.

Tema 1.6. Opransbl u cucTeMbl opranos (34.)

[Tonstue «opran». Opransl IBETKOBOI'O pacTeHMsl. BHemHee cTtpoeHne U 3HaueHne KopHsA. KopHeBble
cucreMmbl. Bunonsmenenus kopueil. Ctpoenue u 3HaueHue nobdera. [louka — 3auatounsiii mober. Crebenb
Kak oceBoi opraH mobera. Ilepensmxkenue Bemiects no credmto. Jlucr. Ctpoenne u ¢pynkuuu. [Ipoctsie u
CIIO)KHBIE JIUCThA. LIBETOK, ero 3HaueHue U CTpoeHHE (OKOJIOIBETHHUK, THIYMHKH, MecTHKH). ColBeTus.
[Tnoxpl, ux 3HaYeHue u pazHoodOpasue. CTpoeHHe CEMSIH 0JITHOJIOIBHOTO U JIBYIOJLHOIO pacTeHUH. CUCTEMBI
opraoB. OCHOBHbIE CUCTEMbI OPIaHOB XKUBOTHOI'O OpraHM3Ma: MUIEBAPUTENIbHAS, OMIOPHO-BUTaTEIbHAS,
HEpBHasl, SHIOKPUHHAs, Pa3MHOXKCHHSL.

JlaGopaTopHbie U IpaKTUYECKHE PaboThI

PacriozHaBaHue opraHoB pacT€HUN U JKUBOTHBIX.

Tema 1.7. PacTeHnst u )KNBOTHBIE KaK LeJI0CTHbIE oprann3msi (14.)

B3aumocBsI3b KIETOK, TKaHEH U OPraHoB B opranu3max. JKuBble OpraHu3Mbl U OKPYKaroIlas cpe/a.

Paznen 2. JKusHenessTe1bHOCTH opranu3mMos (17 4.)

Tema 2.1. [lutanune u numeBapenue (24.)

CymHocTh MNOHATUS «@uTaHue». OCOOEHHOCTH MUTAHUS PACTUTENLHOTO opranusma. [louBeHHoe
nuTanue. Bo3aymuoe nutanue (porocunrtes). OCOOEHHOCTH MUTAHUS KUBOTHBIX. TpaBoOsiHBIE KUBOTHBIE,
XUIIHUKH, TPYMOEIbl; CUMOMOHTHI, mapa3uTsl. [lumeBapeHne u ero 3HaueHue. OCoOEHHOCTH CTPOEHUS
MUIIEBAPUTENBHBIX CUCTEM XHUBOTHBIX. [IumieBapurenbHble (hepMEHTHI U UX 3HAUCHHE.

JlemoHCTpanus



JleiicTBrE KemyIOYHOTO coka Ha Oenmok. [leiicTBue ciroHBI Ha Kpaxmai. OMBITHI, JOKAa3bIBAIOIINE
o0Opa3oBaHHe KpaxMmayia Ha CBETY, MOIJIOUICHHE YTIEKUCIOro ra3a JIMCThsIMH, POJib CBETA M BOJBI B JKU3HU
pacTeHui.

Tema 2.2. /Ipixanue (24.)

3HaueHue aAbixaHusa. Poib KuCiIOpoJa B Mpolecce pacHICTUICHHs] OpPraHWYECKUX BEIIECTB U
O0CBOOOXKICHHS dHEpruid. J[pixanue pacteHuil. Poib ycThUIl M YeUEeBHYEK B JIBIXaHUU pacTeHuil. JlpixaHue
KUBOTHBIX. OpraHbl AbIXaHUS KUBOTHBIX OPraHU3MOB.

JeMoHcTpanus

OnbpIThl, WUTFOCTPUPYIOIIUE JBIXaHWE MPOPACTAIOIINX CEMsIH;, JbIXaHWE KOpPHEH; OOHapyKeHue
YIJIEKUCIIOTO ra3a B BbIJIBIXa€MOM BO3/YXE€.

Tema 2.3. IlepenBu:keHne BelmecTB B opranusme (24.)

[lepenoc BemiecTB B opraHusme, ero 3HaueHue. llepensuxenue Bemects B pacteHuu. OcoOeHHOCTH
CTPOCHHSI OpPTaHOB pACTEHHUH, 00ECNeuMBarOIIUX MpoIecc MepeHoca BemecTB. OcoOEHHOCTH MepeHoca
BEIIECTB B OpraHu3Max *XUBOTHbIX. KpoBeHOCHast cuctema, e€ crpoenue u ¢pyHkiuu. ['emonumpa. Kposs u
e€ cocTaBHbIC YaCTH (TJ1a3Ma, KJIETKUA KPOBH).

JeMoHcTpanus

OnbIT, WUTIOCTPUPYIOUIUNA TYTH TEPEABMKCHUS OPraHMYECKUX BEIIECTB IO CTEOII0 pacTeHHS.
Mukpornpenaparsl «CTpO€HHE KIETOK KPOBH JIATYIIKU» U «CTpOCHHE KIETOK KPOBU YEIIOBEKAY.

JlabGopatopHbIe 1 MPaKTUIECKHE PAOOTHI

[lepenBurkeHUE BOJBI U MUHEPATBHBIX BEIIECTB M0 CTEOIIO.

Tema 2.4. Boinesnienne. O6MeH BelecTB U dHeprum (24.)

Ponp BeIeneHus B mpouecce )KU3HEAEATEIbHOCTH OPranu3MoB. [IpoayKThl BbIACIIEHUS Y PACTEHUN U
KUBOTHBIX. Beinenenue y pacrenuii. Boinenenue y >KMBOTHBIX. OCHOBHBIE BBIJCIHUTEIBHBIE CHUCTEMBI Y
KHUBOTHBIX. OOMEH BEIECTB U SHEPTUH.

Tema 2.5. OnopHubie cucrembl (14.)

3Ha4YeHHE OMOPHBIX CUCTEM B KU3HHU OpraHu3MoB. ONOpHbIE CUCTEMbI pacTeHHil. ONOPHBIE CUCTEMBI
KUBOTHBIX.

JlemoHcTpanus

Ckenetsl MieKonuTaOmMux. Pacnuisl koctel. PakoBuHbl MouTIockoB. Kosutekiinun HaceKOMBbIX.

JlabopartopHble 1 paKTUYecKre padoThI

Pa3nooOpa3re onmopHBIX CUCTEM KUBOTHBIX.

Tema 2.6. /Ipuzkenne (1 4.)

JIBkeHrWe KaK BaKHEHIIass OCOOEHHOCTh JKMBOTHBIX OpPraHW3MOB. 3HAY€HWE JBUTATEIbHOMN
aKTUBHOCTH. MeXaHU3Mbl, 00eCTIeYnBAIOIIUE IBIKEHUE )KUBBIX OPTaHU3MOB.

JlaGopaTopHbie U IpaKTUYECKHE PaOOTHI

JIBr>xeHre HHQY30pUU TY(EIbKH.

[Iepemenienue 10XKAEBOTO YEPBs.

Tema 2.7. PeryJisinusi poueccoB Ku3HeIesATeTbHOCTH (2 4.)

JKuzHenesaTenbHOCTh OpraHu3mMa M €€ CBsA3b C OKpyXKarolen cpenou. Perymsuus mnpoueccoB
KU3HEIEATeIbHOCTH OopraHu3MoB. Pazapaxumocts. HepBHas cuctema, ocoOeHHOCTH cTpoeHus. Peduiekc,
WHCTHUHKT.

Tema 2.8. Pazmuo:xxenne (24.)

buonoruueckoe 3HaueHue pazMHOXKeHUs. Bunbl pasmHoxeHus. becronoe pasMHOXKEHHE >KUBOTHBIX
(meneHue mpocTeuinx, MoYKoBaHue rufpsl). becnonoe pasmHoxxkenue pacteHuil. [lonoBoe pa3mMHoOkeHME
opranu3mMoB. OCOOEHHOCTH TMOJIOBOTO PA3MHOXKEHHUS KUBOTHBIX. Opranbl pa3MHokeHus. [1o710BbIe KIIETKH.
OmnonotBopenue. [lonoBoe pazmMHokeHue pactenuii. Onbuienue. J[BoiiHoe ornogoTBopenue. O0pa3oBaHue
TIJIOJIOB U CEMSIH.

JlemoHCTpanus

CriocoOrbl pa3MHOKeHUs pacTeHui. PazHooOpasue u cTpoeHue COLBETUH.

JlaboparopHble 1 MpaKTUYeCcKre paboThI

BereratuBHO€ pa3sMHOKEHHE KOMHATHBIX PACTEHHIA.

Tema 2.9. Poct u pa3Butue (2 4.)



Pocr u passutue pacrenmii. MuHnuBunyanbHOe paszBuTve. PacmpocTpaHeHue IUIOJOB U CEMSH.
CocTosiHuE TOKOS, €r0 3HAa4€HUE B >KU3HM PACTCHUM. YCIOBHS TpopacTaHus cemsiH. [Iutanue u poct
npopocTKoB. (OCOOCHHOCTH pa3BUTHs JKMBOTHBIX OpraHM3MOB. Pa3BuTHe 3apoxpimia (Ha MpuMepe
naHietHuka). [ToctamOpruoHanbHOe pa3BUTHE KUBOTHBIX. [IpsiMoe u HenpsiMoe pa3BUTHE.

JlemoHCTpanus

Crioco0sI pacnpocTpaHeHus 10/10B U ceMsH. [Ipopacranue cemsiH.

JlabGopatopHble 1 MPaKTUIECKHE PAOOTHI

[Ipsimoe u HenpsMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepuase).

Tema 2.10. Opranusm kak exuHoe nesoe (14.)

B3auMocCBs3p KJIETOK, TKaHEW M OpPraHoB B OpraHu3Me. PeryisTtopHas AesSTelbHOCTh HEPBHOW M
rymMopansHOi cucteM. OpranusM (QYyHKIMOHUpPYET Kak eauHoe menoe. Opranusm — Ouosoruueckas
cucTema.

Paznen 3. Opranusm u cpena (24.)

Tema 3.1. Cpena oouranusi. ®akropsi cpeani (14.)

Bnusiane (hakTopoB HEXHMBOW HPUPOABI (TEMIIEpPATyphl, BIAXKHOCTH, CBETA) HA KUBBIC OPraHU3MBI.
B3anMocBs3u KUBBIX OPraHU3MOB.

JlemoHCTpanus

Konnekunu, nimocTpupyronme 3K0JI0rH4ecKrue B3auMOCBS3H )KUBBIX OpPraHU3MOB.

Tema 3.2. Ilpupoaubie coodmecrna (1 4.)

[Tpupoanoe cooduiectBo. Jxocuctema. CTpyKTypa U CBsI3U B IpUpoiHOE coodiecTBe. Llenu nuranus.

JlemoHCTpanus

Mopenu 3K0J0rHYeCKUX CUCTEM, KOJUIEKIUH, WILTFOCTPUPYIOIIHE MHUILEBbIEC LENH U CETH.

PesepBHoe Bpems — 5 u.

«buonorusi. MHoroodpasue ;KMBbIX OPraHU3MOB» 7 KJacc
(70 u, 2 u. B HEZIEIIO)

Beenenue (3 4.)

Mup KHUBBIX OpPraHU3MOB. YPOBHM OpraHU3allMM M CBOMCTBA JKMBOro. DKocucTeMbl. buochepa —
rio0anbHast YIKOJIOTHYECKAs CUCTEMA; TPAHUIIBI U KOMIIOHEHTHI Orocdepbl. [IprurHbl MHOr00o0pas3us KUBBIX
OpraHu3MoB. OBojroIMOHHas Teopuss Y. JlapBuHa O NPHUCIIOCOOJEHHOCTH K Pa3HOOOPA3HBIM YCIOBHSIM
cpenpl oburtaHus. EcTtecTBeHHass cuctemMa KiaccH(UKAMU KaKk OTPAXKEHHE TMPOIecca HBOIIOIUH
OpPTraHU3MOB.

Paznea 1. IlapcrBo Ipoxapuorsl (3 4.)

Tema 1.1. MHoroo0pasue, 0CO0CHHOCTH CTPOCHHSI H TNPOHCXO0XKACHHE NPOKAPHOTHYECKHX

opranusmos (3 4.)

ITpoucxoxaenne u HBoironuss Oakrepuil. OOmMe CBOMCTBa NPOKAPHOTHYECKUX OPraHU3MOB.
Mmuoroo6pasue ¢popm Oaktepuii. OCOOEHHOCTH CTpOEHUs OakTepuanbHOU KieTku. [ToHsTHE 0 TUMax oOMeHa
y npokapuoT. OcoOEHHOCTH OpraHM3alUHU U KU3HEAEATEIIbHOCTU NMPOKAPHOT; paclpoCTpaHEHHOCTb U POJIb
B OMOIIeHO3aX. DKOJIOTHYECKasl pOJib M MEIUIIMHCKOE 3HaYeHHE (Ha MpUMeEpe MpeCTaBUTeIeH MoAnapcTBa
Hacrosmue 6akrepun).

JlemoHCTpanus

CTtpoeHue KIETOK pa3INuHbIX MPOKAPHUOT.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

3apuCcOBKa CXEMbI CTPOCHUS POKAPUOTUIECKOM KIIETKH.

Pa3znen 2. llapcrBo I'pudsl, JInmaiinuku (4 4.)

Tema 2.1. O6mas xapakrepucTuka rpuoos (3 4.)

[Tpoucxoxaenne u Bomonus rpudoB. Ocobennocmu cmpoenus Kiemox epu6os. OcHogHbie uepmbl
opeaHuszayuyu  MHO2OKIEMOUHbIX 2pubos. Omoenvl. Xumpuouomukoma, 3ucomuxoma, Ackomukoma,
basuouomuxoma, Omuxoma,; epynna Hecosepuennvie epudvl. OCOOCHHOCTH JKU3HENCATEIBHOCTH U
pacripoctpaHeHue. Poiab rpu0oB B OMOLIEHO33aX M XO3SICTBEHHOM JIEATENILHOCTH YenoBeka. MHoroobpasue
rpubos Kemeposckoii ob6nacru.

JlemoHCTpanus



CxeMbl CTpOEHHUSI TPEICTABUTENICH pPA3IUYHBIX CHUCTEMAaTHUYECKUX TPYHN TpHOOB, pa3iuyHbIe
npencTaBuTeNu napcrsa ['pubsbl, cTpoeHue MI010BOro Tejla HUISIIOYHOro rpuba.

JlaboparopHble 1 MPaKTUIECKHE PAOOTHI

CTpOCHHE ILIECHEBOr0O rpHba MyKopa .

Pacro3HaBaHme CheIOGHBIX 1 SIOBUTHIX TPHOOB .

Tema 2.2. JInmaitnuku (1 4.)

[TonsitTne o cumOuosze. OOImIAas XapaKTePUCTHKA JUIIAWHUKOB. THMBI CIIOCBUI JIHIIAHHUKOB;
0COOCHHOCTH JKU3HENIEATEIIbHOCTH, PACIPOCTPAHEHHOCTD U KOJIOTHYECKas POJIb JUIIAHHUKOB.

JlemoHCTpanus

CxeMbl CTpOeHUs TUIIATHUKOB, Pa3IM4HbIC IPEJACTABUTENN JTUIIAHHUKOB.

Paznen 3. IlapcrBo Pactenus (16 u.)

Tema 3.1. O01masi XapakTepUCTHKA pacTeHuii (2 4.)

PactuTenbHbIl OpraHu3M Kak LEJIOCTHas cucrema. KieTku, TKaHU, OpraHbl M CHCTEMbI OpPIaHOB
pactenuii. Perynsius Xu3HeAesITeNbHOCTH pacTeHuid; GuToropmonbl. OCOOEHHOCTH KU3HENEATEIbHOCTH
pacrenuil. dotocunre3. IIurmentrl. Cuctemaruka pacTeHHMH; HHU3LIME U BbICIIME pacTeHus. Buposoe
pasHooOpa3ue pactennii KemepoBckoii o6acTy.

JlemoHCTpanus

Pucynku yueOHMKA, TOKa3bIBAIOIINE OCOOECHHOCTH CTPOEHUS U IKHU3HEACATEIHbHOCTH Pa3IMYHBIX
npejacraBuTened  1apctBa  pacTeHui. CXembl, OTpa)kalolle OCHOBHBIE HANpaBJEHUS OSBOJIIOIUU
pacTUTENbHBIX OPraHNU3MOB.

Tema 3.2. Hu3ume pacrenus (2 4.)

Bogopocnu xak apeBHeiimas rpymmna pactenuii. O0mas xapakTepucTika Bojgopocieid. OcodeHHoCTH
cTpoeHust Tena. OIHOKIETOYHbIE M MHOTOKJIETOYHBIE BOAOPOCIH. MHOrooOpasue BOIOpPOCIEH: OTIEIbI
3enénble Bogopociu, bypeie Bogopocian u Kpacusie Bogopocnu. PacnpocTpaHeHue B BOAHBIX U HA3€MHBIX
OMOoIIeHO3aX, IKOJIOTHUYECKas poiib Bojopociei. [IpakTiuueckoe 3HaYeHHUE.

JlemoHcTpanus

CxeMbl cTpoeHUs BOJIOPOCIIEN PA3IMYHBIX OTIEIIOB.

JlaboparopHble U paKTU4YecKre paboThI

VI3yueHe BHEIHEro CTPOCHHS BOIOPOCIICH .

Tema 3.3. Boiciune cnopoBbie pactenust (4 4.)

[TpoucxoxaeHne u oOmas XapaKTEepPUCTHKA BBICHIMX pacTeHUHd. OCOOEHHOCTH OpraHu3aluu |
WH/JMBUYAIIBHOTO Pa3BUTHsS BbIcHIMX pacTeHui. CnopoBble pacTteHus. OOmas XapaKTepHUCTHKA,
npoucxoxaenue. Otnen MoxoBuaHble; 0COOEHHOCTH OpraHM3alluy, )KU3HEHHOTo 1ukia. Pacipoctpanenue
u ponb B Owuonenozax. Otnen I[lnayHoBHIHBIE; OCOOEHHOCTH OpraHU3alMM, >KU3HEHHOTO LHKJIA.
Pacnipoctpanenue u poib B 6uoneHo3ax. Otaen XBOIIEBHUIHbIE; OCOOEHHOCTH OpraHu3alluu, )KU3HEHHOTIO
nukia. Pacnpoctpanenne u pone B Ouonenozax. Otnen IlamopotHuxoBuansle. Ilpoucxoxxiaenue u
0COOEHHOCTH OpraHM3alliy NanopOTHUKOB. JKM3HEHHBIN LUK NanopoTHUKOB. PacnpocTpaneHnue u poiib B
OuoIIeHO3aX.

JlemoHCTpanus

CxeMbl CTpOEHHUS U )KM3HEHHBIX IIMKJIOB MXOB, XBOLIEH U IUIAYHOB, Pa3JIMYHbIE IPEICTABUTENN MXOB,
IUIAYHOB M XBOIIEH, CXeMbI CTPOCHHUSI MAIOPOTHUKA; IPEBHUE MAIIOPOTHUKOBUJIHBIE, CXEMa IIMKJIa Pa3BUTHUS
MallOPOTHHKA, Pa3IMYHbIE ITPEICTAaBUTENN TAIOPOTHUKOBHIHBIX.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

VI3ydeHye BHEIIHEro CTPOSHHS MXa .

Vi3yueHue BHEIHEro CTPOCHHS IaIOPOTHHKA .

Tema 3.4. Boiciine cemennsble pacrenus. Oraen I'onocemennbie pactenus (2 4.)

[IpoucxoxaeHre u 0COOEHHOCTH OpraHU3alluu TOJ0CEMEHHBIX PACTEHUM; CTPOEHUE Tela, KU3HEHHBIE
¢dopmBbI TONIOCEMEHHBIX. MHOr00Opa3ue, pacrpocTpaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb B OMOLIEHO33aX U
MPaKTUYECKOE 3HaYCHHE.

JlemoHCTpanus

CxeMbl CTPOEHUS TOJIOCEMEHHBIX, LIUKIT Pa3BUTHS COCHBI, Pa3JINYHbIE IPEICTABUTENN TOJI0CEMEHHBIX.

JlaGopaTopHble U MpakTH4YeCKnue paboThI
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W3yuenne cTpoeHHus U MHOT0OOpa3us TOJI0CEMEHHBIX paCTeHHﬁ*.

Tema 3.5. Boiciine cemeHHble pacteHusi. Otaen IlokpbiTocemennble (LIBeTkoBbI€) pacTeHus

(6 4.)

[IpoucxoxaeHne M OCOOCHHOCTH OpraHU3alui IOKPHITOCEMEHHBIX pACcTEHHUIl; CTpPOEHUEe Tena,
KHU3HEHHbIE (OpMBbI TOKpbIToceMeHHbIX. Kmaccel OnnonmonsHble u JIBymonbHbie. OCHOBHBIE ceMeiicTBa
MMOKPHITOCEMEHHBIX pacTeHUN (2 ceMeicTBa OJHOMONBHBIX M 3 CEeMEWCTBa JBYAOJBHBIX PACTCHUN).
Mmoroo0pasue, pacnpocTpaHEHHOCTh I[BETKOBBIX, MX pPOJb B OHOILEHO3aX, B JKMU3HM 4YEJIOBEKa H €ro
X03MCTBEHHOU JI€ATEIBbHOCTH.

JlemoHCTpanus

CxeMa cTpoeHHUs LIBETKOBOIO PACTEHMS; CTPOCHMS LBETKA, IIMKJ Pa3BUTHsS LBETKOBBIX PAaCTEHHI
(1BOMHOE OILIOAOTBOPEHUE), IIPEACTABUTENN PA3IMUHBIX CEMENCTB OKPHITOCEMEHHBIX PACTECHHM.

JlaboparopHble u paKTuYeckre padoThl

N3ydeHne cTpoeHus! MOKPHITOCEMEHHBIX paCTeHHﬁ*.

PacnioznaBanue HambOojee pacnpoCTPaHEHHBIX pACTEHM CBOEW MECTHOCTH, OIpEelIelIeHHe HX

CHCTEMATHYECKOTO [TOOKEHHS -

Pasznen 4. llapcerBo JKuporhbie (38 4.)

Tema 4.1. O6u1as XapaKTepUCTUKA KUBOTHBIX (1 4.)

JKUBOTHBI oOpraHu3M Kak LeJocTHas cucrema. KieTku, TKaHHW, OpraHbl U CHUCTEMbl OpPraHOB
KUBOTHBIX. Perynsuus Ku3HenesTeIbHOCTH )KUBOTHBIX; HEPBHAS U SHJIOKPUHHAs peryisiuu. OcoOeHHOCTH
KU3ZHEIEATEIIbHOCTU JKUBOTHBIX, OTJIMYAIOLIME UX OT IMPEACTABUTENEH APYrUX LAPCTB KUBOW MPUPOJBI.
Cucremarnika OJKMBOTHBIX; TAaKCOHOMHYECKHE KATETOpPUH; OJHOKIETOYHBIE W  MHOTOKJICTOYHBIC
(Oecrio3BOHOYHBIE U XOPJOBBIE) KMBOTHBIE. B3auMOOTHOIIIEHUS )KMBOTHBIX B OHOLIEHO3aX; Tpoduueckue
ypoBHU U 1ienu nutanus. XKuBotHelid Mup Kemeposckoii obnacru.

JlemoHcTpanus

Pacnpenenenne >KMBOTHBIX ¥ pacTEHUI 110 MJIaHeTe: Onoreorpaduieckue 00JacTH.

JlaboparopHble U paKTU4YecKre paboThI

AHanu3 CTPYKTYphl pa3IMdHbIX OMOMOB CYIIM U MUPOBOI'O OK€aHa Ha CXeMax U WIIIOCTPALIUsX.

Tema 4.2. IloqnapcTBo OaHOKIeTOYHDBIE (2 4.)

OOmias xapakrepucTuka npocreimux. Kinerka oJHOKIETOUHBIX )KUBOTHBIX KaK LI€JOCTHBII OpraHusM;
O0COOEHHOCTHM OpraHM3allii KJIETOK MPOCTEUIINX, CHelMalbHble opraHon/sl. PazHooOpa3ue npocredmux u
UX poJib B OMOIIEHO3aX, )KU3HU UYEJIOBEKAa U €ro Xo3siiicTBeHHOH nesTenbHOoCTH. Tun CapKoXKTyTHKOHOCIIBI;
MHOroo0pasue (GopM CapKOAOBBIX M KT'yTUKOBBIX. Tun CHOpPOBHUKH; CHIOPOBUKU — IApPa3UThl YeJIOBEKa U
KHUBOTHBIX. OcoOeHHOCTH opraHu3auuu npeacrasureneil. Tun Uugy3opun. MHorooOpasue uHdysopuii u
UX pOJIb B OMOLIEHO3aX.

JlemoHCTpanus

Cxembl CTpoeHHsI aMeObl, 3BIJIEHBI 3€lE€HONH U MH(QY30puU Ty(QenbKu, MPEeACTaBUTENH Pa3IMYHBIX

IPYII OJHOKJIETOYHBIX.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

Crtpoenue aMEOQBI, 3BIIIEHBI 3eEHON U HHDY30pUU TY(DEIbKH.

Tema 4.3. IloguapcTo MHorok;eTouHbie (1 4.)

OO1m1ast xapaKTepUCTHKA MHOTOKJIETOYHBIX KUBOTHBIX; TUIIBI CUMMETpUU. KileTKH ¥ TKaHU )KUBOTHBIX.
[Ipocreiinre MHOTOKIETOYHbIE — T'YOKH; UX PaclpoCTpaHEHHE U HKOJIOTHYECKOE 3HaUYEHUE.

JlemoHCTpanus

Turbl cMMMETPUH Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT000Opa3ue ryooK.

Tema 4.4. Tun KumeunonoJsiocrabie (3 4.)

Oco0OeHHOCTH  OpraHM3allid  KHUIIEYHONOJIOCTHBIX. becrojoe W  1MojoBO€  pa3MHOXKEHHE.
MHuoroo0pa3ue M pacnpoCTpaHEHHWE KHILIEYHOMOJOCTHBIX; THAPOUIHbIE, CUU(OHIHBIE M KOPAJJIOBbIE
noyiunel. Posib B MpUpOAHBIX COOOIIECTBAX.

JlemoHCTpanus

Cxema cTpoeHusl TUApbI, MEAY3bl U KOJIOHHUH KOPAJUIOBBIX MOJIMINOB. bruoreHo3 kopamnoBoro puda.
BHeliHee U BHyTpeHHEE CTPOEHHE KMILIEYHOIIOJIOCTHBIX.
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JlaGopaTopHble U IpaKTU4YeCKUue paboThI

N3ydenue miakaToB U TaOIUI, OTPAKAIOLIUX X0 pereHepaluu y THIIPHIL.

Tema 4.5. Tun [Lnockue yepBu (2 4.)

Oco0eHHOCTH OpraHu3aluu MmIockux yepBei. CBOOOIHOXKUBYIIIME peCHUYHBIE YepBH. MHOTroo0pasue
PECHUYHBIX YepBeil U UX poiib B OuoreHo3ax. [Ipucnoco0nenus kK mapasuTu3My y IIIOCKHX YepBEH; KIacChl
Cocanpuuku u Jlentounble uepBu. [loHsiTHE O >XM3HEHHOM IMKJE, LUKIBl DPA3BUTHS MEYEHOYHOIO
cocayiblIMKa M Oblubero nenmHs. MHoroo0pasue IUIOCKUX YepBeW-NMapa3uToB; Mephl MPO(PUIAKTHKH
napa3uTapHbIX 3a00JIeBaHUH.

JlemoHCTpanus

Cxembl CTpOCHHS IUIOCKMX YepBeil, BeOylIUX CBOOOAHBIA M Napa3sUTHUECKUd oO0pa3 >KU3HU.
Pa3znuynble mpencTaBuTeNd peCHUYHBIX yepBe. CXeMbl KU3HEHHBIX IIUKJIOB IIEYEHOYHOTO COCAJBIINKA U
ObIYBETO LICTIHS.

JlabopatopHble 1 MPaKTUIECKHE PAOOTHI

J’KuzHeHHble IUKIIBI TEYEHOYHOTO COCATBIINKA U OBIYBEro IEMHS.

Tema 4.6. Tun Kpyravie yepsu (1 4.)

Oco0OeHHOCTH  OpraHM3alMM  KpPYIJIbIX 4YepBe (Ha MNpuMepe 4YelOBEUYeCKOW  acKapubl).
CBOOOTHOXKUBYIIME U TAPa3UTHYECKUE KPYTIibie 4epBH. LMK pa3sBUTHS 4eIOBEYECKON aCKapHIIbl, MEpHI
npoUIAKTUKH aCKapua03a.

JlemoHCTpanus

Cxema cTpoeHUS M LHMKI Pa3BUTHs 4YEJIOBEUYECKOW ackapujbl. PazmuyHble CBOOOJHOKMBYIIHE U
napasuTHueckue GopMbl KPYIJIbIX YepBEH.

JlaboparopHble U paKTUYecKre paboThI

JKW3HEHHBIN HUKIT YETOBEYECKON aCKapH/Ibl.

Tema 4.7. Tun Koabuarbie yepsu (3 4.)

OcoOeHHOCTH OpraHM3alMy KOJbYATHIX YepBei (Ha IMpuUMepe MHOTOIIETHHKOBOTO YEpBS HEPEHIbI);
BTOpUYHAs TOJOCTh Tena. MHoOrooOpasue KOJb4aThIX YepBel; MHOTOIIETUHKOBBIE M MAaJlOIIETUHKOBBIC
KOJIbYaThle YEPBU, MUABKHU. 3HAUEHUE KOJIbYATBIX YepBEH B OMOLIEHO3aX.

JlemoHcTpanus

Cxema CTpOEHMS MHOTOIIETUHKOBOIO M MAaJIOIIETUHKOBOTO KOJbYaThIX uepBeil. Pasznnunbie
npencraButeny tuna Konpyarsie uepsu.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

BHemHee cTpoeHne 10k /1€BOr0 YEpBH.

Tema 4.8. Tun Mosumiocku (2 4.)

OcoOeHHOCTH OpraHu3allii MOJUTIOCKOB; CMEIaHHas IOJIOCTh Tena. MHorooOpasue MOJIIIOCKOB;
kyaccsl bproxonorue, J[ByctBopuarbie U ['0J0BOHOTrHME MOJUIIOCKH. 3HAUE€HHE MOJUIIOCKOB B OMOIIEHO3aX.
Posnb B )KU3HM 4eIOBEKA U €70 XO3AHCTBEHHON JEATEIIBHOCTH.

JlemoHCTpanus

Cxema cTpoeHUs OpIOXOHOTHX, JBYCTBOpPYATbIX M TOJOBOHOTMX MOJUIFOCKOB. Pa3znnunble
MIPE/ICTaBUTENN TUIIA MOJUIFOCKOB.

JlaGopaTopHble U mpakTU4YeCKHue paboThl

BremHee cTpoeHrE MOJUTIOCKOB.

Tema 4.9. Tun Ynenucronorue (7 4.)

[IpoucxoxaeHne U OCOOEHHOCTH OpraHM3allMM 4YWIEHUCTOHOTMX. MHOroo0pasue ujIeHHUCTOHOTHX;
kiaccel PakooOpassele, IlaykooOpasusie, Hacexomble m Muoronoxku. Kmacc PakooOpasubie. OOmias
XapaKTepUCTHKA Kjacca pakooOpa3HbIX Ha TMpPUMEpPEe PpEYHOro paka. Beicline ¥ HU3IIKE pPaKH.
MHoroo0pa3ue 1 3HaueHHe pakoodpa3HbIx B OuoreHo3ax. Kiacce [TaykooOpasnsie. OO1mias xapakTepucTHKa
naykooOpasubix. [layku, ckopnuoHsl, kien. MHoroodpasue U 3HaueHHE MayKooOpa3HbIX B OMOLIEHO3aX.
Knacc Hacekomble. MHoroo0Opasue HacekoMblx. OOImas XapakTepuCTHKa Kiacca HAaCEKOMBIX; OTPSJIbI
HACEKOMBIX C MOJIHBIM U HETIOJIHBIM IpeBpaiienrneM. MHorooOpasue 1 3Ha4eHHe HACEKOMBIX B OMOIIEHO3aX.
MHOTrOHOXKH.

JlemoHCTpanus
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Cxema CTpOeHMsS PEYHOro paka. Pa3nuyHple NpeACTAaBUTENH HHU3IIMX M BBICHIUX PAaKOOOpPA3HBIX.
Cxema cTpoeHHs TayKa-KpecToBuKa. Paznmunble mpeactaButTenu kiacca [laykooOGpasHbie. Cxembl
CTPOCHUS HACEKOMBIX PAa3JIMYHBIX OTPSIIOB.

Tema 4.10. Tun Uraoko:xkue (1 4.)

Obwas xapaxmepucmuxa muna. Muozoobpazue uenoxoscux; xnaccol Mopckue 36é30v1, Mopckue

eotcu, I'onomypuu. Mnozoobpasue u sKon102uteckoe 3HaveHue.

JlemoHCTpanus

Cxembl cmpoenusi MOpCKoll 36e30bl, MOPCK020 exca u 2onomypuu. Cxema npudoHHO20 6UOYeHo3a.

Tema 4.11. Tun Xopaossie. becuepennsie (1 4.)

ITpoucxoxaeHrne XOpAOBbIX; MOATUIIBI OeCUEpENHbIX U 03BOHOUYHBIX. OOIIas XapakKTepUCTUKA THIIA.
[Tontun becuepenHsple: TaHIIETHUK; OCOOEHHOCTH €r0 OPraHU3allK U PaclpOCTPaHEHMSL.

JeMoHcTpanus

Cxema ctpoenus naHiernuka. Cxema Mmetamopdo3a y aciuaui.

Tema 4.12. HoaTun Io3Bonounbie (Uepenubie). Hagkmace Puiobl (2 4.)

OOm1ast xapakTepuCTHUKa MO3BOHOYHBIX. [Iponcxoxaenne peid. Obmas xapaktepuctuka poid. Kiaccst
XpseBsle (akynbl U ckaTbl) U KocTHbIe pbIObl. MHOr00Opa3ue KOCTHBIX PbIO: XPALIEKOCTHBIE, KUCTEIEpHIE,
JBOSIKOABIIIAIINE M JIydernepbie pblObl. MHOTOOOpasue BHIOB W YEPThI MPUCIOCOOIEHHOCTH K Cpefe
o0uTaHusA. DKOJOTUYECKOE U XO35HCTBEHHOE 3HaYeHUE PhIO.

JlemoHCTpanus

Mnoroo0Gpasue pb16. Cxema cTpoeHHs! KUCTENEPhIX U JydenepbiX pblo.

JlabGopatopHbIe 1 MPaKTUIECKHE PAOOTHI

OCOBEHHOCTH BHELIHETO CTPOCHHUS PHIO B CBSA3H C 0OPA30M KH3HH -

Tema 4.13. Knacc 3emuHoBoanbie (2 4.)

IlepBbie 3eMHOBOIHBIE. O0IIast XapaKTEPUCTHKA 36MHOBO/IHBIX KAaK MEPBbIX HA3€MHbBIX T03BOHOYHBIX.
becxBocThie, XBocTaThle W Oe3HorMe am(puOMM; MHOrooOpasmwe, cpena OOWTAHUS M IKOJIOTHYCCKHE
ocoOeHHOCTH. CTpyKTypHO-(DYHKIIMOHAJIbHAS OpraHU3alys 3€MHOBOJIHBIX Ha MpUMEpe JIATYIIKH.
DKoJoru4eckas pojib ¥ MHOrooopasrue 3eMHOBO/IHBIX.

JlemoHcTpanus

Muoroo6pasue ampuoduii. Cxembl CTPOCHUS KUCTETIEPHIX PHIO U 36MHOBO/IHBIX.

JlaGopaTopHble U MpakTU4YeCKnue paboTh X

Oco0eHHOCTH BHEIIHETO CTPOEHUS JISTYILIKH, CBA3aHHbIE C €€ 00pa3oM JKU3HH .

Tema 4.14. Kaacc IIpecmbikaronuecs: (2 4.)

[Tpoucxoxaenne pentwimid. OOmAs XapaKTEPUCTHKA TPECMBIKAIONIMXCS KaK TEPBUYHOHA3EMHBIX
KHUBOTHBIX. CTpPYKTypHO-()YHKIIMOHAJIbHAsE OpraHu3alys IPECMBIKAIOIUXCS Ha MpUMEpe SLICpHUIIbI.
YewryituaTeie (3MeH, SILIEPULIBI U XaMEJIEOHbI), KPOKOJMIIBI U uepenaxu. PacnpocTpaneHue 1 MHOrooopasue
(bopM penTuiIMii; MOJOKEHHUE B IKOJIOIMUYECKUX CHCTeMaX. BrIMepIie rpymniibl TPeCMbIKArOIUXCS.

JlemoHCTpanus

MHoroo0pasue npecMblkaonmxcs. CXeMbl CTPOSHUSI 36MHOBOIHBIX M PETITHIINH.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

CpaBHUTENbHBIN aHATU3 CTPOEHUS CKEJIETOB YepernaxH, AMIEepPHIIbl U 3MEH.

Tema 4.15. Kaacc IItunsi (4 4.)

ITpoucxosxaeHne NTHILL, TEPBONTUIBI U UX MPEJKU; HACTOSIIKE NTUIBI. Kuerpyable, Uiy jeTaromme;
OeckwiieBble, WIM Oeraloliye; MNUHTBUHBI, WIM IUlaBatomue NOTHIBL. OCOOEHHOCTH OpraHu3aluu U
9KoJIOTHYECKass TU(QEepeHIIMpoBKa JIETAIOMMX NOTHUIl (NTHIBI Jeca, CTened M IYCTbIHb, OTKPBITHIX
BO3JYIIHBIX MPOCTPAHCTB, 00JOT, BOIOEMOB U mobepexwuil). OXxpaHa W NpHUBJIEYEHHE NTHI]; JTOMAIIHUE
nTUibl. Posik ITHI B IpUpO/IE, )KU3HU YEIOBEKA U €r0 X035SHCTBEHHON JesTeNbHOCTH.

JlemoHCTpanus

Msoroo0Opasue ntuil. CXeMbl CTpOSHUS PENTHUIINN U MITHIL.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

OCOBEHHOCTH BHEITHETO CTPOCHHMS TITHII, CBA3AHHBIE C HX 0OPA30M XKU3HH .

Tema 4.16. Kinacc Munekonurawmue (4 4.)
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[Ipoucxoxaenue muexkonutaromux. IlepBozBepu (yrkoHoc u exuzaHa). Husmme 3Bepu (cymuarsie).
Hacrosmue 3Bepu  (manenrtapHbie).  CTpyKTYpHO-(DYHKIIMOHAJIBHBIE OCOOCHHOCTH  OpraHU3aIluu
MJIEKOMUTAIONIUX Ha TPUMEpe COOAKH. DKOJIOTHUECKasi pOJIb MIIEKOIUTAIOUINX B POIIECCE PA3BUTHUS )KUBOM
IIPUPOABI B KailHO30MCKOM 3pe. OCHOBHBIE OTPsAAbl IUIALICHTAapHbIX MieKonurammux: HacekomosnHsble,
Pykokpeuisie, ['pei3ynsl, 3aiinieoOpasusie, Xumnble, Jlactonorue, KutooOpasusie, HemapHOKONBITHBIE,
ITapaokoneiTHbie, [Ipumatel u ap. 3HaueHHE MIIEKONIUTAIOIUX B IPUPOJE U XO3IMCTBEHHON IEATEIBHOCTH
yenoBeka. OxpaHa LeHHBIX 3Bepei. JlomaliHue MiekonuTaromue (KpyNnHbI M MEJIKHM porarelii CKOT U
ApYyTHUE CENbCKOX03AHCTBEHHbIE dKUBOTHBIE).

JlemoHCTpanus

CxeMbl, OTpa)karollMe HKOJOIMUYECKYI0 JU(PQPepeHIMpPOBKY MIEKONUTAOMUX. MHoroodpasue
MJIeKONUTAOMUX. CXEMBbl CTPOEHUS PENTUINHN U MIIEKOIIUTAOLIUX.

JlaGopaTopHble U IpakTU4YeCKHue padboTh

VI3ydeHue CTPOCHHS MICKOITUTAIOINX -

PacniozHaBaHue XMBOTHBIX CBOEH MECTHOCTH, OIPENEICHHE HMX CUCTEMATHYECKOIO IIOJOKEHUS U

SHAYCHHWS B JKH3HU YEIOBEKA .

Pa3znen 5. Bupycnr (2 4.)

Tema 5.1. MHoroo6pa3ue, 0CO0eHHOCTH CTPOEHHsI H MPONCXOKIEHHsI BUPYCOB (2 4.)

OOmast xapakrepucTuka BUpycoB. Mcropus ux oTkpbiTHs. CTpoeHHE BUpyca Ha NpUMepe Bupyca
TabayHON Mo3aWKku. B3anmoneiicTBue Bupyca u KiIeTKd. BUpychl — BO30yIUTENN OMACHBIX 3a00JeBaHUN
yenoBeka. [Ipodunaktuka 3aboneBanust rpunmom. IIpoucxoxkaenue BupycoB. PacnpocrpaHeHHble
BHUpYCHBIE 3a00JI€BaHMsI HalIEH 001acTH.

JlemoHcTpanus

Mopnenu pa3nMuHbIX BHPYCHbIX dYacTull. CXeMbl B3aUMOJECHCTBUS BHpyca M KIETKH IpHU

TOPU30HTAILHOM M BEPTUKAJIBHOM Tulle mepenauyd HHpekuuu. Cxembl, OTpakarollue Mpolecc

Pa3BUTHUSI BUPYCHBIX 3a00JICBaHUIA.

3akmouenne (1 4.)

Oco0OeHHOCTH OpraHU3alui U MHOT0OOpa3ue >KUBBIX OpraHu3MoB. OCHOBHBIE O0JIACTH MPUMEHEHHS
OMOJIOTUYECKUX 3HAHUN B TIPAKTUKE CEITLCKOTO XO3SCTBA, B pAAE OTpaciiell MPOMBIIIICHHOCTH, IPH OXpaHe
OKpY)KalolIel cpeIbl M 3I0POBbS YEIOBEKA.

Pe3epBHoe Bpems (3 4.)

«buojaorus. Yesrosex»
8 kaacc (70 4, 2 4 B He/eJI10)

Pa3nexn 1. MecTo 4esioBeka B cHCTEME OPraHN4eckoro Mmupa (2 4.)

UYenoBek Kak 4acTh KMBOW NpUpoOAbl. MecTo 4enoBeka B CHCTEME OpPraHM4ecKoro mupa. Yeprtsl
CXOJICTBA YEJIOBEKA M KUBOTHBIX. CXOJICTBO M pa3IMyMsl YEJIOBEKA U YEIOBEKOOOpa3HbIX 00e3bsH. UenoBek
pa3yMHBI.

JlemoHCTpanus

CkeneTsl 4yesloBEeKa W MO3BOHOYHBIX. TaONMIbI, CXEMbI, PUCYHKH, PAaCKPBIBAIOIINE YEPThl CXOJCTBA
YeJI0BEKA U )KUBOTHBIX.

Paznen 2. IIpoucxoxaenue yeaoBeka (2 4.)

buonornueckue u couuanbHble (PaKTOPBl aHTPOIOCOLMOTEHe3a. DTambl aHTPOMOreHe3a U (haKTOphI
CTaHOBJICHUS yesoBeka. Packl uenoBeka, UX MPOUCXOKIECHUE U €JUHCTBO.

JlemoHCTpanus

Monens «lIpoucxoxaenue yenoBeka». MoJenu OCTaTKOB MaT€pUAIbHON MEPBOOBITHON KYJIbTYpPbI
yenoBeka. M300paxkeHne mpecTaBuTeNel pa3IMyHbIX pac yeloBeKa.

Pasznen 3. KpaTrkas ucropusi pa3BUTHS 3HAHUHM O CTPOCHUM M (PYHKUMAX OpPraHu3Ma 4YejoBeKa

(24.)

Hayxu o yenoBeke: anaromusi, pu3nosiorus, rurueHa. Benukue anatomsl u ¢gusmnosnoru: ['unmnokpar,

Kunasanmii I'anen, Anapeac Bezanwii.
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JlemoHCTpanus

[TopTpeTs! BENMUKHUX YYEHBIX — aHATOMOB U (PU3UOJIOTOB.

Paznen 4. O6umii 0630p crpoenus u GyHKIMii opraHuzma yejaoBeka (5 4.)

Kinerounoe crpoenue opranuszMa. TkaHM: SIUTEINANbHBIE, COCIUHUTEIbHBIC, MBIIICYHbIC, HEPBHASI.
Opranbl yenoBedyeckoro opranuzMa. CUCTeMbl OpraHoB. B3anMOCBSI3b OpraHoB M CHUCTEM OPraHOB Kak
OCHOBA T'OMEOCTa3a.

JlemoHCTpanus

CxeMblI CTpOEHUs CUCTEM OPraHOB YEJIOBEKA.

JlabopatopHble 1 MPaKTUIECKHE PAOOTHI

N3y4eHne MUKPOCKOIIMYECKOTO CTPOCHHUS TKAHEH.

Pacnio3naBanue Ha TaOnMIIaX OPraHOB M CUCTEM OPTraHOB.

Pasznen 5. Koopaunauust u peryssinus (12 4.)

I'ymopanbHast perymsinus. JKene3pl BHYTpEHHEW cekpenuu. ['OpMOHBI M HX pPOJb B OOMEHHBIX
npoueccax. HepBHO-TymopanbHast perysnus.

JlemoHCTpanys

CxeMbl CTpPOEHMs SHIOKPHUHHBIX »kese3. Tabuuipl, WUIIOCTPUPYIOLINE CTPOCHUE, OUOJIOIMYECKYIO
aKTUBHOCTh M TOYKH TPWIOKEHHS TOpMOHOB. DoTorpaduu OONBHBIX C PA3IUYHBIMH HaPYIICHUSMH
(GyHKUIMN SHTOKPUHHBIX XKeJIe3.

HepBuas perynsnus. 3HaueHue HepBHOW cuctembl. LleHTpanmbHas M nepudepudeckas HEpPBHBIC
cucreMbl. BereratnBHas M coMaTHuyecKash 4acTH HEpBHOW cucTeMbl. Peduekc; mpoBeneHHe HEpBHOIO
umnynbca. CtpoeHne W (QYHKIMHM CIIMHHOTO MO3Ta, OTJENIOB TOJIOBHOTO MO3ra. bojblne moiymapus
rosioBHOro Mo3ra. Kopa Gosnbiux nosymapuil. 3HaueHHe KOpbl OOJIBIINX MOTyLIapUil U €€ CBSI3U C JPYTUMHU
otaenamu Mo3ra. Opransl 4yBCTB (aHAJIM3ATOPHI), KX CTpoeHue U GyHKiuu. CtpoeHue, PyHKINN U THTHEHA
opraHoB 3peHus. CTpoeHue M (yHKUMU OpraHoB ciyxa. llpeaynpexnenue HapymeHui ciayxa. Oprassl
ocsi3aHUs, BKyca, 00OHsHUS. ['urneHa opraHoB 4yBCTB.

JlemoHcTpanus

Mogenu roJIOBHOTO MO3Ta, OpraHoB YyBCTB. CXeMbI pepyIeKTOPHBIX IyT 0€3yCIOBHBIX pehIeKCOB.

JlaGopaTopHble U IpakTU4YecKue paboThl

N3yuenune rosoBHOTO MO3ra 4esoBeka (1o MyJisbKaMm).

N3y4yeHne n3MeHEeHUs pa3Mepa 3padka.

Paznen 6. Onopa u aBuxenue (10 4)

Ckener yenoBeka, €ro OTJEINbl: OCEBON CKEJET, CKeJIeT MOscOoB KoHeyHocTelH. OcoOEHHOCTH cKeneTa
YeJI0BEKa, CBSI3aHHBIE C TPYAOBOM JEATENBHOCTBIO U MpsAMOXoxkaeHueM. CocTaB U CTPOEHHE KOCTEM:
TpyOuaTtble ryouarsie KocTu. Poct kocteil. Bo3pacTHble H3MeHEHUs B CTpOEHUH KocTel. TuIbl coeinHeHus
kocTeil. 3a0osieBaHMs OMOPHO-IBUIATEIbHOW CHUCTEMBl M HUX MpoduiakTuka. MplllleyHas cucTeMa.
Crpoenue u pa3BuTHe MbIIL. OCHOBHBIE I'pYNIbI MBI, WX (GYHKIHMU. PaboTa MBI, cTaTudyeckas |
JUHaAMH4YecKas Harpy3ku. Pojib HEpBHOM CHCTEMbI B PETyJSIIMM paOOThl MBIIIL. Y TOMJIEHHE MBIIIL, POJIb
aKTHUBHOTO OT/bIXa B BOCCTAHOBJIIEHUU AKTUBHOCTU MBIIIEYHON TKaHU. 3HaueHHe (PU3NYECKON KYIbTYpPhI U
pexuMa TpyzAa JUIsl IPaBUILHOTO (POPMHUPOBAHUS OMOPHO-IBUTATEIbHON CUCTEMBI.

JlemoHCTpanus

Ckener yenoBeka, OTHENbHbIX KocTel. Pacnunbl kocteil. I[Ipuémbl oka3aHusi mepBoil MOMOIIM NPU
MOBPEXJICHUSX (TpaBMax) ONOPHO-BUTATEIbHOW CHCTEMBI.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

N3y4yeHne BHEITHETO CTPOEHUSI KOCTEH.

W3mepenune Macchl 1 pocTa CBOETO OpraHUu3Ma.

BelsiBiieHMe BIUSHUS CTATUCTUYECKON U IMHAMHYECKONW PabOThl HA YTOMJIEHUE MBIIIILI.

Paznen 7. BHyTpenHsis cpena opranusma (5 4.)

[Tonatue «BHYTpeHHsIsI cpena». TkaHeBas kuakocTb. KpoBb, €€ cocTaB M 3HadeHHE B 0OECIeUeHHU
KU3HEICSITENIbHOCTU opranu3ma. KieTouyHble 3J€MEeHTbl KPOBU: 3PUTPOLUTHI, JIEHKOIUTHI, TPOMOOIIMTEHI.
[Tna3ma kpoBu. CBépThiBanue kpoBH. I'pynmnsl kpoBu. Jlumpa. Ummynuret. MHpekmoHHbIe 3a001€BaHMS.
[Ipenynpenurensupie npuBuBku. llepenuBanue kpoBu. JloHopcTBo. 3nauenue pabom JI. [lacmepa u
U. U. Meunukosa 6 obnacmu ummyHumema.
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JlemoHCTpanus

Cxembl 1 TaOIUIIBI, TOCBAIIEHHBIE COCTABY KPOBU, IPYIIIaM KPOBH.

JlabopatopHble 1 MpaKTUYECKHE PAOOTHI

N3yuenne MUKpOCKOITUYECKOrO0 CTPOEHUS KPOBH.

Paznen 8. Tpancnopr Bemects (5 4.)

Cepaue, ero cTpoeHUE U PEryJsiusl AeATelbHOCTH. BoibInoil M Manblii Kpyru KpoBooOpalieHusl.
JlumdooOpamenue. J[BmwkeHue KpoBu MO cocyaaMm. KpoBsHoe maBieHue. 3a0olieBaHUS OpPraHoB
KpOBOOOpAIIeHHUs], UX MPEAYIPEKICHHE.

JlemoHCTpanus

Monens cepaia yenoBeka. TaOMHIBI U CXEMbI, HILTIOCTPUPYIOIINE CTPOCHHUE KJIETOK KPOBU U OPraHOB
KpPOBOOOpAIICHHUSI.

JlaboparopHble u paKTuYeckre padoThl

N3mepenne KpoBSHOTO AABJICHHUS.

Ornpenenenue mynbca U MOACYET YUCia CEPACYHBIX COKPAIICHUI.

Paznen 9. /Ipixanue (6 4.)

[ToTpebHOCT, Opranum3ma uejgoBeKa B Kuciopoae Bo3ayxa. Opranbl JbIXaHHs, UX CTPOCHHE.
JlpIxaTenbHbie BUKCHUS. ['a3000MeH B JIETKUX, TKaHAX. [lepeHOC Ta30B 3)pUTPOIMTAMHU U TUTA3MOW KPOBH.
Perynsauus neixanus. MckyccrBeHHOe nbixaHue. ['010coBou anmnapar.

JlemoHCTpanus

Mopenu ropranu, A€rkux. Cxembl, WUIIOCTPUPYIOIIME MEXaHU3M BJIOXa W BBIIOXA, HPUEMBI
HCKYCCTBEHHOTO JIbIXaHHUSI.

JlaboparopHble U paKTUYecKre paboThI

OrnpeneneHne 4aCTOThI AbIXaHHUS.

Paznen 10. [InmeBapenne (8 4.)

ITutarenbHble BellecTBa U MUILEBble MPOXyKThl. IloTpeGHOCTH YenoBeka B MUINE M MHUTATEIbHBIX
BeniecTBax. Buramunsl. [Inmesapenne. Ctpoerne 1 QyHKIIMH OpraHOB MuUIIeBapeHus. [luieBapurenbHbie
XKeNe3pl: TIe4YeHb W MOJUKENYyJO4Has JKeje3a. OTambl INPOLIECCOB MNUIIEBapeHus. Hccredosanus
U. I1. Ilasnosa 6 obnacmu nuwjesapetusi.

JemoHCTpanus

Monens Topca yenoBeka. Myssiki BHYTPEHHUX OPraHOB.

JlaGopaTopHble U mpakTU4YecKHue paboTh

BoznelicTBue xeny104HOr0 COKa Ha OEJIKU, CIIIOHBI — Ha KpaxMail.

Omnpenenenre HOpPM pallOHAIBHOTO UTAHUS.

Paznen 11. O6meH BemecTB 1 Hepruu (2 4.)

OOmiast XxapakTepucTUKa oOMeHa BEIIeCTB U dHepruu. [lmactuyeckuil u sHepreTUYeckuii 0OMeH, ux
B3alMOCBS3b.

Burtamussl, ux pojibs B 0OMeHe BellecTB. | MnmoBUTaMMHO3. | UIepBUTAMUHO3.

Paznen 12. Boinesienne (4 4.)

Koneunsle mpoaykTsl oOMeHa BemiecTB. Opranbl BblieneHus. Ilouku, ux cTpoeHune M (QyHKLIHUU.

ObpazoBanue Mouu. Posb K0kM B BBIBEICHUU U3 OpraHU3Ma IpOoAYKTOB OOMEHa BEIECTB.

JeMoHcTpanys

Monenb modex.

Pe3epBHoe Bpems (7 4.)

YenoBek.
9 kJace.
Paznen 13. [Tokposel Teaa (5 4.)
Crpoenne u ¢GyHKIMM KOXH. POab KOXM B TEIIOPETYNIANUH. 3aKaduBaHWe. | UTHEHWYECKHE
TpeboBaHus K o/iexk e, 00yBU. 3a00IeBaHUS KOKU U UX MPEIyIpPEKICHUE.
JlemoHCTpanus
CxeMbl, WILTIOCTPUPYIOIINE CTPOCHUE KOKHBIX TOKPOBOB UEJIOBEKA, TPOU3BOJHBIE KOXKH.
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Paznen 14. Pa3mHoxenue u pa3sutue (6 4.)

Cucrema OpraHoB pa3MHOXEHHUS: CTpoeHHe U TurueHa. OrmnogoTBopeHue. BryTtpuyTpoOHOE
pasButue, pojsl. Jlakrauus. Poct u pazsutue pebénka. [InanupoBanue cembu.

Pasznen 15. Boiciiasi HepBHas AeATeIbHOCTD (12 4.)

Pednexkc — ocHoBa HepBHOHU nestenbHOCTH. Hccnedosanus U. M. Ceuenosa, H. I1. [lasnosa,
A. A. Yxmomcroeo, I1. K. Anoxuna. Bunsl pednexcoB. ®opmbr noBeaeHuss. OCOOEHHOCTH BBICIICH HEPBHOM
JeATEIbHOCTH U NOBeNeHUs JyenoBeka. [lo3HaBaTenbHble poreccsl. TopMmoxkeHnue. Tkl HEpBHON CUCTEMBI.
Peub. Mpmuienne. Co3nanue. buonormueckue putmbl. CoH, €ro 3HaueHHMe M TuUrueHa. ['uruena
ymcTBeHHOro Tpyna. [Tamsare. Omoruu. OCOOEHHOCTH TICUXUKH YEJIOBEKA.

Paznen 16. Yenrosek u ero 3p0posbe (10 4.)

CoOnroenne CaHUTApPHO-TUTMEHMYECKMX HOPM M TpaBWi 3740poBOro odpasza sxu3HH. OkazaHue
MepBON TOBpaueOHON MOMOIIM MPU KPOBOTEUYEHUHU, OTPABICHUH YrapHbIM I'a30M, CIIACEHUHU YTOMAIOLIETO,
TpaBMax, OXOrax, OOMOPOKEHHUHU. YKpPEIUICHHE 370pPOBbS: JIBUTATENbHAs AKTUBHOCTb, 3aKalUBaHHE.
@akTOpbl PUCKA: CTPECCHI, TUIIOANHAMUS, IEpeyTOMIIEHUE. BpenHble MPUBBIUKY, UX BIMUSHHUE HA 3J0POBbE
yenoBeka. UenoBek U okpyxatomias cpena. Okpyxaromiasi cpelia Kak UCTOYHMK BelecTB U sHepruu. Cpena
obutanus. [IpaBuia noBeaeHus yenoBeka B OKpyxKarouieit cpeae. Jxomnorus Kyszbacca u Harie 310poBbe.

JlabGopaTopHbIe 1 MPaKTUIECKHE PAOOTHI

N3yuenne npuémMoB OCTAaHOBKHU apTEPUATILHOTO U BEHO3HOT'O KPOBOTECUEHUIA.

AHanu3 1 OlLIeHKA BIMSHUS Ha 37J0POBbE YEIOBEKa (PaKTOPOB OKPYKAIOMICH CPeIbl.

«bnojsiorusi. O01mMe 3aKOHOMEPHOCTH

Beenenne (1 1)

MecTo Kypca B cuCTeMe €CTeCTBEHHOHAYYHBIX JUCIMILINH, a TakKe B Ononornyeckux Haykax. Llenu

U 3a/1a4M Kypca. 3HaueHue MpeaMeTa Juisi IOHUMaHUs €JUHCTBA BCEro KMBOT'O U B3aUMO3aBUCUMOCTHU

BCEX yacTeil Ouocdepnl 3eMiu.

Pa3znen 1. DBoJronus :;kuBoro mupa Ha 3emue (31 4.)

Tema 1.1. MHoroo0pa3ue *KUBOro MUpa. YpOBHH OPraHM3ali¥ M OCHOBHbIE CBOMCTBA JKMBBIX

opraHusmoB (2 4.)

YpoBHU OpraHu3aluu KU3HHU: MOJIEKYJISPHO-TE€HETUYECKUH, KJIETOYHbIM, TKAHEBBIM, OPTraHHBIMU,
OpTraHU3MEHHBIH, MOMYJSIIMOHHO-BUIOBOH, OHoTreoneHoTnYeckuii U Ouochepusiil. EAMHCTBO XMMHUYECKOTO
COCTaBa >KMBOM MaTepHH; OCHOBHBIC TPYIIbl XUMHUECKUX 3JIEMEHTOB U MOJIEKYJ, 00pa3yloliue >KUBOE
BemecTBO Oumocheprl. KierouHoe crtpoeHue opraHu3MoB, Hacensrommx 3emiato. OOMEH BeElecTB M
caMmoperyninus B 6uonornyeckux cucreMax. CaMOBOCIPOM3BEIEHUE; HACIEICTBEHHOCTh U U3MEHYMBOCTD
KaK OCHOBa CYIIIECTBOBaHHUs XKHMBOM Matepuu. PocT u pasButue. Paznpaxxumocts; GopMbl n30upareabHOU
peakuuMyu OpraHM3MOB Ha BHEIIHME BO3ACHCTBHA. PUTMHUYHOCTH IPOLIECCOB KU3HEIECATEIBHOCTH;
OMOJIOTMYECKHE PUTMBI U UX 3Hau€HUe. J[MCKpeTHOCTh KUBOTO BEIIECTBA M B3aWMOOTHOIIEHUS YacTU U
1IeJIOr0 B OMocucTeMax. DHepro3aBUCUMOCTh KHUBBIX OPraHU3MOB; (opMbI OTpedaeHus sHeprun. LlapcTsa
KUBOM IPUPOJIbI; KpaTKasi XapaKTEPUCTHUKA €CTECTBEHHOM CHUCTEMbI KJIaCCU(UKAIIUU >KUBBIX OPraHU3MOB.
BunoBoe pazHooOpasue.

JlemoHCTpanus

CxeMbl, 0Tpa)karoIllne CTPYKTYphl APCTB JKUBOM IPUPOJIBI.

Tema 1.2. PazBuTHe GHOIOTHH B 101aPBUHOBCKHUIT nmepuon (2 4.)

Pazeumue 6uonocuu 6 oOoodapsunosckuii nepuod. l'ocnoocmeo 6 Hayke npedcmasgienuli 06
«UBHAYATBHOU  YenecooopazHocmuy U  HeusMeHHOCmu JHcugol npupoovl. Pabomwr K. Jlunnes no
cucmemamuxe pacmenuil u Husomuuix. Jgonoyuonnas meopus K. b. Jlamapxa.

JlemoHCTpanus

buorpadgun y4y€HbIX, BHECHIIMX BKJIaJ B pa3BUTHE HBOJIONUOHHBIX uiel. JKU3Hb U NeATeNbHOCTh

K. b. Jlamapka.

Tema 1.3. Teopus Y. /lapBrHa 0 NPpOMCXO0KIeHUH BUIOB NMYTEM €CTeCTBEHHOr0 0TO0pa (8 4.)

[Ipennoceuiku Bo3HUKHOBeHUS ydyeHust Y. JlapBuHa: TOCTHXKEHHUS B O0JIaCTH €CTECTBEHHBIX HayK,

skcnenuuuonHelid  Marepuan Y. [lapBuna. VYuenue Y. [lapBuHa 00 HCKycCTBEHHOM oTOOpe. YueHue
Y. JlapeuHa o ecrecTBeHHOM oTOope. Bumg— »snemeHTapHas 5>BOJIIOIMOHHAS eauHUIA. BceobOmas
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WHAWBUAyallbHAs W3MEHYMBOCTh M HM30BITOUHAS YHUCICHHOCTh MOTOMCTBA. bopb0a 3a CylecTBOBaHHE U
€CTECTBEHHBIN OTOOD.

JlemoHCTpanys

buorpadus Y. Jlapsura. Mapuipyt u KoHKpeTHbIe Haxonku Y. [[apBuHa BO BpeMs MyTEIISCTBHs Ha
Kopabmue «buriby.

Tema 1.4. IIpucnoco0ieHHOCTh OPraHU3MOB K YCJOBHSIM BHEIIHEH cCpeldbl KaK pe3yJbTaT

JNeiiCTBHSI €CTECTBEHHOT0 0TOOpa (4 41.)

[IpucnocoOutenbHble 0COOEHHOCTH cTpoeHus. IlokpoBUTENbCTBEHHAsE OKpacka IOKPOBOB Tela:
CKpBIBAIOIAsl OKpacKka (OJHOTOHHAs, JBYTOHOBAs, pacwEHSOLIAs W [1p.); IpelocTeperarolas OKpacka.
Mumukpus. IlpucnocobutenbHoe mOBeleHUE KHUBOTHBIX. 3abota o moroMmcTBe. DU3HOIOrHYECKHE
amanranuu. OTHOCUTEILHOCTD MPUCTIOCOOICHHOCTH.

JeMoHcTpanus

WNnntoctpanuu, AEMOHCTPUPYIOIIUE CTPOCHUE Tejla >KUBOTHBIX M PACTUTEIbHBIX OPraHU3MOB,
o0OecrieunBaOIIMe BbDKMBAHWE B THUIHMYHBIX JJI HUX YCJIOBHSIX cyliecTBoBaHMs. [Ipumepnl pa3iuuHbIX
BHJIOB ITOKPOBUTEIHCTBEHHON OKPACKHU Y )KUBOTHBIX.

JlaboparopHsble u npaKTuYeckre padoTsl

OO0cyxIeHre Ha MOJICIISIX POJIH MTPUCIIOCOOUTETHPHOTO TTOBEICHHUS )KUBOTHBIX.

Tema 1.5. MukpodBosonus (2 4)

Bun kak reHeTHMYeCKHM W30JMpOBaHHAS CHUCTEMA; PENPOAYKTHBHAS H3OJSIIUS U €€ MEXaHU3MBI.
[TonmynsimuoHHas CTPYKTypa BHAQ; OJKOJIOTUYECKHE U TEHETHYECKHUE XapaKTEPUCTHKU IOMYIISIIIHIA.

HOHYJISIIII/IH — OJICMCHTApHas 3BOJIOIIMOHHAs (S10%050700L: HyTI/I u CKOpPOCTH BI/II[OO6pa30BaHI/I$I;
reorpaguueckoe 1 3K0JIOrHYecKoe BUI000pa3oBaHUE.
JlemoHCTpanus

CxeMbl, WUIIOCTpUpYIOIIKME Ipolecc reorpaduyeckoro BHpo00pazoBaHus. JKHUBBIE pacTeHUs MU
KUBOTHBIE, repOapuy U KOJUIEKIUH, [MOKa3bIBAIOIIUE WHIUBUIYaIbHYI0O HM3MEHUMBOCTb U DPa3HOOOpazue
COPTOB KYJBTYPHBIX PAacT€HUI M MOPOJ JOMAIIHUX JKUBOTHBIX, a TAKXKE PE3yJbTaThl MPUCIIOCOOIEHHOCTH
OpPTaHU3MOB K cpejie OOMTaHUs U PE3YJIbTaThl BUI000Pa30BaAHHS.

JlaGopaTopHble U MpakTH4YecKue padboThl

N3ydenue npucrnocoO0IeHHOCTH OPTaHu3MOB K cpejie 0GHTAHMS .

W3yyenne W3MEHYMBOCTH, KPMTCPHEB BHJA, PE3YNbTaTOB HCKYCCTBEHHOIO orbopa Ha coprax
KYJIbTYPHBIX PACTEHHH .

Tema 1.6. Buosiornyeckue nocjueacreus aganranun. Makpossosouusi (3 4.)

['maBHBIE HallpaBJIeHHS HBOJIIOLIMOHHOIO Ipouecca. buonormueckuit mporpecc M OUOIOrMYECKUMN
perpecc (A. H. Cesepuos). Ilytn noctmxenust 6uosnoruueckoro mnporpecca. OCHOBHbIE 3aKOHOMEPHOCTH
SBOJIIOLIMM: JTMBEPreHLUsl, KOHBEpreHuus, mapauwienu3M. [lpaBuia >5BOMIONUM TPYII OPraHU3MOB.
PesynpTaTthl 3BOMIOIMHM: MHOrooOpaswe BHJIOB, OpraHHYecKas LeJIeco00pa3HOCTh, MMOCTENEHHOEe
YCIIO)KHEHUE OpTraHu3aliy.

JemoHCTpanus

[IprMepbl TOMOJIOTUYHBIX U AHAJIOTUYHBIX OPraHOB, UX CTPOEHUS U MPOHMCXOXKJEHUS B OHTOTEHE3E.
CxeMbl COOTHOILEHHSI MyTel MPOrpecCUBHOI OMOIOTMYECKOM 3BOMONMU. Martepuainsl, XapakTepu3yroline
MIPEACTABUTENEN JKUBOTHBIX M PAaCTEHHM, BHECEHHBIX B KpacHyr0 KHUI'Y M HaxOJSAIIMUXCSA IOJ OXpPaHOU
rocy/1apcraa.

Tema 1.7. Bo3nHukHoBeHue ;ku3Hu Ha 3emJie (2 )

Opranndeckuii MHp Kak pe3ylbTaT 3BOJIOLMHM. BO3HMKHOBEHHME W DPAa3BUTHE JKHU3HM Ha 3eMIIE.
Xumudeckuit, mpenouonorndeckuii (teopus akagemuka A. M. OnapunHa), OMOJOTHYECKUNA U COIUATBHBIN
JTambl pa3BUTUSA KUBOW Marepuu. DUIOrEHETUUYECKHUE CBA3M B JKMBOW IIPUPOJE; €CTECTBEHHAs
KJIacCU(UKALKS KUBBIX OPTaHU3MOB.

JlemoHCTpanus

Cxembl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHSI L1apCTB
pacTeHUi U KUBOTHBIX.

Tema 1.8. PazButue xu3nu Ha 3eme (8 4.)
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Pa3ButHe xu3HM Ha 3emiie B apXEHCKYI0 U IPOTEPO30ICKyI0 3phl. IlepBrie cienbl )ku3HU Ha 3eMile.
[TosiBiieHHE BCceX COBPEMEHHBIX TUIIOB O0E€CIIO3BOHOYHBIX KUBOTHBIX. [lepBbie XxopaoBbie. Pa3BuTre BOAHBIX
pacrenuil. Pa3Butne xu3HM Ha 3emile B Maneo3oickyro 3py. [losBieHue M 3BONIONUS CYXOIYTHBIX
pacteHuid. [lamopoTHHMKHM, CEMEHHbIE NANOPOTHUKH, TOJOCEMEHHbIE pacTeHus. Bo3HUKHOBEHHE
MO3BOHOYHBIX: PHIOBI, 3¢€MHOBOJIHBIC, MpPECMBIKaroImuecs. Pa3BuTHe >KM3HM Ha 3emiie B ME3030HCKYI0 H
KailHO30MCKyt0 3pbl. [losiBIEHNE U pacnpocTpaHEeHUuE NOKPHITOCEMEHHBIX pacTeHuid. BO3HMKHOBEHUE NTHUIL
n wiiekonuraronux. lloseinenue u passurue npumaros. IIpoucxoxnenue demoBeka. MecTo desoBeka B
*®uBoi pupoe. CucreMaTnyeckoe mojokeHne Buaa Homo sapiens B cucteme )HuBOTHOTO Mupa. [Ipu3Haku
U CBOWCTBA YEJIOBEKA, IO3BOJIAIOIIME OTHECTH €ro K PAa3jIM4HbBIM CHCTEMATHYECKHMM TpPYIIAM LapcrBa
AKUBOTHBIX. CTaluy SBOJIFOLMH YEJIOBEKA: IPEBHEUILINN YEIIOBEK, IPEBHUN YEJIOBEK, IEPBbIE COBPEMEHHBIE
moau. CBoiCTBa yenoBeka Kak Ouosiorndeckoro Buja. [lomynsiuoHHas cTpykTypa Buma HOmo sapiens;
4eJI0BEUECKHEe pachl; pacooOpa3zoBaHue; €IMHCTBO MPOUCXOXKICHHUS pac. AHTHUHAy4YHas CYIIHOCTh pacu3Ma.

JlemoHCTpanys

Penponykiuu kaptul 3. bypuana, orpaxkaromux dhayHy u ¢Giaopy pa3dyHbIX 3p U nepruoaoB. Cxembl
pPa3BUTHUSL LIAPCTB >KUBOM MpUpoabl. OKaMEHEIOCTH, OTIEYATKH PACTEHUW B JPEBHUX Mopoaax. Moaenu
CKEJIETOB YeJIOBEKA U MO3BOHOYHBIX JKUBOTHBIX.

PeszepBHoe Bpemst (5 u).

buonorus. O61mue 3akOHOMEPHOCTH.

10 xaacc (70 4., 2 4. B HeeI0)

Pa3zzen 2. CTpyKTYpHasi OpraHu3anus ;KuBbIX opranuzmon (15 4.)

Tema 2.1. Xumuueckasi opranu3anus KjieTku (5 4.)

DOneMeHTHbIN cocTaB KIeTKU. PacnpocTpaHEHHOCTb 3JIEMEHTOB, MX BKJIaJ B 00pa3oBaHHE KHUBOMH
MaTepud U OOBEKTOB HEKMBOM MPHUPOAbI. MakpoaieMeHThl, MUKPOAJIEMEHThI, UX BKJaa B oOpa3oBaHME
HEOPraHWYECKUX M OPTraHMYECKUX MOJIEKYJ >KMBOro BellecTBa. HeopraHmyeckue MOJIEKYJBI >KHBOIO
BeulecTBa. Bona; e€ xumuueckue cBoMcCTBa M Oumosiornyeckas poijib. ColM HEOPraHWYECKUX KHUCIOT, UX
BKJIaJl B OOecCleyeHHe MPOLIECCOB MKU3HEAEATEIILHOCTH M MOJepKaHue romeocrasza. Poib KaTHOHOB U
aHUOHOB B OO0ECIEUEHUU IIPOLECCOB JKHU3HeneATeNbHOCTH. OCMOC M OCMOTHYECKOE JABJICHUE;
OCMOTHYECKOE NOCTYIUIEHNE MOJIEKYN B KJIE€TKy. Opranndeckue MoseKysbl. bruonorudeckue mnojiuMepsl —
OenkM; WX CTPYKTypHas opraHuzanus. DOyHKIMM OEIKOBBIX MOJIEKYd. YTJEBOJbl, MX CTPOECHUE U
Ouosiornyeckas poiib. JKUpbl — OCHOBHOM CTPYKTYpHBIH KOMIOHEHT KJIETOUHBIX MEMOpaH M HCTOYHUK
sHeprun. JIHK — w™onekynel HacnencrBeHnoctd. Penymumkanusa JIHK, nepepmaya HacnmencTBeHHOH
uHoOpMalU U3 TIOKOJIEHUs B okosieHue. Ilepegaya HaciaenCTBEHHOM HH(pOpMAIMK U3 Apa B IIUTOIIA3MY;
tpanckpunuus. PHK, eé crpykrypa u pynkunu. Mapopmanmonnsle, Tpancnoptasle, pubocomansusie PHK.

JemoHCTpanys

OObEéMHBIE MOJENM CTPYKTYPHOM OpraHu3aluyd OWMOJIOTMYECKHUX IOJIMMEpPOB —  O€NKOB U
HYKJIEMHOBBIX  KHCJIOT, HX CpaBHEHME C MOJEISIMHM MCKYCCTBEHHBIX IIOJIMMEPOB (Hampumep,
TTOJTMBUHUIIXJIOPUJIOM ).

Tema 2.2. O6MeH BelecTB U Npeodpa3oBaHue JHEPruu B KjeTke (3 4.)

OOMeH BelecTB M MpEeBpallleHue SHEPrUM B KIeTKe. TpaHCHOPT BEIIECTB 4Yepe3 KIETOYHYIO
MeMmOpany. I[IuHo- u ¢aronuro3. BHyTpUKIETOUHOE MUILEBAPEHUE U HAKOIJICHWE SHEPIHM; pacllerieHue
III0KO3bl. brocuHTE3 0€nKOB, )KUPOB U YIJIEBOJOB B KIIETKE.

Tema 2.3. Ctpoenne n GpyHKkuun KjaeTok (7 4.)

[Tpokapuornueckue kieTku: ¢hopma u pasMmepsl. [luTomiazma 6akrepuanbHON KiaeTku. OpraHu3amus
MeTabonu3Ma y npokapuot. I'enerndeckuii anmapar 6akrepuil. CiopoobpazoBanue. Pasmuoxxenue. Mecrto
U pPOJb TMPOKAPUOT B OHMOIIEHO3aX. JyKapuoTHUecKas KieTka. [luTommasma syKapuOTHYECKOW KIIETKHU.
Oprasesisl TUTOIUIA3MBbI, UX CTPYKTypa U ¢yHkimu. Llurockener. BritoueHns u ux posib B MeTaboiIM3Me
kieTok. KnetoyHoe siipo — IEHTp yHpaBieHUS >KU3HENEATENbHOCThIO KIIETKH. CTPYKTYphl KJIETOYHOTO
aapa: sijaepHas 000JI04Ka, XpOMaTHH (TeTepPOXPOMATHH), SAPbIIKO. OCOOEHHOCTH CTPOEHHS paCTUTEIIbHON
kietku. Jlenenue kierok. Knetku B MHorokinerouHom opranusMme. [lonstue o nuddepeHnupoBke KiIeTok
MHOTOKJIETOYHOTO OpraHu3ma. MutoTuueckuil 1uki: wuHTepdaza, penymmmkauus HK; mwuros, ¢aszsl
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MUTOTHYECKOTO JEJIEHUs] M MpeoOpa3oBaHUs XPOMOCOM. buonornyeckuii cMpicai M 3HAYEHHE MHTO3a
(Oecnosioe pa3MHOXEHHE, POCT, BOCIIOJHEHUE KJIETOUYHBIX MOTEPh B (DU3HOJIOTMUYECKHX M MATOJOTUYECKUX
ycioBusx). Knertounas teopust cTpoeHus: OpraHu3MoB.

JeMoHcTpanus

[IpyHUMIMAIbHBIE CXEMBl YCTPOWCTBA CBETOBOIO U AJIEKTPOHHOrO MHMKpockoma. (CXeMsl,
WUTIOCTPUPYIOIIME METOJbl MpernapaTuBHOW OWOXMMHUM M UMMYHONOrHMH. Mogenu kietku. Cxemsl
CTPOEHHUsI OPraHOMJIOB PACTUTEIBLHOMN U JKMBOTHOM KJIETOK. MUKponpenapaTsl KJIETOK paCTEHUN, )KUBOTHBIX
U OJTHOKJIETOYHBIX IprOOB. GUTYPbl MUTOTUYECKOTO JIETICHUS B KJIETKaX KOPEIIKa JIyKa M0l MUKPOCKOIIOM U
Ha cxeme. Marepuaibl, pacCKa3bIBaloNe 0 Ouorpadusx yd4eHbIX, BHECIINX BKJIAJ B Pa3BUTHE KICTOUYHOM
TEOPHH.

JlabGopatopHble 1 MPaKTUIECKHE PAOOTHI N

N3yuenue kinetok OakTepuil, paCTeHHIA U )KUBOTHBIX HA TOTOBBIX MUKpOIpenaparax .

Pa3znen 3. Pa3mHoKeHNe H HHANBUAYAJIbHOE Pa3BUTHE OPraHu3MoB (7 4.)

Tema 3.1. PazmHo:keHune opranu3zMos (4 4.)

CymHocTh M (OpPMBI Pa3MHOKEHHUSI OpraHu3MoOB. becrnonoe pa3MHOXKEHHE pacTeHUH M JKUBOTHBIX.
[TonoBoe pa3MHOXXKEHUE JKUBOTHBIX M pacTeHUi; oOpa3oBaHHE IIOJIOBBIX KJIETOK, OCEMEHEHHE U
orioioTBopeHue. buonornueckoe 3HaueHue 1MoI0BOro pasMHoxkenus. ['amerorenes. [lepuopl 06pazoBanus
MOJIOBBIX KIIETOK: PasMHOXKEHHUE, POCT, co3peBaHUE (Meiio3) U (popMHpOBAaHUE TIOJOBBIX KJIETOK.
OcobeHHocTu criepmMaroreHesa u oBorenesa. Omio10TBOpeHue.

JlemoHcTpanus

[Tmakatel, WIUTIOCTPUPYIOUIME CIIOCOOBI BEreTaTHBHOIO PAa3sMHOXKEHHUS IUIOAOBBIX JICPEBBEB U
OBOLIHBIX KYIbTYp. MuKpompenapaTsl sinekineTok. dotorpaduu, oTpaxkariiyue pa3HooOpa3re moToMcTBa
Yy OJIHOM mapbl pOAUTENEH.

Tema 3.2. UnauBuayajibHoe pa3BUTHE OPraHU3MOB (oHTOreHe3) (3 u.)

OMOpHOHaNBHBI 1epuoa  pa3BuTHsI. (OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHus; oOpa3oBaHue
OJTHOCIIOMHOTO 3apojbllia — OnacTynbl. [acTpynsuus; 3aKOHOMEPHOCTH OOpa30BaHHS JBYCIOHHOIO
3apojpla — racTpynibl. [lepBudHbI opraHoreHe3 u nanbHeimmas nudGepeHupoBKa TKaHEH, OPraHoB |
cucreMm. [locTomOpuoHanbHBIA Tepuoj pa3BuTHsI. DOpMbI MOCTIMOPUOHAIBHOTO TEPUOAA PA3BUTHSL.
Henpsimoe pa3BuTue; TONHBIA W HENMoNHBIH MeTamopdo3. buomorndyeckuii cMbICT pa3BUTHS C
metamoppo3omM. Ilpsmoe pasButne. Crapenue. OOmMe 3aKOHOMEPHOCTH pa3BUTHs. buorenernueckuii
3akoH. CXOICTBO 3apoipllliel W AMOpHOHAJIbHAs JUBEpPreHIMs mpusHakoB (3akoH K. Bapa).
buorenernueckuit 3akoH (O.['ekkens u K. Mromnep). Padorsr A. H. CeBeprioBa 006 >MOpHOHANBHOMN
M3MEHYUBOCTH.

JlemoHCTpanus

Tabmuipl, WUTIOCTPUPYIOIIKME Tpoliecc Meramopdo3a y O€Cmo3BOHOUHBIX (KECTKOKPBUIBIX U
YelIyHuaTOKPBUIBIX HACEKOMBIX) U TO3BOHOUHBIX (am¢pubuii). Tabmuibl, OTpakarlue CXOACTBO
3apo/ibliiel TO3BOHOYHBIX JKUBOTHBIX. CXeMBbI IPeo0pa30BaHUs OPraHOB U TKaHEW B (PUIIOTEHE3E.

Pa3nen 4. HaciieqcTBeHHOCTh M H3MEHYHBOCTH OPraHn3MoB (22 4.)

Tema 4.1. 3akoHOMepHOCTH Hacjae0BaHusA npu3HakoB (10 4.)

OtkpeiTue I'. MenaeneM 3akOHOMEpHOCTEH HacieloBaHMs MpHU3HAKOB. ['MOpUI0IOrHYecKHii MeTos
U3Y4YEHUs] HACJEJICTBEHHOCTH. MOHOTHOpHUIHOE W TOJUTHOPHUIIHOE CKpeluBaHue. 3akoHbl MeHpens.
HezaBucumoe u cuenneHHoe HacinenoBaHue. ['eHeTnueckoe omnpenenacHue nona. ['eHOTUN Kak LENocTHas
cucrema. B3anmoseiicTBie ajuiebHBIX M HEAJUIETbHBIX TE€HOB B OIPEIEICHUH MPU3HAKOB.

JlemoHCTpanus

Kapts!l xpomocom uenoBeka. PogocioBHbIe BbIIalOMIUXCS PEICTaBUTENEN KYIbTYphl. XpOMOCOMHbBIE

aHOMAJIUH YeJIOBEKa U UX (PEHOTUITMYECKUE MPOSIBICHHUS.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

Pemenne reneTHuecKrx 3a7a4d ¥ COCTaBICHUE POJOCIOBHBIX.

Tema 4.2. 3aKoHOMepHOCTH U3MeHYHUBOCTH (7 4.)

OcHoBHbIE (OPMBI U3MEHUYMBOCTU. |'€eHOTHUIHMUYECKass U3MEHYMBOCTh. MyTanuu. 3HaueHHe MyTalui
JUIS TIPaKTHKU CEJIbCKOTO XO03siiicTBa M OuoTexHosornu. KomOuHaTHBHAS M3MEHUYMBOCTh. DBOJIOIMOHHOE
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3HaYeHHEe KOMOMHATHBHOW N3MEHYUBOCTH. DEHOTUIINYECKAs, MIIM MOJU(PHUKAIIMOHHAs, K3MEHUHUBOCTh. PoJIb
YCJIOBUM BHEIIHEW CpeJibl B PA3BUTUH U MIPOSIBJICHUH MPU3HAKOB U CBOWCTB.

JlemoHCTpanys

[Tpumepsl MOAMPHUKATMOHHON N3MEHYUBOCTH.

JlabopatopHble 1 MpaKTUIECKHE PaOOTHI

[TocTpoenne BapualMOHHON KpPUBOM (pa3Mepbl JUCTHEB PACTEHUH, aHTPOMOMETPHUYECKHUE TaHHbIC
yyaluxcs).

Tema 4.3. CejieKiusi pACTEHH, JKHBOTHBIX H MHKPOOPTraHu3MoB (5 4.)

LleHTpBI MPOUCXOXKICHUS U MHOT000pasusi KyJlbTypHBIX pacteHuid. Copt, mopoja, mraMMm. MeToabl
CEJIEKIIMM PACTeHHl M JKUBOTHBIX. J[OCTMIKEHHS U OCHOBHBIE HAIpPABICHUS COBPEMEHHOW CENEeKIIUU.
3HaueHue  CEJIEKIMM I pa3BUTUS  CEJIbCKOXO3AWCTBEHHOTO  IPOM3BOJCTBA,  MEIULIUHCKOM,
MUKPOOUOJIOIMYECKOM U JPYTUX OoTpaciieil IPOMBIIIIEHHOCTH.

JlemoHCTpanys

CpaBHUTENBHBII aHAIN3 MOPOJ JIOMAIIHUX JKUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUN M UX JTUKHUX
npenkoB. Komnmeknum © mpemapatbl  COpPTOB KYJIbTYPHBIX PACTEHHH, OTIMYAIOMIMXCS HaWOOJbIICH
IJI0JJOBUTOCTBIO.

Pa3znen 5. B3aumooTHomenunsi opranuzma u cpeabl. OcHoBbI 3koj10run (21 4.)

Tema 5.1. Buocdepa, eé crpykrypa B pynxuuu (14 4.)

buocdepa — sxuBas obonouka rranetsl. Ctpykrypa Omochepsl. KommoHeHTBI Omocdepsl: KuBOE
BEIIECTBO, BUJIOBOI COCTaB, pa3HOOOpa3ue U BKiIal B Onomaccy. buokocHoe u kocHoe BemiecTBo 6rochepsl
(B. 1. Bepnaackuii). KpyroBopot BeriecTB B npupoje. EcTecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB.
buoreonieno3pl. KoMmoHeHThl OHOreOlI€HO30B: MPOAYILEHTH, KOHCYMEHTBI, pPEIyLEHTHl. buoIeHO03bI:
BUJIOBOE pPa3HOOOpa3me, IUIOTHOCTh MOMyJsAlui, Omomacca. AOuotuueckue QaxkTopbl cpenasl. Poib
TEMIIEPATyphbl, OCBEIIEHHOCTH, BIAXXHOCTU M JAPYruX (HaKTOpOB B IKUZHEICATEIBHOCTH COOOIIECTB.
VHTeHCHBHOCTD NIEHCTBUS (akTOpa Cpeabl; orpaHnyuBaromuil hakrop. BzanmopaelicTBue hakTopoB cpemsbl,
mpeneisbl BBIHOCIUBOCTH. buotnyeckue Qaktopel cpenbl. llemu u ceTw nuTaHua. DKOJIOTHUECKHE
MUpaMUIbl:  4Yuces, Ouomaccel, »Hepruu. CmeHa OuoneHo30B. [lpuunmHBI CcMEHBI OHMOIIEHO30B;
dbopMupoBaHre HOBBIX c0o00mEecTB. DOpMBI B3aMMOOTHOIICHHNA MEXIy opranusmamu. [lo3uTuBHBIE

OTHOIIIEHUS — CHMOHO3: MyTyaJlu3M, KooIcpanud, KOMMCHCAJIN3M. AHTHOMOTHYECKAE OTHOIICHUS:
XMIIHNYECTBO, apa3uTU3M, KOHKYpeHIIHs. HelTpaabHble OTHOIIEHNS — HEUTPAIU3M.
JlemoHCTpanus

CxeMbl, WUTIOCTPUPYIOLIUE CTPYKTYPY OHOChEpbl U XapakTepusyroliue e€ OTIeNbHbIE COCTaBHbBIE
yacTu. TaOauIpl BUOBOIO COCTaBa U pazHOOOpPa3Msl >KUBBIX OpraHu3MoB Ouocgepsl. Cxembl KpyroBoporta
BEUIECTB B Ipupozae. KapTel, oTpakaroniye reoJOrH4YeCKyl0 HMCTOPHUI0 MAaTEpUKOB, PacHpOCTPaHEHHOCTH
OCHOBHBIX OmomoB cymu. [uapunasmbel u kuHOPUIBMBI «buochepan. Ilpumepbr cumbOuoza MexIy
IIPEICTAaBUTENSIMH Pa3IMYHBIX HAPCTB KUBOU IPUPOIBI.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

CocTaBIIeHHE CXEM TIepeIaun BEIIECTB U SHEpTryHy (Lenel THTaHNs) .

N3ydyeHue u onucaHue dKOCHUCTEMBI CBOEH MECTHOCTH, BBISBIIEHHME THUIIOB B3aWMOJEWUCTBUS Pa3HBIX

BHJIOB B TAHHOI SKOCHCTEME .

Tema 5.2. buocdepa u yesioBek (7 4.)

[TpupoaHble pecypchl U MX HCHOJIb30BaHUE. AHTPOIOreHHbIE (DAaKTOPhl BO3/IEHCTBHS Ha OHMOLIEHO3BI
(ponp dYenoBeka B MPUPOAC); TOCIEACTBUS XO3SMCTBEHHON HEATEIBHOCTH deloBeka. I[IpoGriembl
palMOHaIBHOIO IPUPOAOIOIB30BaHNUs, OXPAHBI IPUPO/BL: 3aIUTa OT 3arpsI3HEHUH, COXpaHEHHUE dTAJIOHOB U
MaMSATHUKOB IIPUPO/IbI, 0OecrieueHre MPUPOIHBIMU pecypcaMy HaCEIEHUS TJIaHEeThI.

JlemoHCTpanus

Kapts! 3a11oBe1HBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlaGopaTopHble U MpakTU4YeCKue paboThI N

AHanu3 1 OleHKa MOCIEeICTBUN JesITeIbHOCTH YeJIOBEKa B IKOCHCTEMAX .

3akiouenue -1 4y

Pe3epBHoe Bpems - 4 4.
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3. TemaTuueckoe MJIAHMPOBAHUE.
buoaorus. 7KuBoii opranusm.
6 kiacc (354., 14. B HeeJI10)

Pa3gen. Tema.

KoJ-Bo
JacoB

Pazgen 1. CTtpoenue B cBOICTBA :KMBBIX OPraHN3MOB

Tema 1. 1. OcHOBHBIE CBOMCTBA KHUBBIX OPIraHU3MOB

Tema 1.2. XUMUUECKUN COCTAB KJIETKHU

Tema 1.3. CTpoeHHEe pacTUTENFHON M JKUBOTHOW KIIETKH

Tema 1.4. Jlenenue kieTku (M3ydaercs 0030pHO IO KETaHUIO YUUTEIS)

Tema 1.5. Tkanu pacTeHUH U )KUBOTHBIX

Tema 1.6. Oprassl ¥ CUCTEMBI OPIaHOB

Tema 1.7.PacTenus u )KMBOTHBIE KaK 11€JI0OCTHBIE OPraHU3MbI

Rlwlk| R NN e

Pa3nea 2. 7KuzHenesiTe IbHOCTH OPraHNU3MOB

[

7

Tema 2.1. [TuTanue u MUIICBapeHUE

Tema 2.2. JIpixanue

Tema 2.3. TpaHcnopT BEIIECTB B OpraHU3Me

Tema 2.4. Beinenenne. OOMeEH BeIECTB

Tema 2.5. OnopHbIE CHCTEMBI

Tema 2.6. JIpmkeHue

Tema 2.7. Perynsius npoueccoB )XKU3HEAEATETbHOCTH

NI FPINDNDNDND
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Tema 2.8. PasmHOKeHHUE 2
Tema 2.9. Poct u pa3ButHe 2
Tema 2.10. Opranusm Kak €IMHOE EJI0e 1
Pazjnen 3. Opranusm u cpeaa 2
Tema 3.1. Cpena obutanus. GakTopsl Cpeabl 1
Tema 3.2. IIpupoaabie coodmecTBa 2
Pe3epBHOe Bpemst 4
buoJsiorusi. MHorooodpasue ;KUBbIX OPraHu3MoOB.
7 xaacc (70 4., 2 4 B HeIeJI10)
Pa3zgen. Tema. Koa-Bo
4acoB
Benenue 3
Paznea 1. HapcrBo [Ipokapuorsi 3
Tema 1.1. MHOrooGpasue, 0COOEHHOCTH CTPOSCHHUS U MPOUCXOXKICHUE 3
MIPOKAPUOTUYECKUX OPTaHU3MOB
Paznen 2. llapcTBo I'pudbI 4
Tema 2.1. O0mias xapakrepucTuka rpudos. PK. 3
Tema 2.2. JIumaitHuKu 1
Paznen 3. IlapcTBo PacTenus 16
Tema 3.1. Obmas xapakrepuctuka pacrenuii. PK. 3
Tema 3.2. Huzmme pactenus 2
Tema 3.3. Beicuie ciopoBbie pacTeHUs 3
Tema 3.4. Beice cemennblie pacteHus. Otaen ['onoceMeHHbIe pacTeHHS 2
Tema3.5. Bricime cemennsle pactenus. Otaen I[lokpeitocemennsie (L[BeTkoBwie) | 6
pacTeHus
Pa3nea 4. IlapcTBo ’KnuBoTHbIC 38
Tema 4.1. O01as xapakTepUCTUKA JKUBOTHBIX 1
Tewma 4.2. ITonunapctBo OIHOKIIETOUHBIC 2
Tema 4.3. IloaapcTBo MHOTOKJIETOUHBIE. 1
Tema 4.4. KumieuHOMOIOCTHBIE 3
Tema 4.5. Tun ITnockue yepBu 2
Tema 4.6. Tun Kpyrubie yepsu 1
Tema 4.7. Tunt Konpuateie yepBu 3
Tema 4.8. Tun Monmtocku 2
Tema 4.9. Tun Ynenucronorue 7
Tema 4.10. Tun Urnokoxue 1
Tema 4.11. Tun Xopnossie. [logrun becuepennsie 1
Tema 4.12. TTontun ITozBonounsie (Yepennsie). Hagxmace Peiosr PK 2
Tewma 4.13. Knacc 3emuoBoanbie. PK 2
Tema 4.14. Knacc IIpecmbikatonmuecs. PK 2
Tema 4.15. Kimace IItumsr. PK 4
Tema 4.16. Kitacc Mnekonmraromue. PK. 4
Pa3nen 5. Bupycsl 2
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Tema 5.1. OOmiast xapakTepUCTHKa U CBOMCTBa BUPYcoB. PK.

3aki0ueHune 1
Pe3epBHOE BpeMms 3
Buosorus. Yemnosek.
8 kiacc (70 4, 2 4 B HeeJ10)
Paszgea. Tema. KoJu1-Bo 4.
Pa3znen 1 Mecto uenoBeka B cucTeMe OPraHMYECKOI0 MUpa 2
Paznen 2. IlpoucxoskieHre 4enoBeKa 2
Paznen 3. Kparkas uicropus pa3BUTHSI 3HAHUN O CTPOEHUU (PYHKIIHSIX OpraHu3Ma 2
YelioBeKa
Paznen 4. O6uuit 0630p cTpoeHus U PyHKINN OpraHr3Ma YeIoBeKa 5
Paznen 5. Koopaunanus u perynsius 12
Paznen 6. Onopa u qBUKCHHE 10
Pa3znen 7. BuyrpeHHss cpefa opraHuzMa 5
Paznen 8. Tpancnopr BemiecTs 5
Paznen 9. JIpixanue 6
Pa3znenl0. [TumeBapenue 8
Pazgen 11. OOMeH BeliecTB 2
Pasnen 12. Brinenenue 4
PesepBHOE Bpems 7
Buosiorus 9 kiaace (yueonuk 8-9 ki) (704, 2 9 B Hemel110)
Pa3pen. Tema. Koi-B0 4.
Pasnen 13. [lokpoBbl 5
Pasnen 14. PasmHoxeHue u pazButue 6
Paznen 15. Briciias HepBHas AeSATEIBHOCTh 12
Pazgen 16. Yenosek u ero 310poBse. PK. 10
OO0mas ouoJsiorust
BBenenne 1
Pazpnen 1. DBosonus ;kuBoro Mupa Ha 3emJe 31
Tema 1.1. MHoroo6pasue x«uBoro mupa. OCHOBHbIE CBOMCTBA JKUBBIX OPraHU3MOB 2
Tema 1.2. PazButue Ononoruu B JOAapBUHOBCKUIN TIEPHO/] 2
Tema 1.3. Teopus Y. /lapBrHa 0 IPOMCXOXKIEHUH BUJOB TyTEM €CTECTBEHHOro oTOopa | 8
Tema 1.4. IIpucnoco61eHHOCTh OPTaHU3MOB K YCIIOBHSIM BHEIIIHEH Cpefibl Kak 4
pe3yNbTaT ACUCTBUS ECTECTBEHHOTO 0TOOpa
Tema 1. 5. MukposBosIOIHs 2
Tema 1. 6. bruosornyeckue MOCISACTBUS aanTanui. MakpOIBOJIOIHS 3
Tema 1.7. Bo3HUKHOBEHHE KU3HHU HA 3eMIIe 2
Tewma 1. 8. Pa3zButue xu3nu Ha 3emie 8
PeszepBHoe Bpemst 5

BuoJjiorns 10 kiacc (yueoHuk 9 ki) (704, 2 4 B He/1eJ110)
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Pasznen. Tema.

Pazgen 2. CTpyKTypHasi opraHu3anus ;KMBbIX OPraHM3MOB

Tema 2.1 Xumuueckasi opraHuzanus KJI€TKU )
Tema 2.2 O6MeH BemecTB U MpeoOpa3oBaHUE SHEPTUHU B KIIETKE 3
Tema 2.3 CrpoeHue u GyHKIIMH KIETOK 7
Pa3nen 3. PazMHOKeHHe M HHIUBHIYAJIbHOE PAa3BUTHE OPraHU3MOB 7
Tema 3.1 PazMHOXEHHE OpraHU3MOB 4
Tema 3.2 UnauBHuyabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3) 3
Pasnen 4. HacjiencTBEeHHOCTh U M3MEHYHBOCTH OPraHU3MOB 22
Tema 4.1 3akOHOMEpPHOCTH HACJIEIOBaHUS MPU3HAKOB 10
Tema 4.2 3aKOHOMEPHOCTH U3MEHUYNBOCTHU

Tema 4.3 Cenexuus pacTeHUi, )KUBOTHBIX 1 MUKPOOPIaHU3MOB )
Pa3znen S. B3anMooTHOIIEHHUS OPraHU3Ma U cpeibl. OCHOBBI IKOJIOTUH 21
Tema 5.1 buocdepa, ee ctpykTypa u QpyHKIUN 14
Tema 5.2 buocdepa u yenosek 7
3axiroueHne 1
Pe3epBHOe Bpemst 4

4. Y4eOHO-MeTOINYECKOe U MAaTEPHAIBLHOE 00ecIedeHue.

1. «buonorus. XKXusoit opranuzmy, 6 kinacc, Counn H.U.

2. «buonorus. MHOrOOOpasue KUBBIX OPTAaHU3MOBY, 7 Ki1ace, 3axapoB B.b., Conun H.1

3 «buomorus. Yenosek», 8§ knacc, Connn H.U., Caniua M.P.,

4. «buonorus. O6mme 3akoHOMepHOCTHY, 9 Kitacc, Connn H.U., 3axapos B.b.

5. Paboune teTpanu K yueOHUKaM.

6 Tabnuubl o pazaenam.

7. I'epbapuit

8. IIpubops! 1 000pyI0BaHKE NSl TPOBEJCHUS JTA00OPATOPHBIX PadoT.
9. PenbepHbIC MOIENH 110 TEMAM.
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