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PaGouast mporpamMmma 1mo 6uostorun st 5-9 KIIaCCOB COCTABJICHA HA OCHOBAHUU:
[IpumepHbie porpaMMbl 10 yueOHBIM IpeaMeTam. buosorus. 5-9 knaccel: MPoeKT. ( CTaHIapThl BTOPOTO MOKOJICHHUS );
ABtopckas ydeonas nporpamma H.1.Conun, B.b.3axapoB «IIporpamma ocHoBHOT0 00111eT0 00pazoBanus. buonorus. 5-9 knaccel. KonneHTpuyeckuii
Kype» M.: [Ipoda,2015.
PaGouas mporpamma 1o OHOJOTHH IS OCHOBHOM IIKOJBI COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCHOBHOIO 00IIero odpa3oBaHuS,
NPEJCTAaBICHHBIX B (elepaIbHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHJapTe OCHOBHOTro obmiero oOpazoBanus (IIpuka3 MuHOOpHayku OT
17.12.2010r. Nel897); mpuMepHBIX MporpaMM IO y4eOHBIM mpeameraM «buomorust 5-9 kmaccel» (CTaHIApThl BTOPOTO TOKOJICHHSI); aBTOPCKOM
yueOHoit mporpammbl H.M.Connn, B.b.3axapos «I[Iporpamma ocHoBHOTO 001mero obpazoBanusi. buomorus. 5-9 kmaccel. KoHleHTprUYeckuit Kype»
M.: Ipoda,2015; (®PI'OC); ocHOBHOI 00pa3zoBaTEIHHOM MPOTPpaMMbI OCHOBHOTO 00111er0o oOpazoBanust MOY bymunckas OOIIL.
Jannast paboyas mporpaMMa OpMEHTUPOBaHA Ha MCIOJB30BaHUE YUCOHHKOB IO OMOJIOTHUHU U yueOHo-MeToandeckux nocobuir YMK «Cdepa xu3um»
(KOHIIEHTPUYECKUI KYpPC), CO3/IaHHBIX KOJIJIEKTUBOM aBTOPOB Mo pykoBoacTBoM H.M.Conunna

Kiacc Ko0J1-B0 KOHTPOJIbHBIX, MNPAKTHYECKHUX, JA00PATOPHBIX padoT

12 a/p, 3 x/p

9 a/p, 2 n/p, 3 k/p

11 a/p, 5 n/p, 3 x/p

5
6
7 21 a/p, 2 n/p, 3 k/p
8
9

6 a/p, 2 n/p, 3 k/p

buonorwus. X)Kusoi opranusm. 6 kinacc. 514,

buonorus. MHorooOpasue KUBbIX OpraHM3MOB. 7 Kjacc. 684, 24 B HEIEI0
buonorus. Yenosek. 8 knacc. 684, 249 B HEIEIO

buonorus. O6utue 3akoHoMepHOCTH. 9 Kacc. 684, 249 B HENEIO

buonorus 5 knacc 34uac

Ilinanupyemble pe3yabTaThl H3y4eHUs: yueOHOro npeamera «buosorus»
Buogorus. 7ZKusbie opranusmsl (5 - 7 kjiaccol)
BrlIlTyCKHUMK HayduTCA:



* XapaKTepHU30BaTh OCOOEHHOCTH CTPOCHHMS U MPOIECCOB KUZHEACITSIBHOCTH OMOJIOTHYECKUX 00BEKTOB (KJIETOK, OPTaHU3MOB), MX TTPAKTUIECKYIO
3HAYUMOCTb;

* IPUMEHATh METO/bI OMOJIOTHYECKOW HAYKH JJISl U3YYSHHS KJIETOK M OPTaHM3MOB: NMPOBOAMUTH HAOIIOACHUS 33 KUBBIMH OpPTaHU3MaMH, CTABUTh
HECJIOKHBIE OMOJIOTHYECKHUE YKCIIEPUMEHTHI H O0BSCHATh UX PE3YJbTAThI, OMMUCHIBATH OMOJIOTHYECKHE OOBEKTHI U TIPOIECCHI;

* UCTIOJIH30BATh COCTABIISAIONINE MUCCIEIOBATEIBLCKOW U TIPOCKTHOM JESITEIBHOCTH MO U3YUYCHHIO JKUBBIX OPraHU3MOB (MIPUBOJIUTH JOKA3aTEIbCTBA,
KJIACCU(UIIUPOBATh, CPABHUBATH, BBISIBIIATH B3aMOCBSI3H);

* OPUEHTHPOBATHLCS B CUCTEME MTO3HABATENBHBIX [ICHHOCTEH: OIEHUBATh HH(POPMAITUIO O KHUBBIX OPraHU3MaX, MOJYyYaeMYIO U3 Pa3HbIX HCTOYHHKOB;
MOCIICACTBHS IEATEITHHOCTH Y€JI0BEKa B MPUPOJIC.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

* cobnrodams npasua pabomel 6 Kabureme OUOI02UU, C OUONOSULECKUMU NPUOOPAMU U UHCIMPYMEHMAMU,

* UCNOIBL308AMb NPUEMBL OKA3AHUSL NEPBOl NOMOWU NPU OMPAGICHUU SO0BUMbBIMU PUOAMU, SO0BUMBIMU PACMEHUIMU, VKYCAX IHCUBOMHBIX,
pabomol ¢ onpederumenamu pacmeHull, blpauuanus U PA3MHONCEHUS KYIbMYPHBIX pACMeEHUll, OOMAUWHUX HCUBOMHDLX,

* gulOEISIMb ICMemuiecKue 00CMOUHCMBA 00bEKMO8 HCUBOU NPUPOObL,

* OCO3HAHHO COONIOO0AMb OCHOBHbIE NPUHYUNBL U NPABUILA OMHOULEHUS K HCUBOT NPUPOOe;

* OPUEHMUPOBAMBCS 8 CUCEME MOPAIbHBIX HOPM U YEHHOCMEU N0 OMHOWEHUIO K 00beKMam HCUBOU Npupoosbl (NPUsHAHUE 8blCOKOU YEHHOCMU
JHCU3HU B0 BCEX €€ NPOABIEHUSAX, IKOIOSUHLECKOe COZHAHUE, IMOYUOHATbHO-YEHHOCMHOE OMHOueHUe K 00beKmam #CUoll npupoobl);

* HAXO0UMb UHPOPMAYUIO O PACMEHUAX U JICUBOMHBIX 6 HAYYHO-NONYISAPHOU Jumepamype, OUOIOSUHECKUX CHO8APsX U CHPABOYHUKAX,
AHATUZUPOBAMb, OYEHUBAMb €€ U NePe8OOUMb U3 0OHOU hopMbL 8 OPY2YIO;

* 8HIOUPAMb YeeBble U CMBLCTIO8bLE YCMAHOBKU 68 CEOUX OCLCMBUSX U NOCHYNKAX N0 OMHOUEHUIO K JHCUBOL NPUPOOe.

Buosorus. Yenosek u ero 310poBbe (8 kiacc)

BhIyCKHUK Hay4HTCS:

* XapaKTePU30BaTh OCOOCHHOCTH CTPOCHUS U TIPOIIECCOB KU3HEACITSILHOCTA OPraHi3Ma YeJI0BeKa, X MPAKTUICCKYI0 3HAUUMOCTh;

* IPUMEHATh METOJAbI OMOJIOTUYECKOW HAyKH TMPU H3YyYEHHH OpraHM3Ma YeloBeKa: MPOBOJIUTH HAONIONECHHUS 3a COCTOSIHHEM COOCTBEHHOTO
OpraHu3Ma, U3MEPEHUsI, CTABUTH HECJIOKHBIC OMOJIOTHUECKHE IKCIIEPUMEHTHI M OOBSICHITD UX PE3YJIbTATHI,

* HCIIOJIb30BAaTh COCTAaBISIONINE MCCIEI0BATENBCKOM U MPOEKTHOM JNEATENFHOCTH M0 M3YYCHHIO OpraHu3Ma YelIOBEeKa: MPUBOAUTH JOKA3aTeIbCTBA
POJICTBA YeJIOBEKA C MJICKOMTAIOIINMH KUBOTHBIMHU, CPABHUBATH KIIETKH, TKaHH, TPOICCCHI KU3HEACATSIIBHOCTH OpraHu3Ma 4eJIOBEKa; BBISBIISITH
B3aMMOCBSI3U MEXKy OCOOEHHOCTSMU CTPOEHUS KJIETOK, TKaHEH, OpraHOB, CUCTEM OPTraHOB M UX (QYHKIUSIMU;

* OPHCHTHUPOBATHCS B CHCTEME ITO3HABATEBHBIX IICHHOCTCH: OIEHWBAaTh WH(MOPMAIMI0O 00 OpraHu3Me 4YeOBeKa, IOJIy9aeMyI W3 Pa3HbBIX
HMCTOYHUKOB, MIOCJIEICTBUS BIUSHUS (PaKTOPOB pUCKA HA 3JOPOBBE UETOBEKA.

Buinycknux noayuum 603mMoHCHOCMb HAYUUMbCAL:

* UCNONIBL308aMb HA NPAKMUKE NPUEMBL OKA3AHUS NEPBOTl NOMOWU NPU NPOCMYOHBIX 3A00Ie8AHUAX, 0XCO2AX, OOMOPOICEHUAX, MPABMAX, CHACEHUU
ymonarowez2o, payuoHaIbHOU OPeaHU3AyUY mpyod u 0movixd, npogedetus HabI00eHUll 3a COCIMOAHUEM COOCMBEHHO20 OP2AHUZMA,

* 8b10€NIAMb ICmemuyecKue 00CMOUHCIMEA 4el08e4eckKoco med,

* peanu308bl8ams YCMAaHOB8KU 300P0B020 00PA3A HCUZHU,

* OPUEHMUPOBAMBCA 8 CUCEME MOPATILHBIX HOPM U YeHHOCMEL O OMHOWEHUIO K COOCMBEHHOM) 300PO8bI0 U 300P08bI0 OPY2UX TH00el;

* HAXO0UMb 8 YYeOHOU U HAYYHO-NONYIAPHOU Tumepamype uHGopmayuio o6 opeanusme 4eioseka, oPopmiims eé 8 sude YCMmHbIX COOOWeHUl,
00K1a008, pedhepamos, npezeHmayuil,

* QHATU3UPOBAMb U OYEHUBAMb Yelesble U CMbICA08ble YCMAHOBKU 8 C8OUX OeUCmEUSX U NOCMYNKAX NO OMHOWEHUIO K 300P08bl0 C80EMY U
OKPYAHCATOWUX, NOCIEOCMBUSL NUAHUS (DAKMOPOB PUCKA HA 300P0O8bE UeN08eKd.



buosorus. O0mue 0uog0ruyecKue 3aKoHoMepHocTH (9 Kiaacce)

BrlIlTyCKHHMK HayduTCA:

* XapaKTepU30BaTh OOIIME OMOIOTHYECKUE 3aKOHOMEPHOCTH, UX MPAKTHYECKYIO 3HAYUMOCTh;

* IPUMEHATh METOJAbI OWMOJIOTMYECKOW HAyKU IJIs M3y4eHHUs OOMMX OWOJIOTMYECKUX 3aKOHOMEPHOCTEH: HAOJI0JaTh M OMUCHIBATH KIETKHA Ha
TFOTOBBIX MUKpOITpEINaparax, dKOCUCTEMbI CBOEH MECTHOCTH;

* HCIIOJI30BATh COCTABIISAIOIINE MPOCKTHOH M HCCIEIOBATEIBCKOW JEATEIBHOCTH 1O HW3YYCHUIO OOIMX OWMOJIOTHMYECKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX KUBOW MPUPOJIC; TPUBOIAUTH JTOKA3aTEIbCTBA HEOOXOIUMOCTH 3aIIUThl OKPYKAIOIIEH CPEeJIbl; BBIACISATh OTIIMYUTEIIbHBIE MPU3HAKA
KHUBBIX OPTaHU3MOB; CYIIECTBEHHBIC MPU3HAKH OMOJOTHYCCKUX CUCTEM M OMOJIOTHYECKUX MPOIIECCOB;

* OPUEHTUPOBATHCS B CHCTEME TO3HABATEIbHBIX IICHHOCTEH: OIICHMBATh MH(OpPMAIIUIO O NEATEIbHOCTH YEJIOBEKa B MPUPOJE, MOTYyYaeMyIO W3
Pa3HBIX UCTOYHHUKOB;

* aHAJIM3UPOBATH U OLEHUBATH MOCIEJCTBUS JEATEILHOCTH YEJIOBEKA B MPUPOJIE.

Buinycknux noayuum 603mMoi#cHOCMb HAYYUMBCA.

* 8bIOBUSAMNb 2UNOME3bL O BO3MONCHBIX NOCIEOCMBUAX OeSIMENTbHOCIU Yello8eKd 8 dKocucmemax u ouocgepe;

* ApP2YMEHMUpPO8amsv C8010 MOYKY 3PEHUS 8 X00e OUCKYCCUU N0 0OCYHCOEHUIO 2T100ATbHBIX IKOLOSULECKUX NPobLeM.

6. Conep:xanue yuedHOro kypca «buosorus»
ConeprkaHue CTPyKTYPUPOBAHO B BUJIE TPEX pa3feiioB: «KuBble opraHu3Mbl», «HesnoBek U ero 310poBbey, «O01mue Onosornyeckue
3aKOHOMEPHOCTI.

7KuBble opranusmsl 5-7 Kiaccsl

buonorus xak Hayka. Ponb 610oi0run B mpakTHYeCKO# aesTenbHOCTH aroael. PasHooOpasue oprann3MoB. OTIMYUTEIbHBIE TPU3HAKY MTPEICTaBUTEICH
Pa3HbIX HAPCTB XKUBOU MPUPOAbI. MeToAbI N3yUeHUs )KUBBIX OPraHU3MOB: HaOJI0IeHUE, U3MEPEHNUE, dKciepuMeHT. KileTouHoe cTpoeHrne OpraHu3MoB.
ITpaBuna paboThl B KaOMHETe OMOIOTUH, C OMOIOTHYECKUMU NPUOOPaMU U HHCTPYMEHTAMHU.

baktepuu. MHoroo6pasue 6akrepuii. Ponib 6akTepuit B pupojie u KU3HU YeloBeka. baktepun — Bo30OyauTenu 3adosieBaHuil. Mepbl TpoPHITaKTUKH
3a00JIeBaHNH, BBI3bIBAEMbIX OAKTEPHSIMHU.

I'pubsl. MHOroo6pasue rpuboB, UX pojb B MPUPOJE U *KU3HU uyenoBeka. ChenoOHble M sioBUThIe. OKazaHWe NPUEMOB MEPBOM MOMOIIM MpPU
OTpaBJICHUH I'PUOAMHU.

JInmaiinuky. Ponp NMIIailHUKOB B IPUPOJE U )KU3HU YEJIOBEKA.

Bupycsl — HekneTounble popMbl. 3a00aeBaHNs, BbI3bIBaeMble BUpycaMu. Mepbl TPO(GUIaKTUKH 3a00JI€BaHUH.

Pacrenus. Knerku, Tkanu u opransl pacteHuil. [Ipoiieccel )Ku3HenesTeNbHOCTH: OOMEH BEIIECTB U NMPEBPAILEHUS] YHEPTHH, MUTaHUE, OTOCUHTE3, JIbI-
XaHue, yJajleHne IpoJIyKTOB 0OMEHa, TPAHCIOPT BEIECTB. Perynsus nporeccoB XU3HeaAes TeabHOCTH. JIBruxkenus. Poct, pa3BuTHe 1 pa3MHOKEHHE.
MHuoroo6pasue pacTeHH, IPUHIUIBI UX Ki1accudukanuu. Bogopocnu, MXy, TaOPOTHUKH, TOJIOCEMEHHBIE U IOKPHITOCEMEHHBIE paCTEHUS. 3HaUCHHE
pacTeHHi B IPUPOJE U )KU3HU YeloBeKa. BakHel e celbCKOX03s5IIICTBEHHBIE KYIbTYphl. S 10BUTHIE pacTeHuss. OXpaHa peAKUX U NCUYE3aI0LINX BUOB
pactennii. OCHOBHbBIE paCTUTENbHbBIE COOOLIECTBA. Y CII0KHEHHE PACTEHU B MPOLIECCE IBOTIOIUH.

KuBotHple. CTpoeHMe >KMBOTHBIX. IIpolecchl KU3HEAESITENBHOCTH U UX PETYJISALUS Y KUBOTHBIX.

Pasmuoxxenue, poct u pazsutue. [loBenenue. Pazapaxumocts. Pednexcel. UHCTUHKTE. MHOTOOOpasue (TUIBI, KJIACCHI XOPJOBBIX) KMBOTHBIX, UX
pOJb B MPHUPOJE M KU3HU uesoBeka. CenbCKOXO035MCTBEHHBIE U JIOMAalIHHE XHUBOTHBIC. [IpodunakTuka 3a00eBaHMid, BBI3BIBAEMBIX KUBOTHBIMHU.



VYcnoxkHeHne JKMBOTHBIX B Ipolecce 3Boitoluu. lIpucnocoOieHus k pasauuHbIM cpenaM oburtaHus. OXpaHa pelKkUX M HCUE3alolIMX BUIOB
KUBOTHBIX.

Yes10BeK M ero 310poBbe 8 KJ1acce

YenoBek u okpyxkaromas cpena. Ilpuponnas u couunanpHas cpea oOMTaHUs YeloBeKa. 3alura cpeisl oOuTaHus denoBeka. OOmue cBeneHHus 00
OpraHu3Me 4enoBeka. MecTo 4elloBeKa B CUCTEME OpPraHM4ecKoro Mupa. UepTel CXOACTBAa U OTJIIMYUA YEJIOBEKA U JKMBOTHBIX. CTpoeHue opraHusma
YEJIOBEKA: KJIETKU, TKaHU, OPTaHbl, CACTEMBI OPraHOB. MeToAbl U3y4eHUsI OpraHu3Ma 4eJIOBEKa.

Omnopa u nBuxenue. OnopHo-ABUraTenbHas cuctema. I[IpodunakTuka TpaBmatuzMa. 3HaueHHe (PU3MYECKUX YHNPaXHEHUH M KyJIbTYpbl TpyAa AJis
(dbopMHUpOBaHUs CKeNleTa U MyCKynaTypsl. [lepBast moMolIb Npu TpaBMax OMOPHO-IBUTaTEIbHON CUCTEMBI.

Tpancnopr BemecTs. BHyTpeHHss cpella opranusma, 3HaueHue €€ oCcTossHCcTBa. KpoBeHoCHas u

mumdarndeckas cuctembl. KpoBe. ['pynmbel  kpoBu. Jlumda. IlepenuBanme xkpoBu. HWmmyHuTeT. AHTHTENa. AJJIEpruyecKhe peakiu.
ITpenynpenurensuble npuBUBKU. JleueOHble cbiBopoTku. CTpoeHue u paborta cepaua. KpossHoe naBieHue u myibc. [Ipuembl oka3aHus nepBon
IIOMOILY ITIPY KPOBOTCYECHUSIX.

Hbixanue. [lpixarenbHas cucrema. CTpoeHHe OpraHoB AbIxaHus. Perymsuus neixanus. ['a3000MeH B JIerKuX M TKaHsAX. ['MrveHa opraHoB JbIXaHMSL.
3a0oneBaHus OpPraHOB JABIXaHUS M WX TpeaynpexacHue. llpuembl oxa3aHHs TEpPBOW MOMOIIM TPU OTPABICHUH YTrapHBIM Ta3o0M, CIIACCHUU
yronatouero. MHpekuonHsle 3a601eBaHus 1 Mepbl UX npodunakTuku. Bpen TabakokypeHus.

[Turanue. [TumeBapenue. [IumeapurensHas cuctema. HapyieHnus paboThl MUIEBAPUTEIBHOW CUCTEMBI U MIX TPOQHIAKTHKA.

OOMeH BelecTB M INpeBpallleHUs] 3Hepruu B opranusMme. [lnactuueckuit um sHepreTrueckuii oomMeH. OOMeH BOJbI, MMHEPAJIbHBIX COJIeH, OENIKOB,
YIJIEBOJIOB M KUpPOB. Butamunel. PanronansHoe nutanue. HopMbl ¥ pekuM nUTaHus.

ITokpoBsl Tena. CtpoeHne M (GYHKUMU KOXU. Poib KOXKM B TepMOpEryisiuu. YXOA 3a KoXeH, BoysiocaMu, HOrTsMu. Ilpuemsl oka3aHus nepBoi
MIOMOIIY TIPU TPaBMax, 0KOTax, 0OMOPOKEHHUAX U UX MPOPMIAKTHKA. 3aKaIMBaHUE OpraHU3Ma.

Beinenenue. Ctpoenue v GyHKIHMN BBIACIUTENBHON CUCTEMBL. 3a00J1€BaHUsl OPTaHOB MOUYEBBIICIUTEILHOM CUCTEMBI U MX NMPEAYNPEXKICHHE.
Pasmuoxenue u passutue. [lonoBbie sxene3sl U mosioBele kieTku. [lomoBoe cospeBanue. WMHdeknuu, nepeparomuyecs IMOJOBBIM IYTEM, HX
npopunakruka. BUU-undexuus u ee npodunakruxa. Hacneacrsennsie 3a60meBanns. MeIHKo-TeHETHIECKOE KOHCYIbTHpOBaHKe. OII0ON0TBOPEHHE,
BHYTpUyTpoOHOE pa3BuTHe. bepemeHHocTh. BpenHoe BnMsiHME Ha pa3BUTHE OpraHM3Ma KypeHHs, alKorojisi, HapKoTUKOB. Poxbl. Pa3zButue mocne
poxaenus. Opranbl 4yBcTB. CTpoeHue M (PyHKIMM OpraHoOB 3peHus U ciyxa. HapylieHus 3peHus u ciyxa, ux npenynpexiaeHue. BecTuOyspHbiit
anmapat. Meltednoe u kKoxHoe 9yBcTB0O. OboHsHue. Bkyc.

HeiiporymopanbHas peryisiius IMpOLEcCOB >KU3HENesTeNbHOCTH opraHusma. HepBHas cucrema. Peduiekc u pedumexkropHas ayra. DHAOKpHUHHAs
cucreMa. 'opMOHBI, MEXaHU3MBI UX IECUCTBUS Ha KJIETKU. Hapylmenus nesaTeabHOCTH HEPBHOW U SHAOKPUHHON CHCTEM U X MPEIyNpPEKICHUE.
[loBenenne W mcuxuka 4yenoBeka. be3yciioBHbIE peduieKCbl M WHCTHHKTHI. YCIIOBHBbIE peduiekcbl. OCoOEHHOCTH IOBEJEHHs YeloBeka. Pedb.
Mpeinienue. Baumanue. [lamsats. Omorun u yyBctBa. CoH. TemnepaMmeHT u xapakrep. CriocoOOHOCTH U OJJapEHHOCTh. MEXKIIMYHOCTHBIE OTHOILIEHUSI.
Ponb 00y4eHus: 1 BOCIUTAHUS B pPA3BUTHH MTOBEICHHS U TICUXUKH YEJIOBEKA.

3n0poBbIil 00pa3 xku3zHu. CoOI0ieHHe CAaHUTAPHO-TUTHEHUYECKUX HOPM U IPAaBHII 3J0POBOr0 00pa3a *KHU3HU. YKpEIJICHHE 3/10pOBbs: ayTOTPEHUHT,
3aKaJMBaHMe, JABUraTelbHas aKTUBHOCTb. BrnusHue Qu3nueckux yrnpakHEHUIl Ha OopraHbl U CUCTeMbl opraHoB. DakTOpbl pUCKa: CTPECChI, TUIIOIH-
HaMUsl, IepeyTOMIIEHNE, IEPEOXJIaXKI€HHE. BpeHble U M0JIe3HbIe IPUBBIYKY, UX BIUSHAE HA COCTOSTHUE 37J0POBBS.

O0mme OnosIOrNYecKre 3aKOHOMEPHOCTH 9 Ki1ace

OTnuyuTeNnbHbIe MPU3HAKU KUBBIX OPIraHU3MOB.

Oco06eHHOCTH XUMHUYECKOT0 COCTaBa KUBBIX OPTaHU3MOB: HEOPraHUYECKHUE U OPraHUYEeCKHe BEIIeCTBA, UX POJIb B OpraHU3Me.

Knerounoe crpoenune opranuzMoB. CTpoeHHE KIETKH: KIeTouHas 000JI0uKa, IUla3MaTH4ecKas MeMOpaHa, [IUTOIIa3Ma, TIACTH/Ibl, MUTOXOHAPUH, Ba-
KyoJH. XpoMocoMbl. MHOT0oOpa3ue KIeToK.



OOMeH BeIIecTB W MPEBpAIICHUS] YHEPIHA — TPU3HAK JKUBBIX OPraHU3MOB. Poib muTaHus, IbIXaHHS, TPAHCIIOPTA BEIIECTB, YAAJICHHUS MPOTYKTOB
OGMCHa B JKUBHCACATCIIbHOCTH KJICTKH U OPpraHu3Ma.

Poct u pazsutne opranu3zmoB. PazmHoxxkenue. becniosnoe u nonoBoe pazmHoxxkeHue. [lonoBeie kneTku. OmiooTBOPEHHUE.

HaCJIe[[CTBeHHOCTB U N3MEHYUBOCTb — CBOMCTBA OpTraHru3MOB. HaCJIeIICTBeHHaH 1 HEHACJICACTBCHHAs1 N3MCHYHNBOCTD.

CucreMa u 3BOJIONHS OPraHUYECKOro Mupa. Bug — ocHOBHas cucreMartudeckas equauna. [Ipusnaku Buga. Y.J[apBUH — OCHOBOIIOJIOXKHUK YUCHUS
00 sBomouuu. [IBIKyIIMEe BUIBI SBOJIIOLMHU: HACICICTBEHHAs HM3MEHUMBOCTh, OOphOa 3a CyIIECTBOBAaHHE, E€CTECTBEHHBIH OTOOp. Pesymbrarhl
HBOJIIOIUK: MHOT0OOpa3ue BUIOB, IPUCIIOCOOICHHOCTh OPTaHU3MOB K CpeJie OOUTaHMS.

B3anmMocBsi3u opranu3mMoB M OKpyKaromiei cpenasl. Cpeqa—HUCTOUHUK BEIIECTB, PHEPTUU M WHpopManuu. BiusHue skonorndeckux (GpakTopoB Ha
OpraHu3Mbl. DKOCHCTEMHAass OpraHW3alis >XHBOH MPHPOIBL. DKOCHCTEeMa. B3auMOIEHCTBHS pa3HBIX BHJIOB B JKOCHUCTEME (KOHKYpPEHIIHS,
XMIHUYECTBO, CUMOMO3, Mapa3utusm). [IuieBsie CBsI3U B dKocHcTeMe. KpyroBopoT BelIecTB M MpeBpalieHus: s3Hepruu. buocdepa — riodanbHas
skocuctema. B.M.BepHanckuii — OCHOBOIOJIOKHUK ydeHHs 0 Onocdepe. ['panusr ouocdepsl. PactipocTpaneHrne u poiib JKUBOTO BEIIECTBA B
ouocdepe. Ponb yenoseka B 6nochepe. Dxosnoruueckue mpodiemsr. [TocneacTBysI NeATETHPHOCTH Y€I0BEeKa B SKOCUCTEMAX.

OCHOBHOE COJEPKAHME Ha cnyneHu 0CHO6HO020 00ue20 00pa3oeanus
Buosorus. Beenenue B 6uostoruio. 5 kiaacc(34 4, 1 4 B HeACIO)
Pa3nea 1. 7KuBoii opranusm: crpoenue u usydenue (8 u)
MHorooOpasue >KUBbIX OpraHn3MoB. OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB: KJIETOYHOE CTPOEHHE, CXOJHbIN XMMUYECKUHA COCTaB, OOMEH BELIECTB
Y DHEPTUM, MUTAHUE, IbIXaHNe, BBICJICHNE, POCT M Pa3BUTHE, Pa3IpaXHUMOCTb, ABIKEHHE, Pa3MHOKEHHE. BHOJIOTHs — HayKa O JKUBBIX OpraHU3Max.
Pa3zHooOpasue Guosnornueckux Hayk. MeToabl M3ydeHUs MpHUpOJIbl: HAOIIOEHUE, SKCIEPUMEHT (omnbIT), u3mepeHue. O0opyqoBaHue Uil Hay4HBIX
uccnenoBanuii (labopatopHoe 00OpyAOBaHHUE, YBEIHMUUTEIbHBIE MPUOOPHI, U3MEPUTEIILHBIC TPUOOPHI). Y BEIHMUUTEIbHBIC PUOOPHI: PYUHAs JIyIa,
cBeTOBOM MHKpockor. KiieTka — anemeHTapHas elnHuUIA )KUBOTO. besbsaepHsle U siepHble kiaeTku. CTpoeHne U QyHKIMU spa, IIUTOIUIA3Mbl U €€
OopraHouJ10B. XpOMOCOMBI, HX 3HaYeHHE. Pa3nmuuns B CTPOCHUM PACTHTEIHHON M KUBOTHOW KiIeTOK. CopepikaHue XMMUYECKHX JJIEMEHTOB B KIIETKE.
Bopna, npyrue HeopraHuueckue BeIeCTBa, UX POJIb B KHU3HEACATEILHOCTH KiIeTOK. OpraHnyecKue BelecTBa U X poJib B KJIeTKe. BelecTa u sBiaeHus
B OKpY’KaloleM Mupe. Bennkne ecrecTBOMCIIBITATENH.
JlabopaTopHbIie U IpaKTHYeCKHEe PadoThI
3HAKOMCTBO C 000PYJOBaHUEM ISl HAYYHBIX UCCIIEJOBAHUM.
ITpoBenenue HaOMOJCHUI, ONIBITOB U U3MEPEHUH € 11eTIbI0 KOHKPETH3allMK 3HaHUI 0 METO/1aX U3y4eHHs IPUPO/IBL.
1.YcTpoiicTBO pyuHOM JTyIbI, CBETOBOTO MUKPOCKOMA™.
Cmpoenue knemok (Ha 20mogvix MUKponpenapamax)
2.CTpoeHure KIETOK KOKHIIBI YEeTITyH JIyKa™.
3.0npeneneHue cocraBa CEMsH MIIIEHUIBI.
4. Onpenenenuie pU3NIECKUX CBOMCTB OEJIKOB, KUPOB, YIIIEBOJOB.
[IpenmeTHbIe pe3ynbTaThl O0yYSHUS
VYyamuecs T0KHBI 3HATE:
— OCHOBHBIE NIPU3HAKH KUBOU MPUPOIBI;
— YCTPOHCTBO CBETOBOTO MUKPOCKOTIA;
— OCHOBHBIE OPTraHOUIbI KIETKH;
— OCHOBHBIE OPraHMUYECKUE U MUHEPAJIbHBIE BEILIECTBA, BXOSAIIUX B COCTaB KJIETKHU;
— BEYIIMX €CTECTBOUCIIBITATENCH U HX POJIb B M3YUCHUHU TPUPOJIBI.



VYyamuecs 10JIKHBI YMETh:

— OOBSCHATH 3HaUEHUE OMOJIOTMUECKUX 3HAHUH B TOBCEAHEBHOM KU3HU;

— XapaKTepu30BaTh METObI OMOJOTUYECKUX UCCIIEAOBAHMIA;

— paboTaTh C JYNOil U CBETOBBIM MUKPOCKOIIOM;

— y3HaBaTh Ha TabJIUIAX U MUKpOIIpenapaTax OCHOBHbIE OPraHOUIbI KIETKHU;

— OOBSICHATH POJIb OPTAHUYECKUX U MUHEPATIBHBIX BEIIECTB B KIIETKE;

— co0uro1aTh NpaBUila MOBEAECHUS U pabOThI ¢ NPUOOPAMU U UHCTPYMEHTaMU B KaOMHETe OMOJIOTHH.

MertamnpeaMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuecs 10JKHBI YMETh:

— MPOBOJUTH NMPOCTEHIINE HAOIIOACHNUS, U3MEPEHHSI, OTIBITHI;

— CTaBUTh y4yeOHYIO 3a/1auy 110 PYKOBOJCTBOM YUMTEJS;

— CHUCTEMaTH3UPOBaTh U 0000IATh pa3yMHbIe BUABI HH(pOpMaIu;

— COCTaBJIATH IUIaH BBIOJHEHUs y4eOHOM 3ajaun.

Pa3nes 2. MHoroo6pa3ue »uBbIX OpranusMos(14 u)

Pa3zButue xu3Hu Ha 3emie: XKHU3Hb B JPEBHEM OKEaHE; Jieca KaMEHHOYTOJbHOIO NEepUoJia; paclBeT APEBHUX MPECMBIKAIOUIMXCS; NTUIBI U 3BEpU
npouwioro. PasHooOpasue >XuBbIX opranum3MoB. Kinaccugukamus opranmsmoB. Bupa. LlapctBa xuBoit mpuponsi: bakrepum, I'puOsi, Pacrenwms,
XKusotHele. CyliecTBEHHbIE IPU3HAKU MPEACTABUTENCH OCHOBHBIX LIAPCTB, UX XAPAKTEPUCTHUKA, CTPOCHHE, OCOOEHHOCTHU KU3HEAEATEIIbHOCTH, MECTa
OOWTaHWs, UX POJIb B IPUPOJIE U KHU3HH YeroBeka. OXpaHa )KMBOH MPHPOIBL.

[IpenmeTHble pe3ynbTaThl O0yYEHUS

VYyamuecs 10JKHBI 3HATH:

— CYILIECTBEHHbIE MPU3HAKU CTPOEHUS U KU3HEIEATEIbHOCTH U3y4aeMbIX OMOJIOTHYECKUX OOBEKTOB;

— OCHOBHBbIE IPU3HAKH MPEACTABUTENEH LIAPCTB )KUBON IPUPOIBL.

VYyamuecs 10JKHBI YMETh:

— ONpEeNEeNITh NPUHAAICKHOCTh OMOJIOIrMYECKUX 0OBEKTOB K OJHOMY U3 LIAPCTB KUBOW IPUPOJIBI;

— yCTaHaBJIMBATh YEPThl CXOACTBA U Pa3INYUs Yy MPEACTaBUTEIeH OCHOBHBIX LIAPCTB;

— pa3nuyaTrh U3y4YE€HHbIE 0OBEKTHI B IPUPO/JIE, HA TAOIUIAX;

— yCTaHaBJIMBATh YEPThI IPUCIIOCOOICHHOCTH OPraHU3MOB K cpeJie OOMTaHus;

— OOBSICHATDH POJIb MPEJCTABUTENEH IAPCTB )KUBOM IPUPOJIBI B )KU3HU YETIOBEKA.

MertamnpeaMeTHbIe pe3yabTaThl 00yUeHHS

VYyamuecs 10TKHBI YMETh:

— MPOBOJIUTH NMPOCTEHIITYIO KJIacCU(UKAIIUIO )KUBBIX OPTaHU3MOB IO OT/IEJIbHBIM I[apCTBaM;

— HCIIOJIb30BATh JOMOJIHUTEIbHbIE HCTOUYHUKN MH(POPMAIUH JIJIsl BBIIIOJIHEHUST y4eOHOM 3a1auu;

— CaMOCTOSTEJIbHO TOTOBUTH YCTHOE COOOIIEHUE Ha 2—3 MUHYTHI.

Pa3nen 3. Cpena o6uTanus ;KMBbIX OPraHu3MoB (6 )

HazemHo-Bo31ymIHas, BOJHAass M TOYBEHHAs cpeabl oOMTaHHMs OpraHu3MoB. [IpHcrnocoOIeHHOCTh OpPraHu3MOB K cpefe oOutanus. Pactenus u
KUBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTAEIbHBIMHU MPEICTABUTENSMHU KUBOM NMPHUPOABI KakJoro marepuka). Ilpuponnbie 30HBI 3eMiu:
TYHJpa, Taira, CMEeIaHHbIe U IIUPOKOJIUCTBEHHBIE JIeca, TPABSIHUCThIE PAaBHUHbI— CTENH U CaBaHHBI, yCTHIHHU, BIAXHBIC Tponuyeckue jieca. Ku3Hb
B MOpsX B okeaHax. Coo01ecTBa MOBEPXHOCTH M TOJIIH BOJIbI, TOHHOE COOOIIECTBO, COOOIIECTBO KOPAIITIOBOTO pruda, rimy00KOBOIHOE COOOIIECTBO.
JlaGopaTopHble U IpakTHYECKUE pabOTHI



Omnpenenenue (y3HaBaHUE) HamOoOJee PACIPOCTPAHEHHBIX PACTEHUM M JKUBOTHBIX C HCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HH(POpPMALUU
(pororpaduii, aTnacoB-onpeaenanTene, ayyen, repobapues u 1p.).

HccnenoBanue 0cOOEHHOCTEHW CTPOSHUS PACTCHUI M )KUBOTHBIX, CBSI3aHHBIX CO CPEION OOWTAHMS.

3HAKOMCTBO C 9KOJIOTHYECKUMU MPo0IeMaMi MECTHOCTH U JOCTYIHBIMH ITyTSAMHU X PELICHUS.

IIpenmeTtHble pe3ynbTaThl O0yYeHHUS

VYyamuecs 10JKHBI 3HATH:
— OCHOBHBIE CpeJibl 0OUTaHMsI JKUBBIX OPTraHU3MOB;
— MPUPOJHBIE 30HBI HAILICH MJIAHETHI, UX OOUTATEINIEH.

VYyamuecs 10JKHBI YMETh:
— CpaBHHUBATh pa3IMYHbIC CPe/Ibl OOUTAHMS;
— XapaKTepu30BaTh YCIOBUS KHU3HH B PA3JIMYHBIX Cpelax OOUTaHMS;
— CPaBHHUBATh YCIIOBHS OOMTaHUS B Pa3IMYHBIX IPUPOIHBIX 30HAX;
— BBISBJIAATH YEPThI IPUCIIOCOOICHHOCTH KHUBBIX OPraHU3MOB K ONPEACIEHHBIM YCIOBUSAM;
— NPUBOJUTH IPUMEPBI OOUTATENEH MOPEN U OKEAHOB;
— HaAOII0AATh 32 )KUBBIMU OPraHU3MaMH.

MertarnpeaMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuecs 10JKHBI YMETh:
— HAXOJUTh M UCTIOJIH30BATH MPUIUHHO-CIICICTBEHHBIE CBSI3H;
— CTPOMTH, BBIIBUTaTh U (HOPMYIMPOBATH NPOCTEHIIINE THIIOTE3bI;
— BBIJICJIATH B TEKCTE CMBICIIOBBIC YAaCTH U 03arJIaBIMBATh UX, CTABUTH BOIIPOCHI K TEKCTY.

Pa3nen 4. YesioBek Ha 3emute (5 u)

Hayunple mpencTaBieHusl O MPOUCXOXKICHHH YeloBeKa. J[peBHHE Mpenku YeloBeKa: APUOMUTEKH M aBCTPAJOMUTEKH. YenoBeK ymenblid. YemoBek
npsaMoxoadumii. YenoBek pasyMHbIN (HeaHJepTaiel, KPOMaHbOHEL, COBPEMEHHbII 4enoBek). MI3MeHeHusl B NpUpPOAE, BBI3BAHHBIE J1EATEIBHOCTHIO
yenoBeKka. KuciaoTHble 10K11, 030HOBAs bIpa, HAPHUKOBBIN 3P QEKT, paJuoaKTUBHBIE OTX0/1bl. Bromornyeckoe paznoodpasue, ero o0eJHEeHHE U ITyTH
coxpaHeHHs. OnyCTBIHUBAaHME U €ro NPUYHMHBI, 00phOa ¢ OMmycThIHMBaHUEM. BakHeilmue skojoruyeckue npoosieMbl: cOXpaHEHUE OHOIOTHYECKOro
pazHooOpas3usi, 0oppba C YHHUTOXKEHHEM JIECOB U OIYCTHIHUBAHUEM, 3alllUTa IUIAHEThl OT BCEX BHJIOB 3arpsA3HEHUH. 3/10pOBbE 4YEIOBEKa U
0€301acHOCTh XHU3HHU. B3auMOCBs3b 370pOBbsl M 00pa3a JKU3HU. Bpeonvie npusviuku u ux npoguraxmuxa. Cpeoa obumanus yenosexa. llpaBuna
MOBEJICHHSI YEJIOBEKA B OTACHBIX CUTYAIUSIX MPUPOIHOTO MPpOoucXoxkieHus. [Ipocreiimme criocoOsl OKa3aHus MEepPBO TTOMOIITH.

JdemoncTpanus

SImoBUTHIE pacTEeHUs U OTTaCHBIE )KUBOTHBIE CBOCH MECTHOCTH.

JlabopaTopHble U NIpaKTHYeCKHe PadoThl

W3mepenne cBoero pocra 1 Macchl Tena.

OBgnazieHre NpocTEeHIINMH CITOCOOaMHU OKa3aHUs IEPBOM JOBpaueOHOM MOMOIIIH.

[IpenmeTHbIEC pe3yNbTAaThl O0yUCHHS

VYuyarmuecs 10JKHBI 3HATh:

— MIPEIKOB YEIIOBEKA, UX XapaKTEepHbIC YePTHI, 00pa3 )KNU3HU;

— OCHOBHBIE 3KOJIOTMYECKHE TPOOIEMBI, CTOAIINE MEPE]] COBPEMEHHBIM YEJIOBEUECTBOM;

— IIpaBUJIa [TOBEJICHH YEJIOBEKA B OMACHBIX CUTYALUAX IPUPOJHOIO MPOUCXOXKICHUS;

— MPOCTENIINE CIOCOOBI OKa3aHMsI MEPBOM MTOMOIIH IIPH 05K0TaX, 0OMOPOKEHUH H Jp.



VYyamuecs 10JIKHBI YMETh:

— OOBSCHATH NPUYMHBI HETaTUBHOTO BIMSHUS XO3SHCTBEHHON JACATEIBHOCTH YEJIOBEKa Ha MIPUPOLY;
— OOBACHSTH POJIb PACTEHUH U )KUBOTHBIX B )KU3HU YEJIOBEKA;

— 000CHOBBIBATH HEOOXOJUMOCTH MPUHATHUS MEP 110 OXPaHE KUBOW MPUPOIBI;

— co0uro1aTh paBuJIa MOBEICHUS B IPUPOJIE;

— pa3nYaTh Ha KUBBIX 00BEKTaX, TAOIUIAX OMACHBIE [ KU3HH YeJIOBEKa BU/IbI PACTCHUN U )KUBOTHBIX;
— BECTH 3/10pOBBII 00pa3 *KU3HU U MPOBOAUTE OOPHOY C BPEAHBIMU ITPUBBIYKAMU CBOUX TOBApUILEH.
MertamnpeaMeTHbIe pe3yabTaThl 00yUSHHS

VYyamuecs 10JKHBI YMETh:

— paboTaTh B COOTBETCTBUHM C IOCTABJICHHOW 3a/1a4ueii;

— COCTaBJIATh IPOCTOMH U CIIOKHBIN IUIaH TEKCTA;

— Y4acTBOBAaTb B COBMECTHOM J€ATEIbHOCTH;

— paboTaTh ¢ TEKCTOM Maparpada u ero KOMIHOHEHTAMU;

— Y3HaBaTh U3y4aeMble OOBbEKTHI HA Ta0IUIIaX, B IPUPOJE.

JInuHOCTHBIE pe3yabTaThl 00y4YeHUs

— (hopMupOBaHKE OTBETCTBEHHOTO OTHOIICHUS K 00YYEHUIO;

— (hopMupoOBaHME O3HABATEIIbHBIX MHTEPECOB U MOTUBOB K 00Y4EHUIO;

— (opmMHupoBaHUE HABBIKOB MTOBEACHUS B IIPUPOJIE, OCO3HAHUS LIEHHOCTH JKUBBIX 0OBEKTOB;

— 0CO3HaHME LEHHOCTH 3/I0POBOT0 U O€30I1aCHOTr0 00pa3a KU3HHU;

— (opMHUpOBaHUE OCHOB 3KOJIOTUYECKON KYJIbTYPBHI.

Buosaorus. ’Kusoii opranusm. 6 kiaacc (34 4, 1 4 B Hezemo)
Pa3znen 1. CTpoeHue 1 CBOIiCTBA KUBBIX OPraHu3mMoB (25 u)
Tema 1.1. OCHOBHBIE CBOMCTBA YXMBBIX OPTAHM3MOB (3 u)
MHuoroo6pasue XuBbIX opranu3MoB. OCHOBHBIE CBOICTBA JKMBBIX OPTaHU3MOB: KJIETOYHOE CTPOEHUE, CXOJIHBIA XUMHUECKHI COCTaB, OOMEH BEIIECTB
Y SHEPTUH, MMUTAHUE, AbIXaHUE, BBIIECIEHUE, POCT U Pa3BUTHE, PA3APAKUMOCTh, IBUKEHUE, PA3MHOKECHHE.
Tema 1.2. XUMHWYECKU COCTAB KJIETOK (2 u)
ConepxaHre XMMHUYECKUX 3JIEMEHTOB B KJeTke. Bona, Ipyrue HeopraHM4eckue BEIIECTBA, UX POJIb B KU3HEAEITEIbHOCTU KJIeTOK. Opranuueckue
BEIIECTBA: OCTKH, KUPBI, YTIAEBOBI, HYKJIEHHOBBIC KUCIOTHI, X POJIb B KJIETKE.
JlabopaTopHble U IpaKTHYeCKHe PadoThl
Onpenenenne cocTaBa CeMsH MIIEHUIIBI.
Tema 1.3. CTPOEHUE PACTUTEJIbHOU U )KUBOTHOM KJIETOK.
KJIETKA - )KUBASI CUCTEMA (2 4)
Krnetka - snemenTapHas euHuIa )XUBOTO. be3bsiepHble U snepHble KiIeTku. CTpoeHue u PyHKIUU Sapa, IUTOIIa3Mbl U €€ OPraHOUI0B. XPOMOCOMBI,
UX 3HaYeHue. Paznuuus B CTpOCHUM paCTUTEIBbHON U )KUBOTHOM KJIETOK.
JlabopaTopHble U IpaKTHYeCKHue PadoThl
CrtpoeHue KIeTOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKpOIpEnaparax).
Tema 1.4. JEJIEHUE KJIETKHU (1 )



Henenue - sadxcuetiwee ceolicmeo Kiemox. 3uauenue oenenus 0Jisk pOCma U pazeumusi MHO2OKIEMO4YHO20 op2aHusma. /{ea muna oenenus. /lenenue —
0CHO8A pa3MHOdCEHUs opeanu3mos. OcnosHble munvl denenus kiemox. Mumos. Ocnognvie smanvt mumo3sa. CywHocms mMeuosa u e2o 6uoIo2uyecKoe
3HaueHue.

JdemMoHcTpauus

Mukponpenapam «Mumosy. Mukponpenapamul XpOMOCOMHO20 HADOPA 4en08eKa, HCUBOMHBIX U PACMEHULL.

Tema 1.5. TKAHU PACTEHMI U )KUBOTHBIX (3 1)

[TonsTue «Tkauby. KileTouHble 371eMEHTHI M MEKKJIETOUHOE BEIIeCTBO. THUIIbI TKaHEeH pacTeHHid, X MHOroodpasue, 3HaueHne, 0COOEHHOCTH CTP OCHUS.
Turbl TKaHel )KUBOTHBIX OPTaHU3MOB, UX CTPOEHHUE U (DYHKIIHH.

JlaGopaTropHble H IpaKkTHYecKne padoThl

TKaHM )KUBBIX OPraHU3MOB.

Tema 1.6. OPTAHBI U CUCTEMBI OPT"TAHOB (13 u)

[Tonstue «opran». Opransl HBETKOBOI0O pacTeHUs. BHelHee cTpoeHue u 3HaueHue KopHsa. KopHeBble cucteMbl. Bunonsmenenus kopaeil. CtpoeHue u
3HaueHue nobera. [louka— 3avarounsiii moder. Ctebenb kak oceBoil opran mobera. [lepeaBmkenue BemectB mo credmto. Jlucr. CtpoeHue u
¢bynkuuu. [IpocTeie n cnoxHbIe TUCThA. L[BETOK, ero 3HaueHue u cTpoeHHe (OKOJOUBETHHUK, THIYMHKH, ecTUKkH). CouBerus. [noapl, nx 3HaueHue u
pasznooOpaszue. CTpoeHue ceMsiH OJHOAOIBHOTO U JIBYAOIBHOrO pacTeHui. Cuctembl opraHoB. OCHOBHBIE CHCTEMbI OPraHOB KUBOTHOT'O OpPraHU3Ma:
MUILIEBAPUTENbHAS, OIIOPHO-/IBUTaTEIbHAs, HEPBHAS, YHAOKPUHHAS, PA3MHOKEHHS.

JlaGopaTopHble U NpaKTH4YecKne padoThl

Pacno3naBaHne opraHoB paCTEHUHN U )KMBOTHBIX.

Tema 1.7. PACTEHU S U XKUBOTHBIE KAK HEJIOCTHBIE OPT"TAHU3MBI (u)

B3anmoCBA3b KIETOK, TKAaHEN U OPraHOB B OpraHu3max. JKuBble OPraHU3Mbl U OKPYKaroIas cpea.

[IpenmeTHble pe3ynbTaThl O0yYSHUS

Yuamuecs T0KHBI 3HATD:

— CYTbh MOHATUH U TEPMHUHOB: «KJIETKA», «AIPO», «MEeMOpaHay, «000JI0UKay, «IIACTU/IA», «OPTAaHOHUI», «XPOMOCOMAY, «TKaHbY, OPTaH», KKOPEHbY,
«CTE0EIbY, WIHCTY», «IIOYKA», IIBETOK», «IIJIOJ1», «CEMS», «CHUCTEMA OPTaHOBY, (IIHUILEBAPUTEIbHAS CUCTEMAa», KKPOBEHOCHAs! CUCTEMa,
«JIbIXaTeJIbHAsI CHCTEMAY, «BBIIEITUTEIbHAS CUCTEMAY, «ONOPHO-ABUTATENIbHAS CUCTEMAY, «HEPBHASL CUCTEMa», «IHJOKPUHHASL CUCTEMAY,
«Pa3MHOKEHHUEY;

— OCHOBHBIE OPTraHOM/IbI KJIETKH, TKAHU PACTEHHUI U )KUBOTHBIX, OPTaHbl U CHCTEMBbI OPTaHOB PACTEHUH U )KUBOTHBIX;

— 4TO JIEKHAT B OCHOBE CTPOCHHUSI BCEX JKHUBBIX OPIraHU3MOB;

— CTpOEHHUE YacTel modera, OCHOBHBIX OPraHOB CUCTEM OPTraHOB KHBOTHBIX, YKa3bIBaTh UX 3HAUEHHE.

VYyamuecs 10TKHBI YMETh:

— pacrio3HaBaTh U MOKa3bIBaTh Ha TaOJIUI[aX OCHOBHbBIE OPTaHOM bl KJIETKH, PACTUTENbHbIE U )KUBOTHBIE TKAHU, OCHOBHbIE OPT'aHbl U CHCTEMBI
OpPraHoOB PACTEHUM U KUBOTHBIX;

— HMCCJIEI0BATh CTPOCHUE OCHOBHBIX OPTaHOB PAaCTCHUS;

— YCTaHaBJIMBaTh OCHOBHBIE YEPTHI PA3JIMYHS B CTPOEHUHN PACTUTEIBHON U )KUBOTHON KIIETOK;

— yCTaHaBJIMBATh B3aUMOCBS3b MEX/y CTPOCHUEM 100era u ero QyHKIHSIMU;

— HMCCJIEIOBATh CTPOCHHE YacTel 1modera Ha HaTypalbHBIX 00BEKTAX, ONMPEACIISATh NX Ha TaOJIHIIax;

— 000CHOBBIBATh Ba)KHOCTh B3aUMOCBSI3H BCEX OPraHOB M CUCTEM OPraHOB Uil 00€CTIeYeHUs [IEJIOCTHOCTH OpraHu3Ma.

MeTtanpeameTHble pe3ynbTaThl 00yUeHHS

VYyamuecs 107KHBI YMETh:



— paboTaTh ¢ JONOJHUTENBHBIMA HCTOYHUKAMHU UH(OpMaIuuy;

— JIaBaTh OIPEAEICHMUS;

— paboTaTh C OMOJOTHUYECKUMH OOHEKTAMH.

Paznen 2. JKusHenesiTeIbHOCTH OPraHu3MoB (234)

Tema 2.1. IMTAHUE U ITUIIIEBAPEHUE (3 u)

CymHocth mOHATHS «rnuTaHue». OcoOEHHOCTH NMUTAHHS PacTUTENbHOro opranui3ma. llouBeHHoe mnutanue. BosznymHoe nutanue ((oTtocuuTes).
OcoO6eHHOCTH MUTAHUS JKMBOTHBIX. 1paBOSIIHBIE XUBOTHBIC, XUIIHUKH, TPYNOEIbl; CUMOMOHTBHI, MapasuTbl. lluieBapeHne M €ro 3HaveHue.
OcobeHHOCTH CTPOEHUS MUIIEBAPUTEIBHBIX CUCTEM JKUBOTHBIX. [IniieBapuTenbHbIe JEPMEHTHI U MX 3HAUYCHUE.

JdemoncTpanmst

JlelicTBUE KemyJouyHOro coka Ha Oenok. JlelicTBue ciroHBI Ha Kpaxmai. ONBITHL, JOKa3bIBaloOIue 0Opa3oBaHME Kpaxmaja Ha CBETY, MOTJIOLICHHUE
YTJIIEKUCIIOTO ra3a JINCThSMU, POJIb CBETA U BOJIbI B )KU3HU PACTECHUM.

Tema 2.2. IBIXAHUE (2 u)

3HayeHue AbIxaHus. Posib Kucaopo/a B mpolecce pacleryieH!si OpraHMyeCcKuX BELIECTB U 0CBOOOXKIeHHs SHepruil. [lpixanue pactenuil. Poib ycTbuil
Y YEYEBUYEK B JIIXaHUU pacTeHUM. Jpixanue ;kuBOTHBIX. OpraHbl IbIXaHUS KUBOTHBIX OPIraHU3MOB.

JdeMoHcTpanus

OmnBITH, HIUTIOCTPUPYIOLIHNE ABIXaHUE MPOPACTAIONINX CEMSH; IbIXaHHE KOpHEH; 0OHapy)KeHUE YTIIEKUCIIOTO Ta3a B BBIBIXaEMOM BO3IyXE.

Tema 2.3. IIEPEABMXKEHUE BEIIIECTB B OPITAHU3ME (2 u)

Ilepenoc BeliecTB B opraHusme, ero 3Hadenue. llepensuxenue BemiecTs B pacTeHUU. OCcOOEHHOCTH CTPOEHMSI OpraHOB PAacTEHUM, 00eCIeUnBaOIINUX
IIPOLIECC MIEPEHOCA BELIECTB.

OcobeHHOCTH TIepeHoca BEIIEeCTB B OpraHu3Max XUBOTHBIX. KpoBeHocHas cuctema, ee crpoeHune u ¢pynkiuu. ['emomumda. KpoBp u ee cocraBHbIE
gacTu (TU1a3ma, KIETKU KPOBH).
JdemMoHcTpauus

OmnbIT, WUTIOCTPUPYIOIIUNA MYTH MEPEIBM)KEHUS] OPraHMYECKUX BEIIEeCTB MO cTebso pacTeHus. Mukpomnpenaparbl «CTpoeHHE KIETOK KpOBU
aarymkun» U «CTpoeHue KIETOK KPOBH UEIOBEKay.
JlabopaTopHbIie U IpaKTHYeCKHEe PadoThI

[lepenBurkeHne BOJbI U MUHEPATIBHBIX BEIIECTB MO CTEOIIO.

Tema 2.4. BBIJIEJIEHUE. OBMEH BEIHIECTB U SHEPT'UU (2 u)

Ponp BeIIENEHN B IpoLiecce KU3HEAEATEIbHOCTH OpraHnu3MoB. [IpoayKTsI BeIICIEHUS Y pACTEHUN U KUBOTHBIX. BeIfienene y pacteHuil. Beinenenue
y KHUBOTHBIX. OCHOBHBIE BBIJICIIUTENILHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIECTB U SHEPTUH.

Tema 2.5. OIIOPHBIE CUCTEMBI (2 u)

3HaueHUE OMOPHBIX CUCTEM B KU3HU OpraHu3MoB. ONOpHbIE cUCTEMBI pacTeHUH. ONIOpHBIE CUCTEMBI AKUBOTHBIX.
JdemMoHcTpauus

Ckenetsl MiekonuTaromux. Pacnnisl kocteil. PakoBuHbI MouTtockoB. Komekinyu HaceKOMBIX.
JlaGopaTopHble U IpaKTHYeCKHE PA0OTHI
Pa3zHoo0pasue OonopHBIX CUCTEM )KUBOTHBIX.
Tema 2.6. AIBUXXEHUE (2 u)
JIBI>KeHHME KaK BaKHeWIas 0COOEHHOCTh )KMUBOTHBIX OPTaHM3MOB. 3HaUCHHE JABUraTeIbHONW aKTUBHOCTH. MexaHM3MbI, 00eCIeunBaloIIne ABHKEHHIE
JKUBBIX OPIraHU3MOB.
JlabopaTopHble U NpaKTHYeCcKHe padoThl



JIBrxenue nady3opuu Ty(enbKu.

IIepemenienue nOXKIAEBOTO YEPBsL.

Tema 2.7. PET'VJIALUA TPOLUECCOB XU3HEJAEATEJIBHOCT4)3

JKu3HenesaTenbHOCTh OPraHU3Ma U €€ CBA3b C OKpYXKaroled cpenoil. Peryisuus mpoueccoB KU3HEIEATEIbHOCTH OPraHU3MOB. Pa3npakumocCTb.
Hepsnas cucrema, ocobeHHOCTH cTpoeHusl. Peduiekc, MHCTUHKT.

Tewma 2.8. PASMHOXEHUE (3 u)

buonoruueckoe 3HadeHue pazMHOKeHUsS. Bunbl pasmHoxeHus. becronoe pasMHOXKEHHE >KUBOTHBIX (JI€JI€HHE MPOCTEHIIMX, TOYKOBAHUE THJIPHI).
becrionoe pazmuoxkenue pacrenuil. [lonoBoe pazmHoxkeHne opranu3mMoB. OCOOCHHOCTH MOJIOBOTO Pa3MHOXKEHUS KUBOTHBIX. OpraHbl pa3MHOKCHHS.
[Tonossie kietku. OmnoaorBopenue. [logoBoe pasmuoxenue pacrenuii. OnbuieHue. /[BoitHoe omnonorBopenue. O6pa3oBaHue IIOAO0B U CEMSH.
JdemMoHcTpauus

Cnioco0Obl pa3MHOXEHUS pacTeHUi. PasHOOOpas3ue u CTpOCHUE COLBETHHA.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

BereratuBHOe pa3sMHOKEHHUE KOMHATHBIX PACTEHUH.

Tema 2.9. POCT U PABBUTHUE u)

Poct u pasutue pactenuil. MnnuBuayanpHoe pazButue. PacnpocTpanenue miofoB u ceMsH. COCTOSIHHE MOKOS, €ro 3HaYeHHUE B JKU3HHU PACTCHHIA.
YcnoBus npopacranus cemsH. [lurtanue u poct mpopocTkoB. OCOOCHHOCTH pa3BHTHS KUBOTHBIX OpraHW3MoB. Pa3BuTHe 3aponplima (Ha mpuMepe
naHietHuka). [ToctaMOpruoHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe u HenpsiMoe pa3BUTHE.

JdemMoHcTpauus

CriocoOsI pacpocTpaHeHus I1010B U ceMsiH. [Ipopactanue cemsH.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

[Ipsimoe u HempsAMOe pa3BUTHE HACEKOMBIX (Ha KOJIEKIIMOHHOM MaTepuare).

Tema 2.10. OPTAHU3M KAK EJIMHOE IIEJIOE (1 u)

B3anumocBsI3b KIETOK, TKaHEW U OpraHOB B OpraHusMe. PerynsatopHas 1esaTelbHOCTh HEPBHON U TyMOpanbHO# cucteM. Opranusm QyHKIHOHUPYET KaK
eaunHoe 1enoe. Oprann3M— OMOJIOTUYECKasi CUCTEMA.

VYyamuecs 1071KHbI 3HATh:

— CYTb MOHSATUM U TEPMUHOB: IIOYBEHHOE MTUTAHUEY, «BO3IYIITHOE MUTAHHUEY, «XJIOPOIUIACTY, «(DOTOCUHTE3, «IIUTAHHUEY, «IBIXAaHUE, KTPAHCIIOPT
BEIIIECTBY, «BBIJCIICHUEY, IUCTOMA», KOOMEH BEIIECTBY», «XOJIOAHOKPOBHBIC KHBOTHBIE», «TEIUIOKPOBHBIE )KUBOTHBIEY, «OTIOPHAS CHCTEMAa,
«CKEJIET, «JIBIXKCHHEY, «Pa3APaKUMOCTh), KHEPBHASI CUCTEMAY, «IHJIOKPUHHAS CUCTEMAaY, «PedIEKCy, «Pa3sMHOKEHHEY, «IIO0JIOBOE PA3MHOKEHUE,
«0ecronoe pa3MHOKEHUEY, KIIOYKOBAHHUEY, «epMa(POIUTY», «OIIOJOTBOPEHHEY, «OTIBUICHUEY, «POCT», «PA3BUTHEY, IIPSIMOE PA3BUTHEY, KHETPIMOE
pa3BUTHEY,

— Oprasbl U CUCTEMBI, COCTABIIAIOIINE OPTAHU3MbI PACTEHHUS U )KUBOTHOTO.

VYyamuecs 10TKHBI YMETh:

— ONpEJeNITh U MTOKA3hIBaTh HAa TAOJMIIE OPTAHBI U CUCTEMBI, COCTABJISIONINE OPTaHU3MbI PACTCHUH U KUBOTHBIX;

— OOBSICHATH CYIIIHOCTh OCHOBHBIX MPOIIECCOB KU3HEACATETHHOCTH OPTaHU3MOB;

— 000CHOBBIBATh B3aMMOCBSI3b TIPOIIECCOB KUZHEACSITETFHOCTH MEXKIY COOOM;

— CpaBHHUBATH MPOIIECCHI KUZHENCATSILHOCTH PA3TMYHBIX OPTAHHU3MOB;

— Ha0IOAaTh 32 OMOJIOTUYECKUMH MPOIIECCAMU, OMTUCHIBATH UX, JIENATh BBIBOIBI,

— HCCIeI0BaTh CTPOCHHE OT/IETIbHBIX OPraHOB OPraHU3MOB;

— (hukcHupoBaTh CBOM HAOIIOJICHHS B BUJEC PUCYHKOB, CXEM, TAaOJIHII,



— coOI01aTh TIpaBUJIa MOBEICHHS B KaOWHETE OMOJIOTHH.
MeTtanpeaMeTHbIe pe3yIbTaThl 00yUeHHS
VYyaiuecs 10JKHBI YMETh:
— OPraHU30BBIBATh CBOIO YUCOHYIO JIESATEIBHOCTH;
— IJIAHUPOBATH CBOIO JIEATEIBHOCTH O] PYKOBOJCTBOM YUHTENS (pOoAUTENeH );
— COCTaBJIATH IUIaH PabOTHI;
— y4acTBOBAaTh B IPYMIIOBON paboTe (Manas rpymma, Kjiacc);
— OCYIIECTBIISATH MMOUCK JOMOIHUTEIBHON HHPOpMAIK Ha OYMaXXHBIX U AJIEKTPOHHBIX HOCUTEIISX;
— paboTaTh ¢ TeKCTOM mnaparpada u ero KOMIOHEHTaMHU;
— COCTAaBJIATH IJIaH OTBETA;
— COCTAaBJIATh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEIbHBIE CMBICTIOBBIC YaCTH, I€JaTh OA3ar0JI0BKH;
— Y3HaBaTh U3y4aeMble OOBEKTHI HA TAOIHUIIAX;
— OLICHUBATh CBOI OTBET, CBOIO padOTYy, a TakKe paboTy OJHOKIACCHUKOB.
Pa3nea 3. Opranusm u cpena (2/4 4)
Tema 3.1. CPEAA OBUTAHUS. ®AKTOPLI CPEJIbI u)
Brnusitaue ¢pakTopoB HEXKHUBOH IPUPOIBI (TEMIICPATYPHI, BIAKHOCTH, CBETA) HA KUBBIC OPraHU3Mbl. B3aMMOCBSI3U )KUBBIX OPraHU3MOB.
JdeMoHcTpanus
Komreknun, WnTioCcTpUpPYIOIIHE YKOJIOTHYSCKHAE B3aMMOCBSI3H JKUBBIX OPraHNU3MOB.
Tema 3.2. IIPUPOJAHBIE COOBIIECTBA (1 u)
[Tpupomnoe coobmiecTBo. IkocuctemMa. CTPyKTypa U CBSI3U B IPUPOTHOM coodriectse. Llenu muranus.
JdemoncTpanus
Moenu 9KOJIOTHYECKUX CHCTEeM, KOJUISKIIUN, MILTFIOCTPUPYIOIIUE TTHINEBHIC IISTTH U CETH.
[IpenMeTHbIEC pe3ynbTaThl 00y4YEeHUS
Yyamuecs T0KHBI 3HATD:
— CYTbh MOHATUN ¥ TEPMUHOB «cpeia OOUTaHU», «(HAKTOPHI CPpeabl», «haKTOPhl HEKUBOW MPUPOJIBD», «(AKTOPHI JKUBOW IPUPOJIBIY, ITUIIEBbIE
HETH, ITHIIEBBIE CETH», «ITPHPOTHOE COOOIIECTBOY, «IKOCUCTEMAY;
— KakK TOT WJIM UHOM (PaKTOp cpeapl MOKET BIUATH Ha )KUBBIE OPTaHU3MBL;
— XapakTep B3aMMOCBS3CH MEXKIY KUBBIMUA OpPraHU3MaMH B TIPUPOTHOM COOOIIECTBE;
— CTPYKTYpPY IPUPOTHOTO COOOIIECTBA.
MeTanpeMeTHBIE pe3yIbTaThl O0yUCHHS
Yyaiuecs 10JKHBI YMETh:
— OPraHU30BBIBaTh CBOIO YUCOHYIO JICATSITBHOCTH;
— IJIAHUPOBATH CBOIO JICATEIHHOCTH MO PYKOBOJICTBOM YUHTENS (pPOAUTENECH );
— COCTAaBIIATH IJIaH paboTHI;
— y4acTBOBaTh B TPYIIIOBOI paboTe (Mamnas rpymnna, Kjaacc);
— OCYIIECTBIIATH ITOUCK JIOMOJTHUTEIIEHON HH(POpMAIHK Ha OYMaXKHBIX M AJICKTPOHHBIX HOCUTEIISX;
— paboTaTh ¢ TeKCTOM maparpada u ero KOMIIOHEHTaMHU;
— COCTAaBJIATH IIJIaH OTBETA;
— COCTAaBJIATH BOMPOCHI K TEKCTY, pa30MBaTh €r0 Ha OTACIbHBIC CMBICTIOBBIC YaCTH, IETaTh MOA3ar0JI0BKH;



— y3HaBaTh W3ydaeMble OOBEKTHI Ha TAOJIUIIAX;

— OLICHHMBATh CBOM OTBET, CBOIO paldoTy, a TaKkke paboTy OJHOKIACCHUKOB.

JIMYHOCTHBIE Pe3yIbTATHl 00YUCHHS

— (hopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K O0Y4YEHHIO;

— (opMHupOBaHUE ITO3HABATEIHHBIX HHTEPECOB 1 MOTHBOB, HAIIPABJICHHBIX HA H3y4YE€HHE IPOrPaMM;
— pa3BUTHE HABBIKOB OOYYCHUS,;

— (opMHpOBaHKE COIMAIBHBIX HOPM U HAaBBIKOB ITOBEJICHUS B KJIacce, MIKOJIE, I0Ma U JIp.;

— (hopmupoBaHue U 100pOKeTaTEIHHBIC OTHOLICHUSI K MHEHHUIO APYrOro 4eJI0BEKa;

— (opMHpOBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYAHUYECTBE CO CBEPCTHUKAMM, YUUTEISIMH, IIOCTOPOHHUMHU JIFOJBMU B
nporecce yu4eOHO!, OOIIECTBEHHOM U APYTrOi 1S TeNbHOCTH;

— OCO3HaHHE [IEHHOCTH 3JJ0POBOT0 M O€30IacHOT0 00pa3a KHU3HH;

— O0CO3HaHHE 3HAYCHUS CEMbU B )KU3HU YEJIOBEKA;

— YB@XXUTEIFHOE OTHOIICHUE K CTAPIIUM U MJIAIIIAM TOBAPHIIAM.

Buonorus. MHOrooopasue »KUBBIX Opranu3MoB. 7 kiace (68 4, 2 4 B Henelno)
BBenenue (3 1)
Mup KUBBIX OPraHW3MOB. YPOBHH OpraHW3aIliU M CBOMCTBA JKMBOT0. DKOCHCTEMBI. brocdepa — riodalibHast SKOJIOTHUYECKAss CUCTEMA; TPAHHIIBI
KOMITOHEHTBI Ouocdepsl. [lpuumHbl MHOTOOOpa3usi KHUBBIX OpPraHU3MOB. OBoNoLMOHHas Teopus Y. JlapBuHa O mNPUCTOCOOIECHHOCTH K
pasHoOOpa3HBIM YCIOBHAM cpebl oOuTanus. EctecTBeHHas cucTema Kiaccu(uKamuy Kak OTpakeHHe MPoIiecca SBOIOIUN OPTaHU3MOB.
Pazgen 1. apcrBo Ilpokapuots! (3 u)
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPOUCXOXJIEHUE ITPOKAPUOTUYECKUX OPITAHU3MOB (3 u)
ITpoucxosxaenue u 3Bosonus 6akrepuid. OOIIME CBOMCTBA MPOKAPUOTUYECKUX OpraHu3MoB. MHorooOpasue popm 6akrepuit. OCOOEHHOCTH CTPOEHUS
OaxTepuanbHOi kieTku. [lonsTue o Tunax ooMeHa y npokapuor. OcoO€HHOCTH OpraHU3aMH U KU3HEACSITEIbHOCTH TPOKAPUOT; PaCpOCTPAHEHHOCTD
U poJib B OMolieHO03aX. DKOJOrHUecKas poiib M MEAMLIMHCKOE 3HaUeHue (Ha puMepe npejacraBuTenei noauapersa Hactosmue 6akrepun).
JdemMoHcTpanus
CTpoeHne KIETOK pa3aInYHbIX IPOKAPHUOT.
JlabopaTopHble M IpaKTHYeCKHE PAGOTHI
3apucoBKa CXEMbI CTPOECHHUS TPOKAPUOTUUYECKOM KIIETKH.
Yyamuecs T0KHBI 3HATH:
— CTPOEHHE ¥ OCHOBHBIE MPOLIECCHI )KU3HEACATEILHOCTH OaKTepuii;
— pa3HooOpa3ue U pactupocTpaHeHue OaKTepuil U TPUOOB;
— posib GakTepuil ¥ TpHOOB B MPUPOJIE U KHU3HH YETIOBEKA;
— METO/1bI NPOPUIAKTUKY MHPEKIIMOHHBIX 3a00JIeBaHUH.
VYyamuecs 10JKHBI yMETb:
— JlaBaTh OOIIYIO XapaKTePUCTUKY OaKTEpUsIM;
— XapakTepu3oBaTh (HOpMbI OaKTEpHATBLHBIX KIIETOK;
— OTJIMYaTh OAKTEPUU OT APYTUX KUBBIX OPraHU3MOB;
— OOBSACHATDH POJIb OaKTEPHii U TPHOOB B MPUPOJIE U )KU3HU YETIOBEKA.



MeTtanpeameTHble pe3ynbTaThl 00yUeHHs
VYyammecs 10JKHBI YMETh:
— paboTaTh C y4eOHMKOM, pabodeil TeTpaabio U JUAAKTHYECKUMH MaTepruajiaMi, COCTaBJIATh KOHCIIEKT maparpada ydeOHuKa 10 U/WIIH IOCie
U3Y4YEHHUs MaTepuaja Ha YpOKeE;
— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMbI, UCIIOJIb3YS pa3Hble HCTOYHUKU HUHPOpMAIUY;
— rOTOBUTH YCTHBIE COOOIICHUS U TUChbMEHHBIE pedepaTsl Ha OCHOBE 00001IeHNs HH(OPMALIUY yYeOHUKA U TOTIOTHUTEIIBHBIX UCTOYHUKOB;
— MOJIb30BAThCSI MIOMCKOBBIMU cucTeMamu MHTepHeTa.
Paznea 2. HapcTBo I'pudsl (4 u)
Tema 2.1. OBIIHAA XAPAKTEPUCTUKA I'PUBOB (3 u)
[Tpoucxoxaenue u 3BONIOIHS TpUO0B. OcobenHHocmu cmpoenus Kiemox epudos. OCHO8Hble uepmbl OpaHU3AYUYU MHO2OKIEMOUHbIX epub08. Omoensi.
Xumpuouomuxoma, 3ucomuxkoma, Ackomuxkoma, bazuouomuxoma, Oomuxoma; epynna Hecosepuiennvie epubvil. OcOOEHHOCTH KU3HEACSITEIbHOCTU
u pacnpoctpanenue. Posms rpuOoB B OMOIEHO3aX U XO3HCTBEHHOM JESITEIbHOCTH YeJI0BEKA.
JdeMoHcTpanus
CxeMbl CTpOEHUS TPEACTABUTENECH Pa3IMUHBIX CHCTEMATHUYECKUX TPYII T'PHUOOB, pa3iryHbIe MPEACTaBUTENN HapcTBa [ 'puObl, CTPOCHUE TUIOIOBOTO
Teja HUISIIIOYHOro rpuba.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI
CrtpoeHue miecHeBOro rpuda Mykopa®.
Pacrnio3naBanue cheTOOHBIX M SJOBUTHIX TPUOOB*.
1 3HaHue y4anumMucs CHCTEMaTHYECKUX TAKCOHOB HE SIBIISIETCS 0053aTeIbHBIM.
Tema 2.2. JIUIIAVHUKH (1 u)
ITonsatue o cum6Ouose. O6mas XxapaKTepUCTHKA JTUIIAHHUKOB. THIIBI CIIOEBUIL JINIIAWHUKOB; 0COOEHHOCTH JKU3HEAEATEIIbHOCTH, PAaCIPOCTPAHEHHOCTh
Y DKOJIOTUYECKasl POJIb JTUIIATHUKOB.
JdemoncTpauus
CxeMbl CTpOSHHSI JIMIIANHUKOB, pa3IMYHbIE TIPEICTABUTEIH JTHIIAHIKOB.
[IpenmeTHble pe3ynbTaThl O0yYeHHS
Yuamuecs T0KHBI 3HATD:
— OCHOBHBIE MOHATHSI, OTHOCAIIMECS K CTPOCHUIO MPO- U DYKApUOTUYECKON KIIETOK;
— CTPOEHUE U OCHOBBI KHU3HEAEITEILHOCTH KIETOK rprda;
— 0COOEHHOCTH OpraHU3alMy NUISIOYHOT o rpuda;
— Mephbl MPOYUITAKTUKH IPUOKOBBIX 3a00JI€BaHUM.
VYyamumecs 10JKHBI YMETh:
— JlaBaTh OOUIYIO0 XapaKTepUCTUKY OaKTepHil U rpuoos;
— OOBSCHATH CTpPOCHUE TPUOOB U JIUIIAHHUKOB,;
— MPHUBOAMTH MPUMEPHI PACIIPOCTPAHEHHOCTH TPHOOB M JIMIAIHUKOB;
— XapaKTepu30BaTh PoOJib IPUOOB U JUIIAHUKOB B OMOIIEHO3aX;
— OMpENENITh HECHETOOHBIC MIISTIOYHBIC TPUOHI;
— OOBSCHATDH POJIb OaKTepHii U TPHOOB B MPUPOJIE U )KU3HU YETIOBEKA.
MeTtanpeameTHble pe3ynbTaThl 00yUeHHS
VYyamumecs: 10JKHBI YMETh:



— paboTaTh C y4eOHMKOM, paboyeil TeTpaabio U TUIAKTUUCCKIMHU MaTepHallaMu;
— COCTaBJIATh KOHCIIEKT Naparpada yueOHHKa 710 U/1IIH 1OoCie H3y4YeHUsl MaTepHralia Ha yPOKe;
— M0JIb30BaThCsl OMOJIOTMYECKUMU CIIOBAPSIMH U CIIPABOYHUKAMM I TOUCKA OIPeIesIeHUI OMOIOrMUECKIX TEPMUHOB;
— pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, HCIIOJIb3Ys pa3Hble HCTOYHUKH UH(POPMALINY;
— IOTOBUTB COOOIIEHUSI HA OCHOBE 000011eHHs HHPOpMaLUU y4eOHUKA U JOIOJHUTEIbHBIX HCTOYHUKOB,;
— I0JIb30BaThCsl IOMCKOBBIMU cucteMamu MIHTepHeTa.

Pa3nen 3. lapcTBo PacTenus (16 u)
Tema 3.1. OBII[ASI XAPAKTEPUCTHUKA PACTEHUU (2 u)
PactuTenbHbI OpraHu3M Kak LeJ0CTHas cuctema. KieTku, Tkanu, Opraibel U CHCTEMBl OPTaHOB PACTEHUN. Perynsuys ;ku3HeIesaTeNnbHOCTH PAaCTEHU;
¢duToropmonsl. OcoOEHHOCTH KHU3HENeATeNbHOCTH pacTeHuil. @orocuntes. [IurmenTsl. CucTeMaTHKa pacTeHU; HU3IIKE U BHICIINE PACTCHUS.
JdemoHcTpauust
Pucynku ydeOHHMKA, MOKa3bIBAIOUINE OCOOCHHOCTH CTPOCHHUS M HKU3HEICATEIBHOCTH DPA3JIMYHBIX IPEJICTaBUTENEH IapcTBa pacTeHuid. Cxemsl,
OTpa)KaAIOIE OCHOBHBIEC HAIIPABJICHUS YBOJIIOLIMHA PACTUTEIBHBIX OPraHU3MOB.
Tema 3.2. HU3LIMWE PACTEHUA (2 u)
Bonmopocnu kak gpeBHeimias rpymnma pacteHuil. OOmas xapakrepuctuka Bojopociei. OcobeHHocTu cTpoeHus Tena. OJHOKIETOYHBIE U
MHOTOKJIETOUYHbIE BOJIOpOciin. MHOroodpasue
BOJIOpocieil: oTnensl 3eneHsle Bojopocnu, bypsie Bogopocnu u KpacHble Bojopocnu. PacrpocTpaHeHne B BOJHBIX M Ha3eMHBIX OMOIIEHO3aX,
3KOJIOTMYECKAs poJib Bojopocieil. [Tpaktuueckoe 3HaueHue.
JdeMoHcTpanus
CxeMbl cTpoeHUs BOJIOPOCIIEN PAa3IMYHBIX OTIEIIOB.
JlabopaTopHbie U IpaKTHYeCKHe PadoThl
N3yuenune BHENIHETO CTPOCHUS BOAOPOCTIEH™.
Tema 3.3. BBICHIME CIIOPOBBIE PACTEHUS (4 u)
[Ipoucxoxaenue u oOmas XapaKTepUCTHUKA BbICIIUX pacTeHuid. OCOOEHHOCTM OpraHM3allMd W MHAWBHUYAJbHOTO PAa3BUTHS BBICIIUX PACTEHH.
CnopoBble pacTeHus. OOmas XapakTepUCTHKa, MpoucxoxkiaeHue. Otnen MoXoBHIHBIE; OCOOEHHOCTHM OpraHW3allMM, >KU3HEHHOTO IIMKJIA.
Pacnipoctpanenue u ponb B OuoueHo3ax. Otnen [lnayHoBHIHBIE; OCOOEHHOCTH OpraHU3allMH, *XKM3HEHHOro IuKia. PacmpocTpaHeHue U pojib B
ouoneHo3ax. Otnen XBOIEBUAHBIE, OCOOCHHOCTH OpraHU3allMM, >HM3HEHHOro uLukia. PacnpoctpaneHue u poiab B OuoueHoszax. Oraen
[TanopotHukoBuaHble. [Iporcxoxkienne u 0COOEHHOCTH OpraHM3aluy NanopoTHUKOB. JKU3HEHHBIN UK NaOpPOTHUKOB. PacnipocTpaHeHue U pojb B
OuoIIeHO3aX.
JdemoncTpanus
Cxembl CTpOEHUS U >KM3HEHHBIX LIMKJIOB MXOB, XBOLIEH M IUIAyHOB, PA3JIMYHBIE IPEICTAaBUTEIN MXOB, IJJAYHOB M XBOLIEH, CXEMbl CTPOCHHS
ManopOTHHKA; IPEBHHUE MAITOPOTHUKOBUIHBIE, CXeMa IIMKJIa Pa3BUTHUS NAIOPOTHUKA, PA3IMYHBIE TPEICTABUTENIN TAaIOPOTHUKOBUTHBIX.
JlabopaTopHble U NpaKTHYeCKHe padoThl
W3ydyeHue BHEUTHETO CTPOCHUS MXa*.
M3yueHne BHEIIHETO CTPOCHUS MAaOPOTHUKA™.
Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA.OTAEJ TOJIOCEMEHHBIE PACTEHUA (2 u)
[TpoucxoxxaeHne M OCOOEHHOCTH OpPraHU3allMM T'OJOCEMEHHBIX PAaCTeHHUH; CTPOEHHE Teja, KM3HEHHbIe (OpMBbI ToloceMeHHBbIX. MHoroobpasue,
pacrpoCTpaHEHHOCTh FOJIOCEMEHHBIX, UX POJIb B OMOLIEHO3aX U MPAKTUYECKOE 3HAUCHHE.
JdemMoHcTpanus



CxeMbl CTPOEHHMsI FOJIOCEMEHHBIX, LINKJI Pa3BUTHS COCHBI, Pa3JINYHbIEC NIPEJICTABUTEIN FOJIOCEMEHHBIX.
JlabopaTopHble U NIpaKTHYeCKHue padoThl
N3yuenune cTpoeHust © MHOTOOOpa3us TOJIOCEMEHHBIX pacTeHUN™.
Tema 3.5. BBICIHME CEMEHHBIE PACTEHUA.OTJEJI IOKPBITOCEMEHHBIE (HBETKOBBIE) PACTEHUA (6 u)
ITpoucxoxaeHne U 0COOEHHOCTH OpPraHU3ALMU MOKPBITOCEMEHHBIX PACTEHUH; CTPOCHHE Tela, KHU3HEHHble (OpMBbl MOKpbITOCEMEHHbIX. Kitacch
OpnononpHele U [IBynosnbHble. OCHOBHBIE CEMEWCTBA IMOKPBITOCEMEHHBIX pacTeHUil (2 cemeiicTBa OJHOMOJIBHBIX U 3 ceMeicTBa JBYIOJbHBIX
pactenuil). MHOroo6pasue, pacpoCTpaHEHHOCTb LIBETKOBBIX, X POJIb B OMOLIEH03aX, B )KU3HU YEJIOBEKa U €ro X039HCTBEHHOM NesSTEIbHOCTH.
JdemMoHcTpanus
CxeMa CTpOEHHs LBETKOBOI'O DPACTEHMsI; CTPOEHHs IIBETKA, LUKJ PA3BUTHUS IIBETKOBBIX PACTEHMH (ABOMHOE OIJIOJOTBOPEHHE), MPEACTABUTEIN
Pa3JIMYHBIX CEMENCTB IIOKPBITOCEMEHHBIX PACTCHUM.
JlaGopaTopHble H NpaKTHYeCKHe PadoThI
W3yuenne cTpoeHHs MOKPHITOCEMEHHBIX PacTeHHUI™.
Pacnio3HaBanue Haubosee pacpoCTPaHEHHBIX PACTEHUI CBOE MECTHOCTH, OIIPEIENICHHE UX CUCTEMAaTHUECKOTO MOJIOKEHUS ™.
[IpenmMeTHbIE pe3ybTaThl 00y4YeHUS
VYyamuecs 10JKHBI 3HaTh:
— OCHOBHBIE METO/Ibl U3YUYEHHUS PACTEHHUIA;
— OCHOBHBIE I'PYIIIbI PACTEHUH (BOAOPOCIIHN, MXH, XBOLIH, IUIAYHBI, HAIIOPOTHUKH, TOJIOCEMEHHbBIE, LIBETKOBBIE), UX CTPOCHHUE, OCOOCHHOCTH
KU3ZHEIESITEIIbHOCTH U MHOT000pasue;
— 0COOEHHOCTHU CTPOEHUS U XKU3HEACATEIbHOCTH JUILAHUKOB;
— pOJIb pacTeHMi B OHocdepe u KU3HU YEIIOBEKa,
— MPOUCXOKIEHUE PACTCHUIM U OCHOBHBIE JTallbl Pa3BUTHS PACTUTEIBHOTO MHPA.
VYyamuecs 10TKHbI YMETh:
— JlaBaTh OOIIYIO XapaKTEPUCTUKY PACTUTENBLHOTO 1IapCTBa;
— OOBSICHATH POJIb pacTeHUl B Onocdepe;
— JlaBaTh XapaKTEpUCTUKY, OCHOBHBIM I'pYIIIIaM pacTeHUH (BOJOPOCIAM, MXaM, XBOIIIaM, IJlayHaM, alOPOTHUKAM, TOJIOCEMEHHBIM, 1IBETKOBBIM);
— OOBSICHATDH MTPOUCXOXKICHNUE PACTEHUN U OCHOBHBIE 3TAIlbl Pa3BUTHSI PACTUTEIBLHOIO MUPA;
— XapaKTEepU30BaTh PACIIPOCTPAHEHUE PACTEHUN B PA3JINYHBIX KIMMATUYECKUX 30HAX 3E€MIIH;
— OOBSICHATH IPUUMHBI pa3Iuunii B cocTaBe (PUTOLIEHO30B PA3INYHBIX KIMMAaTHYECKUX MOSICOB.
MertamnpeaMeTHbIe pe3yinbTaThl 00yUeHHS
VYyamuecs 10TKHBI YMETh:
— BBINOJIHATH JIAOOPAaTOpHBIE pabOTHI MO PYKOBOJICTBOM YUHMTEIS;
— CpaBHUBATh IpECTaBUTENEH pa3HbIX IPYII paCTEHUI, 1e1aTh BHIBOIbI HA OCHOBE CPaBHEHMUS;
— OLIEHUBATh C 3CTETUYECKON TOUYKHU 3PEHMS NIPEACTABUTENEH PACTUTEIBLHOIO MUPA;
— HaxoJUTh UHPOPMAIMIO O PACTEHUAX B HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOrHuecKrX CIoBapsAX U CIPaBOUYHUKAX, aHAJTM3UPOBATh U
OLIEHUBATh €€, MEPEBOAUTH U3 OHOH (POPMBI B IPYTYIO.
Pa3nea 4. lapcTBo 2KuBoTHbIe (38 u)
Tema 4.1. OBIIAA XAPAKTEPUCTUKA )XMBOTHBIX (1 )
JXKuBOTHBIN OpraHu3M Kak Iies0ocTHas cucreMa. KieTku, TKaHu, OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX. Perymsinus kxu3HeaesaTenbHOCTH )KUBOTHBIX;
HEpBHAsl M SHAOKpPHUHHAS peryasinuu. OCOOCHHOCTH KU3HEICITEIbHOCTH KMBOTHBIX, OTIMYAIOIIME UX OT MPEACTABUTENEH APYIMX LAPCTB KUBOMN



npupoabl. CucTeMaTuka KUBOTHBIX; TAKCOHOMUYECKUE KATETOPUH; OJTHOKJIETOUYHbIE U MHOTOKJIETOUHbIE (O€CIIO3BOHOYHbIE U XOP/IOBBIE) )KUBOTHBIE.
B3anmooTHOIIIEHNS )KUBOTHBIX B OMOIIEHO3aX; TPOGUIECKIE YPOBHU U IICTIH MUTAHUSI.

JdemoHcTpauust

Pacrmipenenenne )KUBOTHBIX U PACTEHUH 10 TUTaHETe: Ororeorpaduyeckre 00macTu.

JlaGopaTopHble H IpaKkTH4YecKne padoThl

AHanM3 CTPYKTYphI pa3IM4HbIX OMOMOB CYIII © MUPOBOT'O OK€aHa Ha CXeMax U WILTFOCTPAIUSX.

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYyamuecs 10JKHbBI 3HaTh:

— MPU3HAKHU OpraHu3Ma Kak LeJI0CTHOU CUCTEMBI;

— OCHOBHBIE CBOMCTBA KUBOTHBIX OPTraHU3MOB;

— CXOJICTBO U pa3jNuus MEX/y PaCTUTEIbHBIM U dKUBOTHBIM OPTaHU3MaMU;

— 4YTO TaKOe 300JI0THS, KAKOBa €€ CTPYKTYpa.

VYyamuecs 1071KHbI yMETh:

— OOBSACHATH CTPYKTYPY 300JIOTHYECKON HAYKH, OCHOBHBIE 3TaIbl €€ pa3BUTHSI, CHCTEMATUUECKHE KaTETOPUH;

— MPEACTaBIATH IBOJIIOLUOHHBIN MYTh Pa3BUTHS )KUBOTHOTO MHUPA;

— KJIacCU(DUIIUPOBATH KUBOTHBIE OOBEKTHI IO WX MPUHAICKHOCTH K CHCTEMAaTHICCKUM TPYIITIaM;

— MPUMEHSTH IBOMHBIC HA3BaHUsI )KUBOTHBIX MPH MOATOTOBKE COOOIIECHHH, TOKIIaI0B, IPE3EHTAIIHIA;

— OOBSACHATH 3HAYCHHUE 300JIOTUUECKUX 3HAHUH JIJIs COXPAHEHHUS KU3HU Ha IUIAaHETe, Pa3BEICHUS PEAKUX U OXPaHsSEeMbIX )KUBOTHBIX, BHIBEICHUS
HOBBIX MOPO/T )KUBOTHBIX;

— MCIOJIb30BaTh 3HAHMSI 110 300JIOTHU B TOBCETHEBHOM KU3HU.

Tema 4.2. IIOAHAPCTBO OAHOKJIETOYHBIE (2 1)

OO6mrast xapakTepucThka mpoctedmux. KiieTka OJHOKIETOYHBIX KWUBOTHBIX KaK IIEJIOCTHBIM OPTaHW3M; OCOOCHHOCTH OpraHU3allud KJIETOK
MPOCTEHININX, CHeMaIbHble OpraHou Isl. PasHOOOpa3ue MpocTeHMX U UX poiib B OMOIIEHO3aX, KU3HU YEIIOBEKA U €r0 XO3SHUCTBEHHON NESTENbHOCTH.
Tun CapkoXTryTHKOHOCIIBI; MHOTOOOpa3ue GopM CapKOAOBBIX M KI'YTUKOBBIX. Tun CIOpPOBUKM; CIIOPOBUKH — TAPa3UTHl YEJIOBEKa M JKUBOTHBIX.
OcoOenHoctu opranu3anuu npeacrasureneit. Tun Mudyzopun. Muoroobpasue nndyszopuii 1 ux poib B OHOIEHO3aX.

JdemMoHcTpanus

Cxembl cTpoeHUs aMeObl, IBIIICHBI 3eJIeHO U HH(Y30pun Ty(DenbKu, TPEACTABUTENN PAIUYHBIX TPYII OJHOKIETOYHBIX.

JlabopaTopHble M IpaKTHYeCKHE PAGOTHI

Crtpoenue ameObl, SBIIICHHI 3eIeHON 1 nHDY30pun Ty(henbKu.

[IpeameTHBIE pe3yIbTaTHI 00yUEHUS

VYuyamuecs 1071KHbI 3HATD:

— TPHU3HAKH OJJHOKJIETOYHOTO OpTraHNU3Ma;

— OCHOBHBIE€ CUCTEMATUUYECKHUE IPYIIIIBI OJTHOKJIETOUYHBIX M UX MIPEICTABUTEIIECH;

— 3HAaYEHNE OTHOKJIETOYHBIX )KUBOTHBIX B DKOJIOTHYECKUX CUCTEMAX;

— Mapa3uTUIECKUX MPOCTEHINNX, BHI3BIBAEMbIC MU 3a00JIEBaHUS Y YENTOBEKA U COOTBETCTBYIOIINE MEPHI MPOPIIAKTHKH.

VYyamuecs 10TKHbBI YMETh:

— paboTaTh C KUBBIMH KYJIbTypaMH MPOCTEUIITNX, UCTIONB3YS MPU ITOM YBEIUYUTENbHBIE TPHUOOPEI;

— pacrno3HaBaTh OJHOKJIETOYHBIX BO30yAUTENel 3a001eBaHMil YeloBeKa;

— PacKpbIBaTh 3HAYEHUE OJTHOKIJICTOUHBIX JKUBOTHBIX B IPUPOJIE U KU3HU YETIOBEKA;



— NPUMEHATH NOJTYYCHHBIE 3HAHUS B IIOBCETHEBHOM JKU3HH.

Tema 4.3. IIOAIAPCTBO MHOI'OKJIETOYHBIE (1 u)

OOmiast xapaKTepUCTHKa MHOTOKJIETOYHBIX KMBOTHBIX; TUIBI CUMMeTpuu. KieTku u TkaHu *)HUBOTHBIX. [IpocTelime MHOrokiaeTouHble— IyOKH; MX
pacnpoCTpaHEHUE U SKOJIOIMYECKOE 3HAaUCHHUE.

JdemoHcTpauust

Turbl cMiMMETpUH Y MHOTOKJIETOYHBIX XHBOTHBIX, MHOT000Opa3ue ryoox.

Tema 4.4. TUII KNIHEYHOITOJIOCTHBIE (3 u)

OcoOeHHOCTH OpraHu3alyi KUIIEYHOIOJIOCTHBIX. becrnonoe U monoBoe pazMHOXkeHHE. MHOroo0pasue W pacnpoCTpaHEHHE KHUIIEYHOIOJIOCTHBIX;
THJIpOUIHBIE, CLIU(OUIHBIE U KOPAJUIOBBIE MOIMIBL. POJIb B IPUPOAHBIX COOOIIECTBAX.

JdemMoHcTpauus

Cxema cTpoeHMs THAPBI, MeIy3bl U KOJIOHMHM KOPaJUIOBBIX IHOJMIIOB. buoneHos3 kopamioBoro puda. BHemHee W BHYTpeHHEE CTpPOEHHUE
KHILIEYHOIIOJIOCTHBIX.

JlaGopaTopHble U NpaKTUYeCKHe PadoThI

N3ydenue makaToB U TaOIUL, OTPAKAIOLIUX X0 pereHepaluu y THJIPbIL.

Tema 4.5. TUII INIOCKUE YEPBU (2 u)

OcobeHHOCTH OpraHu3alHy IIOCKUX 4YepBei. CBOOOIHOKUBYIINE PECHUYHBIE YepBU. MHOrooOpa3ue peCHUYHBIX YepBEil U UX POJIb B OMOIIEHO3aX.
[TpucnocoOnenus K mapasuTH3My y IUIOCKUX depBeil; knaccel Cocanbmivku U JIeHTounble yepBu. [loHATHE O XKU3HEHHOM LIMKIIE; LIUKIBI Pa3BUTUS
MEYEHOYHOTO COCANIBIINKA U OBIYBEro IenHs. MHOrooOpa3ue miIoCKUX YepBei-Iapa3uToB; Mephl MPOMUIAKTUKH apa3uTapHBIX 32a00JIeBaHHIA.
JdeMoHcTpanus

CxeMbl CTpOeHUS IIOCKUX YEpBEW, BEAYLIMX CBOOOIHBIN M Mapa3UTUUYECKUil 00pa3 Ku3HU. Pa3znuuHble MpeacTaBUTENN PECHUUHBIX YepBed. CXxeMbl
KM3HEHHBIX [IMKJIOB IEYEHOUYHOTO COCANBIINKA U OBIYbETO IIeTIHS.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

JXKu3HeHHbIe HUKIIBI TEYEHOYHOTO COCAJIBIMKA U OBIYBETO LIEMHS.

Tema 4.6. TUII KPYTJIBIE YEPBU (1 1)

OcobeHHOCTH OpraHM3aliy KPYIJbIX YepBel (Ha nmpumepe yenoBeyeckol ackapubl). CBOOOTHOKHUBYIIME M Mapa3UTHUYECKUE Kpyrible yepBu. LIk
pa3BUTHS YEJIOBEUYECKON acKapH/ibl; MEphI MPO(PUIAKTUKH acCKapua03a.

JdemoncTpanus

Cxema CTpOeHHUs U IIUKJI Pa3BUTHSI YEJIOBEUECKOW acKapH/bl.

Paznuunble CBOOOJHOXKHUBYIIKE U NTapasUTUYECKHe (POPMBbI KPYTIIBIX YEPBEH.

JlaGopaTopHble U IpaKTHYECKHE PA0OTHI

JKV3HEHHBIN LMK YEJI0BEYECKON aCKapH/Ibl.

Tema 4.7. TUII KOJIBYATHIE YEPBU (3 1)

OcoOeHHOCTH OpraHu3alliy KOJbYaThIX 4YepBed (Ha MpHMepe MHOTOIIETHHKOBOI'O YEpBsl HEpEWibl); BTOPUYHAS IOJIOCTh Tena. MHoroobpasue
KOJIbYAThIX YepBEN; MHOTOIIETUHKOBBIE

Y MaJIOUIETUHKOBBIE KOJIbYAThIE YEPBH, MUSABKU. 3HAUCHHE KOJIbYAThIX YepBeH B OMOIIEHO3aX.

JdemMoHcTpauus

Cxema cTpoeHHs MHOTOIETUHKOBOTO M MAJIOIIETUHKOBOI'O KOJIbYAThIX YepBel. Paznuunble npeacrasurenu tuna Konpyarele 4epBH.

JlaGopaTopHble H MpaKkTH4YecKne padoThl

BHemHee cTpoeHue 10K /1€BOr0 YEPBH.



Tema 4.8. TUIT MOJIJIFOCKMU (2 u)

Oco0OeHHOCTH OpraHW3allii MOJUIIOCKOB; CMEIIaHHAas TOJOCTh Tena. MHorooOpasne MOJUTIOCKOB; Kiacchl bproxonorue, JIBycTBopdYatbie H
['onoBoHOTME MOJUTIOCKHU. 3HAUEHHE MOJUTIOCKOB B OMOIIeH03aX. POJb B *KH3HU YeI0BEKa U €ro XO3sIICTBEHHOM 1eATeIbHOCTH.

JdemMoHcTpauus

Cxema cTpoeHus OpIOXOHOTHX, ABYCTBOPYATHIX U FOJIOBOHOTUX MOJUTIOCKOB. Pa3inyHblie mpeacTaBUTeNn TUIIAa MOJUTFOCKOB.

JlabopaTopHble ¥ IpaKTHYeCKHEe PA0OTHI

Bremnee cTtpoeHne MOJUTIOCKOB.

Tema 4.9. TUIT YIEHUCTOHOI'UE (7 u)

[Ipoucxoxaenne u OCOOEHHOCTH OpraHM3alMM YWIEHHWCTOHOTMX. MHOroo0Opasue 4IEHHCTOHOTHX; Kiacchl PakooOpasueie, IlaykooOpasmsie,
Hacexombie 1 Muoronoxku. Kinace PakooOpasnbie. OOmiast xapakTepucTHKa Kjlacca pakooOpa3HbIX Ha MpUMepe PEeuHoro paka. Beicimime n HU3IIME
paku. MuorooOpa3ue u 3HaueHHE pakooOpa3Hbix B Ouonenosax. Kmacc IlaykooOpasubie. OOmias XapakTepucTuka naykooOpasHbix. [laykw,
CKOPITHOHBI, KJIemu. MHoroodpasue u 3Ha4eHHe maykooOpasHeix B Ononeno3ax. Kiracc Hacexkompie. MHOTOOOpasue

HacekoMbIXx. OOmIas XxapakTepucTUKa Kiacca HAaCEKOMBIX; OTPSIbl HACEKOMBIX C MOJHBIM M HETIOJHBIM IpeBpalieHueM. MHoroobpasue u 3HaueHUe
HaCEKOMBIX B OMOIIEHO3aX. MHOTOHOXKH.

JdeMoHcTpanus

CxeMa CTpoeHHSI pEeYyHOTO paka. Pa3inuyHble MpeACcTaBUTEIU HUBIIMX M BBICIIMX pakooOpasHbiX. Cxema CTpOCHHs NayKa-KpecTOBHUKA. PaznmuyHbie
npeacraBuTenu kinacca [laykooOpa3ubie. CXxeMbl CTPOSHUSI HACEKOMBIX Pa3IMYHbBIX OTPSIOB.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

W3ydeHne BHEITHETO CTPOCHUS U MHOTOOOPAa3us YWICHHUCTOHOTUX ™.

[IpeameTHbIC pe3yabTaThl 00yUYEHUS

VYyamuecs 1071KHbI 3HATh:

— COBpPEMEHHBIE MPEACTABICHHUS O BOSHUKHOBEHHH MHOTOKJIETOUHBIX )KUBOTHBIX;

— 001IIIyI0 XapaKkTepuCTUKY THNa KuIlleyHOmoNoCTHbIE;

— o0uryro xapaktepuctuky tumna [lnmockue yepsu;

— o0myro xapaktepuctuky Tuna Kpyrisie uepsu;

— o001yt xapaktepuctuky tumna KompuaTeie uepBu;

— 00IIyI0 XapaKTepUCTUKY THMa UeHHCTOHOTHE.

VYyamuecs 10TKHbI YMETh:

— OMPEAENATh CUCTEMATUUYECKYIO TPUHAAJIEKHOCTD )KMBOTHBIX K TOM MJIM MHOM TaKCOHOMHYECKOU TpyIIIe;

— HaOJII0/1aTh 32 TIOBEICHUEM KHBOTHBIX B TIPUPOJIC;

— paboTaTh C KUBBIMH KUBOTHBIMU U (PMKCUPOBAHHBIMHU MpenapaTaMu (KOJUISKIHSIME, BIQKHBIMU M MUKPOIIpeTiapaTaMu, IydelaMu H JIp.);

— OOBSICHATH B3aUMOCBSI3b CTPOCHHS M (PYHKITUH OPTraHOB M MX CUCTEM, 00pa3a >KU3HU U CPEJIbl OOMTAaHUS KUBOTHBIX;

— NOHUMAaTh B3aMMOCBSI3H, CIOKUBIINECS B IPUPOE, U UX 3HAYEHUE IS SKOJIOTMUECKUX CUCTEM;

— BBIJIETISATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M CLIOCOOCTBOBATh COXPAHEHUIO MX YHUCICHHOCTH U MECT OOUTaHWS;

— OKa3bIBATh MEPBYI0 MEIUIIMHCKYIO TTOMOIIb MIPH YKYCAaX OMACHBIX WM SITOBUTHIX )KUBOTHBIX;

— MCIOJIb30BaTh MEPHI MPOPMITAKTUKH IMApA3UTAPHBIX 3a00JIEBaHUM.

Tema 4.10. TUIT UTJIOKOXMUE (1 u)

Obwas xapakmepucmuka muna. Muozoobpasue uenoxoxcux, knaccel Mopckue 36e30vl, Mopckue escu, I'onomypuu. MHozoobpasue u sxKonocuueckoe
3HaueHue.



JdemoHcTpauus

Cxembl cmpoeHus MOpCKoll 36e30bl, MOPCKO20 exca u 2onomypuu. Cxema npuooHHO20 6UOYEHO3A.

Tema 4.11. TUIT XOPAOBBIE. ITIOATUIT BECYEPEITHBIE (1 u)

[TpoucxoxaeHne XOpIOBBIX; IMOATUIBI OecuepenHbIX M IMO3BOHOYHBIX. OOmas xapakrtepuctuka tuna. lloarun becuepenHbie: JTaHIETHHK;
O0COOEHHOCTH €T0 OpraHu3aluu U pacIpOCTPaHEHUSI.

JdemMoHcTpauus

Cxema cTpoeHus JaHueTHuka. Cxema meramopdosa y acuuui.

Tema 4.12. IOATUIT ITIO3BOHOYHBIE (UEPEITHBIE).HAAKJIACC PBIBbI (2 u)

OO6mas xapakTepucTHKa Mo3BoHOYHBIX. [Ipoucxoxnenue poi6. OOmuias xapakrepuctuka poid. Kitaccer Xpsmiesie (akyiibl U ckaThl) U KocTHbIE pHIOBI.
MHoroo0pa3ue KOCTHBIX pbIO: XPSIIEKOCTHBIC, KHCTENephle, TBOSKOIBIIIAIINE U JIydenepble. MHOrooOpa3ue BHIIOB U YePThI MPHUCIIOCOOICHHOCTH K
cpene oouTanus. DKOJIOTUYECKOE U XO3sICTBEHHOE 3HAUE€HHUE PhIO.

JdemMoHcTpauus

Mmuoroo6pasue pei0. Cxema CTpOeHUS KUCTENEPhIX U JIyderephiX phIO.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

Oco0eHHOCTH BHEIIHETO CTPOCHUS PBIO B CBSI3U C 00Pa30M KHUZHU .

Tema 4.13. KITACC 3EMHOBO/IHBIE (2 u)

[TepBrie 3emHOBOAHBIE. O0IIas XapaKTEPUCTUKA 3eMHOBOHBIX KaK MEPBBIX HA3€MHBIX MMO3BOHOYHBIX. becxBocThie, XBocTaThie U Oe3HOorne ampuony;
MHOrooOpasue, cpefa oOUTaHUs U HKOJIOTHIECKHE 0COOeHHOCTH. CTPYKTYpHO-()YHKIIMOHAIbHAS OpTraHU3alKs 3€MHOBOHBIX HA MPUMEPE JISTYIIKH.
DKoJoru4eckasi pojib ¥ MHOroo0pasre 3eMHOBOIHBIX.

JdemoHcTpanus

Msoroo0pa3ue ampuoduit. Cxembl CTPOCHUS KUCTENIEPHIX PHIO U 36 MHOBOIHBIX.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

OCoOEeHHOCTH BHEIIHETO CTPOSHUS JISTYIIKH, CBA3aHHbIE C €€ 00pa30M JKU3HU®.

Tema 4.14. KIIACC ITPECMBIKAIOIIMECHA (2 1)

[Mpoucxoxaenne pentunuii. OOmas XapaKTepUCTHKA MPECMBIKAIOMIMXCA KaK TEPBHUYHOHA3EMHBIX JKUBOTHBIX. CTPYKTYypHO-(QYHKIIMOHATbHAS
OpraHM3alys MPEeCMbIKAIOLIUXCs Ha TpUMepe suiepulibl. Yenryituareie (3Meu, AIEpULlbl U XaMelIeoHbl), KPOKOIWIbI U yepenaxu. Pacnpoctpanenue u
MHOT000pa3ue GopM penTUIIHIA; TOI0KEHHE B IKOJIOTHYECKUX CHCTeMax. BriMepiiue rpymibl MPecMbIKAIOIIIXCS.

JdemMoHcTpauus

MHoroo0pasue npecMblkaonmxcs. CXeMbl CTPOCHUSI 36MHOBOIHBIX M PETITHIIN.

JlaGopaTopHble U IpaKTHYECKHE PA0OTHI

CpaBHUTENbHBIN aHATN3 CTPOEHUSI CKEJIETOB Yepenaxu, AIepHuibl U 3MEH.

Tema 4.15. KIIACC IITHULBI (4 )

[IpoucxoxaeHune NTHIL; MEPBOMTUIIBI U UX MPEAKH; HAcTOsIKe NTHIBL. Kunerpyable, unu neTaromiue; OeCcKuiIeBble, WK Oeraroiiye; MMHTBUHBI, WU
riaBaromre nTuibl. OCOOEHHOCTH OpraHu3alliu U HKoJIornyecKkas AudQepeHupoBKa JeTaomuX NTUL (ITUIBI Jieca, CTeNeld U MyCThIHb, OTKPBITHIX
BO3/YIITHBIX IPOCTPAHCTB, O0JIOT, BOJOEMOB U moOepexuii). OXpaHa U MpUBJIeUECHUE NTHII, TOMAIIHUE NTUIIBL. PO MTUIl B TpUpO/Ie, )KU3HH YETOBEKa
M €T0 XO35TUCTBEHHOU JesITeTbHOCTH.

JdemoncTpauus

MHuoroo6pa3ue ntuil. CXemMbl CTPOCHHS PENTHINN U TITHUIL.

JlabopaTopHble U IpaKkTHYeCKHue padoThI



Oc00EHHOCTH BHEIIIHETO CTPOCHUS NITHUII, CBA3aHHBIC C UX 00pa30oM KU3HU™.

Tema 4.16. KITACC MJIEKOITUTAIOIIUE (4 1)

[Tpoucxoxaenne muekonuraommx. [lepBo3Bepu (yTkoHoc u exuana). Husmme 3Bepu (cymuarsie). Hacrosimue 3Bepu (tuaneHTapubie). CTpyKTypHO-
(byHKIMOHATIBHBIE OCOOCHHOCTH

OpraHu3aliy MJIEKOMUTAIONINX Ha IpUMepe co0aKku. DKOJIOrHYecKas poJib MIEKOMUTAIONINX B MPOLECCEe PA3BUTHUS KUBOM MPUPOJIbI B KAaTHO30MCKO M
ape. OCHOBHBIC OTpPsABl IUIAICHTAPHBIX MIEKONMHUTarOmuUX: Hacekomosimubie, Pykokpeuible, I'pei3yHbl, 3aiitieoOpasnbie, XwuiHbele, JlacToHOrHe,
KurooOpaszusie, HenapuokonsitHele, [lapnokonsiTHbie, [Ipumarsl u ap. 3HaueHHe MIICKONUTAIOMIUX B MPUPOAEC U XO3SIMCTBEHHOH AESITENbHOCTU
yenoBeka. OXxpaHa LIEHHBIX 3Bepei. JlomalliHue MIIeKONUTaroIue (KpyIHbIA 1 MEJIKUNA poraThlii CKOT U APYTUE CEIbCKOXO035ICTBEHHBIE )KUBOTHBIE).
JdemoHcTpauust

CxeMbl, OTpa)karolfe 3KOJOTUYECKYI0 AU(PGEPEHIUPOBKY MIICKOMUTAIONMX. MHOroo0Opasue Miekonurarommx. CXeMbl CTPOCHHS PENTUINH U
MJIEKOTUTAIOIIHX.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

W3ydeHnne cTpoeHUsT MIIEKOITUTAIOITIX *.

Pacnio3naBanue »KUBOTHBIX CBOEH MECTHOCTH, OIIPEACIICHHE UX CUCTEMAaTUYECKOTO MOJI0KEHUS U 3HAUCHUSI B )KM3HU YEJIOBEKa™.

[IpenMeTHbIE pe3ynbTaThl 00y4YEeHUS

VYyamuecs 10JKHbBI 3HATh:

— COBpEMEHHBbIE MPEJCTABICHUS O BOSHUKHOBEHUU XOPIOBBIX KHUBOTHBIX;

— OCHOBHBIE HAITPaBJICHUS YBOJIIOIIUU XOPAOBBIX;

— 00I1yI0 XapaKTEepUCTUKY Hajikiacca PriObI;

— 0O0IIYyI0 XapaKTepUCTUKY Ki1acca 3eMHOBOIHBIC;

— o01yro XxapakTepucTuky kiacca [Ipecmbikaromuecs;

— 0o01IyI0 XapaKTepucTuky kiacca [ltuipr;

— 00IIyr0 XapaKkTepUCTUKY Kiacca MIieKonmuTaromuue.

VYyamuecs 10TKHbI YMETh:

— OMPEAENATh CUCTEMATUYECKYIO TPUHAIJICKHOCTD )KUBOTHBIX K TOM MJIM MHOW TAKCOHOMUYECKOH TPYMIIE;

— paboTaTh C )KMBBIMH )KUBOTHBIMU U (DMKCUPOBAHHBIMHU TpernapaTamMu (KOJJIEKIUSIMH, BIQKXHBIMA U MUKPOIIpENapaTamMu, yydesiaMu U Jp.);

— OOBSICHATH B3aMOCBSI3b CTPOCHHS U (DYHKIIUH OPTaHOB U MX CUCTeM, 00pa3a >KM3HHU U CPe/ibl OOMTaHUS )KUBOTHBIX;

— MOHUMATh U YMETh XapaKTEPU30BaATh SKOJOTUUYECKYIO POJIb XOPIOBBIX )KUBOTHBIX;

— XapaKTepUu30BaTh XO3SIICTBEHHOE 3HAYEHUE TO3BOHOYHBIX;

— HaOJI0/1aTh 3a TIOBEICHUEM JKUBOTHBIX B TIPUPO/IC;

— BBIJICNIATD KUBOTHBIX, 3aHeCEHHBIX B KpacHyl0 KHUTY, U clTOCOOCTBOBATh COXPAHEHHUIO MX YHUCICHHOCTH U MECT OOUTaHMS,

— OKa3bIBaTh MEPBYIO0 MEIUIIMHCKYIO TTIOMOIIb MTPH YKYCaX OMACHBIX WJIH SITIOBUTHIX )KUBOTHBIX.

MeTtanpeaMeTHbIe pe3yIbTaThl 00yUeHHS

— J1aBaTh XapaKTEPUCTUKY METOJaM U3YICHHST OMOJIOTUUECKHX OObEKTOB;

— Ha0JIOAATh U ONMUCHIBATh PA3TUYHBIX MIPEICTABUTENICH JKUBOTHOTO MUPA;

— HAXOJUTh B PA3TUYHBIX UICTOYHHKAX HEOOXOAUMYIO HH(POPMAIIHIO O JKUBOTHBIX;

— n30UpaTeNbHO OTHOCUTHCS K OMONOTHYeCcKOoi MH(OpMAIIUY, COAEpIKAIIEHCs B CPEICTBAX MACCOBOM MH(OpMaINH;

— CpaBHUBATh )KMBOTHBIX U3YUYEHHBIX TAKCOHOMUYECKUX IPYII MEXIY co00ii;

— UCIOJIb30BaTh UHAYKTUBHBIN U I€TYKTUBHBINA MOAXObI IPU U3YYEHUH KPYITHBIX TAKCOHOB;



— BBISIBIISITh IPU3HAKHU CXOJCTBA U PA3JIMYUSA B CTPOCHUHU, 00pa3e )KU3HHU U MOBEICHUHN KUBOTHBIX;
— 00001aTh U AeNaTh BBIBOABI IO U3YYCHHOMY MaTepHany;
— paboTaTh C JOMOIHUTEIHLHBIMUA HCTOYHMKAMU HUH(GOPMAIINH, UCTIONB30BaTh IS MOMCKa HHGOopMaIMi BO3MOKHOCTH MHTepHeTa;
— MPEACTaBIATh U3YUYEHHBIN MaTepuall, UCI0/Ib3ys BOZMOXHOCTH KOMIIBIOTEPHBIX TEXHOIOIHH.

Pa3nen 5. Bupycsl (2 4)

Tema 5.1. MHOI'OOBPA3UNE, OCOBEHHOCTU CTPOEHUAN ITPOUCXOXIEHNA BUPYCOB (2 u)

Obmas xapakrepuctuka BupycoB. Mctopus ux otkpsitusa. CTpoeHHe BUpyca Ha MpuMepe BUpyca TabayHOW Mo3auku. B3ammoneiicTBue BHpyca U
KJIeTKU. Bupycel — Bo30yuTenu onacHbIX 3aboseBanuii yenoseka. [Ipodunaktuka 3adoneBanus rpunmnom. [IponucxoxaeHrne BUPYCOB.
JdemoncTpanmst

Mognenu pasnuuHbIX BUPYCHBIX 4YacThll. CXeMbl B3aUMOJCHCTBUS BHMpyca M KIETKH NpPU TOPU30HTAIBHOM U BEPTUKAJIBHOM THUIAX Iepeaaydu
uHpekunu. Cxembl, OTpakarolue Mporece

Pa3BUTHUSI BUPYCHBIX 3a00JICBaHUIA.

[IpenMeTHbIEe pe3ynbTaThl 00y4YEeHUS

VYyamuecs 10JKHbBI 3HATh:
— 00I1IKe IPUHILUIIBI CTPOEHUSI BUPYCOB JKUBOTHBIX, PACTCHHUM U OaKTEpHUiA;
— MyTU IPOHUKHOBEHUSI BUPYCOB B OPTraHU3M;
— 3Tarnbl B3aUMOJICICTBUS BUpYyCa U KIETKU;
— Mepbl MPO(UITAKTHKHE BUPYCHBIX 3a00JICBAaHUN.

VYyamuecs 1071KHbI yMETh:

— OOBSICHATH MEXaHU3Mbl B3aUMOJICICTBHUS BUPYCOB U KJIETOK;

— XapaKTepu30BaTh OMaCHbIe BUpPYyCHbIE 3a00eBanus uyenoseka (CIIN/L, renatut C u np.);

— BBISBJISTH IPU3HAKHU CXOJICTBA U PA3JINYMsI B CTPOSHUU BUPYCOB;

— OCYIIECTBIISITh Ha MPAKTUKE MEPOTPUATHS MO MPO(PHUIAKTHKE BUPYCHBIX 3a00JI€BaHUN.

MeTtanpeameTHble pe3ynbTaTbl 00yUeHUs

VYyamuecs 101KHbI yMETh:

— 0000111aTh U AenaTh BBIBOABI 10 H3YYEHHOMY MaTepHaiy;

— paboTaTh ¢ JOMOTHUTEIHHBIMUA UCTOYHUKAMU HH(POPMAIUH, UCIIONIB30BATh JJIs MOMCKa HHPOpMAaIHK Bo3MOXHOCTH MHTEepHETa;

— MPEACTaBIATh U3YUYEHHBIN MaTepual, UCIOIb3ys BO3MOXKHOCTH KOMIIBIOTEPHBIX TEXHOIOT UH.

3akaouenue (1 9)

Oco0eHHOoCTH OpraHu3aliil U1 MHOT0OOpa3ue >KUBbIX OpraHu3MoB. OCHOBHBIE 00JIaCTU NMPUMEHEHUsI OMOJIOTMYEeCKUX 3HAHUN B MPAKTHKE CEIbCKOTO
XO351ICTBa, B Psi€ OTPACiIE MPOMBIIIIIEHHOCTH, IPU OXPAHE OKPYXKAIOIIEH CPENbI U 310POBbs YEIIOBEKA.

JInuHOCTHBIE pe3yabTaThl O0yUEHUs

— pasButue U GOpMUPOBaAHUE UHTEPECA K U3YUYEHUIO TPUPOJIBI;

— pa3BUTHE UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— BOCMUTaHHE OEpeKHOT0 OTHOIIEHUS K MPUPOJIE, (HOPMUPOBAHHE HKOJIOTHUECKOTO CO3HAHUS;

— MpU3HAHUE BBICOKOH 1IEJTOCTH KHU3HU, 3J0POBbsI CBOETO U APYTUX JIIOJIEH;

— pa3BUTHE MOTUBAILIMU K MOJYYEHHUIO HOBBIX 3HAHUM, adbHEHIIIEMY U3YyUYEHUIO €CTECTBEHHBIX HayK.

Pe3epBHoe Bpemsi— 1 u.



Buonorns. Yenosek. 8 kiaace (68 4, 2 1 B Hezeo0)

Pa3nen 1. MecTo yesioBeKka B cCTeMe OPraHMYecKoro Mupa (2 1)

YenoBek Kak 4acTb >KMBOW INpUpoAbl. MecTo ueioBeka B CUCTEME OpPraHM4eckoro mMupa. YepTsl CXOJCTBA YEJIOBEKAa U JKUBOTHBIX. CXOICTBO M
pas3nuuKs yeroBeka U 4eJI0BEKOOOpa3HbIX 00e3bsiH. UernoBeK pa3yMHBbIH.

JdemMoHcTpauus

CkeneTsl yesloBeKa ¥ IO3BOHOUHBIX. TaOMIIbI, CXEMBI, PUCYHKH, PACKPBIBAIOLINE YEPThI CXO/ICTBA YEJIOBEKA U AKUBOTHBIX.

[IpenmeTHbIe pe3ynbTaThl O0yYCHHS

VYyamuecs TOJKHBI 3HaTh:

— MPU3HAKH, JOKa3bIBAIOIINE POJCTBO YEJIOBEKA U KUBOTHBIX.

VYyamuecs 10JKHBI yMETb:

— aHAJIM3UPOBATh OCOOCHHOCTH CTPOCHUS YEIOBEKA M YeTIOBEKOOOPa3HBIX 00€3bsH, IPEBHUX MPEIKOB YEIOBEKa, MPEICTABUTEICH Pa3InYHbBIX pac.
Pa3nen 2. [Ipoucxoxaenne yejsoBeka (2 9)

Buonornveckne u conuanbHble (PAaKTOPHI aHTPOIIOCOIMOTEHE3a. DTalbl aHTPONOreHe3a M (DaKTOphI CTAHOBIICHHS 4YeJoBeKa. Packl yenoBeka, WX
IIPOUCXOXKACHUE U €UHCTBO.

JdemMoHcTpauus

Mogens «lIpoucxoxaenue dvenoBeka». MoJienu OCTaTKOB MaTepUalbHOM NEpBOOBITHOM KyJIbTYpbl uenoBeka. M3o0paxeHue npencTaBuTenei
Pa3IMYHBIX pac YeIoBeKa.

[IpenmeTHble pe3ynbTaThl O0yYEHUS

VYyamuecs 10JKHBI 3HATH:

— OHMOJIOrMYecKHe U ColMaibHble (aKTOPBl aHTPOIIOTeHE3a;

— OCHOBHBIE 3TaIlbl BOJIIOLMYU YEJIOBEKa;

— OCHOBHBIE YEPTHI PAC YEIIOBEKA.

Pa3znen 3. KpaTkas ucropusi pa3BuTHsi 3HAHUIO CTPOEHHH H (PYHKIMSAX OpraHu3Ma 4yejgoBeka (7 1)

Hayku o yenoBeke: anaToMusi, pusnonorus, rurueHa. Beiaukue anatomsl u gpusnonoru: ['nnnokpat, Knasauit 'anen, Auapeac Besanuid.
JdemMoHcTpanus

[TopTpeTsl BENMUKHUX YUE€HBIX — aHATOMOB U (PU3UOJIOTOB.

[IpenmMeTHbIE pe3ynbTaThl 00y4YeHUS

VYyamuecs 10JKHBI 3HaTh:

— BKJIaJl OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUN 00 OpraHr3Me YeJIOBeKa.

Pa3znen 4. O61mmii 0630p cTpoennss u pyHKIMii opranusma yesaoBeka (4 q)

Krnerounoe crpoenue opranusma. TkaHu: snuTenuaIbHble, COSAUHUTENbHBIC, MbIIIEYHbIE, HepBHAsA. Opranbl yenoBedyeckoro opranusma. CrucremMbl
OpraHoB. B3auMoCBs3b OPraHOB ¥ CUCTEM OPTaHOB KaK OCHOBA FOMEOCTAa3a.

JdemMoHcTpauus

CxeMblI CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.

JlaGopaTopHble U IpaKTHYeCKHE PAGOTHI

N3y4yeHne MUKpOCKOIIMUECKOTO CTPOECHUS TKAHEH.

Pacnio3HaBanue Ha TaGnuIIaX OPraHOB U CUCTEM OPraHOB.

[IpenmeTHbIe pe3ynbTaThl 00yYSHHS



Vuanuecs qOJDKHEI 3HATh:

— OCHOBHbIE TPU3HAKU OpraHU3Ma YeI0BeKa.

VYyammecs 10KHBI YMETh:

— y3HaBaTh OCHOBHBIE CTPYKTYPHbBIE KOMIIOHEHTHI KJIETOK, TKaHEH Ha TabJIMIIaX U MUKpOIpenaparax;

— YCTaHaBJIMBaTh U OOBSCHATHh B3aUMOCBSI3b MEXKy CTPOCHHEM M (YHKIIUSIMH KJIETOK TKaHEH, OpraHOB M MX CUCTEM.

Paznen 5. Koopaunauus u peryssinus (10 1)
I'ymopanbHast perynsmus. XKenesbl BHyTpeHHeH cekpennu. [OpMOHBI ¥ UX pOJIb B 0OMEHHBIX Iporeccax. HepBHO-TyMopanbHast perysius.
JdemoHcTpauust
CxeMbl CTPOCHHS SHIIOKPHHHBIX Kelie3. TaOlUIbl, WITIOCTPUPYIONINE CTPOCHUE, OMOJOTUYECKYI0 aKTUBHOCTh M TOYKH TPUIIOKEHHUS TOPMOHOB.
@ortorpaduu OONBHBIX C pa3lIWYHBIMU HapyHIeHUSMH (DYHKUMNA SHIOKPUHHBIX >kene3. HepBHas perynsuusa. 3HauyeHHE HEPBHOM CHCTEMBI.
LlenTpanpHas u nepudepudeckas HEPBHBIE CUCTEMBI. BererarnBHas W cOMaTHUYeCKas YacTH HEPBHOU cucTeMbl. Pediekc; mpoBeaeHHE HEPBHOTO
umnynsca. Ctpoenne U QyHKIUU CIIMHHOTO MO3Ta, OT/AEJIOB TOJ0BHOTrO Mo3ra. bosbiine nomymapus roinoBHoro Mmosra. Kopa 60ib1ux momymapuii.
3HaueHue KOpbl OOJIBIIUX TOMYIIApUN U €€ CBSA3M C IPYTHMH OTAelIiaMy Mo3ra. OpraHbl 4yBCTB (aHAIH3ATOPHBI), X cTpoeHHe U GyHKnuu. CtpoeHue,
GyHKIIMM U TUrMeHa opraHoB 3peHusa. CtpoeHue u (QyHKUUMU OpraHoB ciyxa. [IpemynpexneHue HapyiieHwil ciayxa. OpraHbel ocsi3aHus, BKyca,
obonsHMS. ['UTHEHA OPTaHOB YYBCTB.
JdeMoHcTpanus
Mogenu roJIOBHOTO MO3ra, OpraHoB YyBCTB. CXeMbI pepyIeKTOPHBIX IyT 0€3yCIOBHBIX pehIeKCOB.
JlaGopaTopHble U NpaKkTH4YecKne padoThl
N3yuenune rosoBHOTO MO3ra 4esioBeka (1o MyJisbKaMm).
N3yuenue nsmeHeHus pazmepa 3padka.
[IpeameTHBIEC pe3yabTaThl 00yUYEHUS
VYyamuecs 1071KHbI 3HATh:
— POJIb PETYIATOPHBIX CUCTEM;
— MEXaHU3M JIEUCTBHS TOPMOHOB.
VYyamuecs 10TKHbBI YMETh:
— BBISIBIISITH CYIIECTBEHHBIE TIPU3HAKU CTPOCHUS U (DYHKIIMOHHUPOBAHUS OPTaHOB YYBCTB;
— co0II01aTh MEPHI MPOPUITAKTHKH 3a00JIEBAHHUI OPTaHOB YYBCTB.

Pa3nes 6. Onopa u nBu:keHue (8 u)
Ckerner uenoBeKa, ero OT/ACIbI: OCEBOM CKEJET, CKEJIET MOsCOB KOHeUHOCTeH. OCOOEHHOCTH CKeJleTa YeI0OBeKa, CBA3aHHBIC C TPYIOBOU €I TETHHOCTHIO
u npsmoxoxaeHneM. CocTaB U CTpOEHHE KOCTel: TpyOuaTeie U ry0uarbie KocTH. PocT koctell. Bo3pacTHble M3MEHEHHUS B CTPOSHUH KOCTeW. Turib
COeMHEHHS KocTed. 3aboJieBaHMsI OTOPHO-JABUTATEILHON CHUCTEMBl W UX mNpoduiaktuka. MemmedHas cucrema. CTpO€HHE W PA3BUTHE MBIIIII.
OcHoOBHBIE TPYIIBI MBI, UX QyHKIUU. PaboTa MBI, cTaTHueckas W JAWHAMUYecKas Harpy3ku. Poib HEpBHOUM CHUCTEMBI B PETYISIIUU PabOTHI
MBI, Y TOMJICHHE MBIIII], POJIb aKTUBHOTO OT/bIXa B BOCCTAHOBJIEHUH aKTUBHOCTH MBIIIEUYHON TKaHU. 3HaYeHUE (PU3MUECKOU KYIbTYpPhl U PEXKHMa
Tpyaa IJs MPaBUIBLHOTO (POPMHUPOBAHUS OMOPHO-IBUTATEILHON CHCTEMBI.
JdemMoHcTpauus
Ckernet 4enoBeka, OTAENbHBIX KocTel. Pacmumbl kocTeid. [Ipuemspl okazaHus mepBOW MOMOIIM MPU TMOBPEXKACHUAX (TpaBMax) OMOPHO-IBUTATENBLHOM
CUCTEMBI.
JlabopaTopHble W NpaKkTHYecKue padoThl



N3ydeHune BHEMIHETO CTPOEHUS KOCTEH.

N3mepenune Macchl 1 pocTa CBOETO0 OpraHu3Ma.

BrisiBicHME BIMSHUSA CTATUYECKON M TUHAMUYECKON HArpy3Ky Ha YTOMJICHUE MBIIIIII.

[IpenmeTHbIe pe3ynbTaThl O0yYCHHS

VYyamuecs T0JKHBI 3HaTh:
— YaCTH CKEJIeTa YEJI0BEKa;
— XUMHUYECKHH COCTaB U CTPOECHUE KOCTEM;
— OCHOBHBIE CKEJIETHBIE MBIIIIIIBI YETIOBEKA.

VYyamuecs 10JKHBI yMETb:
— pacIio3HaBaTh YaCTH CKeJIeTa Ha HATJISAHBIX TOCOOUSIX;
— HaXO/UTh HA HAaIJISIIHBIX IOCOOMSIX OCHOBHBIE MBIIIIIBI;
— OKa3bIBaTh NEPBYIO JOBPAUYECOHYIO IIOMOIIb MPH MEPETOMax.

Pa3znes 7. BuyTpennss cpeaa opranusma (3 u)

[lonstue «BHYTpeHHss cpena». TkaHeBas >kUIKOCTh. KpoBb, €€ cocTaB M 3Hau€HUE B OOECIEUEHUU >KU3HENEATEIbHOCTU opranuni3ma. KietouHble
3JIEMEHTBl KPOBH: JPUTPOLMTHI, JIEHKOLMTHI, TpoMmOouuThl. Ilmazma kpoBu. CBepTbiBaHMe KpoBU. ['pynmbel kpoBu. Jlumda. HmmyHnuTer.
Wudexmuonnsie 3a06oneBanus. [Ipenynpenurensusie npuBuBKky. [lepenuBanue kposu. JloHopcTBo. 3nauenue pabom JI. [lacmepa u U. U.Meunuxosa 6
obnacmu uMMmyHumema.

JdemMoHcTpauus

CxeMmbl U TaOJIMILIbI, TOCBALICHHBIE COCTaBY KPOBH, IpyIIaM KPOBH.

JlabopaTopHble 1 NpakTHYeCKHE PAdOTHI

N3y4yeHre MUKpOCKOIIMYECKOTO CTPOEHHMSI KPOBH.

[IpenmMeTHbIE pe3ynbTaThl 00y4YeHUS

VYyamuecs T0JKHBI 3HaTh:

— MPU3HAKKU BHYTPEHHEN Cpeibl OpraHu3Ma;

— NPU3HAKU UMMYHHTETA;

— CYIIHOCTb NPUBUBOK U X 3HAYECHHUE.

VYyamuecs 10JKHBI yMETb:

— CpaBHUBATh MEX]ly cOO0M CTpoeHHe U PYHKIUHU KIETOK KPOBU;

— OOBSACHATH MEXaHU3MbI CBEPTHIBAHUS U MEPETUBAHUS KPOBH.

Pa3nen 8. Tpancnopr Bemects (4 1)

Cepaue, ero CTpoeHUE U PEryislus AesTeIbHOCTU. bonbiioi u Manslii Kpyru kpoBooOpamienus. Jlumdoobpaiienue. J[BuxeHne KpoBH MO COCyIaM.
Kpossinoe naBienue. 3a0oeBaHus OpraHOB KPOBOOOPAIIEHHUS, UX MPEAYIPEKICHHE.

JdemoncTpauus

Monens cepana yenoBeka. TaOaHUIIBI U CXEMBbI, HUTIOCTPUPYIOIIME CTPOEHUE KIETOK KPOBU M OPraHOB KPOBOOOPAILIEHUS.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

W3mepenne KpoBSHOTO JaBIEHUS.

Omnpenenenne myapca v MOACUYET YNCIIA CEPAECYHBIX COKPALLICHUMH.

IIpenmeTHble pe3ynbTaThl O0yYEHHUS

VYyamuecs 10JKHBI 3HATD:



— CYILIECTBEHHbIE MPU3HAKU TPAHCIIOPTA BELIECTB B OpraHU3Me.
VYyamuecs 101KHbI YMETh:
— pa3nauyaTth U OMHUCHIBATh OPraHbl KPOBEHOCHOM U TUM(paTHUECKON CUCTEM;
— U3MEPSATH MYJIbC U KPOBSIHOE JIaBJICHUE;
— OKa3bIBaTh MEPBYIO JOBpadyeOHYIO TOMOIIb ITPU KPOBOTEUEHUSIX.
Pasznen 9. Ibixanue (5 1)
[ToTpebHOCTH Oprann3Ma 4eaoBeKa B KHCIOpojae Bo3ayxa. Opransl JAbIxaHus, UX cTpoeHue. JlpIxatenbHble ABMKEHUA. ['a3000MeH B JIETKUX, TKAHSX.
IIepenoc ra3oB 3puTpOLUTAMHU
Y 1J1a3MoM KpoBH. Perynsius npixanus. IckyccTBeHHOE AbIXxaHue. ['0710CcoBoM anmnapar.
JdemMoHcTpauus
Monenu ropranu, Jerkux. Cxembl, WIDTIOCTPUPYIOIINE MEXaHU3M BJI0XA U BBIJI0XA, IPUEMbI HCKYCCTBEHHOTO JIBIXaHUSI.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI
Omnpenenenue 4acTOThI AbIXaHHUS.
[IpeameTHbIC pe3yabTaThl 00yUEHUS
VYyamuecs 1071KHbI 3HATH:
— Oprasbl JbIXaHUsl, UX CTPOEHUE U QYHKIINH;
— TUTHEHUYECKUE MEPbI U Mepbl IPO(GUIAKTHUKY JIETOYHBIX 3a00JIeBaHUI.
VYyamuecs 107KHBI yMETh:
— BBISIBIISITH CYIIECTBEHHBIC IPU3HAKY JBIXaTEIHHONU CUCTEMBI, MPOIIECCHI IbIXaHUS U Ta3000MeHa;
— OKa3bIBaTh MEPBYIO JOBPAYCOHYIO TIOMOIIIb TP CIIACCHUHN YTOTAIOIIETO W OTPABICHUH YTapHBIM T'a30M.
Paznen 10. IInmeBapenne (5 1)
[TutarenpHbIE BElECTBA M MUIIEBbIC TPOAYKTHI. [loTpeOHOCTH YeoBeKa B MHUINE U MUTATENIbHBIX BellecTBax. Buramunsl. [Tumesapenne. CTpoeHue u
GbyHKIIUM opraHoB nuieBapeHus. [luieBaputeabHbIe Kele3bl: eUeHb U MOKENyI04Has Keye3a. DTalbl MPoIeccoB MulleBapeHus. Mcciedosanus
U. I1. Ilasnosa 6 obnacmu nuwjesapetusi.
JdemoncTpauus
Mopaenb Topca uenoBeka. MyJiskd BHYTPEHHUX OPTaHOB.
JlabopaTopHble U IpaKTHYeCKHe padoThI
BoznelicTBue xeny104HOro coka Ha O€JKH, CIIFOHBI — Ha KpaxMall.
OrnpezeneHre HOPM PallMOHATIBHOTO TUTAHUS.
[IpeameTHBIE pE3yIbTATHI 00yUEHUS
VYuyamuecs 1071KHbI 3HATD:
— OpraHsbl MUIIEBAPUTEITHLHON CUCTEMBI,
— TUTHEHUYECKHE MEPHI U Mephl TPO(MUIAKTUKN HApYIIEHUs pabOThl MUIIEBAPUTEIHHON CUCTEMBI.
VYyamuecs 10TKHbBI YMETh:
— XapaKTepu30BaTh NUILIEBAPEHNUE B PAa3HBIX OT/I€JaX MUILEBAPUTEIbHON CUCTEMBI.
Pa3nen 11. O0MeH BelecTB M 3Heprum (2 4)
OO6mias xapakTepucTika oOMeHa BEIIecTB M dHepruu. [lmacTuueckuid M SHEpPreTU4eckrii 0OMEH, MX B3aWMOCBS3b. BUTaMHHBI, UX pPOJb B OOMEHE
BeecTs. [ umoButammuHo3. I nnepBUTaMMHO3.
[IpenMeTHBIC pe3yabTaThl O0YICHUS



VYyamuecs 107KHBI 3HATH:
— 0COOEHHOCTH MJIACTUYECKOTO M SHEPreTUIECKOT0 0OMEHa B OpraHU3Me YeJIOBEKa;
— pOJb BUTAMHUHOB.
VYyamuecs 107KHBI YMETD:
— BBISIBIISITH CYLIECTBEHHBIE IPU3HAKK OOMEHA BEILIECTB U MPEBPAIllCHUs SHEPTUH.

Pa3nen 12. Boigesnienue (2 4)
Koneunsle npoaykTsl oOmMeHa BeniecTB. Opransl BbineiaeHus. [louku, ux crpoenue u ¢ynkuuu. O6pazoBanue Mouu. Poib KOXXU B BBIBEACHHUU M3
OpraHusma IpoJyKTOB OOMEHA BEILECTB.
JdemoHcTpauust
Mopeinb noyex.
[IpenMeTHbIe pe3ynbTaThl 00y4YeHUS
VYyamuecs 10JKHBI 3HATH:
— OpraHbl MOYEBBIIEIIUTEIbHON CUCTEMBI;
— Mepbl MPO(UITAKTHKH 3a00JI€BaHUN MOYEBBIICIUTEIHHON CUCTEMBI.

Pasnen 13. IlokpoBbl Tena (3 )
Crpoenne u QyHKIIMU KOKU. PONb KOXKHM B TEIIOPETYIISANNA. 3aKalMBaHUEe. | MTHECHHMUECKHUE TPEOOBAHUS K OJIeXk e, 00yBH. 3a00JIeBaHUS KOXH U HX
peaynpexacHHE.
JdemMoHcTpauus
CxeMbl, WILTIOCTPUPYIOIINE CTPOCHUE KOXKHBIX TOKPOBOB UEJIOBEKA, TPOU3BOJHBIE KOKH.
[IpenmMeTHbIE pe3ybTaThl 00y4YeHUS
VYyamuecs T0JKHBI 3HaTh:
— CTpPOEHHUE U PYHKIIMU KOXKHU;
— I'MTUEHUYECKHe TPeOOBaHUS 10 YXOAY 3a KOXeH, HOITSIMU, BOJIOCAaMH, 00YBBIO U OJICKIOM.
VYyamuecs 10TKHbI YMETh:
— OOBSCHATH MEXaHU3M TEPMOPETYIISILINN;
— OKa3bIBaTh MEPBYIO MOMOIIb IPUMTOBPEKICHHS KOKHU, TETJIOBBIX U COJIHEUHBIX YyAapax.

Pa3znen 14. PazmHoxxenune u pazputue (3 u)
Cucrema OpraHoB pa3MHOXEHHS: cTpoeHHe U rurueHa. OmnogorsopeHue. BuyTpuytpobHoe passutue, poasl. Jlakrauus. Poct u pa3Butue pedeHka.
[InannpoBaHue CEMBHU.
[IpenmMeTHbIe pe3ynbTaThl 00y4YeHUS
VYyamuecs 10JKHBI 3HaTh:
— CTpO€HHE U (PYHKIIMHM OPTaHOB MOJIOBOM CHCTEMBI YEJIOBEKA;
— OCHOBHBIE 3Tallbl BHYTPUYTPOOHOT'O ¥ BO3PACTHOT'O Pa3BUTHS YETIOBEKA.

Pa3nes 15. Boiciiasi HepBHasi 1esITeIbLHOCTD (5 )
Pednexc — ocHoBa HepBHOU nestenvsHOCTH. Mccnedosanus U.M. Ceuenosa, U. I1.11asnoea, A. A. Yxmomckoeo, Il. K. Anoxuna. Bunsl pediaexcos.
@®opmbl noBeaeHUs.. OCOOCHHOCTH BBICHIEH HEPBHOWM NeATENbHOCTH M TOBeAeHHUs 4denoBeka. llo3HaBaTenbHble mpouecchl. TopMoxkeHue. Turmbl
HepBHOU cucTteMbl. Peub. Mpimenne. Coznanue. buonorndeckue purmbsl. CoH, €ro 3Hau€HHE W TMIHMEHA. |'mrueHa ymcrBeHHoro tpyna. I[lamars.
Omonmu. OcoOEHHOCTH ICUXUKH YEI0BEKA.
VYyamuecs 10JKHBI 3HATh:



— O0COOCHHOCTH BBICIIICH HEPBHOM JCSITEIBHOCTH YEIIOBEKA;
— 3Ha4YEHHUE CHA, ero (a3bl.
VYyaiuecs 10JKHBI YMETh:
— BBIJEJIATH CYIECTBEHHbIE IPU3HAKU IICUXUKH YEJIOBEKA;
— XapaKTepu30BaTh TUIbl HEPBHON CHCTEMBI.
Pa3nen 16. YesnoBek u ero 310poBbe (4 )
CobmroieHue CaHUTapHO-TUTMEHUYECKUX HOPM U IMpaBMJI 3J0pOBOro oOpasa xku3Hu. OKazaHue MepBOi J0BpaueOHON MOMOIIU MPH KPOBOTECYCHUH,
OTpaBJICHUHM YTapHbIM Ta30M, CHACEHHWU YTOIAIOILIET0, TPABMax, 0XKOTaX, OOMOpPOKEHUH. YKpPEIUICHHE 3/I0pOBbs: JBUTATENbHAs aKTHBHOCTb,
3akanuBanue. MakToOpbl pUCKA: CTPECCHl, TUIOJWHAMUS, MepeyToMiieHHe. BpenHble MPUBBIYKY, MX BIMSHHUE Ha 3/I0pPOBbE yelloBeka. YUenoBek u
okpykatomas cpeaa. OKkpyxaromas cpesia Kak HCTOYHUK BemiecTB 1 sHeprun. Cpena oduranus. [IpaBuina noBeeHns 4eaoBeKka B OKPYXKaIoLIEH cpere.
JlaGopaTropHble H IpaKkTH4YecKne padoThl
N3ydeHne nprueMoB OCTAaHOBKH apTEPUATIBHOIO U BEHO3HOI'O KPOBOTEUEHU.
AHanu3 U OlleHKa BIUSHUS Ha 3/I0pOBbE YeNoBeKa (PaKTOPOB OKPYKAIOIIEH CPEIbL.
[IpenmMeTHbIE pe3ybTaThl 00y4YeHUS
Yyamuecs: 10JKHBI 3HATh:
— npuéMbI pallMOHAIbHON OpPraHU3alMU TPYAA U OTIbIXA;
— OTpHUILIATEIbHOE BIMSIHUE BPEAHBIX MPUBBIUCK.
VYyamuecs 107KHBI yMETh:
— c00I0/1aTh HOPMBI JTUYHOUW TUTUEHBI U TPOUITAKTUKU 3a00JI€BaHUN;
— OKa3bIBaTh NEPBYIO JOBPAYCOHYIO TIOMOIIIb.
MertamnpeamMeTHble pe3yinbTaThl 00yUeHHs
VYyamuecs 10TKHbI YMETh:
— IUTAHUPOBATh COOCTBEHHYIO YUEOHYIO JIeSITEIbHOCTh KaK CAaMOCTOSITENbHO, TaK U 101 PYKOBOJCTBOM YUMTEIIS;
— Y4acTBOBaTh B COBMECTHOM JI€ATEIbHOCTH (paboTa B MaJbIX TPYIIax);
— paboTaTh B COOTBETCTBUU C ITOCTABICHHOM 3aJjaueil, MI1aHOM;
— BBIJICJIATD TJIaBHBIE U CYIIECTBEHHBIE TPU3HAKU MTOHSTHIA;
— COCTaBJIATh ONKCaHHE O0BEKTOB;
— COCTaBJIATD [IPOCTHIE U CIIOXKHBIE TUIAHBI TEKCTA;
— OCYIIECTBISATH MOUCK U OTOOP MH(POPMAIIMH B JOTIOJTHUTEIHHBIX HCTOUHUKAX;
— BBISBJISITH IPUIHMHHO-CJICICTBEHHBIC CBSI3H,
— paboTaTh CO BCEMU KOMIIOHEHTAaMH TEKCTa;
— OLIEHUBATh CBOIO pabOTy U AESITEIbHOCTh OJTHOKJIACCHUKOB.
JInaHOCTHBIE pe3ynbTaThl O0yUEHUS
— (opmMupoBaHUE OTBETCTBEHHOTO OTHOLIEHUS K YUCHHIO, TPYILY;
— (hopMupOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS;
— (opmMHupoBaHUE OCO3HAHHOCTU M YBAXXHUTEIBLHOTO OTHOILIEHUS K KOJJIEraM, APYTUM JIIO5IM;
— (opmupoBaHUE KOMMYHUKATUBHON KOMIIETEHIIUU B OOIIIEHUH C KOJIJIETaMu;
— (opmupoBaHUE OCHOB 3KOJIOTUYECKON KYIbTYpHI.



Buosiorus. O6mue 3akoHoMepHOCcTH. 9 Kiaace (68 4, 2 u B HezelI0)

BBenenue (3 u)

MecTo Kypca B CHUCTEME €CTECTBEHHO-HAay4YHBIX JWUCLUIUIMH, a TakkKe B OMojormyeckux Haykax. Llemu u 3amaum kypca. 3HaueHue mpeamera IJis
MOHVMAHUS E€IMHCTBA BCETO XUBOTO W B3aWMO3aBUCUMOCTH BCeX dacTedl Oumocdepsl 3emiau. YPOBHM OpraHU3AlNUU JKU3HH: MOJIEKYISPHO-
TCHETUYECKUN, KJICTOYHBIM, TKAHEBBIA, OPTraHHBIHA, OPraHW3MEHHBIN, MOMYJISIMOHHO-BUIOBOW, OMOreONeHOTHYECKH U OuocdepHbii. EnuHCcTBO
XUMHYECKOTO COCTaBa XMBOW MAaTEPHUM; OCHOBHBIC TPYNIBI XUMHYECKHX JJIEMEHTOB M MOJIEKYN, OOpa3yrolHe XHBOE BEIIECTBO Ouochepsl.
Krnerounoe crpoenne opranu3moB, Hacestommx 3emino. OOMeH BEelIeCTB M caMOperyisiius B Ouonorudyeckux cucreMax. CaMoOBOCIIPOU3BEACHUE;
HACJICJICTBEHHOCTh M W3MEHYHMBOCTh KAaK OCHOBAa CYIIICCTBOBAHHUS JXUBOW Marepuu. PocT m pasBurue. Paznpaxkumoctb; Gopmbl U30UparenbHON
peaKuuu OpraHM3MOB Ha BHEUIHHE BO3ACHCTBHUS. PUTMHYHOCTH MPOLIECCOB IKUZHENCATENHOCTH;, OHMOJOrMYECKHMEe PUTMbI U UX 3HAYCHUE.
JIMCKPETHOCTh JKMBOTO BEIIECTBA M B3aWMOOTHOIICHUS YacTH M IEJIOro B OMOCHUCTEMax. DHEPro3aBHCUMOCTh JKHUBBIX OPTaHU3MOB; (OpPMBI
notpebnenus sHeprun. LlapcTBa KuBOM MPUPOABI; KpaTKasi XapaKTepUCTUKA €CTECTBEHHON CHCTEMBbI KilacCU(UKALIMU KHUBBIX OpraHu3MoB. Bumosoe
pa3zHooOpasmue.

JdeMoHcTpanus

CxeMbl, OTpaXkarouue CTPYKTYPhI IAPCTB KUBOW TPUPOJIBI.

Pa3nen 1. CTpykTypHasi opranu3anus ;KuBbIX opranu3mos (10 u)

Tema 1.1. XUMNYECKAS OPTAHU3ALINA KIIETKHU (2 u)

DNeMEeHTHBI COCTaB KJIETKU. PacmnpocTpaHEeHHOCTh 3JEMEHTOB, WX BKJIaJ B 00pa3oBaHUE >KMBONH MaTepud M OOBEKTOB HEXKHMBOW IPUPOJIBI.
MakposneMeHTbl, MUKPOIJIEMEHThI; MX BKJIaJ B 0Opa30BaHHE HEOPraHMYECKHUX M OPraHUYECKUX MOJIEKYJ KHBOTO BemlecTBa. Heopranwueckue
MOJIEKYJIbl JKUBOTO BellecTBa. Bona; ee xuMuyeckue cBOWCTBA M Omonormyeckas posib. ColnM HEOPraHUYECKUX KHCIOT, UX BKIJIaJ B OOecleYeHHe
MIPOIIECCOB JKU3HEACATEIHLHOCTH U MOJACp>KaHue roMeocTas3a. Pojib KATHOHOB M aHHMOHOB B O0ECMEYCHUH IPOLIECCOB KU3HeAeITeIbHOCTH. OcMOC U
OCMOTHYECKOE MaBJICHHE, OCMOTHYECKOE IMOCTYIJICHHE MOJEKYNl B KIeTKy. OpraHudyeckue MOJIeKyJbl. buomormdeckue momuMmepbl — OENKH; UX
CTpyKTypHasi opranmu3zanus. OyHKIMU OEIKOBBIX MOJIEKYJ. YTIJIEBOJIbI, UX CTPOCHHE U Oumosiormueckast poiib. JKuUpsl — OCHOBHOW CTPYKTYPHBIN
KOMITOHEHT KJIETOYHBIX MeMOpaH U uctouHuk sHepruu. [JHK— monekynsr HacnmeacrBenHoctu. Pempymnukanus J[HK, mepenaua HacnencTBeHHOM
nH(popManuu U3 MOKOJIeHHs B nokojeHue. [lepenaua HacnencTBeHHON nH(popManuu u3 sapa B nurorsiasMmy; tpanckpumnuus. PHK, ee crpykrypa u
¢bynakun. MHpopmanronHsie, TpancnopTHeie, pudbocomanbabie PHK.

JdemoHcTpanus

OObeMHBIE MOJIETH CTPYKTYpPHOW OpraHu3aliii OHOJOTHYECKHX TOJIMMEPOB — OETKOB M HYKIEWHOBBIX KHCIOT, MX CpPaBHEHHE C MOJAEISIMU
HCKYCCTBEHHBIX TTOJIUMEPOB (Hampumep,

MOJIMBUHUIIXJIOPUJIOM ).

[IpeameTHBIE pE3yIbTATHI 00yUEHUS

VYuyamuecs 1071KHbI 3HATD:

— MaKpO3JIEMEHTHI, MUKPORJIEMEHTHI, X BKJIaJ B 00pa30BaHUE HEOPTaHUUECKUX U OPTAaHUYECKUX MOJIEKYJI )KHBOTO BEIIECTBA;

— XUMHUYECKHE CBOMCTBA M OMOIIOTHUYECKYIO POJIb BOJIBL;

— pOJIb KAaTHOHOB M aHMOHOB B 00ECTICYCHHUH TPOIECCOB KU3HEIECATCTLHOCTH;

— YPOBHU CTPYKTYPHOU OpraHu3aiuu OeIKOBBIX MOJEKYII;

— TPUHIIUIBI CTPYKTYPHON OpraHU3aluy U (PYHKITUU yTIIEBOJIOB;

— MPUHIUIBI CTPYKTYPHOU OpraHu3aiiuu U QYHKIIMH KUPOB;

— cTpykTypy HyKJIenHoBbIX kuciot (JIHK u PHK).

VYuyamuecs 101KHbI YMETh:



— OOBSCHSATH MPUHIINI JEHCTBHS (PEPMEHTOB;

— XapakTepu3oBaTh PYHKIMH OCITKOB;

— OTMEYaTh YHEPreTHUECKYIO POJIb YIJIEBOJOB U MJIACTUYECKYIO (DYHKIIMIO XKHPOB.

Tema 1.2. OBMEH BEHIECTB U ITPEOGPA3OBAHUME SHEPTMU B KJIETKE (3 u)

OOMeH BelecTB M Npeodpa3oBaHUe SHEPIHU B KieTKe. TpaHCIOPT BEILECTB uepe3 KJIETOUHYI MeMOpaHy. [IuHo- u ¢arounTtos. BHyrpukierouHoe
MUIIEBApPEHUE U HAKOIUICHHE YHEPTUH; PACIEIUICHUE TITIOK03bI. BHOCHHTEe3 OETKOB, )KUPOB U YIIIEBOJIOB B KIIETKE.

IIpenmeTHble pe3ynbTaThl O0yYSHUS

VYyamuecs 10JKHBI yMETh:

— ONMCHIBaTh OOMEH BELIECTB U NPEBPAILEHUE SHEPTHH B KIIETKE;

— MPUBOAMTH MOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OEIKOB.

Tema 1.3. CTPOEHUE N ®YHKIMHN KJIETOK (5 1)

[Tpokapuornueckue kieTku: ¢popMa u pasmepsl. Llurormazma OakrepuanbHOU KieTku. OpraHu3zanus MeTadoaM3Ma y MPOKapuoT. | eHeTHueckuid
annapatr Oakrepuil. CnopooOpazoBanue. Pa3mHoxenue. Mecto M poib HPOKapUOT B OHOLEHO3ax. ODykapuoTHuecKkas KieTka. lluroruazma
9YKapHOTHYECKOW KieTku. OpraHeiisl IUTOIIIA3Mbl, UX CTPyKTypa W ¢yHKuuu. LluTockener. BriroueHHss U MX pojb B METAa0OIHM3ME KIETOK.
Knerounoe sApo — LEHTp YHOPABICHUS JKU3HEAEATENbHOCTbIO KiIEeTKU. CTPYKTypbl KJIETOYHOro sijapa: sjaepHas o000JI0uKa, XpPOMaTHH
(rerepoxpomatuH), SAPHIIKO. OCOOEHHOCTH CTPOSHHS PacTUTENbHON KieTku. [lenenue kinetok. Kiletkn B MHOTOKIIETOYHOM opranusme. [lonstue o
nudQepeHIHPOBKe KIETOK MHOIOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKUN LUK HHTEepda3a,

penymukanust JJHK; MuTo3, (a3l MUTOTHUECKOTO NeNieHus ¥ mpeoOpa3oBaHmsi XpoMocoM. bromorndeckuii cMbICHI U 3HaYeHHE MUTO3a (Oecnoioe
pa3sMHOXEHHUE, POCT, BOCIIOJIHEHUE KJIETOYHBIX OTEPh B (PU3MOJIOTUYECKUX U MATOJIOTMYECKUX YCIoBHIX). KierouHas Teopust CTpO€HUS! OpraHu3MOB.
JdemMoHcTpauus

[TpuHIMNMATIBHBIE CXEMBI YCTPOMCTBA CBETOBOTO U AJIEKTPOHHOI'O MHUKPOCKOINOB. CXeMbl, HIUTIOCTPUPYIOLINE METO/Ibl IpenapaTUBHON OMOXUMHM U
UMMYyHOJI0THH. Mozenu kineTku. CXeMbl CTPOEHHUSI OPTraHOUI0B PACTUTEIBLHOM U KUBOTHOM KJI1eTOK. MUKpoIpenapaThl KJIETOK pacTeHHUH, )KUBOTHBIX U
OJTHOKJIETOYHBIX TpHOOB. PUTYpbl MUTOTHYECKOTO JIEJIEHHS B KJIETKaX KOpellKa JyKa I0J] MUKPOCKOIIOM U Ha cxeMe. MaTepHaibl, pacCKa3bIBaroOIUe O
ouorpadusax y4eHbIX, BHECHIMX BKJIaJ B pa3BUTHE KJIETOYHOU TEOPHUH.

JlabopaTopHbIie U IpaKTHYeCKHEe PadoThI

N3ydenue kneTok OakTepuil, paCTeHU 1 )KMBOTHBIX Ha TOTOBBIX MUKpOMpenaparax .

[IpenmeTHble pe3ynbTaThl O0yYSHHS

Yuamuecs T0KHBI 3HATD:

— ONPEJIEIEHUS TOHATHI «TIPOKAPHOTHI», «AYKapHOTBI», «XPOMOCOMBI», «KAPHOTHUID», «MHUTO3);

— CTpPOEHHE MIPOKAPUOTUYECKON KIIETKH;

— CTpO€HHE NPoKapuoT (OaKTEpUU U CHHE3ENIEHBIE BOJOPOCIH (IIHaHOOAKTEPUN));

— CTPOEHUE PYKAPUOTHYECKOMN KIIETKH;

— MHOroo0pasue 3yKapHuor;

— 0COOEHHOCTHU CTPOEHUS PAaCTUTENBbHON U KUBOTHOM KJIETOK;

— IJIaBHBIE YaCTH KJIETKHU;

— OpraHoOM/Ibl IUTOIIA3MBbl, BKIIOUECHHUS,

— CTaJIMd MUTOTUYECKOT'0 IIMKJIa U COOBITHUS, MPOUCXOASIINE B KJIETKE Ha KaXI0M U3 HUX;

— IOJIOKECHMSI KIIETOYHOM TEOPUH CTPOEHUS! OPTaHU3MOB;

— OHMOJIOrMYECKHI CMBICIT MUTO3A.



VYyaiuecs 10JKHBI YMETh:
— XapakTepru30BaTh META0OIHU3M Y IPOKAPHUOT;
— OMHCHIBATh TEHETUYECKUN armapaT OaKTepHii;
— OMHCHIBATH POIIECCHI CHOPOOOPA30BAHUS M PA3MHOKEHUS MTPOKAPUOT;
— OOBSICHATH MECTO U POJIb MPOKAPUOT B OUOIIEHO3AX;
— XapaKTCpru30BaTh q)YHKI_[I/II/I OpraHon0B HUTOIINIa3MbI, 3HAUYCHUC BKJIFOUCHHH B KU3HCACATCIIbHOCTH KICTKH,
— ONUCHIBATH CTPOEHUE U (PYHKIUU XPOMOCOM.
MertamnpeaMeTHbIe pe3ynbTaThl 00yUeHHS
VYyaiuecs 10JKHBI YMETh:
— COCTAaBJIATHh CXCMBI U Ta6HI/IL[LI IJId UHTCTPAallii ITOJTYUCHHBIX 3HaHHﬁ;
— 0000111aTh U AeNaTh BHIBOABI 10 H3YYEHHOMY MaTepHany;
— pa6OTaTb C JOITIOJIHUTCIIbHBIMHU NUCTOYHUKaAMU PIH(i)OpMaLII/II/I U UCIIOJIBb30BaTh UX AJIA ITOMCKA HCOGXO[[I/IMOI‘O Matcpualia;
— MPEACTaBIATh U3YUEHHBIN MaTepHal, UCIOIb3ysd BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA,
— OOBSICHATD PUCYHKU U CXEMBI, IPE/ICTABJICHHbIC B YUEOHUKE;
— CaMOCTOSITEIbHO COCTABIISATH CXEMBI MPOIIECCOB, MPOTEKAIOIINX B KIETKE, U «IIPUBA3BIBATHY OTIENIbHBIC X 3TAIbI K PA3IMYHBIM KJIETOYHBIM
CTPYKTypaMm;
— WUTIOCTPUPOBATH OTBET NMPOCTEHIIIMMH CXEMaMH U PUCYHKaAMU;
— pa6OTaTI) C MUKPOCKOIIOM U U3I'OTOBJIATH HpOCTCﬁHIH@ npemnaparsl A1 MUKPOCKOIMMYCCKOI'0 UCCIICAOBAHUS.
Pa3nen 2. PazMHoOkKeHHe M HHAUBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB (5 )
Tewma 2.1. PABMHOXXEHUNE OPTAHU3MOB (2 u)
CymurHocTh ¥ GOpPMBI Pa3MHOXKEHHUSI OpraHu3MoB. becnonoe pasMHOXKeHUE pacTeHUH U KUBOTHBIX. [10J10BOE pa3sMHOKEHHE KUBOTHBIX M PAaCTEHUM;
00pa3oBaHME MOJOBBIX KIETOK,
OCEMEHEHUE U OIUIOI0TBOpeHHe. buosornyeckoe 3HadeHHE IOJIOBOIO pa3MHOXKeHMs. ['ameroreHe3. Ilepuonbl 0Opa3oBaHUsS MOJOBBIX KIIETOK:
pPa3MHOKEHHUE, POCT, co3peBanue (Meio3) u GopMHUPOBAHKE MOJOBBIX KIIEeTOK. OCOOCHHOCTH criepMaToreHnesa u oBoreHesa. Orio10TBOPEHHE.
JdemoncTpauus
[InakaThl, WIUTIOCTPUPYIOLINE CHOCOOBI BEr€TATMBHOIO PAa3MHOXKEHMs IUIOJOBBIX JIE€PEBHEB U OBOIIHBIX KYJIbTyp. Mukponpenaparbl SHIEKIETOK.
dotorpadun, oTpakaroe pasHooOpa3re NOTOMCTBA Y OHOM Mapbl poAnuTeNeH.
[IpeameTHBIEC pe3yabTaThl 00yUYEHUS
VYyamuecs: 10JKHBI 3HATh:
— MHOroo0paszue ¢popM 6ecronoro pa3sMHOKEHUS U TPYIIIbI OPraHU3MOB, JUIsl KOTOPBIX OHU XapaKTepHBI,
— CYIIHOCTb IT0JIOBOT'O Pa3MHOKEHUS U €ro OMOJIOTHYeCKOe 3HaYCHHUE;
— TIpoIIecC TaMETOTeHe3a;
— Meil03 1 ero 6MoJI0rHYecKoe 3HaueHHeE;
— CYIIHOCTH OTUIOIOTBOPEHUSI.
VYyamumecs: 10JKHBI YMETh:
— XapaKTepru30BaTh OMOIOTHYECKOE 3HAUCHHE OECIIOIOTO Pa3MHOKCHHUS,
— 0OBSCHATH IpoIiecC Mei03a, MPUBOAIINN K 00pa30BAHUIO TAINIOUTHBIX TaMeT.
Tema 2.2. UHIAUBUAY AJIbBHOE PA3ZBUTUE OPITAHU3MOB (OHTOI'EHE3) (3 u)



OMOpHOHANBHBIA TIEpHOJ] pa3BUTHs. OCHOBHBIC 3aKOHOMEPHOCTH JAPOOJICHUS; 00pa30oBaHUE OAHOCIOWHOTO 3apoiblilia — OJacTyinbl. ["acTpynsius;
3aKOHOMEPHOCTH 00pa30BaHUs ABYCIONHOTO 3apoabla— ractpyibl. [lepBUuHbIi opraHoreHes u fanbHelas qudgepeHmpoBKa TKaHel, OpraHoB U
cucteM. [locTomMOprOHaNbHBIN Mepuoa pa3BuTHsI. POPMBI MOCTAIMOPHOHAILHOTO TIepUoJa pa3BuTusA. Hempsimoe pa3BuUTHE; TOJHBIA M HEMOJHBIN
MeTtamop(ho3. bronornyeckuii cmbici pa3BuTHA ¢ MeTamopdosom. [Ipsmoe pazsutue. PocT onpeneneHHblii U HEONPEIEICHHBIN.
JdemoHcTpauust
Tabnuupl, wuTIOCTpUpYyIOMHKE Mporece MeTamopdo3a y Oecrmo3BOHOYHBIX (KECTKOKPBUIBIX W YEUTyHYaTOKPBUIBIX HACEKOMBIX) M IMO3BOHOYHBIX
(amduowuii).
[IpenmeTHbIe pe3ynbTaThl O0yYCHHS
VYyarmuecs 1071KHbI 3HATH:
— OIPEJIEIIEHUE MTOHITHUS «OHTOTEHE3);
— NEPUOIU3ALMIO UHANBUYABHOIO PA3BUTHS;
— 3Tarbl SMOPUOHAIBHOTO Pa3BUTHS (ApOOIIEHUE, TACTPYIIALUS, OPraHOTeHE3);
— (opMBbI TOCTIMOPUOHAIILHOTO TIEPUO/Ia PA3BUTHUS: HEMPSIMOE Pa3BUTHE, PA3BUTHUE MOJTHBIM U HETIOJHBIM MpPEBpallleHuEeM;
— NpsIMOE Pa3BUTHUE;
— Ouorenernueckuii 3akon . ['exkens u K. Mroepa;
— pabotst A. H. CeBepiioBa 06 5MOpHOHAIBHOM U3MEHYUBOCTH.
VYyamuecs 1071KHbI yMETh:
— ONMCBIBATH MIPOLIECCHI, IPOTEKAIOLIME NPU APOOIEHUH, FaCTPYIISLUU U OPraHOTEHE3E;
— XapakTepu3oBaTh (HOPMbI MOCTIMOPHOHATILHOTO PAa3BUTHS;
— pa3nu4arh coOBITHSI, CONPOBOXKIAIOIINE PA3BUTHE OPTaHK3Ma IIPHU OJIHOM U HETIOJIHOM IPEBPAICHUH;
— OOBACHATH OMOJIOTHYECKUN CMBICIT Pa3BUTHUS C METaMOpP(o30M;
— XapaKTepU30BaTh ATAIbl OHTOTE€HE3a IPU MPSIMOM MOCTAIMOPHUOHAIBHOM Pa3BUTHH.
MertamnpeaMeTHble pe3ynbTaThl 00yUeHHs
VYyamuecs 10TKHbI YMETh:
— CpaBHUBATH U COMOCTABIISATH MEX]Ly COOOM ITalbl pa3BUTHSI )KUBOTHBIX U3YYEHHBIX TAKCOHOMHUYECKUX TPYIIIT;
— HCIIOJIb30BaTh UHAYKTUBHBIN U I€yKTUBHBIN OIXO/bI IPU U3YYEHUH KPYITHBIX TAKCOHOB;
— BBISBJIATH IPU3HAKHU CXOJCTBA U PA3JIMYUS B Pa3BUTUU KUBOTHBIX Pa3HbIX TPYIIIL;
— 0000111aTh U AeNaTh BBIBOABI 10 H3YYEHHOMY MaTepHaiy;
— paboTaTh ¢ JONMOJHUTEIbHBIMA HCTOYHUKAMU MH(MOPMALIMU U UCTIOIB30BaTh UX JUIS MOMCKAa HEOOXO0AUMOTO MaTepHaa;
— MPEACTaBIATh U3YUYEHHBIN MaTepua, UCIOIb3ysd BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHH.
Pa3nen 3. HaciiencTBeHHOCTh M M3BMEHYMBOCTH OPranu3MoB (20 1)
Tema 3.1. 3BAKOHOMEPHOCTU HACJIEJOBAHUM A ITPU3HAKOB (10 u)
Otkpeitue I'. MeHeneM 3aKkOHOMEpPHOCTEN Haclle0BaHMsI MPU3HAKOB. [ MOPHI0OTHYECKUI METO/1 U3YUEHUs HacleICTBEHHOCTH. MOHOTHOpuaHOEe U
MONMTUOPUAHOE CKpelmuBaHue. 3akoHbl Mennens. HezaBucumMoe W CreTUIeHHOE HaclieoBaHue. [ eHeTnyeckoe ompeaeneHue moja. ['eHoTwm kak
LIEIIOCTHAs cucTeMa. B3anMopelicTBe T€HOB B ONPEEIICHUN IIPU3HAKOB.
JdemMoHcTpauus
Kaptbl xpomocoM uenoBeka. PogociioBHbIE BBIIAIOLIMXCS MPEICTaBUTENCH KyJIbTypbl. XPOMOCOMHbBIE aHOMAJIMK Y€IOBEKa M UX (EHOTHIIHYECKHE
MPOSIBJICHUS.
JlabopaTopHble U NpaKTHYeCcKHe padoThl



Pemrenne reneTnyeckux 3aa4 U COCTAaBIEHUE POJOCIOBHBIX.

[IpenMeTHBIC pe3yabTaThl 00YICHUS

VYyamuecs 107KHBI 3HATH:

— ONpEJICICHUS TIOHSITHH «T€H», «IOMUHAHTHBINA TeHY», «PEIIECCUBHBIN T'€H», IPU3HAKY, «CBOHUCTBOY, «(hEHOTHIN, «KTCHOTHUII, HACICICTBEHHOCThY,
«U3MEHUYUBOCTHY, «MOAU(PUKALUNY, «KHOPMA PEAKIIUN», «MYTAII», «COPT», KIIOPOJIay, KILITAMM;

— CYIIHOCTh TUOPUIOIOTHIECKOTO METO/1a U3YUICHUS HACIICICTBEHHOCTH;

— 3aKOoHBI MeHaens;

— 3akoH Moprana.

VYyamuecs 1071KHbI yMETh:

— HMCIIOJIb30BaTh IPU PELIECHHUH 3a]1a4 TEHETUYECKYIO0 CUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPraHU3MOB U 3aIUCHIBATH UX TAMETHI;

— CTPOMUTH CXEMBI CKPEILIMBAHMS IIPU HE3aBUCUMOM U CLEIUIEHHOM HACJIEA0BaHUM, HACIEAOBAHUH CLEIJIEHHOM C IIOJIOM;

— CYLIHOCTbh T'€HETUUYECKOTO OINPEAEIICHHS M0J1a Y PACTEHUH U )KUBOTHBIX;

— XapakTepHU30BaATh TEHOTHUI KaK CUCTEMY B3aHUMOJICHCTBYIOIMX F'€HOB OPraHU3Ma;

— COCTaBJIATh MPOCTEHIINE POAOCIOBHBIE U pElIaTh T€HETUUECKUE 3aauH.

Tewma 3.2. BAKOHOMEPHOCTU U3MEHUYNBOCTMU (6 u)

OcHoBHble (POpMBI MU3MEHYHBOCTU. ['eHOTUIUYECKass HM3MEHUMBOCTh. MyTauuu. 3HAYeHHE MyTalui [JIs TMPAKTUKH CEJIbCKOrO XO3siiicTBa U
onorexHonornn. KoOMOWHATHBHAas W3MEHYMBOCTh. OBOJIIOIMOHHOC 3HAYCHUE KOMOWHATHBHOW W3MEHYMBOCTH. DeHOTHIHMYECKas, WU
MoaU(UKAIIMOHHAS, I3MEHYUBOCTh. POIb yCIOBHI BHEIITHEH cpeibl B pPa3BUTHH U MPOSBICHUU MPU3HAKOB U CBOMCTB.

JdemMoHcTpauus

[Tpumepsl MOAMPUKAITMOHHON H3MEHYUBOCTH.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

[TocTpoeHue BapraIliOHHOM KPUBOH (pa3Mephl TUCThEB PACTEHUI, aHTPONIOMETPHUECKHE JaHHbBIE YUAIIHXCS).

[IpeameTHBIC pe3yabTaThl 00yUYEHUS

VYyamuecs 1071KHbI 3HATh:

— BUJIbI U3MEHYUBOCTH U PA3THYUUS MKy HUMHU.

VYyamuecs 1071KHbI yMETh:

— pacno3HaBaTh MyTAIMOHHYIO K KOMOMHATUBHYIO U3MEHYHBOCTD.

Tema 3.3. CEJIEKI[ISI PACTEHMM, )KUBOTHBIX 1 MUKPOOPI'AHMU3MOB (4 u)

LleHTpBI MPOMCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYpHBIX pacTteHuid. CopT, mopoaa, mraMM. MeTO b CeNIeKITUU PACTeHUH U KUBOTHBIX. JloCTIKEHUS 1
OCHOBHbBIC HANpPABJICHHUS COBPEMEHHON CeNEeKIMH. 3HAUYE€HHUE CEJIEKIUU Uil Pa3BUTHUS CEJIbCKOXO3SIMICTBEHHOTO MPOU3BOJCTBA, MEIUIIMHCKOM,
MHUKPOOHOJIOTHYECKON M IPYTUX OTPACIICH MPOMBIIIIIEHHOCTH.

JdemoncTpauus

CpaBHUTENBHBIM aHAIM3 TOPOJ JAOMAIIHUX >KMUBOTHBIX, COPTOB KYJBTYPHBIX PACTEHHA W WX IUKUX MOpeakoB. Kojekmuu v mpenaparbl COPTOB
KYJIBTYPHBIX PACTCHH, OTITUYAIOIINXCS HAUOOIBIIIECH M0 JOBUTOCTHIO.

[IpeameTHBIE pe3yIbTaTHl O0yUEHUS

VYyamuecs 10JKHBI 3HaTh:

— METO/IbI CEJIEKIUU;

— CMBICJI ¥ 3HAYEHUE SIBJICHUS IeTepO3Kca U NOJHUIUIOUIUH.



VYyamuecs T0JKHBI yMETb:
— OOBSCHATH MEXaHU3MBbI IIepeIayn IPU3HAKOB U CBOMCTB U3 MTOKOJICHHUS B TIOKOJICHUE U BOSHUKHOBEHHE OTIMYUHN OT POJUTEIHCKUX (HOPM Y
ITOTOMKOB.
MertamnpeaMeTHbIe pe3ynbTaThl 00yUeHHS
VYyamuecs T0JKHBI yMETb:
— JIaBaTh XapaKTEPUCTUKY F'€HETUYECKUM METOAAM U3yUeHHsI OMOJIOTMUECKUX OOBEKTOB;
— paboTaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJAKTUYECKUMHU MaTepualaMu;
— COCTaBJIATH KOHCIIEKT naparpada yaeOHuKa 10 U/WiH MMOCie U3YICHUS MaTeprala Ha YPOKe;
— pa3pabaThIBaTh IUIAH-KOHCIEKT TEMBI, UCIIOJIb3Ys pa3Hble HCTOYHUKU HH(POPMALIUY;
— TOTOBHTH YCTHBIE COOOIEHUS U MICbMEHHBIE pedepaThl Ha OCHOBE 0000IIEeHHs MaTepraia y4eOHUKA 1 JJOTTOJTHUTEIBHON TUTEpaTyphl;
— I0JIb30BaThCs IOMCKOBBIMU cucTeMamu MHTepHeTa.
Pa3nen 4. IBosaouus xuBoro mupa Ha 3emie (19 u)
Tema 4.1. PA3BUTHUE BUOJIOTUU B JOJAPBUHOBCKH I[TEPUO (2 u)
Pazeumue duonoeuu 6 dooapsurosckuii nepuod. I ocnoocmeao 8 Hayke npedcmasieHull 00 «U3HAYAILHOU Yerecoo0pa3HOCMU» U HeUSMEHHOCHU HCUBOU
npupoosi. Pabomur K. Jlunnes no cucmemamuke pacmenutl u dcusomuuix. Jeonoyuonnas meopus K. b. Jlamapka.
JdemMoHcTpauus
Buozpaghuu yuenwvix, 6necuiux 6x1ao 6 pazeumue 260110YuonHbIX uoeu. Kuznuwv u oeamenvrocmo K. b. Jlamapka.
Tema 4.2. TEOPUA Y. JAPBUHA O [TPOUCXOXAEHMM BUJIOB ITYTEM ECTECTBEHHOI'O OTBOPA (5 u)
IIpennocelaku Bo3HUKHOBeHUs yueHMs Y. /lapBuHa: TOCTH)KEHUS B 00JaCTH €CTECTBEHHBIX HayK, SKCHEAMUMOHHBIN Marepuan Y. /lapBuHa. Yuenue
Y. JapBuna 00 uckycctBeHHOM oTOOope. Yuenue Y. /lapBuHa o ecrecTBeHHOM oTOOope. Bun— snemeHTapHas »BOJIONMOHHAS enuHUIA. BceoOmiast
WH/IMBUyaJIbHAs ©3MEHUYUBOCTh M U30BITOYHAs YUCIEHHOCTh TOTOMCTBA. boph0a 3a cyiiecTBOBaHNE U €CTECTBEHHBIN 0TOOD.
JdemoHcTpanus
buorpadus Y. lapsuna. Mapuipyt u koHKpeTHble Haxoaku Y. JlapBiuHa BO BpeMs IyTenlecTBUs Ha Kopabie «buriby.
[IpenmMeTHbIE pe3ynbTaThl 00y4YEeHUS
VYyaiuecs T0JKHBI 3HaTh:
— IPEJICTABICHUs €CTECTBOUCIIBITATENEHN T0AAPBUHOBCKON AIIOXU O CYITHOCTH KMBOW IPUPOJIBI;
— B3naael K. JIu"Hes Ha cuctemy KMBOTO MUDa;
— OCHOBHBIE 0JI0’KeHUs 3BoonOoHHON Teopur K. b. Jlamapka, € no3uTuBHbIE U OIINOOYHBIE YEPTHI;
— yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM 0TOOPE;
— yuenue Y. J[apBuHa 0 eCTECTBEHHOM 0TOOpeE.
VYyamuecs 10JKHBI yMETb:
— OlIeHUBATh 3HauUeHue 3BosonroHHoN Teopun XK. b. Jlamapka i pazsutus 61oaoruy;
— XapaKTepU30BaTh NPEANOCHUIKM BO3HUKHOBEHHS 3BOIIOLIMOHHON Teopun Y. JlapBrHa;
— JlaBaTh OIpE/IeNICHUE MOHATUSAM «BHUI» U «IIOMYJIALINS;
— XapaKkTepu30BaTh MPUYMHBI OOPHOBI 32 CYIIECTBOBAHUE;
— ONpeNeNITh 3Hau€HUEe BHYTPUBHUA0BOM, MEKBUI0BOI OOPHOBI 3a CyIIECTBOBAHUE U OOPHOBI C a0MOTHYECKUMU (PaKTOPaMU CPEIbL;
— JlaBaTh OLIEHKY €CTECTBEHHOMY OTOOpY KaK pe3ysbTaTy O0phObI 3a CyIIECTBOBAHHE.
Tema 4.3. COBPEMEHHGIE ITPEJICTABJIEHW Ob 9BOJIIOLINN.
MUKPOSBOJIIOLNA 1 MAKPOSBOJIKOLIMSA (5 1)



Bun kak reHeTHYeCKH M30JIMPOBAHHAS CHCTEMA; PENPOAYKTUBHAS M30JSLUSA U €€ MeXaHM3Mbl. [lomyianuoHHas CTpyKTypa BUAQA; SKOJOTHYECKHE U
TCHETHYECKUE XapaKTEpUCTHKH momymsauuil. [lomynsuus— sneMeHTapHas SBOJIONMOHHAs eauHuna. Iyt u ckopocTh BHI000pa3oBaHUS;
reorpaguueckoe M 3KOJOrmueckoe BuAooOpa3oBaHue. ['JaBHBIE HampaBlIEeHHs 3BOJIIOLIMOHHOTO mpouecca. Apomopdos, uanoananrtanus, oOrias
nerenepauus. OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOLUMU: JUBEPreHIMs, KOHBEpreHIus, napamienansM. IIpaBuwia 3BoNOLUM TpyNI OPraHU3MOB.
Pe3ynbpTathl 3BONIIOLIMN: MHOT0O0Opa3yue BUAOB, OpraHMyecKast Lenecoo0pa3HoCTh, IIOCTENEHHOE YCI0)KHEHUE OpraHU3allly.

JdemMoHcTpauus

CxeMbl, WITIOCTPUPYIOIIKE Tpoliecc reorpaduyeckoro BuaooodpasoBanus. JKuBble pacTeHUs U )KUBOTHbIE, TepOapuy U KOJUIEKIIMHU, MOKa3bIBAIOIINE
WH/IMBUYAIBHYI0 HM3MEHUMBOCTH W PAa3HOOOpa3We COPTOB KYJIBTYPHBIX PACTEHMH W TOPOJ JOMAIIHUX JKHUBOTHBIX, a TaKXe pe3yJbTaThl
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs U pe3yabTaTbl BU00Opa3oBaHus. [IpuMepbl rOMOJIOTMYHBIX M aHAJIOTWYHBIX OPIaHOB, MX
CTPOEHUS U MIPOUCXOXKJICHHS B OHTOTreHe3e. CXeMbl COOTHOIICHHUS ITyTeH MPOrPEeCCUBHOI OMOIOTHYECKOM 3BOIIOUUHN. MaTepHalibl, XapakTepU3yoI e
IIPEICTaBUTENCH KUBOTHBIX U PACTEHUM, BHECEHHBIX B KpacHyr0 KHUTY M HaXOJALIMXCS 110 OXPAHOHM rOCyapCTBa.

JlabopaTopHble U NIpaKkTHYeCcKHe PadoThl

W3yuenne npucrnocobIeHHOCTH OPraHU3MOB K cpejie OOUTaHus ™.

N3ydyeHne n3MEeHUYMBOCTH, KpPUTEPUEB BUJIA, PE3YJIbTATOB UCKYCCTBEHHOTO 0TOOpA HAa COPTax KYJbTYpHBIX PACTEHUN™*.

IIpenmeTHble pe3ynbTaThl O0yYEHUS

VYyamuecs 10JKHBI 3HATH:

— 3Ha4yeHue 3a00Thl O IOTOMCTBE JUIsl BBDKUBAHUS;

— ONPEJIEICHUS TOHATUH «BUI» U «IOMYJIISALUI»;

— CYIIHOCTb N'€HETUYECKHUX IIPOLECCOB B MOMYJIALUAX;

— (opmbl BU1000pa30BaHus.

- OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH: IUBEPIrEeHLHUIO, KOHBEPTCHLIUIO U MapaIICIIA3M;

- pe3ybTaThl dBOJIOLMH.

VYyamuecs 10JKHBI yMETb:

— OOBSICHATH IPUUMHBI pa3fiesieHus] BUJOB, 3aHUMAIOLIUX OOIIMPHBIN apean 0OUTaHus, Ha TONYJISUY;

— XapaKTepu30BaTh MPOLECC IKOJIOTHUECKOTO U reorpaduyeckoro BU1000pa3oBaHus;

— OLIEHUBATh CKOPOCTb BUJI000PA30BAHUS B PA3IMUHBIX CUCTEMATUYECKUX KAaTETOPUsAX )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

— XapaKTepu30BaTh MyTU JOCTHKEHHS OMOIOTUYECKOro nmporpecca: apoMopdo3, HIH0aAANTALMIO U OOIIYI0 JereHeparIuio;

— MPUBOAUTH IPUMEPHI FTOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB.

Tema 4.4. IIPUCIIOCOBJIEHHOCTDH OPT’TAHM3MOB K YCIIOBUAM

BHEIIHEN CPEJIbI KAK PE3YJIbTAT DBOJIIOIUH (2 u)

buonoruueckuit mporpecc u 6monornyeckuii perpecc. Ilpucnocodurensueie ocodeHHOCTH cTpoeHus. [lokpoBUTENbCTBEHHAsSI OKpacka MOKPOBOB Tea:
CKpBIBAIOIAsl OKpacka (OAHOTOHHAs, IBYTOHOBAS, pacuieHsIoNIast U Jp.); MpeaocTeperatomnias okpacka. Mumukpus. [lpucrnocoburensHoe noseneHue
KHMBOTHBIX. 3200Ta 0 moToMcTBe. Pu3noIOrHUecKue agantanui. OTHOCUTEIBHOCTb TPUCIIOCOOIEHHOCTH.

JdemMoHcTpauus

WnmocTpanuu, 1eMOHCTPUPYIOIINE CTPOSHUE Tella KUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB, 00ECIEUNBAIOIINE BbDKMBAHUE B THUIMMYHBIX JJISI HUX
YCIIOBUSIX CylleCcTBOBaHUsA. [IpuMepsl pa3mnyHbIX BUJIOB TOKPOBUTEINBCTBEHHON OKPACKH Y dKUBOTHBIX.

JlabopaTopHble U IpaKTHYeCKHue PadoThl

OO6cykaeHne Ha MOJICJIAX POJIU IPUCIIOCOOUTENBHOTO MOBEIEHUS JKUBOTHBIX.

[IpenmeTHbIe pe3ynbTaThl 00yYSHHS



VYyamuecs TOJKHBI 3HAaTh:

— TJIaBHBIE HAIIPABJICHUS SBOJIIOLUHU: OMOJIOTHYECKUH MPOrpecc U OMOIOTUYECKUN perpecc;

— TUIIBI TOKPOBUTEJILCTBEHHON OKpackH (CKpbIBarOILasl, IPe0CTEPErarollas) U UX 3Ha4eHue JUIsl BBIKUBAHUS;

— OOBSCHATD OTHOCUTEINIBHBIN XapaKTep MPUCIIOCOOICHHIH;

— 0COOEHHOCTH MPHUCIIOCOOUTENBHOTO TOBEIECHUS.

VYyamuecs 10JKHBI yMETh:

— IPUBOAUTH IPUMEPHI IPUCIIOCOOUTENLHOTO CTPOEHUS Tejla, OKPOBUTEIbCTBEHHONW OKPACKU IIOKPOBOB U MOBEICHMSI dKHUBBIX OPIraHU3MOB.

Tema 4.5. BOBHUKHOBEHUE XW3HU HA 3EMIJIE (2 4)

Opranuyeckuii MUp Kak pe3y/bTaT 3BOJIIOLMH. BO3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMiie. XUMHUECKUH, IPe10MOI0rHYecKUil (TeopUs akae MUKa
A. W. Onapuna), OMOOTMYECKUIN M COLMAJIBHBIM 3Talbl Pa3BUTUS KUBOM MaTepuu. PUIOrEHETUYECKUE CBSI3U B KUBOM IPUPOJIE; €CTECTBEHHAs
KJ1accu(UKaLUs )KUBBIX OPraHU3MOB.

JdemMoHcTpauus

CxeMbl BOBHUKHOBEHUS OJTHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUI U JKUBOTHBIX.

VYyamuecs 10JKHBI 3HATH:

— teopuro akaneMuka A. M. OnapuHa 0 IpOMCX0XKIECHNN KU3HU Ha 3eMIIE.

VYyamuecs 107KHBI yMETD:

— XapaKTepu30BaTh XMMUYECKUH, IPeAOHOIOrHUECKUH, OMOIOrNYEeCKUI U COLIMAIbHBIIN Talbl pa3BUTHS )KUBOW MaTEpHH.

Tema 4.6. PASBUTUE )XU3HU HA 3EMIJIE (3 u)

Pa3Butre xu3HM Ha 3emie B apXeHCKyH0 M IIPOTEpO30MCKyro 3pbl. llepsble cienbl xku3Hu Ha 3emie. llosBiieHMe BceX COBPEMEHHBIX THUIIOB
0ecro3BOHOUHBIX >KMBOTHBIX. [lepBbie XxopmoBeie. PazBurne BOMHBIX pacTeHuid. Pa3BuTHe ku3HU Ha 3emiie B majeo30iickyio spy. llosBienue u
HBOJIIOIUS CYXONYTHBIX pacTeHUH. [lamopoTHUKH, CeMEHHblEe MANOPOTHUKH, TOJOCEMEHHBbIE pacTeHHs. BO3HUKHOBEHHE O3BOHOYHBIX: DPBIOBI,
36eMHOBOJIHbIE, MpecMbIKatomuecs. Pa3sButue »xu3HM Ha 3emyile B MeE3030MCKyl0 W KaliHO30Mckyro Hpbl. [losiBieHHMe W pacmpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHU. Bo3HMKHOBeHMEe Nyl U MiekonuTaromux. llossiaenue u passutue npumaros. lIpoucxoxzaeHue yemoseka. Mecto
yenoBeka B kuBOW mpupoae. Cucrematnueckoe mnosnoxeHue Buaa Homosapiens B cucteme >KMBOTHOTO Mupa. lIpu3Haku M CBONCTBa 4ellOBEKa,
MIO3BOJISIFOIIAE OTHECTU €r0 K Pa3iIU4HbIM CHUCTEMAaTHYECKUM TpyIIaM LApcTBa JKUBOTHBIX. CTaJuM SBOJIIOLMM YEJIOBEKA: IPEBHEWIINI 4YEIIOBEK,
JPEBHUI YeNOBEK, MepBble COBpeMeHHbIe Joau. CBoiicTBa yenoBeka Kak Omosormyeckoro Buja. IlonmynsuuonHast ctpykrypa Buga Homosapiens;
YeJIOBEYECKHE PAChI; pacoo0pa30BaHMe; €MHCTBO IPOUCXOKICHUS pac. AHTUHAYYHAs CYIIHOCTh Pacu3Ma.

JdemMoHcTpauus

Penponykiuu kaptun 3. Bypuana, orpaxkaroummx ¢ayHy u (IOpy pas3iMyHbBIX d3p M MepuoaoB. CXembl pa3BUTHS LAPCTB JKUBOM HPUPOIBI.
OkameHenocTy, OTIeYaTKy paCTeHUH B IPEBHUXIIOpOAaX. MOJEIIN CKEJIETOB YEJIOBEKA U ITO3BOHOYHBIX )KUBOTHBIX.

[IpenmeTHbIe pe3ynbTaThl 00yYSHUS

Yyamuecs T0KHBI 3HATE:

— JTanbl pa3BUTHUS KUBOTHBIX U PACTEHUH B pa3IMYHbIE IEPUOJIbI CYIIECTBOBAHUS 3EMIIH.

— JBWXKYIIME CUJIBI AaHTPOIIOTEHEA;

— CUCTEMATUYECKOE MOJI0KEHUE YEII0OBEKA B CUCTEME JKUBOI'O MUPA;

— CBOICTBA YeJI0BEeKa Kak OMOJIOTUYECKOTO BU/IA;

— JTarbl CTAHOBJICHHUS YeJIOBEKa KaK OMOJIOrMYECKOro BUA;

— packl YeloBeKa U UX XapaKTepHble OCOOCHHOCTH.

VYyamuecs 107KHBI YMETh:



— ONKUCHIBATh PA3BUTHUE KU3HU Ha 3eMJIE€ B ApXEHUCKYIO U MPOTEPO30MUCKYIO 3PHI;
— OINMKCHIBATH PA3BUTHUE )KU3HU Ha 3eMIIE€ B MAJIEO30MUCKYIO 3pY;
— ONKUCHIBATh PA3BUTHUE KU3HU HA 3EMJIE B ME3030MCKYIO 3pY;
— OINKCBHIBATH PA3BUTHUE )KU3HU Ha 3eMIie B KAHHO30MCKYIO 3pYy.
— XapaKTepu30BaTh POJIb MPSIMOXOXKIECHUS, PA3BUTHSI TOJIOBHOI'O MO3Ta U TPY/Aa B CTAHOBJICHUHU YEJIOBEKA;
— OIIPOBEPraTh TEOPHUIO pacu3Ma.
MeTtanpeaMeTHbIe pe3ynbTaThl 00yUeHHs
VYyamuecs 10JKHBI yMETh:
— paboTaTh ¢ yueOHUKOM, paboyeil TeTpaibio U JUJIaKTHYECKUMU MaTepuaiaMu;
— COCTaBJIATH KOHCIIEKT naparpada yaeOHuKa 10 U/WIH MOCIIe U3yUeHUsl MaTepraia Ha ypOKe;
— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMbI, UCIIOJIb3YS Pa3Hble HCTOYHUKU UHPOpMAIUY;
— TOTOBHUTH YCTHBIE COOOIEHUS M MUCHbMEHHBIE pedepaThl, UCTIONb3Ys HHPOPMAITUIO YIeOHNKA U JOMOTHUTEIBHBIX HCTOYHUKOB;
— MOJIb30BAThCSI TIOMCKOBBIMU cUCTeMaMu MIHTepHeTa;
— BBIIIOJIHATH J1a00paTOpHbIE PabOTHI O]l PYKOBOACTBOM YUHUTEIS;
— CpaBHUBATh NPECTaBUTENEH pa3HBIX IPYII PACTEHUI U )KUBOTHBIX, JeNaTh BIBOJII HA OCHOBE CPaBHEHUS;
— OLIEHUBATh CBOMCTBA OPO/I JJOMALITHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUN IO CPABHEHUIO C TUKUMHU IIPEIKAMU;
— HaxO0JIUTh UHPOPMAIIUIO O PA3BUTUU PACTEHUH U )KUBOTHBIX B HAYUYHO-TIOMYISPHON JUTEpaType, OMOIOTHYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
aHAJIM3UPOBATh U OLICHUBAThH €€, IEPEBOAUTDH U3 OAHON (POPMBI B JIPYTYIO;
— CpaBHUBATh U COMOCTABIATH MEX]y COOON COBPEMEHHBIX M HCKOMAEMBIX )KHUBOTHBIX U3YUYEHHBIX TAKCOHOMUYECKUX TPYIIII,
— HCIIOJIb30BaTh UHAYKTUBHBIN U 1€ JyKTUBHBIN OIXO0/bl IPU U3YUEHUH KPYIHBIX TAKCOHOB;
— BBISIBJIATh IIPU3HAKU CXOJICTBA U PA3JIUUUs B CTPOEHUH, 00pa3e KU3HHU U OBEJCHNUHN )KUBOTHBIX U YEIIOBEKa,
— 0000111aTh U AeNaTh BBIBOABI 10 H3YYEHHOMY MaTepHaiy;
— MPEACTaBIATh U3YUYEHHBIN MaTepHUall, UCIIOJb3Ysl BOBMOXXHOCTH KOMIIBIOTEPHBIX TEXHOIOTHH.
Pa3nea 5. BzaumooTHomeHusi opranusma u cpeabl. OCHOBBI 3Kko0s10rMH (5 4)
Tema 5.1. BUOCOEPA, EE CTPYKTYPA U ®YHKIIUU (3 )
buocgepa — xuBas o0osiouka rnanersl. CTpykTypa 6nochepsl. KomnoneHTs! 6mochepsl: )kxuBoe BEIECTBO, BUIOBOW COCTaB, pa3HOOOpa3ue 1 BKIAJ
B 6uomaccy. buokocHoe u KocHoe
BemectBo Onochepst (B. M. Bepnaackuii). Kpyroopor BemiecTB B mpupojie. EcTecTBeHHBIE CO00IECTBA KMBBIX OPraHU3MOB. BHOreoIeHO3HI.
KoMmnoHeHTbI OHOTre0IIeHO30B: POIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. buoleHo3bl: BHAOBOE pa3HOoOpa3ue, IUIOTHOCTh MOMYJsuil, Ounomacca. AOuotnyeckue ¢aktopbl cpeibl. Pounb
TeMIIepaTypbl, OCBELIEHHOCTH, BIAXKHOCTH M JPYruX (PaKTOPOB B KU3HEAEATEIBHOCTH COOOIIECTB. VIHTEHCHBHOCTh AECUCTBUS (akTOpa Cpelsbl;
orpaHuyuBarmuid Gakrop. B3aumoneiictBue (HakTOpoB Cpeibl, Mpeaeiabl BRIHOCIUBOCTH. buotnyeckue ¢aktopsl cpensl. llemum u ceTw muTaHuUs.
DKoJIoTHYecKHe MUpaMUIbl: yuces, Ouomacchl, sHeprur. CMmeHa OuoneHo3oB. ITpuunHbI cMeHBI OMOIIEHO30B; (POPMHUPOBAHUE HOBBIX COOOIIECTB.
@®opMbl  B3aUMOOTHOILIEHUN MeXJTy opraHu3mMamu. [lo3UTHBHBIE OTHOIIEHHS — CHUMOMO3: MYTyajdu3M, Koomepanusi, KOMMEHCAIN3M.
AHTHOMOTHYECKHE OTHOLLICHHS: XUITHIYECTBO, MAPa3UTU3M, KOHKYpeHIus. HelTpanbHble OTHOIEHUSI— HEUTpaIu3M.
JdemMoHcTpauus
CxeMbl, WILTIOCTPUPYIOIIKE CTPYKTYPY OHOc(hEphl U XapaKkTepU3yIOIUe ee OT/ebHbIe COCTaBHbIe YacTh. TabauIbl BUAOBOTO COCTaBa U pasHOOOpa3us
YKUBBIX OPTaHU3MOB OHOC(EPHI.



Cxembl KpyroBopoTa BellecTB B mpupone. KapTel, oTpaxaromniye reoJlornyeckyro MCTOPUI0 MaTEPUKOB, PaCpOCTPAHEHHOCTh OCHOBHBIX OMOMOB
cyum. luadunbpmel U kuHOPMIEMEI «brocdepay. [IpumMepsl ciMOn03a MeX Iy MPEACTABUTEISIMU PA3IMYHBIX [IAPCTB )KUBOU TIPUPOIBI.
JlaGopaTopHble H MpaKkTUYecKue padoThl

CocraBiieHre cXeM Tepelayn BemECTB ¥ SHEPruu (Ierel muTaHus )™,

N3ydenue u onucannue 3K0CUCTEMbI CBOEH MECTHOCTH, BBISIBJICHHE TUIIOB B3aMO/ICUCTBUS Pa3HBIX BUAOB B JAHHOU IKOCHCTEME™.

[IpenMeTHbIC pe3yIbTaThl 00YICHUS

VYyaiuecs 10JKHbI 3HATh:

— ONpeJIeICHHEe MOHATHS «Orochepar, «IKOJIOTHSY, KOKPYKAIOIIAs CPEIay, «Cpella OOUTAHUSY, «IIPOIYIICHTHI», «KKOHCYMEHTBI», «PEAYyIICHTHI»;
— CTPYKTYpPY ¥ KOMIIOHEHTHI Ouochepsr;

— KOMITOHEHTBI )KHBOTO BEUIECTBA U €r0 (QYHKIUH;

— KJIaccu(UIUPOBATh HKOJIOTHYECKUEe (PAKTOPHI.

VYyamuecs 10JKHbI yMETB:

— XapakTepu3oBaTh OoMaccy 3emiin, OMOIOrHYECKYIO TPOAYKTUBHOCTE;

— ONUCBIBATH OMOJIOTUYECKHE KPYTOBOPOTHI BEIIECTB B MIPUPO/IC;

— OOBSICHATDH JEHCTBIE a0MOTUYECKUX, OMOTUYECKUX U aHTPOMOTEHHBIX (PAKTOPOB;

— XapaKTepU30BaTh U Pa3INyaTh SKOJIOTUIECKHE CHCTEMBI — OMOTEOIeHO03, OMOIICHO3 U arpOIIeHO3;

— pacKpbIBaTh CYIIHOCTh U 3HAYCHHUE B MPUPOIEC CAMOPETYJISAINY;

— ONUCKIBATH MPOIIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHHSI IIPUPOIHBIX COOOIICCTB;

— XapakTepu3oBaTh (POPMbI B3AUMOOTHOILIEHUI MEXKy OpraHu3MaMu: CUMOMOTHYECKHE, aHTUOUOTHUECKHE U HEHTpaIbHBIC.

Tema 5.2. BUOCDEPA N YEJIOBEK (2 4)

[Ipupoanbie pecypchl M WX HCHOIb30BaHWE. AHTPOIOTEHHBbIE (DaKTOPhl BO3JEHUCTBUS Ha OHMOILIEHO3BI (POJIb YeJIOBEeKa B MPHUPOJE); MOCIEICTBUS
X03UCTBEHHON JESITEIILHOCTH uenoBeka. [IpobiieMbl parimoHaibHOTO TPUPOIOTIOIL30BAHMS, OXPAHBI PUPOJIBL: 3aIIUTA OT 3arpSA3HEHUN, COXPAaHEHHE
ATAJIOHOB U MAaMSATHUKOB MPUPOJIbI, 0OecriedeHrne MPUPOIHBIMHI PECYpCaMH HACETICHHS TIAaHETHI.

JdemMoHcTpauus

KapTsl 3amoBegHBIX TEPPUTOPUI HAIlIEH CTPAHBI.

JlabopaTopHble M IpaKTHYeCKHE PAGOTHI

AHanu3 U OlleHKa MOCIEACTBHM JESTEIHLHOCTH YeIOBeKa B SKOCUCTEMax *.

[TpenMeTHBIC pe3yIbTaThl O0YICHHUS

VYyamuecs: 10JKHBI 3HATh:

— aHTPOIIOTCHHBIC (PAKTOPBI CPEIBI;

— XapakTep BO3JCHCTBUs ueloBeka Ha buochepy;

— CITOCOOBI ¥ METOJTBI OXPAHBI TPHPOJIHI;

— OMOJIOTUYECKUH U COITMANIbHBII CMBICII COXPAHEHUS BUIOBOTO pa3HOO0pa3usi OMOIEHO30B;

— OCHOBBI PAIIMOHAILHOTO TTPUPOIOTIOIB30BAHHS;

— HeucyepriaeMbIe U T0YepIIaeMble PECYPCHI;

— 3aI0BEIHUKH, 3aKa3HUKH, Mapku Poccuw;

— HECKOJIbKO paCTEHHH U KUBOTHBIX, 3aHECEHHBIX B KpacHy1o KHHUTY.

VYyaiuecs 10JKHBI YMETh:



— MPHUMEHSTH Ha TIPAKTUKE CBEJCHHS 00 DKOJIOTHUECKUX 3aKOHOMEPHOCTSX B MPOMBIIIUIEHHOCTH U CEITLCKOM XO3SICTBE ISl TPaBHIILHON
OpraHM3aIlfy JIECOBOJICTBA, PHIOOBOJICTBA, a TAKXKE JJISl PEIICHHS BCETO KOMILIEKCA 33/1a4 OXPaHbl OKPYXKAIOIICH CPellbl H PalliOHATHHOTO
MIPUPOJIOTIOITB30BAHUS.

MertamnpeaMeTHbIe Pe3ynbTaThl 00yUeHHS

Ydanuecs T0JKHBI YMETh:

— paboTaTh ¢ y4eOHUKOM, pabodeil TeTpaIbio U JUIAKTHUYECKUMU MaTepraIaMu,

— COCTaBJIATh KOHCIIEKT Taparpada yueOHHUKa JI0 U/HITU ITOoCIie H3yYeHUsI MaTepralia Ha ypOKe;

— pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, HCIIOJIb3Ysl pa3Hble HCTOUHUKU HH(POPMALINY;

— TOTOBHTH YCTHBIE COOOIIIEHUS U MUChbMEHHBIC pedepaThl Ha OCHOBE HH(POPMAIIUHU U3 YUCOHHUKA U JIOTIOJHUTEILHBIX HCTOYHHKOB;

— IMOJIB30BATHCA NIOUCKOBBIMU CUCTEMAMHU I/IHTepHeTa;

— U30MpaTEIbHO OTHOCUTHCS K OMOJIOTHYECKOM HH(POPMAIINH, COIEPIKAIICHCS B CPEICTBAX MAaCCOBOW MH(OPMAIIHH.

JInuHOCTHBIE pe3yabTaThl 00ydYeHUs

— (hopMupOBaHKE YYBCTBA POCCHUICKON TPAKIAHCKON HICHTUYHOCTH: TATPUOTU3MA, JTFOOBH U yBaxkeHUs1 K OTEUECTBY, YyBCTBA TOPAOCTH 32 CBOKO
poxuHy;

— OCO3HAHUS YYallMMHUCS OTBETCTBEHHOCTH M J0NTa repes PoquHow;

— OTBETCTBEHHOE OTHOIICHUE K 00Y4YEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CaM000Opa30BaHUIO;

— (hopMupoOBaHKE MOTUBAIMH K OOYUYCHHIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOpY Oyayiiei mpodeccuu;

— ydaIuecs TOJKHBI CTPOUTH JAITBHEHIITYI0 HHANBHIyaIbHYIO TPACKTOPHIO 00pa3oBaHus Ha 0a3e OpHEHTAMU B MUpE Mpodeccuit u
poeCCUOHATIBHBIX MTPEINOYTCHUIH;

— (opmupoBaHUE EITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOW MTPAKTUKU;
— cOOM0/IeHUE YJalIuMUCS U Tporarasja npaBui MOBEACHUS B IPUPOE, TPUPOJIOOXPAHUTEIHHON AEITETbHOCTH;

— YMEHHE Pealn30BbIBATh TCOPETUUCCKHE MTO3HAHUS HA MPAKTHKE;

— OCO3HaHHe 3HauUeHUN 00pa30BaHUs ISl TOBCEAHEBHOM KU3HU M COZHAHHOTO BBIOOpA Mpodeccuu;

— CIOCOOHOCTH yYalIuXcs MPOBOAUTH paOOTy HaJ OIIMOKAMHU JIJIsi BHECEHUSI KOPPEKTHB B yCBaUBaeMbI€ 3HAHMS;

— MPUBUTH JIIOOOBB K MPUPO/IE, TYYBCTBO YBAXKEHUS K YUEHBIM, U3YUAOIIUM )KMBOTHBIM MUP, PA3BUTh ICTETUUECKOE BOCIIPHUATHE OOIIEHUS C )KUBBIMU
OpraHu3MaMu;

— MpU3HAHUE yYalllUMUCS TIpaBa KakI0ro YeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHUE;

— I'OTOBHOCTD Y4HallIUXCA K CaMOCTOATCIbHBIM IMOCTYIIKAaM U aKTUBHBIM )leﬁCTBHHM Ha IPpUPOAOOXPAaHUTCIIEHOM ITOITPHUIIE;

— YMEHHUE apryMEHTHUPOBAHHO U 0O0OCHOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOC OTHOIICHHUE K CBOUM IOCTYIIKaM, OCO3HAHNEC OTBETCTBCHHOCTH 3a UX PE3YJIbTAThI,

— OCO3HAHHOE, YBAKUTEIBHOE U TOOPOKENaTeTbHOE OTHOIIICHHE K IPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHUIO, KYIBTYPE;

— OCO3HAHHUEC€ BAXKHOCTU q)OpMHpOBaHI/ISI JKOJIOTHUECKOU KYJBTYPEI Ha OCHOBEC IMPU3HAHUA HCHHOCTH )KU3HHU BO BCEX eé IMPOSABJIICHUAX U
HE0OXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K OKPYKAOIIEH cpefe;

— YMCHHUCEC CIIyHIaTh U CJIBIIATE APYro€ MHCHHUEC, BECTH JUCKYCCHUIO, YMCHHE OIICPUPOBATH (1)aKTaMI/I KakK IJIs1 10Ka3aTcjibCTBa, TaK U JIJIA
OTIPOBEPKEHUS CYIIECTBYIONIETO MHEHHSI.

3akiouenue (1 4)



7. TemaTnueckoe IVIAaHUPOBaHUE

YyeOHO-TEMAaTHYECCKHH JIAaH 5 Kiaace

Ha3Banune TemMbl

KoanyecTBo 4acoB

Ko0,1-B0 KOHTPOJILHBIX, IPAKTHYECKHUX,
J1aDOpPaTOPHBIX paboT

Paznen 1. 7KuBoii opranusm: cTpoeHue M u3y4eHue 8 7 a/p, crapToBasi padora
Pasnen 2. MHoroo0pasue ;kuBbIxX Oprann3mMos (14/28 4) 14 1 x/p
Paznen 3. Cpena oouTanus ;KuBbIX opranu3mMos (6/8 u) 6 3a/p
Pa3znen 4. UestoBek Ha 3emuie 6 2 a/p

Pe3epBHOE Bpemst

Hrorosas k/p

Bcero:

34

12 a/p, 3 x/p

YyeOHo-TEMAaTHYECKHI IJIAH 6 KJi1ace

Ha3zBanune TeMbI

KoanuyecTBo 4acoB

Ko.1-B0 KOHTPOJIBbHBIX, IPAKTHYECKUX,
J1aDOpPaTOPHBIX padboT

Pasnen 1. Ctpoenue u cBOICTBA JKUBBIX OPraHU3MOB 25

Tewma 1.1. OcHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB 3

Tema 1.2. XuMHueckuil cOCTaB KJIETKH 2 1a/p
Tema 1.3. CtpoeHune pacTUTEIBHON U )KMBOTHOW KJIETOK 2 1 a/p, 1craproBas pador
Tewma 1.4. Jlenenne KJIeTKH 1

Tema 1.5. Tkanu pacTeHMI U KUBOTHBIX 3 1a/p
Tewma 1.6. Opranbsl u cHCTEMbI OPraHOB 13 2a/p
Tema 1.7. PacTeHust ¥ ®KUBOTHBIE KaK LIEJIOCTHBIE OPTaHU3MBbI 1

Pa3nea 2. 7Ku3HenesiTe 1bHOCTH OPraHN3MOB 23 1 x/p
Tewma 2.1. Ilutanue u nuieBapeHue 3

Tema 2.2. JIpixanue 2

Tema 2.3. [lepenBr>keHNE BEIECTB B OpraHU3MeE 3 1n/p




Tewma 2.4. Beifienenre.00MeH BEIIECTB U YHEPTUH

Tema 2.5. OnopHbI€ CUCTEMBI

1a/p

Tewma 2.6. JIBmxenue

2a/p

Tema 2.7. Perynsinus npoueccoB KU3HEACATEIbHOCTH

Tema 2.8. Pazmuoxenue

1 n/p

Tema 2.9. PocT u pazButue

1a/p

Tema 2.10. Opranusm Kak euHOE 1EJI0e

Pa3nea 3. Opranusm u cpena

Tema 3.1. Cpena oburtanus. DakTophl CpeIbl

Tema 3.2. IIpupoanHsie coobiecTBa

RPN WP WWININININ

Pe3epBHoOe Bpemst

1 uToroBas K/p

Bcero:

o1

9 a/p, 2 n/p, 3 k/p

Y4yeOHO-TeMaTHYECKHI IJIaH 7 KJace

Ha3Banune TeMbI

KoJsmnuyecTBo 4acoB

Ko.1-B0 KOHTPOJILHBIX, IPAKTHYECKHUX,
JIa00pPaTOPHBIX padoT

Beenenne (3 1) 3

Paznen 1. LapctBo Ilpokapuots (3 u) 3

Tema 1.1. MHOrooGpasue, 0coOEHHOCTH CTPOSHHS U IPOUCXOXKICHHE 3 1 a/p
MPOKAPHOTHUYECKUX OPTaHU3MOB

Pasnen 2. IapctBo I'puOsi (4 u) 4

Tema 2.1. O61as XxapakTepucTuKa rpuOoB 3 2 a/p, 1 craproBasi pabora
Tema 2.2. JInmaiHuku 1

Pasnen 3. IlapcTBo Pactenus 16

Tewma 3.1. Ob61as xapakTepycTHKa pacTeHHUM 1

Tema 3.2. Husmmue pacteHus 2 In/p

Tema 3.3. Beiciine criopoBbl€ pacTEHMsI 4 2a/p

Tema 3.4. Boiciine cemeHnHble pactenus. Otaen ['onmoceMeHHbIe pacTeHus 2 1 a/p

Tema 3.5. Beicuine cemennsle pactenusi. Otnen [lokpeitocemennsle (L{BeTkoBbIE) 6 1a/p, 1 1n/p, 1 x/p
pacTeHus

Pasnen 4. IlapcTBo )KuBOTHEBIE 38

Tema 4.1. Obmas xapakrepucTuka napctsa JKHUBOTHBIE 1 1a/p

Tema 4.2. TlognapctBo OIHOKIETOYHBIE 2 1al/p




Tema 4.3. TloamapcTBo MHOrOKIIETOYHBIE

Paznen 5. Bupycsl

Tema 5.1. MHOTOOOpa3ue, 0OCOOEHHOCTH CTPOCHHUS U MMPOUCXOXKICHHUS BUPYCOB

3axmrouenue (1 9)

1
Tewma 4.4. Tun KumeuynononaoctHbie 3 1 a/p
Tewma 4.5. Tun [1nockue uepsu 2 1 0a/p
Tema 4.6. Tun Kpyrusie uepsu 1 1a/p
Tema 4.7. Tun Konbuatele yepsu 3 1 0a/p
Tema 4.8. Tun Mosutrocku 2 1a/p
Tema 4.9. Tun Ynenucronorue 7 1 0a/p
Tema 4.10.Tun Henokoorcue 1
Tema 4.11. Tun Xopnaossie. [lontun becuepennbie 1
Tema 4.12. [lontun IlozBoHounkle (uepennsie). Hagxmacc PrOb1 2 1 0a/p
Tema 4.13. Knacc 3eMHOBOIHbIE 2 1a/p
Tema 4.14. Knacc IIpecmbikaromuecs 2 1a/p
Tema 4.15. Knacc IItuis 4 1a/p
Tema 4.16. Knacc Mnekonuraronue 4 1 a/p, 1 n/p

2

2

1

1

PesepBHOe Bpems

1 uTorosas K/p

Bcero:

68

21 a/p, 2 n/p, 3 x/p

Y4eOHO-TeMAaTHYECKUH IJIAH SKiace

Ha3Banune TeMbl

KoJsnuyecTBo 4acoB

Ko.1-B0O KOHTPO/IbHBIX, IPAKTHYECKHUX,
JIa00pATOPHBIX padoT

Paznen 1. MecTo 4enoBeka B CHCTEME OPTraHUYECKOr0 MUpa 2

Pasnen 2. IlponcxoxieHue yenoBeka 2

Paznen 3. Kparkas uctopus pa3BuTusi 3HaHUM O CTPOCHHUH U QYHKIUAX 6

OpraHM3Ma 4ejoBeKa

Paznen 4. AnanuzaTtopsl 4 2 a/p, 1 craproBasi pa6oTa
Paznen 5. Koopnunanus u perysius 6 2 a/p

Paznen 6. Onopa u aBuxkeHne 8 2a/p,1n/p

Paznen 7. BuyTpeHHsis cpena opranuzma 5 1 a/lp

Pazpnen 8. Tpancnopr BemiecT 6 1 a/p. 1 n/p, 1 x/p




Paznen 9. Jlpixanue

1n/p

Paznen 10. [TumeBapenue

2a/p, 1 n/p

Paznen 11. OOMeH BelecTB M YHEPTUU

Pa3nen 12. Beinenenue

Paznen 13. [lokpoBel Tena

Paznen 14. PazmHo)xeHue u pa3BuUTHE

Pasnen 15. Boiciias HepBHas A€ATEIbHOCTD

Paznen 16. YenoBek u ero 3710pOBbE

HOIWW NN OO

1 a/p, 1 n/p, 1 urorosas k/p

Bcero:

(@2}
oo

11 a/p, S n/p, 3 k/p

YuyeOHo-TeMaTHYeCKU# IJIaH 9 KiIace

Ha3zBanune TeMbI

KoanyecTBo 4acoB

Ko0J1-B0 KOHTPOJILHBIX, TPAKTHYECKHX,
J1adOpaTOpPHBIX padoT

Beenenue 3

Pa3ned |. CTpykTypHasi opranu3anms ;KMBbIX OPraHN3MOB 10

Tema 11.Xumuueckas opranuzanusi KI€TKU 2

Tema 1.2.06MeH BelecTB U npeoOpa3oBaHUE SHEPTUU 3

Tema 1.3.CtpoeHue U QyHKIMH KJIETOK S 1a/p, crapToBasi pabora
Pazgea |1.Pa3MHoKeHHe M MHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB 5

Tewma 2.1.Pa3mMHOXEHNE OpraHU3MOB 2

Tema 2.2 MlHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3 ) 3

Pa3nea |11. HaciiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB. 20

Tewma 3.1. 3aKOHOMEPHOCTH HACJIE€10BAaHUS IPU3HAKOB 10 1a/p
Tewma 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 la/p, 1 x/p
Tewma 3.3.Cenexuust pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB 4

Pa3nes V. DBouonns :xkuBoro mupa Ha 3emiie 19

Tema 4.1. Pa3Butne 61og0run B 10AapBUHOBCKUN TTEPUOJ 2

Tema 4.2. Teopust U./lapBrHa 0 IPOMCX0KIEHUU BUIOB IIyTEM ECTECTBEHHOTO 5

otbopa

Tema 4.3. CoBpeMeHHbIE NpeCTaBIeHUs 00 YBOTOIUN. MUKPOIBOIIONUS U 5 10a/p
MaKpO3BOJIIOIHSI.

Tema. 4.4.1Tpucnoco0IeHHOCTh OPTaHU3MOB K YCIIOBUSIM BHEIIHEH CpeJibl Kak 2 1a/p
pe3yJIbTaT 3BOJIOLUN

Tewma 4.5. Bo3HUKHOBEHUE )XKM3HU Ha 3emiie 2

Tema 4.6. Pazputne xu3Hu Ha 3emiie 3

Pazzien V. B3aumooTHomenus opranusma u cpeabl. OcHoBbI 3ko0J10rum (5 9) 5

Tema 5.1. buocdepa, ee cTpykrypa u GyHKIHH 3 1a/p, 1 n/p




Tewma 5.2. buocdepa u yenosex 2 1 n/p
Pe3epBHOE Bpems 5 1 utoroBasi K/p
Bcero 68 2 n/p, 6 a/p, 3 x/p




