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Brimmcka u3 ocHoBHol 00pa30BaTEeILHOM POrPaMMbI OCHOBHOTO o011ero oopazoBanms

Pabouas nporpamma
y4€0HOro npeamera
«buomnorus» (yriuy6iaennsri YPOBEHb )
I 5-9 xi1accosn

Brimucka Bepna 30.08.2024

[upekrop ; /’ : M.H. PomaHoBa



MOSICHUTEJIBHASA 3AIIMCKA

PaGouasi mporpamma 1o yd4eOHOMY IIpeaMeTy «buomorus (yriyOneHHbIH ypOBEHB)» s 7-9 Kiacca paspaboTaHa Ha OCHOBE CIECAYIOIIMX
JIOKyMEHTOB:

1. denepasibHBIA roCcyJapCTBEHHbIH 06pazoBaTe/IbHONH CTaHAapT OCHOBHOTO o6wero o6pa3zoBaHus, YTB. NPUKa3oM MHHIPOCBELIEHUS Poccun ot 31.05.2021 Ne
287 (c H3MEHEHUSIMH).

2. ®enepanbHas obpasoBarelibHas porpaMma OCHOBHOTO 0011ero o6pa3oBaHus, yTB. MPHKa30M MHHIPOCBEIICHUS Poccum ot 18.05.2023 Ne 370 (¢
W3MEHEHUSIMH). '

3. OcHOBHasl 00pa30BaTeNbHAs IPOrPAMMa OCHOBHOI'O 00IIEro o6pazopanuss MOV Jlunes Ne 3 (B COOTBETCTBHH C ®I'OC -2021) ot 28.08.2022 (¢
U3MEHEHHUSIMH).
4. B cBsizu ¢ nepexonioM B 2024-2025 y4eOHOM To/ly Ha OOHOBIICHHbIH dIroC 000 obyuaromumxcs 8-9 kinaccoB ¥ Ha OCHOBAaHUH MUCbMaA
O6xoMo6pasoBanms Bonrorpackoit oomactu Ne M10/4952 ot 18.06.2024 B pabodyro mporpamMmy IIo GHONOrMK OBLITA BHECCHBI M3MEHCHHU,
CBSI3AHHBIE C TI0CIIE0BATENHHOCTHIO H3YYEH s pa3iesioB. ITorom 3THX H3MEHCHHUH CTajla CIIeyIomas CTpyKTypa pemeTa "Bronorus": 7 kiacc — 68
qacoB (MHOrooOpasue), 8 kiacc — 102 daca (KMBOTHBIE), 9 KITacc — 102 gaca (genosek). IIpu cocTaBieHH#: TeMaTHIECKOrO MIIAHUHPOBAHU OBLTH
YUTEHBI pEKOMEH AL, JICHCTBYIONIME Ha [IEPEXOIHBIH NEPUOL (2024-2025 yu. r.).

[IporpaMma 1o GHOIOTHM OCHOBHOIO OOIIEro obpasopanus (yriyOIEHHEIR YpOBEHb) COCTaBIEHA HA OCHOBC TpeOOBaHUH K pe3ylIbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI OCHOBHOTO o0miero oOpa3oBaHus, NPEACTABICHHBIX B ®I'OC 000, ¢ y4eroM (denepanbHOi
paboueii TporpaMMbl BOCIIMTAHHMS Ui 0011e00pa3oBaTe bHbIX OpraHm3aIyi.

[IporpamMma 10 GHOJIOTHH OPHEHTHPOBAHA HA OOYYAIOIIMXCS, POSBIISIOIIIX [OBBIIICHHBI HHTEPEC K H3YUCHHIO OMOJIOTHH, ¥ HAlpaBJlicHa Ha
bopMHpOBaHKe eCTECTBEHHO-HAYYHOH IPaMOTHOCTH M OPraHU3allfio M3y4CHHUs GHOJIOrMH Ha JeSTEIBHOCTHOM ocHOBe. B mporpamMme mo OHOJIOTHH
YUUTBIBAIOTCS. BO3MOKHOCTH OHOJIOTHH B pean3alluu tpeGoBanmii ®I'OC OO0 K IIAHHPYEMbIM JIMYHOCTHBIM, METAIPEIMETHBIM | MPEAMCTHBIM
pesynbTaTaM oOydeHHs Ha YIIyOJEHHOM YPOBHE, a TakKe pealusalisi MEKIPEAMETHRIX CBSI3el €CTECTBEHHO-HAYyUYHBIX YUYEOHBIX IPEIMETOB
OCHOBHOI'0 00ITIero oOpa3oBaHusl.

IIporpamMma BKJIFOYAeT Paclpe/e/icHHe COACPKAHUS yuyeGHOro Matepuana ¢ 7 1o 9 Kiacc, a TaKke PEKOMEHIyEeMYIO HOCHEN0BATE/ILHOCTE
M3yYeHHs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO CONCPKAHUA € YYETOM BO3PACTHBIX 0COOEHHOCTEH 00y JarOIIUXCS.

[Iporpamma 1o GHONOTHM pa3paboTaHa ¢ HENbI0 OKasaHHs METOIHMYECKON TOMOIIM YYHTEIIO B CO3JJaHUM paboveil MPOrpamMMBbl 1o yqeOHOMY
peaMETy.

B mporpamMme 1o OHOJOTHH OIPENETSIOTCS OCHOBHBIE NEIN H3yYCHUA GHONOrMH Ha YrIyONEHHOM YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHHMs,
TLIAHEPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca OMOIOTHH: IMYHOCTHBIE, METAIPEMETHBIC, IPEMETHEIC.



BHOJIOTHST BHOCHT CYIIECTBEHHBIN BKIAJ B Pa3BUTHE y 0OYYAIOIIMXCSI HAYYHOrO MHPOBO33PEHHS, BKIOYas POPMHpPOBAHHE NpEe/ICTABIICHUN O
MeTo/axX IO3HAHHS SKMBOM IIPHPOIBI, MMO3BOJsSeT CHOPMUPOBATH CHUCTEMY HAyYHBIX 3HAHUM O XKUBBIX CHCTEMax, YMCHHS HMX IPHMCHATH B
pa3HO00pa3HbIX KU3HEHHBIX CHTYaIUsX.

BuoNorudeckas MOATOTOBKA Ha YrIyONEHHOM YpOBHE CHOCOOCTBYeT DPasBHTHIO MOTHBAIIMM K H3Y4YCHHIO OMOJNOrHH, IOHAMAHHMIO
00yJaromMUMHCA HAyYHBIX MPHHIUIOB OPraHH3aIllMH JEATEIbHOCTH 4YellOBeKa B JKHBOH MPHPOJE, MO3BOJLSIET 3AJI0XKUTH OCHOBBI 9KOJIOTHYECKOH
KYJIBTYDBI, 30POBOr0 00pa3a JKM3HH, CIIOCOOCTBYET OBIAICHHIO 00YYaIOMMMUCS CIENHATBHEIMEA OHOJIOTHYECKMMH 3HAHMAMY, 3aKiIaJbIBAIOIMMHU
OCHOBY JUISl JaTbHEHIIIero OHOJIOTHUECKOro 00pa3oBaHus.

IleasiMu 0GydeHHs GHOTOTHU HA yPOBHE OCHOBHOTO 001Iero 06pazoBanus (YriyONEHHBIH yPOBEHD) SBIISFOTCA:

pasBUTHE MHTEPECA K H3YUYCHHIO JKU3HEIEATEIbHOCTU OMOJIOTMYECKMX CHCTEM DPasHOTO ypOBHs OpraHH3aldH, 0COOEHHOCTSIM CTPOEHHS,
KHU3HEIEATEIHHOCTH OpraHu3Ma YeIOBEKa, YCIOBHIM COXPAHEHHUS €ro 3I0POBbS;

(opMmpoBaHKEe yMeHUI IPUMEHATH METOIBI OHOIOTHIECKOM HAYKH [T U3y4eHUs OHOIOTHYECKUX CHCTEM, B TOM YHCIIC OPraHH3Ma YelIOBeKa;

BOCIIHTAHHE SKOJOTUUECKOH KYIbTYpPBI B IIENSX COXPAHEHHUsI COOCTBEHHOTO 370POBbS M OXPAHBI OKPYKAIOIIEH CPeIbl;

pasBHTHE TpeICTaBIeHHH O BO3MOXHBIX cepax Oyayuiedl mpodecCHOHATBHOH NEATENBHOCTH, CBA3AHHOH C OuoJIOTHeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY IPOMHIISI ¥ HAIIPABICHHOCTH JAbHEHINEr0 00yYEeHHUS.

JlocTHoKeHHeE TeJIed TPOrpaMMBbI IO OHOJIOTHH 0OECIIEUHBAETCS PEIICHUEM CIIEYIOMX 3a4a4:

npuoOpeTeHre OOYYAIONMMHUCS 3HAHHH O JKHUBOM HPHPOJE, 3aKOHOMEPHOCTSX CTPOCHHS, JKM3HEICSTCIBHOCTH H cpenoobpasyromei posiu
rpUGOB, pacTeHH i, KHUBOTHBIX, MUKPOOPTAHU3MOB, O YEJIOBEKE KaK OHOCOIHMATLHON CHCTEME, O PONH OHONOTHH B IIPAaKTHYECKON JEATEIIbHOCTH
JIIOJIeH;

OBIAJleHAE YMCHHSMH IIPOBOJHMTH MCCIIENOBAHHSI OOBEKTOB KHBOW IPHPONBI C HCIONB30BAHUEM Ja0OpaTOPHOTO o0opymoBaHUS U
HHCTPYMEHTOB LU (POBBIX Ta6OPATOPHii, OpPraHU3alMH HAOIIOIEH S 32 COCTOAHUEM COOCTBEHHOTO OPTaHU3Ma;

OCBOEHHE IPUEMOB paGoOTHI ¢ GHOITOTHYecKoH MHMOPMAIHell, B TOM YHCIIE O COBPEMEHHBIX JOCTIKCHUSX B 00MacTH OHOJIOTUH, €€ aHan3 1
KPUTHYECKOE OI[CHUBAHUE,

OCBOEHHME HKOJOTHIECKH IPAMOTHOTO TIOBEIECHH)S, HATIPABJIEHHOTO Ha COXPAHEHHE COOCTBEHHOTO 3/10POBbS M OXPAHBI OKpYIKalOIIeH MPUPOTHOM
CpeIbl;

IpHOGpEeTeHne TpeICTaBIeHnH o chepax MPOoPecCHOHANTBHOM JEATENLHOCTH, CBS3AHHBIX C OMOJOTHEH W COBPEMEHHBIMA TEXHOTOIHAMH,
OCHOBAaHHBLIMHU Ha JOCTH)KEHHUSIX OMOJIOTHH.



COAEPXAHUE OBYYEHMUA
7 KJIACC

BBenenue
[{uronorus — Hayka o kietke. CoBpeMeHHas KieTouHas Teopus. KiieTka — equHuIa CTpPOCHUS, JKU3HEACITEIbHOCTH M Pa3MHOXCHHS XKUBOT'O.

XuMruecKuii coctaB KieTkd. CTPYKTYpHAs OpraHM3alys KIETKA. JyKaphHOTHbIe M HPOKapuoTHBIE KieTkd. MemOpana. Iluroruasma. OpraHonzsL.
EquHas MeMOpaHHasi CHCTeMa KJIETKH. MHTOXOHApHMH M IUiacTHbl LIMTOCKeNeT u OpraHouMibl ABIKeHHS. Smpo. XpoMocoMbl I'eHEL YIBoeHHE
xpomocoM. [Tnouarocts kiaerku. Kirerounslit nukil. Mutos. Meiio3s. Pasmuoxenne. Tuiibl )XM3HCHHBIX IIUKIIOB.

Bupycornorus — HayKa o BEpycax. Bupycsl — Hekierounble GpopMbl. Bknan poccuickux v 3apyOeXHBIX YYEHBIX B PA3BUTHE BHUPYCOIOTHH.
Bupychble 3a60J1eBaHus PACTEHHU, KUBOTHBIX H 4eJI0BeKa. Mephl NPOGUIAKTHKHE BUPYCHBIX 3a00JICBAHHH.

CoBpeMeHHas KacCH(bHUKAIHA OPraHu3MOB, OCHOBHBIE IPUHIAIBL. KitaccH(puKamus opraHu3MoB B 9BOJIOLUOHHOE yaeHne. Teopus sBoroIuH
Yapnssa JlapBuna.

MeTo/p1 Hay49HOro Ho3HaHUs B Ouoyorwu. IIpaBmia paboTBHI CO CBETOBBIM MHMKPOCKONOM. BpeMeHHBIC U IOCTOSHHBIC MHKPONpENaparhl.
MeTo1Ka IPUIOTOBJIEHHS BPEMEHHBIX MEKPOIIpENapaToB. MUKPOCKONIU ONTHYECKas, SJIEKTPOHHAS!, CKAHMPYIOIas, 30H10Bas.

Jemoncmpauua OpTPETOB YIEHBIX, MUKPOGOTOrpad il KIETOYHBIX CTPYKTYP, BBITOJHEHHBIX € IOMOIIBIO PA3JIMYHbIX THIIOB MUKPOCKOTINH.

JlabopamopHsie u npakmuyieckue padomol

[IpaBuia TeXHMKH O€30MAaCHOCTH IPH IPOBEJCHHH JAOOPATOPHBIX H MNPaKTUYECKHX paboT. OCHOBBI MUKPOCKONHH: IPHIOTOBJICHHE
BPEMEHHBIX [IPENapaToB U pabora ¢ MEKpockoroM. OopMiIeHHe pe3yIbTaToB pabOThl ¢ MUKPOCKOITIOM.
bakrepun u apxeu

MHEKpPOGHOIOrHs — HayKa 0 MHKPOOpranu3Max. OCOGEHHOCTH CTPOCHHUs IPOKAPHOTHOM KieTkH. MHoroobpasue Gpopm KIeTOK GakTepHi. Poct
1 pasMHOKeHHe OGakTepuii. Criopsl 6akrepuit. JKusHenesTeIbHOCTS GaKTepHii: aBTOTPO(HBIE U TETEPOTPODHBIE, aHa’pOOHbBIE U adpOOHBIE OAKTEPUH.
[{uano6aKkTepuu U UX POJIb B IIPHPOJE.

OcoGEeHHOCTH OpraHM3alliy apxeil U X OTINYHs OT OaxTepuit. Posb apxei u OakTepuil B BOSHUKHOBEHUH 9YKapHOTOB.

PacrpocTpaHEéHHOCTE GaKTepHil ¥ apXei, UX POJib B IPUPOJIE U XKU3HHU deoBeka. Ponb 6akreprii B OHOr€OXUMUYECKHX HUKIIAX.

JlabopamopHusie u npakmuieckue pabomol

H3yuenne METOIOB Je3MHMEKIMY U CTEPUITA3ALIIH.

Wsyuenne Mopdooruu 6akTepruii Ha MUKPOCKOIIMYECKHX IIpeTapaTax.
MHuoroo6pasue 0{HOK/JI€TOYHBIX JyKApPHOT

OCHOBHBIE I[IPH3HAKH OJHOKIETOUHBIX dykapHoT. CTpoeHHe, JBH)KCHHE, IHTAHHE, Pa3MHOXEHHE OJIHOKJIETOYHBIX aBTOTPOQHBIX M
reTepoTpOdHBIX 3YKApHOT HA TIPUMEpPE SBIVIEHBI M TPHIIAHOCOMBI, TPHXOMOHAIBI M KHIIEUHOH JaMOnuu, nHQY30pHH Ty(eabku ¥ MATIPMHHOTO
TL1a3MO/IMsl, PAIHOIISIpHid B (hopaMuEE(ep, aMEOHI MpoTes, MuaToMel. 3HAaYCHUE OXHOKICTOYHBIX JYKApHOT B TIPUPOJIE M HKU3HU 4esoBeka. CoHHAs
6oJe3Hb, 6oe3Hb 1laraca. Koxublii u BUCHepaibHbIH JTeiiinmanno3. Tpuxomonuas. JIsmMOmmos.



Jlabopamopusie u npakmuueckue padoomst

M3y4yeHue OIHOKIETOYHBIX OPIaHH3MOB 1101 MHKPOCKOIIOM Ha BPEMEHHBIX H (PUKCHPOBAaHHBIX MHKPOIpEIaparax.
ApxeniacTHIHbIE HIH «PACTCHUSD

boranuka — Hayka 0 pacTeHHAX

Kparkas mcropus pasBuTus 6OTaHUKHM. boTaHwka U 00BekThl e uccienoBaHuil. OOBEM HapcTBa «pAaCTEHHsA» B COBPEMEHHOM CHCTEME
OpraHu4ecKoro mupa. Pasmensl 6oranuku. CBs3h GOTaHMKH C IPYIUMH OHOJNIOTHYSCKHMH HAayKaMH, MEJMIMHON M CENbCKMM X03aHCTBOM. Poib
6oTaHMKH B (OPMHPOBAHHMH COBDEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA. IlepcrieKTHBBI pa3BUTHS OOTaHMKH Kak Hayku. IIpumeHeHue
OoTaHnYeCKUX 3HaHMM yeroBekoM. [Ipodeccun yenoBeka, cBsI3aHHbBIE C OOTAaHUKOM.

Jlemoncmpayusa TOPTPETOB YIEHBIX, )KUBBIX PACTCHUH, KOJUICKIUN 1 MyJISKEH.

OO6mas opranu3anusi paCTHTEJIbHOI0 OPraHu3Ma

PacTturenbHas KieTka U €€ 0COOEHHOCTH.

Pactutensuble Tkauu. OTKpBITHE pacTHTENbHBIX TKaHed. CTpoeHume M (QYHKIHHM pacTUTENbHBIX TKaHeH. IIpocTeie W CioXHBIE TKaHU.
OO6pazoBaTenbHbIE, TOKPOBHBIE, OCHOBHBIE, MEXaHUUYECKHUE, IIPOBOIALINE TKAHH.

Oprasbl ¥ CHCTEMBI OPTraHOB PAaCTHTENBHOIO OPraHM3Ma, MX B3aMMOCBs3b. PacTHTENBHBIH OpraHmMsM Kak eIuHOE Ilenoe. BererartuBHbIC H
reHepaTHBHBIE OPraHbl.

Jlemoncmpayus onbITOB 110 0OHAPYKEHUIO B CEMEHAX PACTEHHUHN BOJIBI, MHUHEPAJIbHbIX M OPTAHWYECKUX BELIECTB, Kpaxmala, Oenka u xKupa.

JlabopamopHbsie u npakmuieckue padomol.

V3yueHre CTpOCHUS PACTHTENBHBIX KJIIETOK HAa TOTOBBIX U BPEMEHHBIX MUKpOIIpEnaparax.

Habmomenune mporiecca mia3Mon3a U JeTia3Moiin3a B paCTUTEIbHBIX KIIETKAX 10 MHKPOCKOIIOM.

M3ydeHne ocoOEHHOCTEH CTPOCHHS TKAHEW pacTEHUH HAa T'OTOBBIX M BPEMEHHBIX MHKpPOIIperapaTax.

V3ydeHne cTpOEHHsI OPTaHOB PACTEHUH Ha KHUBBIX 00BEKTaX U repbapHbIX 0Opasnax.

Cnoposble pacTeHHus

Kpacuble, 3esiénbie u XapoBble BOIOPOCIH. AJBroJNIOTHs — HayKa O BOJOpPOCIsAX. Boaopocin — HeTaKCOHOMHYECKasl TPpyIia OpraHu3MOB,
IIPHCIIOCOOIEHHBIX K XKU3HH B BOIHOM Cpe/le, OTHOCSIIUXCS K PA3IMYHBIM [IapCTBaM B COBPEMEHHOM CHCTEME OPraHMYeCcKOro Mupa. MecTo KpacHbIX,
3eJIEHBIX U XapOBBIX BOJIOPOCIIEH B COBPEMEHHOM CHCTEMe OpraHudeckoro Mupa. OCOOEHHOCTH MX CTPOCHHS, PAa3MHOXEHHS ¥ )KM3HEHHBIX [IUKJIOB Ha
IpUMEpPE XJIAMHUIOMOHAJIBI, XJIOPEJLIbL, KIaJ0(OPhI U YIbBBI, CIIHPOTHPHI U Xaphl, HOP(HUPEL.

Bypble BOJOPOCIH, HX TAKCOHOMHYECKOE MOJIOXKEHHE BHE 1ApCTBa pacTeHuil. JKi3HeHHbIe UKIIBI JAMUHAPHH (MOpPCKas Karycta) 1 pykyca.
Pacnipoctpanenne u 3xosorusi. Posib B Ipupoie ¥ 3HaYE€HUE B XXKU3HH YEIOBEKA.

ITporCX0XIeHUE BBICIIMX PACTEeHHUH (SMOPHO(HUT) OT XapoBBIX BoJopociel. COBPEMEHHBIE OAXOIBI K CHCTEMATHKE PACTCHHUH.

MoxoBuaHble HJIH MXH. OOINas XapaKTepHCTUKA, CTPOECHHE H IKM3HENESTENBHOCTh, XXU3HEHHBIH IMKJI MXOB. MHOroobpasue MXOB.

Kykymkus 180 1 charnym. PaciipocTpaHeHHe W SKOJNOTHs MXOB. 3HaUCHHE MXOB B IIPUPOJIE U JKU3HEAEATETLHOCTH Yenoseka. Toppoobpasosarue.
[TeuéHOuHMKY U AHTOLIEPOTOBEIE.



Inaynosuanbie (miaaynsi). OOmias xapaktepucTika. Mopdoornyeckue 0COOCHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3alluy,
YKM3HEHHOTO I[MKJIa IiayHa OynaBoBuaHOTO. [10710BO€E MOKOJIEHHE, peyKilus rameToduTa. PacipocTpaneHne U 3K0JIOTHS IUIAyHOBUIHBIX. 3HAYEHHE B
MPHUPOJIC ¥ HCIOJH30BaHKHE UYeIOBEKOM. McKomaeMbie MIayHOBH/IHBIC. POJIb MCKOMAEMBIX UIAYHOBHIHBIX B PACTUTEIBHOM IIOKPOBE NAJNIE030MCKON
9pbl U B 00pa30BaHUHU KAMEHHOTO YTJIS.

IlanopoTHHUKOBHIHBIE (MAMIOPOTHAKHU B XBomu). O0IIast XapakTepUCTHKA TATOPOTHUKOBUIHBIX. OCOOEHHOCTH OPraHMU3AaLUU BET€TATUBHBIX
OpraHoB, XHU3HEHHOTO IHMKJIa XBOIMA mojeBoro. CTpoeHUE U KHU3HEACSTEIbHOCTh MaloOpOTHUKOB. JKHU3HEHHBIH MK NAIOPOTHHKOB Ha IPUMEpPE
ITUTOBHUKA MY>KCKOTO. PactipocTpaneHue u 3KOJOrUsl HallOPOTHUKOBUHBIX. 3HAUEHUE B IPUPOJIE U KUZHEICITEIBHOCTH YEIOBEKA.

JlabopamopHusie u npaxmuueckue padomaol

N3ydeHnne 0COOEHHOCTEM CTPOSHHS M JKU3HEHHBIX IIHKJIOB OJHOKIETOYHBIX H MHOTOKJIETOUHBIX 3€JIEHBIX, XapOBBIX H KPACHBIX BOJAOPOCIEH Ha
KUBOM U repbapHOM MaTepuale.

W3ydenne CTpoeHUS U )KU3HEHHBIX IIUKIJIOB OypBIX BOJAOPOCIIEH Ha )KUBOM U repOapHOM MaTepHuae.

V3yueHre 0coOeHHOCTEH CTPOEHHS KYKYIIIKHHA JIbHA U charHyMma (Ha KHUBBIX H repOapHBIX 00BEKTaX).

Nzyuenne ocoOeHHOCTEH CTPOCHHS TUIayHa 0yJIaBOBUIHOTO (Ha )KUBBIX U repOapHbIX 00BEKTaX).

N3ydenne ocoOeHHOCTEH CTPOSHHS XBOIIIA TOJIEBOTO (HA )KUBBIX M repOapHBIX 00BEKTaX).

W3yuenne ocobeHHOCTEH CTPOEHHUS MAOPOTHHUKA IIIUTOBHUKA MYKCKOTO (Ha KHBBIX U TepOapHBIX 00bEKTaX).

CemMeHHbIE PACTEHUS

I'ostocemennbie. BO3HUKHOBEHHE CEMEHH — BaXKHBIA 3TAll B DBOJIOIUHN BBICIIUX pacTeHUi. J[peBHHE CEMEHHBIE NAIIOPOTHHKHU, HX POJb B
JalbHEUIIEM Pa3BHTHH CEMEHHBIX pacTeHHil. OOIue MpU3HaKK CEMEHHBIX pacTeHWH Kak HanOoJee MPUCIOCOOJEHHBIX K CYHIECTBOBAHHMIO Ha CYIIIE.
['ojoceMeHHBIE — HETAKCOHOMHYECKAash TpYIIa CEeMEHHBIX pacteHuid. OOImas XapakTepHUCTHKa, OCOOEHHOCTH OpPraHM3allid TIOJOCEMEHHBIX.
JKu3HEHHBIM UK XBOMHBIX HA IPEMEPE COCHBI. PazHooOpasue rojoceMeHHbIX. XBOWHBIC, [ mHKrOBBIe, CaroBHUKOBBIE, | HeTOBBIE. PacnipocTpanenue
U DKOJIOTHS TOJIOCEMEHHBIX. 3HAYCHUE B MPUPOJIC U B XO3SHCTBEHHOU JEATEILHOCTH YeIOBEKa.

JlabopamopHusie u npaxmuueckue padoomot

W3yderre 0COOCHHOCTEH BHEITHETO CTPOSHUS BETOK, XBOH, IIUIIIEK U CEMSH XBOHHBIX (€J1b, COCHA, IMCTBEHHUIIA).

IiBeTkoBbie pacteHusi. OOmas XapaKTepUCTHKA NBETKOBBIX. CTpOEHHE M JKH3HEJESTENBHOCTh IBETKOBBIX. L[BETOK Kak opraH II0JIOBOrO
Pa3MHOKEHHUS ¥ TIOKPBITOCEMEHHBIX pacTeHHil. Pa3HooOpa3ue BETKOB: IPaBIIbHbIE U HEIIPaBUIbHBIE, 000EIIObIE U pa3aesibHONONbE. OIHOIOMHbIE
u 1BynoMHbIe pactenus. CouBeTHs (CIOXHBIE, TpocThie). [[BeTenue. Passutie Mukpo- u meracmop. ['amersl. OnbuieHre. ONIon0TBOPEHHE. 3UT0OTA.
JIBO#HOE OIUIOIOTBOPEHHE Y TIOKPHITOCEMEHHBIX (IIBETKOBBIX) pacTeHUi. Pabotrel C.I'. HaBamuna. JKHM3HEHHBIA HUKII BETKOBBIX.

ITnoxsr u cemena. PasnooGpasue miogaoB. Cyxue u counbie miojpl. OMHOCeMsiHHbIE B MHOTOceMsiHHBIEe oAbl Comnonus. CTpoeHHe CeMsH
JIBYJIOJIBHBIX M OJHOJOJBHBIX pacTeHui. Pa3sHooOpasue cemsH. PacmpocTpaHeHHe IIONOB M CEMSH B IIPHPOJAE. YCIOBUS NPOPACTaHHS CEMSH.
Jleixanue ceMsiH. Pa3Butre npopoctka. PacrpocTpaneHue miofgoB U CEMsIH B IIPUPO/IE.

WuauBuayanbHoe pa3BUTHE pacTeHuit (oHToreHe3). IlepHoibl OHTOreHe3a: OSMOPHOHAIBHBIA, MOJOAOCTH (IOBEHWIBHBIH), 3PENOCTH
(pa3sMHOXKEHHS ), CTApOCTH (CCHUJIBHBIN) Ha MPHMEPE MOKPHITOCeMEHHOTo pacTeHus. CTauy BEreTalliOHHOIo IepHo/ia PACTEHHH Ha IPUMEPE 311aKOB
(BCXO/IBI, KYIIIEHHE, BBIXOJI B TPYOKY, KOJIOIIEHUE, [IBETEHUE, CO3PEBAHHE).



JlabopamopHnsie u npakmuyeckue padomol

W3yuenne MopQoornu 1BeTKa (Ha )KUBBIX H HHKCHPOBAHHBIX 0OBEKTAX).

W3yuenue pasHoobpaswust conBeTHii (Ha repbapHbIX 00pasuax).

M3ydenne CTPOEHHUS 3aBsA3H [IBETKA M CEMSIIOUKH [0 MUKPOCKOTIOM (Ha FOTOBBIX MHKpOIIpENIapaTax).

M3yueHue cTpOSHHSI CEMSIH TOKPBHITOCEMEHHBIX PACTEHHUH.

N3yyenne cTpoeHUs IIIOAO0B U COIUIOAMM.
CTpoeHne H )KU3HeAeATeJbHOCTh CEMEHHBIX PACTEeHHH

IloGer u mobderoBbie CHCTEMBI

IToGer. Mopdonorus nobera. Ctpoenne obnucTBeHHOTO nobera. Y3en. Mexaoysmue. MerameprocTs. Pasnoodpasue moOeroB. Y KOPOUECHHBIE
¥ yUIHHEHHBIE TOOerd. BereraTupHble U renepatuBHble nobery. [lonoxenne nodera B IPOCTPAHCTBE. BHpIoM3MEHEHHBIC TOOCTH.

[Touka — 3agatounsli nmober. CtpoeHue MoUKd. PasHoOOpa3ue MouYeK: BEreTaTUBHEIE, BETCTATHBHO-TCHEPAaTUBHbIC, TCHEPATHBHBIC, OTKPHITHIC,
3aKphIThie. Bepxyiiednsie, 00KOBbIE (IIa3yIIHBIE) U NPUIATOYHBIE TIOYKH.

Crebenn. Mopdonorus crebiist. @opma cTebiiell y TpaBIHUCTBIX B JPEBECHBIX PACTEHUIH.

Anatomus crebns. CTpoeHue cTe6Is JBYIONBHBIX U OIHOOJBHBIX TPABIHUCTHIX pacTeHHil. Pacmonoxkenue poBosmyx Tkaned. CTpoeHue
cTeOJIs IPEeBECHBIX PACTCHHM.

®ynkiun crebisa. Mexanuveckas, TpaHCIIOPTHasL. BereraTuBHOE pa3sMHOMKEHHUE [[BETKOBBIX PACTCHHUH.

Jlemoncmpayus onsima — nepeIBIKEHAE MUHEPATHHBIX X OPraHAIECKHX BEIIECTB 110 CTE0ITO, BUIOM3MEHEHHBIX [TI0OETOB.

JlaGopamopHble u npakmu4eckue padomel.

H3yuenne Mmopdonoruu nobera Ha )KUBBIX 00BEKTax WK Ha TrepOapHbIX oOpasiax.

M3ydeHne CTPOeHH s BEreTaTHBHBIX, TEHEPATHBHBIX M CMEIIaHHBIX TT0UeK. PasHooOpasue MmoveK y APeBECHBIX PACTEHHH.

I3ydenwe TIOMEPEYHOro CIUIA CTBOJIA PACTCHHI M aHAIIM3 BIMSHHUS 9KOJOTMYECKUX YCIOBHH Ha pa3BUTHE PACTCHHUH.

Vi3yderne 0coBEHHOCTEH aHATOMUYECKOTO CTPOEHHS! CTEOIIS ABYIOIBHBIX M OJTHOIONBHBIX TPABIHUCTBIX PACTCHHH (HA JKHBBIX 00BeKTax UIH
Ha repOapHBIX 00pa3ax).

N3ydenne 0COOEHHOCTEH aHATOMUYECKOTO CTPOEHHMS CTE0Isl IPEBECHBIX PACTCHHUM.

W3ydyeHne TpaHCIOpTa BELIECTB B cTEOIIE.

W3yuyenne metamopo30B nodera.

Jlucr. Mopdonorus nucta. JIMCTOBas MIACTHHKA, OCHOBAHHE JIMCTA, YEPEHIOK, IPHIMCTHHKH. PasHOOOpasie JIHMCThEB: (GOpPMBI JTUCTOBBIX
ILIACTHHOK, SKHIKOBAHHE JMCTHEB, IPOCTHIE H CIOXKHBIE THCThS. JINCTOPACTIONOKEHHE 1 JIHCTOBAst MO3aHKa. BHION3MEHEH)S TUCTHEB U UX (QYHKIHMH.

AHaToMus JIECTA. DIHAEpMa M YCThbHUHBIA anmapar. Mesogumr. ITurments! mucta. Tlnactunel. XKusku (cocyauCTO-BOIOKHHCTBIE Iy4KH).
OCOOGEHHOCTH CTPOEHUSI CBETOBBIX M TEHEBBIX JINCTHEB.

OYHKIUH TECTa. 3amacaromas, 3alUTHAs, BETeTATHBHOE pasMHOXeHHe U Apyrue Gpynkiuu. Tpancrmpauus i rasooOMeH. BinsHie BHEITHUX
ycioBuii Ha TpaHcnupanuio. ®otocunTes. 3HadeHue (orocunTesa. Kocmuyeckas ponb 3€IEHBIX PACTCHHH (K. A. Tumupszes). Jluctonazn, ero
IIPUYHMHBI, MEXaHHU3M U 3HAUYEHHE B )KU3HH PACTCHHUS.



Jlemoncmpauus onsimog: BHIIETIEHAE IATMEHTOB JIMCTA Ha IPUMEPE CIIMPTOBON BBITSDKKH XJIopoduiia; 00pa3oBaHHe KpaxMalla B 3€TEHBIX
JTUCTBSIX Ha cBety (purypsl FO. Caxca); BIMsHEE CHIIBI CBETA HA BBIIEIEHAE KHCIOPO/Ia BOJHBIMU PACTCHHAMH (IOACYET My3BIPHKOB KHCIOPOJA).

Jlabopamopnsie u npakmuieckue padonisl.

M3y4enne MOp(HOJIOTHH JIUCTA HA XHUBBIX 00BbEKTaxX WK repOapHbIX oOpasnax.

Tunst 1 GOpMyIIBI IUCTOPACTIONOKEHHS.

HMccnemoBanue aHATOMUH JIUCTA C IOMOIIBIO CBETOBOI'O MUKPOCKOTIA.

Nzydenne meTaMopdo30B JIUCTA.

Kopens u xopueBbie cucteMbl. Mopdoiorus KopHs. Bunpl kopHe#. TUIIEI KOPHEBBIX CHCTEM.

Amnaromust KopHsi. 30861 KOpHS. KopHeBoit uexiiuk. CTpoeHHE KOPHs Ha IOIEPEYHOM Cpe3€ B 30HE BCACHLIBAHHS.

®yHKIMU KOpHS. 3aKpeIUIeHre pacTeHus B cyOcTpare. BeackiBaHue W IPOBEIEHHE BOJBI M MHHEPANbHBIX BEIIECTB. 3aracaHue MUTaTeIbHbIX
BEIIECTB.

MuHepanbHOe IUTaHUE pacTeHuid. [locTymuieHne BOJAbI M MHHEpAIbHBIX BemecTB. KopHeBoe napienne. DIEMEHThI MUHEPAILHOTO MHTAHUA
(MaKkpo- ¥ MUKPOJJIEMEHTHI). BrIpaliBanue pacTeHui MeToJaMy THAPOIIOHUKH M adponoHuKu. Obeceuenne yCaoBri AIsl IbIXaHHA KOPHSL.

JTbixanwe KopHs. CHHTe3 OHOJIOTHYECKH aKTHBHBIX BENIECTB. BererarnBHoe pasMHOKeHHe. Bruon3mMenenus KOpHEH U UX QyHKIHH.

Jemoncmpauua otpacTaHus MPUIATOYHBIX KOPHEH Ha IIpUMEpe CMOPOJMHEI U JPYIHX PACTCHHUi; NOCTYIUIEHHUs BOJBI M3 IOYBBI B KOPCHb,
HArHEeTArOMIEeTo NeWCTBUS KOPHS; BUAOU3MEHEHHBIX KOPHEH.

JlabopamopHnsie u npakmuyieckue padoomol

W3ydenre MOp(HOIOTHH KOPHS Ha )XUBBIX 00BEKTaX HJIM IrepOapHBIX 0Opasuax.

M3yueHne aHaTOMUYECKOTO CTPOSHHUS! KOPHSI Ha TOTOBBIX MHKpOIIpeniaparax.

M3ydeHne cTpoeHHs: KOHYMKA KOPHS IIPOPOCTKA MIICHHITBI X IIEPBHYHOTO CTPOCHHUS KOPHS UpHca (WK JPyroro pacTeHust).

M3ydenune cTpOSHHUS KOPHEBBIX BOJIOCKOB C IIOMOIIBIO CBETOBOI'O MHUKPOCKOIIA.

HccnenoBanue BIUSHUS BO3yXa HA Pa3BUTHE KOPHEMH.

N3ydenune metaMmopdo30B KOPHSI.

BereraTuBHOe pasMHOMKeHHe pacTeHHil. BeretTatuBHOE pa3MHOKEHHE LBETKOBBIX PACTEHHMH W €ro0 3HaYCHUE B €CTECTBEHHBIX YCIIOBHSIX H B
CeIbCKOXO3SIICTBEHHOM npakTHKe. OCHOBHBIE (JOPMBI BETETATHBHOTO PA3MHOMKEHHS: KOPHSIMH, JHCThSIMH, HAI3EMHBIMH U ITOI3EMHBIMU N0OCraMH.
PasMmHOeHHe IpUBUBKOH. Pa6otel V.B. Muuypuna. KinonupoBanue pacteHnii. MHKpOKJIOHATFHOE Pa3MHOKEHHME pacTeHUH. KietodHas HHKECHEPHs
KaK COBPEMEHHAas! TEXHOJIOTUsI PA3MHOXKEHHUSI PACTEHHH.

[TouBa. PaGorer B.B. JlokyuaeBa o mouBe. XapaKTepUCTUKa MOYBBL. PazHooOpasue mous. Ilnomopomue mousbl. YmoOpenus. Hapymenus
MUHEPAJILHOIO HMHTAHUS PAacTeHHM. ATpOTEXHHUYECKHEe NPUEMBI 00paboTku mouBkbl [loHsATHE O CeBOOOOPOTE M €ro 3HAYCHWH JUIS BBIPALIMBAHUA
CEJILCKOXO3SICTBEHHBIX KYJIBTYP.

Jlemoncmpayua criocoO0B BET€TaTHBHOTO pa3MHo>KeHHﬂ Ha MpUMepe KOMHATHBIX PaCTCHUH.

JIabopamopusie u npakmuyveckue padoomol

N3ydeHne MUTO3a B KOPEUIKE JIyKa.



W3y4eHne )KU3HEHHBIX [IUKJIOB pacTeHUi Ha repObapHbIX oOpasiax.

MeTo/161 MUKPOKIIOHAJIEHOTO Pa3MHOXKEHHUSI PACTCHHM.

Kiuaccnduxanus nserkoBbiX. OmHononpHble U J[BynonpHBIe. CeMmelicTBa IBETKOBBIX. JIBynmonpHBIe: KpecromnBerHele, Po3onserHble,
[TacnénoBele, CroxxHonBeTHble, MoThUIEKOBEIE (BoOoBBIe), 3oHTHYHBIC. OMHOMOJBHBIC: 3JaKH, AMapuiuTHCcOBBIe, Jlunelnble. OpXHIHBIE.
OTnuunrtenbHble pu3Haku. QopMysBl B qUarpaMMbl IBETKOB. JIHKOpAcTyIHe ¥ KyJIbTypHBIE IPEJACTaBUTEIIN CEMEWCTB, X 3HAUCHUE B IIPUPOJE H
UCIIO0JIB30BaHUE YEJIOBEKOM. PaciipocTpaHeHHE B SKOJIOTHS I[BETKOBBIX.

Jlabopamopusie u npakmuueckue padomsot

N3ydyeHne oTIIMUUTETHHBIX IPH3HAKOB MIPEICTABUTEICH CEMEHCTB MOKPHITOCEMEHHBIX.

Omnpenenenne npeacTaBUTeNeH pa3IHIHBIX CEMEHCTB C HCIOIB30BaHUEM ONpPECIIUTENCH PAaCTeHHH HITH OIPeeTUTEIbHBIX KapTOUeK.
JKosiorus pacreHuii. PacteHusi B mpupoIHBIX cO00mecTBaX

Pactennuss u cpema oburtanms. Oxojorumdeckue (akTopbl. PacTeHHWss W yCIOBHS HEXHBOW IPHPOIBI: CBET, TEMIIEpaTypa, BIIAXHOCTb,
MHHEpAIBbHBIA COCTaB IIOYBBL. JKOJOIMYECKHE TpPYyNNbl pacTeHuid. PacTeHus W ycCIIOBUSL XKMBOM HpPHUPOJABI: IPSIMOE M KOCBEHHOE BO3ICHCTBHUE
OpraHu3MOB Ha pacTeHus. B3auMocBsI3u pacTeHul Mex 1y co00i U ¢ IPyTUMHU OpraHU3MaMHU.

3HayeHWe MOYBEHHBIX OPraHW3MOB IS MHTAHUS pacTeHuil. Pusocdepa. Bakrepuanbubie kiyOeHbKH. Mukoprsa (9HI0- U 3KTOMHKOPH3A).
3enénple yaoOpeHusl.

PactutenpHoe cooOmecTBo (putornieHo3). buomeno3. DOkocucrema. buopasHooOpasue. BuOBOM coCTaB pacTHTENBHBIX COOOILNECTB,
JTOMHUHHPYIOIINE B HUX BUABI pacTeHH. Pacmpenesienne BHIOB B pacTUTENBHBIX coobmecTBaxX. SpycHocTh. PacTuTensHble coobmecTna: jeca, JIyra,
6onoTa, TyHAPHL, MYyCTHIHH. [IpHcnocoOIeHHOCTh pacTeHHil K cpefe W MectaM obOutaHus. CMeHa pPacTHUTENBHBIX co0OIIecTB. PacTHTEIBHOCTH
(pactuTeNbHBIN TOKPOB). DIopa.

B3aumocBsi3p opranusmoB. HMudekmumonHabie Oone3Hn pacTteHuid W uX Bo30Oymutenu. BupycHble (Mo3amunas Oone3Hb Tabaka,
[ECTPOJIETIECTHOCTh TIONbIIAaHA U JIpyTHeE), IpUOKOBBIE (p’KaBUMHA, MYYHHUCTasl poca) M OakTepuajabHble (MOKpas T'HUIIb) 3a00J€BaHMs PacTCHUH.
immyHuTeT y pacteHuid. [IpHunHbl pacipocTpaHeHuss HHOEKIIHOHHBIX Oosie3Hel pacTeHui. [IpUHITHIBI TPOGHUIAKTHKYA U JICUCHHST HHPEKIIMOHHBIX
6osie3Hel pacTeHU B MPaKTUKE PACTEHUEBO/ICTBA.

IKCKypcuu unu 6u0eoIKCKypcuu

N3ydeHne BUIOBOTO COCTaBa M 3KOJOTHYECKOTO COCTOSIHHS OHOTO U3 PACTUTENIBHBIX COOOIIECTB pErHoHa.

JlabopamopHnbie u npakmuueckue pabomsol

N3ydyeHne ocOOEHHOCTEH CTPOEHHS paCTEHUH PA3IMUHBIX HKOJIOTUYECKUX IPYTIIL.

PacTuTe bHBIH MHP H 1eSITEJILHOCTH YeJI0BeKa

PasButne pacturenpHoro mupa. JKuzHp pacreHuil B Boje. IlepBrie HazemHble pacTeHus. OCBOEHHE PACTEHUSIMHM CYIIH. OTallbl Pa3BUTHUS
Ha3eMHBIX PACTEHHH OCHOBHBIX CUCTEMAaTHYECKUX Ipynil. PUHHOPUTHI — mepBble Ha3eMHbIE COCYIUCThIe pacTeHus. [losBieHne TKaHEH U OpPraHoB.
Ponp npeBHUX ManiOpOTHUKOBUIHBIX. Y CII0)KHEHHE PACTUTENILHOTO MUPa B IIPOIECCE HBOJIIOLIUH.

[Taneoboranuka. Mckomnaemsle octatku pacteHui. Oxamenenoctu. OtnevaTku. « KuBble HCKOTaeMble» Cpeld COBPEMEHHBIX PACTEHUH.



KyJIbTypHBIC PACTEHHS M HMX IIPOUCXOXJEHHE. LIeHTphl MHOrooOpasus M IPOHUCXOXKIEHHS KyIbTYpHBIX pacteHnd (mo H.M. BaBuiony).
KynbTypa 3emnenenus. KyIbTypHble pacTeHHs CENbCKOXO03sHCTBEHHbIX YTOIHi: OBOIIHBIE, II00BO-STO/IHbIE, [OJeBbIe. [IpescTaBIeH s O CeNeKIuK
¥ OuoTexHonorud. MeTonpl BBHIBEIEHHS HOBBIX COPTOB pacTeHHH. BO3HMKHOBEHHE KOHTPACTHBIX IPH3HAKOB Y pPACTCHHH OJHOro BUIA.
UckyccrBeHHbli 0T60p. HacmencTBeHHOCTH, u3MeHunBocTh. CO3/aHHE HOBBIX MPOJOBONECTBEHHBIX KyIbTyp. [IpOf0BOIBCTBEHHAS 0E30IACHOCTD.
banku cemsH.

PacTeHust Topojia, 0COGEHHOCTh OPOACKOi (JIOphl. 3aHOCHbIE W abOpUreHHbIe BHABL CHHAHTPONHBIE, COPHBIE pacTeHus. VHTPOTYHEHTHL
[Tapku, econapKH, CKBepbl, GoTaHHYeCKHe caipl, JeHapapun. O3enenenue. KoMHaTHbIE pacTeHUS, IIBETOBOJICTBO.

[ToceICTBYS JESTENPHOCTH YeI0OBeKa B 9KocucTeMax. OXpaHa pacTUTENFHOr0 Mupa. BoccTaHOBIIEHHE YHMCIIEHHOCTH PE/IKUX BHIOB PACTCHUM.
Oco60 oxpaHseMble IPHPOIHBIE TeppuTopHH (Hanee — OOIIT): 3am0BeJHUKH, 3aKa3HUKH, HALMOHAILHbIE TAPKU, ONOCHEPHBIC 3aII0BEHUKH. Oxpana
pacrenwmii. Pacrenns Kpacnoi kauru Poccuiickoii @enepanun.

8 KVIACC

I'pu6b1 1 rpudON0I00HBIE OPTraHU3MBbI.

Mukosiorsst — Hayka o rpubax. O6Imas xapakTepucTHka rpu6oB. Mopdosorndeckie 0COOEHHOCTH BEreTaTHBHOTO Tesa. ['Mdbl, MUICITHH.
OCOGEHHOCTH CTPOCHHS KIETOK rpuboB. CXOJACTBO M pAsiWuds C DACTCHHUSIMH M JKHBOTHBIMH. IluTanue rpu6oB (CHMOMOHTBI, CampoTpodsL,
napasuThl). PazMHoXkeHHe rpuboB.

ITnecuensie rpuOBl. CheT0OHBIE U STOBUTHIE TPUOBL

3uromunersl. OCHOBHBIE YEPTHI OPraHU3aIMH Ha IIpUMepe MyKopa. PoJib B Ipupoie ¥ XKU3HU YeJIOBEKa.

ACKOMHUIETHI HIIH CyMYaThle Tpr6bl. OCOGEHHOCTH CTPOEHHS U KU3HEAESTEIBHOCTH, PACIPOCTPAHEHHE M SKOJIOTHYECKoe 3HaueHue. CTpoeHHe
Ha OpuMepe TeHnmuIa. OIHOKIETOUHbIE ACKOMUIETH! — APOXOKH. McIonp30Banue IPoXoKed Npy Bbieyke xiuebda. IlapasuTuyeckue npe/icTaBuTeNn
ACKOMMIIECTOB (BO30Y/IUTENHN CIIOPHIHBH, NIAPIITH, MYYHHCTON POCHI B IPYTHE) H BPeJl, HAHOCUMBIA UMH CEIIbCKOMY XO3SHCTBY.

Basummomunersl. O6INast XapaKTepUCTHKA, 0COBEHHOCTH CTPOEHHSI W PA3MHOXKEHHS Ha IMPUMEpEe MUIANIOYHBIX IpHOOB. 3HayeHHe IpHOOB B
IPEpOJE W B KM3HH dejoBeka. CheloOHBIE U sIOBHTBIC IpHOBL IlapasuTHueckue Tpe/iCTaBUTENH 0a3HIMOMHUIETOB (IOJNOBHEBBIC, PiKABUMHHBIE,
HEKOTOPBIE TPYTOBbIe). MUKOpHU3a U €€ 3HAYECHHE.

I'pubononobusie opranusmbl. OcobeHHOCTH cTpoeHus KieTok. Oomuuersl. Ilapasurideckue NpEACTaBUTENH OOMHMIETOB Ha MIPAMEpPE
butodTOpHL.

O61masi XapaKTePUCTHKA JTHXEHHU3MPOBAHHBIX IPUOOB (HIIaifHuKH). OCOOGEHHOCTH MOP(OIOTHI W aHATOMHYECKOTO CTPOCHHS JTHIIAHHUKOB,
NWTaHHe W pasMHOXKEHHe. MHOrooGpasde H OKOJOTMYECKHE TIPYIIbI JIMIIAWHAKOB. 3HAYEHHE JIMIIAHHWKOB B IPUPONC H XO3SHCTBEHHOH
JeSTEPHOCTH YelloBeKa. IHAMKaTOpHas POJIb JUIIARHAKOB. JIMIIafHUKY — THOHEPHI TPHPOIHBIX COOOIIECTB.

PoJib rpHOOB B KPYyrOBOPOTE BEIECTR B 3KOCHCTEME. POJIb IPHOOB B [I0YBOOOPA30OBAHHH M 0OECTIEYEHUH IIOAOPO UL TOUBBL. BoNe3HETBOPHBIE
(mapazutuueckue) rpuObl. MuKo3sl. Mepsl IpOQUIAKTHKA MUKO30B.



JlabopamopHhsle u npakmu4ecKkue pabomot.
M3ydeHne 0cOGEHHOCTEH CTPOSHHUS IIOAOBBIX Tl IIIATIOYHBIX I'PHOOB Ha MUKPOCKONIMYECKUX TIpeapaTax u MyJIshKax.
V3yueHne CTpOEHHUS IUICCHEBBIX TPUOOB: MyKOpPa U MEHANIUILIA.
V3ydenue BIUSAHAS BHEIIHEX (AKTOPOB HA IMPOLECC PA3SMHOKEHHS JIPOAOKEH.
V3y4eHne CTPOEHHUS U KU3HEHHOTO KA GUTO(TOPE! HA KUBOM M repOapHOM MaTepHaje.
3yuenue CTpOEHHS JUIIAHHUKOB (Ha repOapHbIX 00pasiax).
KuBoTHbIE
300/10rusl — HAYKA 0 JKHBOTHBIX
O611ue ¥ cIenualbHbIe pa3aesl 30050rul. Kparkas uCToprst pa3BUTHS 300JI0IHH.
O6IMe ¥ CHelUaIbHble METOAB! W3yUCHHS >XHBOTHEIX. CBSi3b 300JI0THH C JIPYTMMH M HayKaMH, MEIUIMHOH H CEJIbCKAM X03SHCTBOM.
3HaYeHHE 300J0THUECKIX 3HAHMH 1714 yenoBeka. [Ipodeccuu 4enoBeka, CBA3aHHbIE C 300JI0THEH.
Jlemoncmpayus TOPTPETOB YUEHBIX, H300pakeHUH, MOJIENIeH JKUBOTHBIX, MYJISKH JKUBOTHBIX, BIIXXHBIX IIPEIapaToB 1 JIPYroc.
JlabopamopHnsle u npakmu4ecKkue pabomol
CocTaBjleHHe PEKOMEH IAIHiA IO COOPY 300TOTHYECKHX KOJUIEKITHH.
CocTaBieHHe OnucaHuii mpodeccuii, CBI3aHHBIX C 300JI0THEH.
O61mas opranu3ais XUBOTHOTO OpraHu3mMa.
OcoGeHHOCTH CTPOEHHS KMBOTHOMH KJIETKH. MHOrOKIETOYHOCTh. TKaHH XKHUBOTHOIO OpraHu3Ma. Crpoenue ¥ QyHKIUH TKaHEH KUBOTHOTO
opraumzMa. Oprassl ¥ CHCTEMBI OPI'aHOB XKHBOTHOTO opranu3Ma. Gopma Tejia JKHBOTHOTO, CHMMETPHUS TeJIa, pa3sMEpPBI TEIIA.
Jla6opamopHtsie u npakmu4eckue pabomol
VccienoBaHue KIETOK IO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.
CpaBHEHHE PAaCTUTEIbHOH U )KMBOTHOH KIICTOK.
W3ydenune TkaHeH )KUBOTHBIX.
CTpoenne 1 Ku3HeIesITeIbHOCTD JKUBOTHOI0 OPraHU3Ma
OpraHu3MeHHbIH YPOBEHb OPraHU3AMH JKH3HH
IuTanue y sKHBOTHBIX. DTANbl [IMTAHHUS Y XKUBOTHBIX. THIBI MUTaHMs. JHIOUHUTO3 M IK30LUTO3. KileTouHoe W TIOJOCTHOE NUILEBAPEHHUE.
[IpoHCXOXKIEHHE THIIEBAPUTEIPHON CHCTEMBL. OBOJIONHS IHMIIEBAPHTEILHON CHCTEMBI. Pa3nenenye NHUINEBApUTETFHON CHCTEMBI Ha OTICIBL
OcOGEHHOCTH MTAHMS PACTUTEIHLHOSIHBIX KHBOTHBIX. OCOOEHHOCTH UTAHUS XUIIHBIX KMBOTHBIX.
JlabopamopHtysie u npakmuiecKue pabomsl
V3ydeHre MATAHKS IPOCTEHIIETO MO MEKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.
M3ydeHne NUTaHUs OTACTBHBIX IIPEJCTABUTENEH Pa3IMYHbIX TPYII XKUBOTHBIX.
TpancnopT y *HBOTHBIX. TpaHCIOpT y cTpekarommx u ryOok. IlomocTu Tena y JKABOTHBIX. [TpoucxXOXJIEHHE U CTPOCHME IEPBHYHOU
110JI0CTH. Pa3BHTHE BTOPUUHOM (11TTOMUYECKOH) MOJOCTH. DBOMIONHS IOIOCTEN TeNa y XUBOTHBIX. DyHKIHMH NEPBUYHON M BTOPUYHOH IIOJOCTH TeJa.
[IpUuMHBl BO3HHKHOBEHHS TPAHCIIOPTHOH cHCTeMbl. (POPMHPOBAHHE KPOBEHOCHOH CHCTEMBI. DyHKIMA KPOBEHOCHOH CHCTEMBL 3aMKHYyTHIC H



HE3aMKHYThle KPOBEHOCHBIC CHCTeMBI. CBs3b THIIA KPOBEHOCHOW CHCTEMbI CO CTPOCHHEM IOJIOCTH TEJa. KpoBooOpamenue. Cepaue. OBOIOLHSI
KPOBEHOCHOU CHCTEMBI y TO3BOHOYHBIX )KHBOTHBIX.

JIpIXaHHe y KHBOTHBIX. VCroNnb30BaHHe KHCIOpona KHUBOTHBIMA. Jluddysus. J[pixaHHe MOBEPXHOCTBIO TENA. JIpIxaHue y ABYXCIIOMHBIX
KUBOTHBIX. DOPMHpPOBAHHUE JBIXaTENBHBIX OpraHoB. Jlpixanue B BOMHOH cpejie. JKabpbl. JlpixaHue B Ha3eMHOH cpejie. JIpIxaHue TPH TOMOIIY TPaxew.
JIErkue. DBOJIIOIHS ABIXaTEIbHON CUCTEMBI Y IO3BOHOYHBIX )KHUBOTHBIX.

Beigeaenne y xuBoTHbIX. OcMoc. OcMoTiyeckoe napiienne. CTpOeHHe BBIIETUTEIPHON CHCTEMBI Y JKUBOTHBIX. DBOJIOIHS BBIIEIUTENBHON
CHCTEMBI y JKHBOTHBIX. BhIIenuTenbHas cucrema HedpuamanpHOro tuma. IIpoToHe(puauanbHas BBIICTUTENbHAS CHCTEMA. Mertanedpunuanbaas
BBIIENMTENbHAS cucTeMa. CBS3b CTPOEGHHMS BBLICTUTENHHOM CHCTEMBI C THIOM IIOJOCTH Tena. BBIICMMTENbHBIE CHCTEMBI AKTHBHOTO THIIA.
ManbIUrueBblie COCYAbl. DBOIIONMS IT0YEK Y O3BOHOYHBIX )KUBOTHBIX.

Onopa U JABHKeHHE y KUBOTHbIX. OpraHbl JBUKEHHS y KIETKU. ['MAPOCTATUYECKHH CKENET. HapyxHbIii ckeneT. BHyTpeHHHU CKeleT.
DOPMHPOBAHHE PHIYAKHBIX KOHEYHOCTEH, MPABAIO phIYara. DBOJIONHS ONOPHO-IBUTATEIBHOW CHCTEMbI y TO3BOHOYHBIX JXKMBOTHBIX. CtpoeHue
mbim. JBrkerre B Boje. 1lnaBanne. Borrankusaromast cuia. [laBatenbHble my3sipu. JIBIKeHHE B HA3eMHO-BO3YIIHON CPEJIE. [Ton&r. IlogpeMHas
cuja. Pa3nudHble TUIBI OJIETA.

Perysiunsi ;KM3HEIESATeILHOCTH y KMBOTHBIX. HepBHas u rymopaibHast perymsuus. OCOOCHHOCTH nepBHO# peryysmun. uddysnas
HepBHasi cucrema. [anrmmu. llenTpansHas ¥ nepudepuueckas HeppHas cucrema. llepanmsamus. IBomonus HEPBHOW CHUCTEMBI Yy IIO3BOHOYHBIX
JKHBOTHBIX. | OpMOHa/IbHas perymsims. OcoGeHHOCTH TOPMOHAIBHON PeryIsiuy. [Ipumeps! HEPBHOM K TOPMOHATBHOH PEryIIALHA.

Pa3zHo00pa3ue :XHBOTHBIX

JIByXc/I0liHbIE M TPEXCIOHHbIE JKHBOTHBIE H MX 0CoOeHHOCTH. J[ByXCIIOHHBIC XUBOTHBIC. THII Crpexkarommue, uid KuIIeuHOOIOCTHBIC.
OCOGEHHOCTH KJIETOYHOM OpraHM3aluy. DmuuepMuc u racrpopepmuc. CrpexatenbHbie KieTKH. JKH3HCHHBIH LUK CTPEKAIOMIMX. ®opmupoBaHue
MeTy3bl. JKHU3HEHHBIH UK CA(OUIHBIX U THIPOUIHBIX Mey3. KopasL.

Jla6opamopHnsle u npakmu4ecKkue pabomol.

M3yueHne CTpOCHHS U KH3HEAEATEIBHOCTH TH/IPBL.

M3y4yeHre XUMHIECKOTO COCTAaBa CKENIETA KOJIOHHAIBHBIX KOPAIOBBIX TIOJIMIIOB.

Tpéxcioiiabie kuBoTHbIe. DopmupoBanue monoctd Tena. OcobeHHOCTH ¥ (QYHKIMH BTOPHYHOH TOJIOCTH Teja. Oprasbl BBIICTICHUSA:
npotoneppuun ¥ MeraHegpuauu. OOmMMA IJIaH CTPOEHHS TPEXCIOHMHOIO KHBOTHOIO. Oco0OeHHOCTH OpraHu3allid TPEXCIOMHBIX JKHBOTHBIX.
BunarepaibHast (IByCTOPOHHSSI) CUMMETpHs. lIepBHYHOPOTHIE XXUBOTHBIE. TpoxogopHbie KUBOTHBIE. JIMHAIONME XMBOTHBIE. BTOpPHYHOPOTHIE
KUBOTHBIE.

Tun Iliockue wepsn. OCOGEHHOCTH OpTaHH3AIMM IUIOCKHX YepBeil Ha IpUMepe MONO4HOH IuiaHapuu. CTpOeHHE IOKPOBOB M KOXKHO-
MYCKyJIbHOro Memmka. Ilapenxuma. CTpOeHHE MHIIEBAPHTENbHON, BBIIEIATEBHON H HEPBHOH CHCTEM. [IpucnocoOeHue IUIOCKMX YEpBEH K
napazutusMy. Cocanpiuki. JKU3HEHHBINA UK MEYEHOYHOrO COCAIbIIUKA. JICHTOUHEIE YCPBA. KH3HEHHBIH UK [IAPOKOTO JICHTENa U OBIYBETO
(cBUHOTO) IemHs. JIpyrie Ipe/ICTABUTENN IapasuTHYECKUX MIIOCKKX yepseii. [IpodunakTika 3a00JIeBaHUH, BRI3BIBAEMBIX IUIOCKUMU YEPBIMHU.

JlabopamopHbsle u npakmuyeckue pabomol

VI3ydeHune KU3HeIesTeNHHOCTH, BHEUIHETO W BHYTPEHHETO CTPOEHHS IPECHOBO/IHBIX IIOCKHMX YEPBEH.



Nzydenue cTpoeHus mapa3suTHUECKUX IUIOCKUX YEPBEH Ha BIIAXHBIX IIperiaparax.

Tun Kpyrabie yepBu. OcoGEHHOCTH OpraHM3alldl KpyribiX depBed. CTpoeHHe KpyIJIBIX YepBed Ha IpHUMEpE 4YeIOBEYECKOW acKapubl.
ITOKpOBBI M KOXHO-MYCKYJIbHBIM MeImok Hemaron. Jluapka. Crpoenue W (DyHKIIMOHMPOBAHHWE CHCTEM OPraHOB HeMarol. KM3HEHHBIH UK
YeJI0BEUECKOHN acKapu/bl.

JlabopamopHusle u npakmuueckue padomol

N3ydenue CTpoeHHs 4eJI0BEUECKOH (CBUHOM) aCKapH/Ibl.

Tun Koanuyareie yepBu. OCOOCHHOCTH OpraHU3alldM KOJbYATHIX YepBeU Ha IpHMepe NOXKAeBOro 4epBs. CTpOEHHE MOKPOBOB H KOXKHO-
MYyCKyJIbHOTO Memika. Opranusaius mojoctd tena. CTpoeHuUe MHUIIeBapUTEIFHON, KPOBEHOCHOM, BBIICTUTENBHON M HEPBHOM cHCTeM. PasMHOXeHHe
KOJIbYaThIX YyepBel. PasHooOpa3ue KonbuaThIX YepBE.

Jlabopamopusle u npakmuueckue padoomel.

N3y4eHne BHEITHETO ¥ BHYTPEHHETO CTPOEHUS JOKIEBOTO YEPBS.

W3ydeHue BHEITHETO U BHYTPEHHETO CTPOEHUSI MEIUIIMHCKON ITUABKH.

W3ydeHnue cTpoeHUs] MHOTOIIETHHKOBBIX YEPBEH.

Tun Mounockn. OcoOeHHOCTH OpraHu3aIlii MOJUTIOCKOB. CTpOEHHE Tejla MOJUIIOCKOB. PemyKims NEeJTOMHYECKOM IMOJIOCTH: MPUYUHBI H
nocneacTsus. PopMUpOBaHKE MAHTHHHON MOJNOCTH M pakoBuHbL CTpoeHWe W (YHKIMOHMPOBAHHE CHCTEM OPraHOB MOJUIIOCKOB. PasHoobpasue
MOJIUTIOCKOB. J[BycTBOpUYATHIE MOJUTIOCKH. BproXOHOrHe MOJUTIOCKH. [ 0JI0BOHOTHE MOJUIFOCKH.

JlabopamopHusle u npakmuuecKkue padomel.

N3ydeHnne BHEITHETO ¥ BHYTPEHHETO CTPOEHHUS JIBYCTBOPYATOIO MOJUIIOCKA.

V3ydeHne BHENIHETO ¥ BHYTPEHHETO CTPOSHHS OPIOXOHOTIOTO MOJUIIOCKA.

W3y4eHne BHENTHETO ¥ BHYTPEHHETO CTPOEHHUS FOJIOBOHOIOI'O MOJUIIOCKA.

W3ydeHne CTpoeHHs PAaKOBUH MOJUIIOCKOB.

Tun Yaenucronorme. OCOOEHHOCTH OpraHM3al[iM YWICHHCTOHOTUX. [1aH CTPOEHHs UYIEHHCTOHOIOTO JKHBOTHOIO. PenyKims BTOPHYHON
MOJIOCTH Telia: IPHYMHBI M IHOCIEACTBHs. Pasjenenue Tena Ha otTaensl. KoHedHOCTH wieHHCTOHOTHX. CTpoeHHe M (YHKIHOHHPOBAHHME CHCTEM
OpraHoB WICHUCTOHOTUX. OpraHbl YyBCTB WICHUCTOHOTHX. OCHOBHBIE I'PYIIILI WICHHCTOHOIHX.

Kuace Pakoo6pasubie. Ctpoerne 1 MOpdoIiorns pakooOpasHbIX Ha IpUMepe PedHoro paka. PasHooOpasue pakooOpasHbIX.

Kunace Iaykoo6pasubie. CTpoeHUe 1 MOPQOIIOTHs NMayKooOpa3HbIX Ha IpEMepe Iayka-KpecToBuKa. PasHooOpasue naykooOpasHbIX.

Knace Hacexombie. CTpoeHre M BHEIIHSE MOPQOIOrus HaceKOMbIX. KOHEYHOCTH W POTOBBIE anmaparbl HACEKOMBIX. JXKH3HEHHBIA IHKIT
HacekoMbIX. HacexoMble ¢ HENOJHBIM TpeBpaineHreM. HacexoMbie ¢ momHbM npeBpamerneM. Kykoika. OCHOBHBIE OTPsI/IbI HACEKOMBIX C HEIIOJTHBIM
npespamenueM: [Ipsamokpbuibie, [lomyxecTkokpsuible, B u Ilyxoempl. OTpsimpl HaceKOMBIX C IIOJHBIM HpeBpameHueM: JKecTKOKpBUIbIE,
[lepenoruaTokpsuibie, JIBykppuible, Yenryekpouibie, bioxu.

JlabopamopHhysle u npakmuyeckue pabomael

M3ydeHune BHENTHETO CTPOCHUS U KOHEYHOCTEH pakooOpa3HbIX.

M3ydeHue BHYTPEHHETO CTPOEHHSI PaKoOOpa3HOro.



W3ydenue cTpoeHus] pOTOBOTO anmapaTra i KOHEYHOCTEH HaCEKOMOTO.
N3yueHne BHYTPEHHETO CTPOCHHUS HACEKOMOTO.
W3ydeHne BHEITHETO CTPOCHHS U OMOJIOTHH HACEKOMBIX Pa3HBIX OTPSIOB.
OmnpejeneHue IpeaCTaBUTENEH Pa3THUYHBIX OTPSIOB U CEMEHCTB HACEKOMBIX C MCIIOJIL30BAHUEM OIIPEACIIUTEICH.
Tun Xopnosbie. OCOOEHHOCTH OpPraHU3allMi XOPAOBBIX XUBOTHBIX. [IpH3HAKH XOPJOBBIX KHUBOTHBIX: IVIOTKA C jXKaOE€PHBIMHU IIETISIMH, X0p/a,
HEpBHAs TPYOKa, 3HIOCTHIIB, TIOCTHATATLHBINA XBOCT. I10J0CTh T€1a XOPIOBBIX KUBOTHBIX.
[Toatun ["omoBoxopaoBbie. CTpOEHHE U KHU3HEAEITEIHOCTD JIAHIICTHHUKA.
JlabopamopHhbsie u npakmuueckue padomul
H3ydeHne BHEITHETO W BHYTPEHHETO CTPOCHHS JIAHIICTHUKA Ha (PUKCHPOBAaHHBIX IIpenaparax.
Pa3nooOpa3ue u 3B0JIIO1IHS 103BOHOYHBIX JKHBOTHBIX
OO6muii 0630p CTPOCHHUSI U Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX.
dopmupopanre ckenera. Koctu u xpsamu. OTHensl Tella MO3BOHOYHBIX KHBOTHBIX. BHCIEpATBHBIN M TYJOBUIIHBIA OTAENbL. OCHOBHBIE
IPYIIIIBI TO3BOHOYHBIX )KUBOTHBIX. BeCUEIIOCTHBIE M YeIIOCTHOPOTHIE. XKabepHble 1yru, GOpMUPOBAHHE YEIIOCTEH.
OcOOEHHOCTH CTPOEHHS CHCTEM OPraHOB MO3BOHOYHOrO >XKHBOTHOrO. Ilomocts Tena. IlumeBapurenbhas cucrema. KpoBeHocHas cucrema.
JlpixarenpHas cucreMa. MertanepuanaibHas BeICIUTENIbHAs ciucTeMa (Toukn). HepBHast TpyOka. OTebl HEPBHOM CHCTEMBL.
Hanknacc Ppi0bI
OCOGEHHOCTH CTPOEHHMS M OpraHM3allii phi0 Ha npumepe peuHoro okyHs. Yemryss poi0. Ckesier ppid. CTpoeHHe NHIIEBAPUTENHHOM,
KPOBEHOCHOM M BBIIEIUTENLHON cructeM. Jlpixanue y poi0. JKaOpsl pei6 u xabepHslii anmapat. HepsHas cucrema peid. Opransl 4yBCTB phiO. bokosast
nuHMs. XpsieBbie priosl. OCOOEHHOCTH CTPOEHHUS U JKH3HeAesTenbHOCTH. KocTHbIe phIObL. Jyuenéprie u jonacTenépple puObL.
JlabopamopHhsie u npakmuueckue pabomoi.
VI3ydeHue BHEITHETO U BHYTPEHHETO CTPOEHUS PHIOBL.
M3ydeHue ckeneTa KOCTHBIX U XPSILEBBIX PhIO.
N3yyenue pazHooOpa3usi poid.
Omnpenenenne Bo3pacTa phl0 110 YEIlIye.
Buixoa mo3BoOHOYHBIX Ha cymry. AM¢uouu, niaiu 3eMHOBOHbIE
IIpeToChUIKY BBIXO0/Ia HO3BOHOYHBIX Ha cylry. DopMHpOBaHHe PhIYaXHON KOHeYHOCTH. OCOOCHHOCTH CTPOEHHS U OpraHu3aluu aMmpubuii Ha
npuMepe TpassiHo# sisryiku. Ckenet ambuOHi, OT/IeIbl T03BOHOUHKKA. [IumeBapuTenbHas cucrema y ampuouii. CtpoeHne KpOBEHOCHOH CHCTEMBI U
pasznenenue kposu y ambuOuil (aprepuaibHbiii KoHyc). [lpixanue y amdubmii, pons uemoctHoro amnmapara. Koxnoe asixanue. ®opmupoBaHue
TYJIOBHIIHEIX HOYeK M UX ocobenHocTd. Hepsuas cucrema. Opransl uyBcTB. JKusHenusiid mukn amu6uit. I'onosactuk. Heotenns y amdubuit u
peryisinus Metamopdo3a. OCHOBHBIE IpyIITbl aM(pUOU.
Jlabopamopnsie u npakmuueckue pabomui
V3y4yeHre BHEITHETO M BHYTPEHHETO CTPOCHUSI JIATYIIKH U TPUTOHA.
W3yyenue ckenera JSTYIIKH.



M3y4eHne MHIUBHIYATIBHOTO Pa3BUTHS 3eMHOBOIHOTO.

AMHHOTHBIL. Penriimn, niu [IpecMmbikamomuecst

ITpucnoco6iieHnss MO3BOHOYHBIX JKHBOTHBIX K Pa3BHTHIO Ha cylie. 3apoblimieBbie 000J0YKH W uX (GyHKIMH. OCOOEHHOCTH CTPOEHHS H
OpraHM3alu{ PENTHIIMN HA IPUMEDPE IMPBITKOU sepunbl. OCOOEHHOCTH cKesleTa M KOHeUHocTel pentwinuil. ['pyanas kietka. J[BUkKEHUE Y peNTHIIHIA.
IInmesaputensnas cucrema. KposenocHas cucrema. Kpyru kpoBooGpartieHust U pasiefieHHe KPOBH B JKEIyIOuKe cepina. JIbIXaHde perTHIIMA.
®opmHpOBaHHE TA30BBIX MOUYEK M MX ocoOeHHocTH. HepBHas cucrema. Opradsl 4yBCTB. PasMHOXeHHE ¥ pa3BUTHE penThiivii. OCHOBHBIE TDYIIIBI
pENTHIINA.

Jlabopamopuvie u npakmuyveckue paoomel

M3ydenue BHEITHETO ¥ BHYTPEHHETO CTPOCHUSI SIIIEPHUILbI.

W3yuenne ckeneTa sSepHIlbl.

M3yyenue pa3Ho0Opa3ns MPECMBIKAIOITHXCS.

IITuner

OcoGEeHHOCTH CTPOEHHUS] W OpraHH3allMM IITHIl Ha NpuMepe cu30ro roiyds. Ilpucrmocobienus ntun K monéry. Ilepes. PasButue mepa,
CTpyKTypa nepheB. Tumel mepbeB. OCOOEHHOCTH B cTpoeHHWH ckenera. lleBka, mpspkka. ®opmupoBanue Kuiiss. OCOOEHHOCTH CTPOSHHS
IHINEBAPUTENbHON cucTeMbl. CTpOeHHE KPOBEHOCHOH cucTeMbl. Pasnmenenue kpoBu B cepime. Kpyru kpoooOpammenust y ntuil. OcoOeHHOCTH
JBIXaTENbHOM CUCTEMBL. Bo3nymiHble Memku M napaOpoHxu. MexaHu3M JBOWHOTO jabixaHus. CTpoeHHe HEPBHOM CHCTEMBI. Pa3BHTHE MO3XKeuKa.
OpuenTanusa ntun. Opraeel 4yBcTB. BreinenurensHas cucrema. Pazsutue nrun. Ctpoenue siinia. GopMupoBaHue sineBbIX o6onouek. [loBenenue
ntul. ToxoBanue. @opmupoBaHUe THE3.

Jlabopamopnsie u npakmuueckue padomol

M3yueHne BHEUTHETO M BHYTPEHHETO CTPOCHHUSI IITHII.

W3yueHue ckeneTa NTHIIHL.

M3ydenne BHEITHETO CTPOCHHS U IEPHEBOT0 TIOKPOBA IITHII.

N3ydenue cTpoeHus siIa nTHil.

OnpenesieHre NTHIL C HCIIOJIb30BAaHUEM OIPE/ICTHTENEH.

Muexonurawimue

OcoOEHHOCTH CTPOCHUS M OpraHM3aIlM{ MIICKOIMTAIONIMX Ha MpHMepe IToMOBOU Mbimd. Popmuposanue mepctu. CTpoenue Bonaoca. THIIbI
Bojioc. CanpHble U IOTOBBIE >Kene3bl. CkeneT mulekomuTaromux. OCOOCHHOCTH CTPOCHHUS CKejleTa KOHedHocTed. 3yOHas cucrema. CBs3p 3yOHOM
CHCTEMBI C THMIIOM IHTaHMs. PasHooOpasue 3yOHbIX cucteM. IlumeBaputenpHas cucTeMa MIEKOMHTAOMUX. OCOOEHHOCTH CTPOEHUS
MUIICBAPUTEILHON CHCTEMBI Y PACTUTENBHOSIHBIX MileKonmuTarommx. CTpoeHHe KpOBEHOCHOU cucTeMbl. Kpyru kpoBooOpareHus. JlprxateiabHas
cucrema. CrtpoeHme NETKHX, anbBeossipHoe JIbixaHue. Jmadparma. TymoBuinHble MOYKH W He(pOHBI MiEKOMUTAIOIUX. OCOOCHHOCTH HEPBHOM
cucTeMbl MilekonuTaromux. Opranbl 4yBcTB. Pasutue miexonutaromux. @opmupoBanue rmianeHTbl. OCOOSHHOCTH IUIAICHTAPHOTO ITHTAHHS.
Cucrema miekonuraromux. IlepBozepu. Cymuarbsie mitekonurarorume. [nanentapupie MirekonuTaronpe. CoOBpeMEHHAs CUCTEMA MIIEKOIIUTAIOLIHX.

Jlabopamopmsle u npakmuueckue paoomol



N3ydyenne cTpoeHus depena u 3yOHOH CHCTEMBI Pa3IMYHBIX MIIEKOTTUTAIOIIHX.

N3yuenue pazHooOpa3usi MICKONHUTAIOIIHX.

H3yuenne cTpoeHHS CKeJIeTa MIICKOTTHTAIOIITHX.

IBOJIONHSA M IKOJIOTHS JKHBOTHBIX

OBoonus OECIIO3BOHOYHBIX )KUBOTHBIX. DBOJTIOIHS XOPIOBBIX JKHUBOTHBIX.

Cpena oburtaHus M 3KoJOrHyeckas HHUINA. JKoiorndeckue (paktopbl. AOHOTHYECKHE, OMOTHYECKHE W aHTPONOreHHbIe (akTopbl. OCHOBHBIC
9KOJIOTHYECKHE 3aKOHBI. 3aKOH ONTUMYyMa. 3aKOH JIMMUTHPYIOMETo (akTopa. 3aKOH SKOJOTHYECKOW WHIUBHAYATLHOCTH BHIOB. [IprcmocoOieHus
OpraHu3MOB.

Bonnas cpena oburanms. XapaKTepHCTHKa BOIHOW cperbl. IlmoTtHocTs u Temmeparypa Bojbl. Con€HOCTh BOmOEMOB. PacTBOpUMOCTH
KHCJIOpOZIa M YIUVIEKHCIIOTO ra3a B Boje. Mopckue opranusMmbl. [ImaHkToH, HekTOH, OeHTOC. OCOOEHHOCTH CTpPOEHHS TUIAHKTOHHBIX OPraHH3MOB.
ITpucnocobnenns k xu3HU B Tojmie BoAbl. OCOOCHHOCTH CTPOCHHS W OHOJOTHH OEHTOCHBIX OpraHu3MoB. IIpecHOBOmHBIE OpraHu3Mbl. [TpoGieMbl
ocMoperymsnuu. [Ipucnoco6ieHust opraHu3MoB K JKU3HH B MOPCKOH M MPecHOM Boje. BTopuyHOBOIHBIE OpraHu3Mbl. @opMHUpPOBaHHUE JIABHUKOB H
TIJIaBaTENbHBIX MTEPETIOHOK.

HaszemHo-BO3nymHas cpena oOMTaHus. XapaKTepUCTHKA HA3eMHO-BO3AYINHOW cpenbl obuTaHus. [ITOTHOCTH M BIAXHOCTH Cpenbl. BIxon
JKMBOTHBIX Ha cymnry. IIpumepsl aganrtanuii Kk Ha3eMHBIM YCJIOBUSIM oOuTaHus. DopMupoBaHHE JETKAX, MATBIHTHEBBIX COCYIOB W KYTHUKYJBI Y
WIEHUCTOHOruX. PopMupoBanue koHeuyHocTed. OCOOEHHOCTH JIbIXaHUSI M BOJHOTO OajlaHca y HA3eMHBIX OpTaHW3MOB. AJTanTalliy K MOJIETY Y MTHIL,
HACeKOMBIX M pyKOKphUIbIX. [IpaBuio Asena. [1paBuio beprmana.

ITouBeHHast cpena obuTaHus. XapaKTepHCTHKA MOYBEHHOU cpe/ibl oOuTaHuss. OCOOCHHOCTH CTPOCHHS U aJalTaldi NOYBEHHBIX OPTaHA3MOB.
AqanTanuy KoJab4aThIX YepBel, HACEKOMBIX U TTO3BOHOYHBIX JKHBOTHBIX K IIOYBEHHOMU cpejie OOUTaHHS.

OpranusMmeHHas cpena oOWTaHMs. XapaKTEpHUCTUKAa OpraHU3MEHHOW cpeabl oOurTaHus. l[IpucrmocoOineHuss OpraHu3MOB K Iapa3sHTH3MY.
BszaumooTtHOIEeHus napasuT-xo3suH. [lapazuTel 1 mapazutonabl. DKTONApa3suThl U dH0Napa3uThl. [lapasuTudeckue Mmiockue, Kpyrible, KoJbuaThie
yepsH. [lapasutuyeckue wieHuctoHorue. @opMupoBaHue NpUCOCOK U KproubeB. DopMUpOBaHHE IJIOTHBIX TOKPOBOB. PeyKIlHsi CEHCOPHBIX OpPraHOB
U JIPYTHX CHCTEM OPraHOB.

Jemoncmpayuu >xUBBIX XUBOTHBIX, Yy4es, KOJUICKIHHA, pa3aTOYHOTO MaTepraia, MyJisDKed | MoJiesei, TabuIl, CaiiioB, BUICOPHIEMOB U
canToB IHTepHEeTa, NOKa3BIBAIOIIUX IIPUCIIOCOOJIEHHOCTh >KMBOTHBIX K YCIOBHSIM Cpelabl OOWMTaHUsS, IIEMH M CETH IHUTAaHUSA B DKOCHCTEMAX,
PacIpoCTPaHEHHUE JKUBOTHBIX B IPUPOIHBIX 30HAX 3eMIIH, reorpaduuIecKux KapT ()KHBOTHBIA MHP 3E€MIIH ).

JlabopamopHnbie u npakmuyveckue padomol

N3yuenne npupoIHOro coodIecTBa: coctaBa u CTPYKTYPHI.

DKCKYpCHS WIH BUJIEOIKCKYPCHSI.

Ce30HHBIE SIBJICHUS B XXU3HU KHBOTHBIX.
7KuBoTHBIE H Ye10BeK

Bo3zeiicTBue denoBeka Ha )XUBOTHBIX B IIPUPOJE: IPSIMOe U KOCBeHHOE. [[poMBICIIOBBIE )KUBOTHEIE (PBIO0JIOBCTBO, 0X0Ta). BeaeHue nmpompiciia
JKMBOTHBIX Ha OCHOBE HAay4yHOro noaxosa. OnomMamHuBaHue )KUBOTHBIX. JIMKHE Mpeku JOMaIHUX KUBOTHBIX. Ceneknus. [lopompl. MIcKkyccTBeHHBIH



otoop. KoHTpacTHBIE (GOpMBI KHBOTHBIX IO OJHOMY M TOMY K€ NPH3HAKy B Ipeaeiax oaHoro Buaa. KioHupoBaHue >kuBOTHBIX. Kiieroussle,
XPOMOCOMHBIE U T€HETUYECKHE TEXHOIOTHH B CO3JJAHUHM HOBBIX IIOPOJI CENTBCKOXO03SICTBEHHBIX HKHUBOTHBIX.

3Ha4yeHHe [OMAIlHUX >XHMBOTHBIX B JKM3HM dYejoBeKa. JKHMBOTHBIE CeNbCKOXO3SHCTBEHHBIX yroaui. IltumeBoncrtso. XKMBOTHOBOICTBO.
PacnpoctpanéHHble HHPEKIUOHHBIE 3a00JICBAHUS Y AOMAIHUX JKUBOTHBIX. DNH300THH. [IpHHIMNBI NTpO(UIAKTHKY U JIeYeHHs PaclpOCTPaHEHHBIX
UHQEKIMOHHBIX 3a00JIEBaHU# TOMAITHUX KABOTHBIX. JKUBOTHBIC-BPETUTEIH, METO B! OOPHOBI C JKUBOTHBIMU-BPETUTEIISIMH.

I'opon kak cpenma oOutaHus, co3fqaHHas dYenoBeKoM. CHHaHTpPONHBIE BHIBI JKUBOTHBIX. AJaNTalUsl >KUBOTHBIX B YCJIOBHSX TOpPOJA.
BoccraHOBIEHNE YHCIEHHOCTH PEAKUX BHIOB )XUBOTHBIX: 0c000 oxpansiemble npupoansie Tepputopuu (OOIIT). bruocdepusie pesepsarsl. KpacHas
KHHIa )KMBOTHBIX Poccru. Mepbl coXxpaHeHUs 1 BOCCTaHOBIIEHUS )KUBOTHOTO MHUPA.

AHemoncmpayuu qyden, KOIIEKIM, TabauIl, ciaiioB, BUACOPHIEMOB U cailToB VIHTepHETa, IOKA3BIBAIOIINX OXPAHSIEMBIX U IIPOMBICIIOBBIX
JKUBOTHBIX, CIIOCOOBI PBIOOJIOBCTBA, OXOTHI, AKKIMMATH3aIlMM M pa3BENCHHUS JOMAIHUX >KUBOTHBIX, JKHBOTHBIX CEJIBCKOXO3SHCTBEHHBIX YIOIMH,
CIIOCOOBI OXPaHbI PEJIKUX KUBOTHBIX, IPUBJICYECHHUS M OXPAHBI )KUBOTHBIX rOpO/JIa.

Jlabopamopmusle u npakmuueckue pabonpl

W3ydenne HaceKOMBIX-BpEIUTEIeH CeIbCKOX03IHCTBEHHBIX KYJIBTYP.

HaOmronenus 3a nTUIIaMu B TOPOJICKOM cpejie.

9 KUIACC

BBenenue
Cucrema OHOJIOTHYECKUX HAYK, H3YYaIOIUX YEeJIOBEKa: IIUTOJIOTHSI, TUCTOJIOTHSI, SMOPHOJIOTHS, TEHETHKA, aHTPOIIOJIOTHsI, aHATOMHUSI YETIOBEKa,

(bu3noNIOrus YenoBeKa u APyrue MeUIUHCKAE HAYKH.
[Ipodeccun, cBsizaHHBIE ¢ HAYKaMU O 4YesioBeKe. I lepcrieKTHBEI pa3BUTHS 3HAHHH 00 OpraHH3Me YEIOBEKE U €r0 CBS3SX C OKpYXKarolIel cpeloi.
JlemoHCTpanust TabauIl, CiaioB, BUACOPMIBMOB U caiiToB MHTEpHETa, MOKA3bIBAIOIINX Pa3Hble OMOJOTHYECKHE UCIMIUIMHEL, CBA3aHHBIE C
H3y4YeHUEM YeloBeKa, Mpodeccuii, CBI3aHHBIX C U3YUCHHEM OpraHu3Ma YeJloBeKa U MEeIUIIUHOM.

O61muii 0630p KJIETOK U TKAHEH OpPraHu3Ma 4ejioBeKa

OOMeH BelIecTB Kak OCHOBA JKM3HHM 4YeJOBeKa. belKkW, JUMHIbI, YIIeBOJbI, HYKJIEHMHOBBIE KHCIOTBHI, HU3KOMOJEKYJSPHBIE COEAWHEHUS,
BKJTIOYAsi BATAMHHBI. XHUMHYECKOE CTPOCHHE, 0COOCHHOCTH U (DYHKITUH OEJIKOB, JIMITHJIOB, YIJIEBOIOB, HYKJIEHHOBBIX KHCJIOT U HU3KOMOJIEKYJISIPHBIX
coequHenuii. AT® — yHuBepcaibHas sHepreTrudeckas Bamora kieTku. O01ee NoHsITHE 0 KaTabonu3Me (Ha MpuMepe KJIETOYHOTO JbIXaHus, HAUMHAs C
MOJrOTOBUTEJILHOTO 3Tama) U aHaboyiu3Me (Ha MpUMEpe pa3IMuHbIX OMOCHHTE30B, MPOUCXOAIINX B KieTke). CpaBHEHHE KJIETOYHOI'O IBIXaHHUS H
OpokeHus. Perynsmust OEIKOBOrO, YIJIEBOJIHOTO, JIMMUAHOTO oOMeHa. [IpsiMble W oOpaTHbBIE CBSI3M B peryysiiud. Poiib ¢pepMEeHTOB U TOPMOHOB B
mporeccax oOMeHa BeriecTB. HapymreHuss OHOXUMHUYECKHX TMPOIECCOB B KJIETKE: aBHTAMHHO3BI, JAeQeKThl B paboTe onpeneséHHbIX (HEpMEHTOB U
JIpyroe.

[Tutonorus. MuorooOpa3ue kieTok W uX jguddepeHnmanus. IMOPUOHAIBHBIE CTBOJIOBBIE KIIETKH, WHYIIMPOBAHHBIE TUIFOPHUIIOTEHTHBIE
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCJIOr0 YEJIOBEKa.



Krerounsie koHTakTe. MONEKyIApHBIE OCHOBBI OTBETA KJIETOK HA CHTHANIBL. IloHATHE KIeTouHOi rubeiu. JIAMHUT KIEeTOUHBIX JejeHui, oflee
IIPEACTABICHHUE O CTAPEHHUH Ha KJIETOYHOM H MOJIEKYJIIPHO-OHOIOrHYeckoM ypoBHe. OOIiee MOHATHE O PaKoBOi TpaHC(HOpMAINH KIIETOK.

Jlabopamopmnsie u npakmuueckue pabomol

IIpocMOTp 37IEKTPOHHO-MHKPOCKOIIMYECKHX (hoTorpaduii mpenapaTos CTPOSHUS KIETKH H MEKKIETOUHBIX KOHTAKTOB.

Tuner TkaHed opraHM3Ma 4YeNoBeKa: SNMTENHANBHAS, HEPBHAs, MBIIIEYHAS, COETMHUTENBHAS TKAHH. XapaKTepHCTHKA 1 KJ1accu(UKaIHH
snutenneB. HepBHas TkaHb: HeHpoHBI U Heliporius. Ctpoenue n (usHonorus HeipoHa. [TOTEHIHAT TOKOS ¥ MOTEHIUAT JIeHCTBHS. IIpoBenenue
HEPBHOTO HMIIyNbca. Kmaccupuramus u MexXaHH3MBI paGoThl CHHancoB. Helfpomenuaropsl M X pementopbl. MBIeuHas TKaHb: CKENETHAs,
cepaeynas u riankas. CTPOCHHE COKPATHTENBHOTO amlapara IONEpPedHO-MONOCATHIX MBI, MOJEKyIIpHbE MEXaHH3MBI COKDAIICHHS H
paccnabnenust. OTIHYHS IMaKoH MyCKyIaTypsl OT IIONCPECYHO-MONOCATOMH. DU3HONOTHS BO3GYIMMOCTH M COKPATHMOCTH IJIA/KON MbIUIEYHONH TKAHH.
CoenvuuTtesnbHas TKaHb: CBOMCTBA, Pa3IHYHbIE THIIBI KIETOK, XapaKTEPHCTHKA MEXKKIIETOYHOTO BEIECTBA. Knaccugukarus coeTMHUTETBHBIX TKAHEH:
COOCTBEHHO COE/IMHUTENbHBIE TKAHHU, TKAHH BHYTPEHHEH Cpe/Ibl, XpAIeBas TKaHb, KOCTHAS U JIPYTHE.

Jlabopamopmnsie u npakmuueckue pabomol

MuxkpockonupoBaHHe penapaToB OCHOBHBIX THIIOB TKAHEH.

HepBHas cucrema

Knaccugukarus nepsro#t cuctemsr. IlenTpanbHas i nepudepudeckas HeppHas cucreMa. CTpoeHHE HEpBa, 0G0I0UKH, KJIacCU(HKAIHMS HEPBOB.
CTpoeHHe CIMHHOTO M TOJOBHOTO Mo3ra. DYHKIMH OTAENOB CIIMHHOTO MO3ra. IIpOBOMSINME MyTH CIHHHOTO MO3ra. AHATOMHMS TOJOBHOTO MO3TA:
TIIPOJIOJITOBATHIA MO3T, CTBOJI MO3T'a, CPE/IHHH, MPOMEKY TOUHEIH, ITepeTHuii Mo3r. CTpOeHHEe MO3KEUKa M KOPbI GOJIBIIMX MOJTYIIAPHIA.

OyHKIUA OTZAENOB TOJOBHOIO MO3Ta M HX 4YacTed. UepellHOMO3rOBble U CIIMHHOMO3TOBBIE HEpBBL COMATHYCCKAs M BEreTATHBHAS HEpBHast
cucteMa. LIeHTpbI COMAaTHYECKOH 1 BEreTaTHBHOM CHCTEM B IEHTPAIBHON HEPBHOM cucTeMe. Pediekropras ayra. PediekropHoe KOIBIIO. Heiiponnas
cerb. Kiaccupuxkaimn pediekcoB: MOHO- M IONMCHHANTHYECKHE, OE3yCIOBHBIE M YCIOBHBIE M jpyre. Pomb wccnenosammii V.IL. ITapiosa.
OyukuuoHansHble cuctemsl LK. Anoxuna. Mcnonp3oBanue npuHIHNA pabOTh HeHPOHHBIX CETEH B HCKYCCTBEHHOM HHTEIUIEKTE.

Hapymierust paGotbl HepBHO# crctembl. Heffponerenepamun # COBPEMEHHbIE METONIbI UX Jiedenns. MHcybT. JlekapeTBa, MPOXOASIINE U HE
IPOXOJIAIIIE Yepe3 remMarodHuedannueckuii 6apbep. MeTobl MCCIEOBAHHSI MO3TOBOH AKTUBHOCTH M CTPOEHHS CTPYKTYD HEPBHON CHCTEMbI:
ANIEKTPO3HIEATOrpadusi, PETUCTPAIUS aKTHBHOCTH PA3IMYHBIX OTEII0B MO3rd, MArHUTHO-PE30HAHCHAS TOMOrPadHs, KOMIIBIOTEpHAS Tomorpadus.
HnTtepdeiic MO3r—KOMIBIOTED.

Jlabopamopmnsie u npakmuueckue pabomot

M3y4enne rucToIOrHUeCKHX IPEnapaTtoB OPraHOB HEPBHOM CHCTEMBL.

W3y4yeHue cTpoeHus roJOBHOIO MO3Ta Ha MAKETaXx.

CeHcopHBIE CHCTEMBbI

CTpoeHHe CEHCOPHBIX CHCTEM: PELENTOPhI, IPOBOSIIAs YaCTh, OTAEN KOPbI, OCYMIECTBIIONHA 06paboTKy unpopmanuu. Knaccubukanus
PCLCTITOPOB:  9KCTEPOPEUENTOPBI, HHTEPOPENENTOPBL, MPONPHOPEIENTOPbl, MEXaHUYECKUE, TEMIEPATypHBbIC, XHMHYECKUe, OOJEBble U Opyrue
penentopsl. ComMaToCEHCOpHAs CHCTEMA.



Crpoenune rnasa. 3puTebHBIE PENENTOPHI (MANOYKH U KOIOOYKH). DU3HIECKHE M XMMHYECKHE OCHOBBI BOCTIPHATHS cBeTa. UpHO-Geloe H
uBeroBoe 3perne. Ctpoenne ceTyarku. IpoBenenne n 06paboTka 3pHTENBHOTO CHIrHAA. AKKOMOJAl|s. BuHoKy/spHoe 3penue. Hapyrmenns 3peHus
M X NpUYUHBL 3aboiieBaHus rna3a (KOHBIOHKTUBHT M JIpyTrue) U uX npoduaktika. CoBpeMEHHbIE METO/IBI JIeUeH)s] HApyIIEeH i 3peHns: Ta3epHast
KOPPEKIIHs, 3aMeHa XPYCTaluKa, KIETOYHAs TePAIHsl, IPOTe3UPOBAHHUE IJ1a3a U JPYTHE.

CrpoeHne Hapy>KHOrO, CpPEIHETO W BHYTpeHHEro yxa. KoprueB opran. MexaHnusm BocnpusTHS ¥ 0OpaGOTKH 3BYKOBEIX BOJH. CBs3b IEHTpa
cayxa W LeHTpa peud. Hapymenust ciyxa ¥ ux npuumHbl. 3a0ojieBaHHs OpraHoB ciyxa (OTHT M Jpyrde 3ab0leBaHHA) M MX IPOQPUIAKTHKA.
CoBpeMeHHbBIC METO/bI JIeYeHUs HApYNIEHWH CiTyXa: CIyXOBOW ammapar, HpOTe3HPOBAHME W JpyrHe. AHATOMHS M (DH3MOJIOTHS BECTHOYISIPHOIO
anmnapara. OTOJUTOBBIH amnmapar.

Opransl BKyca, 060HSIHHS, MBIIIETHOTO ¥ KOKHOTO UyBCTBA: aHATOMHS U PHU3HOJIOTHS, HX HAPYIICHHS.

Jemoncmpayua pa3o0pHBIX MOIENeH I1a3a U yxa.

Jlabopamopnsie u npakmuueckue pabont

HM3ydenue cTpoeHns opraHa 3peHus (Ha MyJSDKE W BIaXHOM IIPErapare).

M3yuyeHue cTpoeHus oprasa ciyxa (Ha MyJISDKe).

H3yyenne rucToIOrH9ecKUX IIpenapaToB OPraHOB IyBCTB.

JHIOKPHHHAN CHCTEMA

OmnpezesieHre ¥ OCHOBHBIE XapaKTEPUCTUKU TOPMOHOB. Kitaccuukarus ropMoHOB 10 XUMHYECKOMY CTpoeHHI0. KiiaccupuKaIus penentopos
rOpMOHOB. MoJeKyIsIpHbIe MEXaHU3MBI JJSUCTBHsI TOPMOHOB Ha KJICTKH-MHILEHH.

OHnokpuHHas GyHKIMs runoTanamyca. JKenessl BHyTpeHHeH cekpelu (runodus, suudus, MUTOBKIHAS Kejle3a, TapaIHTOBHIHBIC JKeJIe3bl,
HA/MIOYCYHUKH), BbIJCISAEMbIE WMH TOPMOHBI M HX (yHKuuu. JKenesbl cMelmaHHOW cekpenuu (IIODKENyIOYHas >Kelle3a, TMOJOBBIE IKENe3b),
BBIJICIIICMBIC MMM TOPMOHBI U HMX GyHKuuu. ['unmotamamo-runmodusapHble KOHTYPBI PETYJNSIIHU JIEATENHHOCTH HEKOTOPBIX JKENE3 BHYTpEHHEMH
cexperuu. Hapyimenusi, cBs3aHHBIE C THIO- M IunepyHKIMAME FOPMOHOB. Buibl caxapHoro muabera u ux OcioXHeHHs. Kierounas Tepanus B
JICYEHHUH 3HJIOKPUHHBIX 3a00neBaHuil. MuKkcenema.

IIpovre opraHbl U TKaHH, BBIIEIISIONINE FOPMOHBI: IOYKH, CEP/ILIE, KEITyI0YHO-KHIIEYHbIH TPAKT, JKUPOBas TKaHb U IPYTHE.

Jlabopamopnsie u npakmuueckue paGomol

3yuenne rucTolornueckKux IpenapaToB 9H/I0KPHHHEIX OPTaHOB.

IloBenenue

Peduekropuas Teopus noBenenus. HacnencTBeHHBIE M HEHACIEACTBEHHble (GOpMBI mMoBemeHus. llpocrteiinime ycmoBHBIE pedeKCHI.
NucrpymenTanbHoe u apyrue ¢popmel obyuenns. Llens. Motus. Pediexc. ITorpebHocTs. Pednexe nemu no Ilapnosy. JluHaMUYecKui CTepEOTHIL.
VmnpuaTiHr. OUKCHPOBAHHBIE KOMIUIEKCHI JBHOKeHH. CurHaibHble cucteMbl. Peub. Mpumienue. [lamsare u eé Buabl. KornuTHBHBIE (YHKIHH
HEPBHOM CHCTEeMBI. POJIb pasHbIX OTAENOB TOJOBHOTO MO3ra B DEryJISILHM JBHKCHHM, CHa M GOJAPCTBOBAHMS, W JIPYTHX CIIOXHBIX HPOIECCOB.
MexaHu3MBbI BOSHHKHOBEHHUs sMolri. HeliporymopabHas peryJisiusi oJI0BOro noBeeHus. Hapyuenus nosenenus, ux cBa3b ¢ paboToil HepBHOM I
SHIOKPHUHHOH CHCTEM, COBPEMEHHBIE METOBI JICYEHHS.



OnopHo-ABHraTebHBIH anmapar

Koctr. AHaTOMHS KOCTH: HaJKOCTHHIIA, BHYTPEHHEE BELIECTBO KOCTH. OCTEOH. Knaccuduxkarus kocreit. Poct xocreit. CoeqMHEHN KOCTEH:
HOJBIKHBIC, IIOJIYIIOIBHKHbIE, HETIOABHKHbIE. CTPOEHHE CyCTaBa U CyCTABHOM CYMKH.

OceBoit ckeneT: Yeper, MO3BOHOYHUK, PEOPa, TpyauHa. KOCTH JTHIIEBOr0o B MO3TOBOTO OT/IENOB Yepena. OTHeNb! 03BOHOYHHKA, 0COBEHHOCTH
CTPOEHHS II03BOHKOB B Pa3HBIX OT/EJIaX, MEXIIO3BOHOYHBIE coeTuHeH s CTPOEHHE IPYIHON KIIETKH.

CKeneThlI II05ICOB KOHEYHOCTEH B CBOOOJHBIX KOHEUHOCTEH: aHATOMUYECKHE OCOOCHHOCTH BXO/SIIHAX B MX COCTaB KOCTEH.

Hapymenns crpoenust ckeneTHol cucteMbl. Bospactrbie n3Menenus, ocreonopos. TpaBMmel. 3a6071eBaHNs OIOPHO-ABUIATEIHHOTO ammapara,
CBA3aHHBIE C NpPSAMOXOXJeHHEM. COBpPEMEHHbIE WHBA3UBHLIE M HEHHBA3WBHBIE METOJBI JIEYEHHS: IIPOTE3UPOBAHME CYCTABOB U MEKIIO3BOHOYHBIX
JUCKOB, HCIIPABJICHHE KPHBH3HEI IO3BOHOYHHKA H JIPYTHE.

Hemoncmpayus cxenera yenoBeka, 4epera, KOHEUHOCTEH, II03BOHKOB, PACTIHIIOB KOCTEH.

Jlabopamopmubsle u npakmuueckue pabomoi

H3ydyeHue cTpoeHus cKeJleTa YeloBeKa Ha MaKeTax.

MBpmmip. Pabota MBI 0 I€PEMEMEHNI0 KOCTHBIX PHIYaroB. MBIIIIbL, TPHKPETLISIONIHECS ABYMS KOHIAMH HIIH OJHHM KOHIIOM K KOCTSIM.
MumydecKkre MBIIIBI KaK IPAMEP MBI, He TPHKPEILISIONUXCS K KOCTSIM.

Meimina xax oprad goxomonun. 060s10uky MpImitel. CyXOXHIMS U CBA3KHA. JIBHTATETbHBIE €MHUIBL. MBIIIBI-CHHEPTACTH X AHTArOHHUCTHL.
Hepsurast perysius paboTsl MbIIIIL. PoJIb CIHHHOTO MO3Tra, MO3)K€UYKa M KOPBI GOJIBIIMX TTONYIIapHii.

OcHopuble MbIIIIBL Tena yenoseka. HanGomee pacmpocTpaHHHbIC TPaBMbI MBIIIEYHON CHCTEMBI M METOMBI MX NMPOQHIAKTHKHA. ATPOQHs
MBI, IPUYUHEI U JICYCHHE.

Jlabopamopusie u npakmuueckue pabomol

OxasaHue nepBoii MOMOIIH [IPH IOBPEKIEHUH CKEJIETa U MBIIIII.

KpoBeHocHast 1 imM@paTHIECKAs CHCTEMbI

OcobGeHHOCTH CTPOEHHS U (YHKITHOHHPOBAHHS CEPACIHON MBILIIBL. AHATOMHS CEPIIA: SHIOKAPI, MHOKAP, SIIHKAPI, MEePHKAp, XKeITyJ0UKH,
Hpeacepaus, Kiamasel cepaua. Mexanndeckas pabora cepiaua kak Hacoca. CepledHslii IMKI. ApTepHaibHOE NaBIeHHE, MylbC. ABTOMATHSL
IIpoBomsimast cucrema cepana. DjekTpudeckas paborta cepiua. DieKTpokapauorpamma. HepsHas W TyMopabHAs peryisius paboThl cepaa.
Hapyurennst pabotst cepaua. ['nnepronndeckas GoNe3Hb, CepiedHas HeA0CTATOYHOCTh, aTEPOCKIIEPO3 KOPOHAPHBIX COCYIO0B, HHMAPKT MHOKApHA U
Tak fanee. IllyHTupoBanue, aHrMONIACTHKA, KIIETOYHAS TEPalds U JPYrHe COBPEMEHHbBIE METO/IbI JIEYeHHs CEpAeUHEIX Goe3Hei. TpaHCILUIaHTaIHs
cepaua.

Jlabopamopusie u npakmuueckue pabomot

IIpocMOTp rECTOIOIUYECKUX IPENAPATOB CEPAEIHON MBIIIIIEL.

Onexrpokapauorpadus.

W3Mepenne apTepuaibHOrO IABICHUS U I1y/IbCa.

KpoBeHocHas cucrema u TuMparaueckas CHCTEMA.



Kpyru xpoBooOpartenus: 6onbIIoH 1 MajIbIii, OCHOBHBIE cocybl. Knaccubpuxars COCY/IOB: apT€pHH, apTE€PUOJIbI, BEHbI, BEHYIIbI, KaTHILISPHL.
PesuctuBHEIe, 0OMenHBIE U EMKOCTHEIE cocymbl. CTpoeHue cTeHOK cocymoB. Hepsmas u rymMopajibHasi perysiusi pabotsl cocymoB. CucremHas
pery il apTepUAILHOrO JaBICHUS M IPYrHX NapaMeTpoB KpoBu (Gapopeduexc, xemopednekc u Ttaxk naiee). HapyureHus paGoTel coCyIoB.
ApTepraibHble ¥ BEHO3HbIE KPOBOTEUEHHUS U IEPBast IOMOIIb IIPH HHUX.

AHATOMUS JINMPATHIECKOH CHCTEMBI: TUM(pATHIECKHE COCYIBI X THM(PATHICCKHE Y3IIbL. [Tpyyunb] ABHKEHUSI KPOBU U JIAM(BI 110 COCYaM.

Jlabopamopusie u npakmuyueckue pabomeol.

M3y4enue rucToNOrH9ecKHX IIpenapaToB CTEHOK COCYIOB.

IlepBas oMOIIb PH KPOBOTECUEHHSIX.

BHyTpenHss cpena opranuszma

KpoBs, TkaneBas ®uakoCTh, TuMpa. MexaHH3MbI MOIepKaHHs BHYTPEHHEH cpensl opranusMa (romeoctas). CBsi3b BOJHO-COJIEBOTO 0OMEHA
OpranusmMa ¢ OpMHPOBAHUEM M OTTOKOM TKAHEBOM JXHIKOCTH.

XHUMHYECKUH COCTaB IIa3Mbl KpOBH. DOPMEHHbIE DJIEMEHTHI: SPHTPOLIATHL, JIEHKOIHTEL TpombonuTel. Jlefikonurapuas popmyina. OyHxmum
pasiuYHBIX GOPMEHHBIX 31eMeHTOB. KpoBeTBOpeHre 1 opransl KpoBeTBOpeHHs. MecTa rubenu pa3nuYHBIX GOPMEHHBIX JIEMEHTOB KPOBHU. I pymmbI
kpoBH 110 cucreme ABO, pesyc-daktop u Ipyrue CHCTEMBI ONpeeNeRus TPy KpoBH. [lepeiBanye miasmsl, SPUTPOLUTAPHON U TPOMOOIUTAPHOM
Maccsl. Bygepnas Qynkuus miasmsl KpoBd. TpaHCHOPT Ta3zoB 1o KpoBH. Pasnuumbie (dopMbl remornobuHa. Perynsauus cpoacTBa TeMOrIoOuHa K
kucriopony. CBEpThIBaHME KpOBH, (HOPHHOIMTHYECKAS M IPOTHBOCBEPTHIBAIOIIAS CHCTEMBL Hapymenus, cBsi3aHHbIE C KPOBETBOPEHHEM H
(GYHKIIMOHUPOBaHUEM (POPMEHHEIX 3IEMEHTOB.

JlabopamopHubsle u npakmuueckue pabomol

M3y4eHne rucToNOrHIecKrX IpenapaTtoB KPOBA U OPTaHOB KPOBETBOPEHHISI.

NmmyHnHast cucrema

Wcropus paseutus 3HaHmii 06 uMmynuTete. 3Hauenne pabor M. Y. Meunukosa, I1. Opixa M APYruX y4YEHBIX 110 M3yYEHHIO HMMYyHHTETA.
Knaccupukanun nmmynutera. MeXaHH3MBI BPOKIEHHOTO MMMYHHTETA. IpHOGpETEHHDIH UMMYHHTET: KJIaCCUPHUKALUSI TAMQPOIUTOB U yJ4acTHE
Pa3HBIX TPy JTUMQOLUTOB B MPHOOPETEHHOM HMMyHHTeTe. [IOHSTHS aHTMTeNa W aHTHreHa. lIpeseHTauus aHTWMreHa. BakiuHbI H CBIBOPOTKH.
Opravbl [EHTPanbHOM HMMYHHOW CHCTEMBI: KDAaCHBIH KOCTHBIH MO3I H TMyC. Opranbl nepupepryIecKoil WUMMYHHOM CHCTEMBI: Cee3&HKa,
mAM(OY3Ibl, MHH/IAIWHBI, amIeHauKc, [leileposrl Gismku. Pois THMyca B co3peBaHuu T-nmuamdponmToB. Ponb opranos nepudepryeckoii AIMMYHHOI
CHCTEMBI B CO3peBaHHM B-nmmponuTos. OTpunarensHas ¥ IMONOKUTENbHAS CENEKIMS B CO3peBaHHH T- u B-mumdonmtoB. Poibe Muxpogiops:
4eJoBeKa B HOpPMUPOBAHMH HOPMAEHOTO HMMYHHTETA YeToBeKa. [1aTONOrHH HMMYHHOMN CHCTEMBI: UMMYHOJEQUIIUTHI, 8y TOUMMYHHEIE 3a00JIEBAHUS
¥ JIp. Peakuuu runepayBCTBHTENBHOCTH, B TOM YHCIle auiepriai. OCHOBBI TPAHCILIAHTONOTHH. JleMOHCTpalHs TOPTPETOB YUEHBIX, TabJIMIl U CIIai 0B,
BHJICOPOJIUKOB ¥ KHHO(PAarMeHTOB, 00 HMMYHHON CHCTEME.

JAbIxaTeabHas cucTeMa

AHATOMHS JIIXAaTENbHON CHCTEMBI: BEPXHHE BIXATEIbHBIC NMYTH, HIKHHE JBIXATENbHBIE nyty, nérkue. HocoBeie momoct. Hocornorka.
Porornorka. I'oprans. Knaccuburanus xpsimeit roprarn. HagropTaHHHK H TOJIOCOBBIE CBSI3KH. Tpaxes. bponxu. Jlérkue. JI€rounsle my3bIpbKu
(ambBeonbl). DU3MONOTHS MPONECCAa IBIXAHMS, POJb IUIEBPANBLHON SKHIKOCTH, auadparmbl, MEXpEOEpHBIX M JApyrux Meimii. Cypgakrant.



Onactuyeckas TAra NErkux. J[pIXaTeNbHblE IBMKEHHS. JKU3HEHHAs SMKOCTb JISTKHX. JIEFOUHBIC OGBEMBL HepBHas U rymopaibHasi peryisius
JIBIXaHUS.

I'nruena npixaHus. TpeHHPOBKA IBIXATETBHBIX MBI, IIpenynpexenue mOBpexIeHHs TOJIOCOBOTO anmapaTa. MH(eKHoHHbE GoNesHy,
TIepezaroImuecs: 4epes BO3AyX, W NMPOYMe 3a00J€BaHUs OPraHOB JbIXaHWA. BimsHue TaGaKOKypeHHS Ha Oprasbl JIbIXaTeJIbHOW CHCTEMBI. ACTMa,
OOCTpYKTUBHBIE 3a00JI€BaHUS BIXATEIBHON CHCTEMEL.

Aemoncmpayua Moenn TOPTaHN, MOZIENH, TIPOSCHSIONIEH MEXaHU3M BIOXA H BBIIOXA.

Jlabopamopnvie u npakmuueckue pabomoi

M3mepenne oOxBarta rpyTHON KJIETKH B COCTOSIHHH B/IOXA U BBLIOXA.

OmnpenencHre 4aCTOTHI AbIXAHUSL.

Binsinve pasnuyHBIX (paKTOPOB HA YACTOTY JBIXAHHSL.

Cnuporpadwus.

U3yyenne rucToIOrHYECKUX PenapaToB OPraHOB JABIXAHHUSL.

IIumeBapuTebHasn cucrema

AHaTOMHS NUIIEBAPUTENBHON CHCTEMBI: POTOBas IIOJNOCTH, IHIIEBOJI, XKEITYJIOK, TOJDKEIIyI0OYHas Kejle3a, MeYeHb, OTAENbBl TOHKOW KHIIKH,
OTAeNbI ToNCTOM KUIIKU. CTpoeHHe 3yba, 3yOHas cucreMa venoBeka. DHU3HOIOTHS IUIIEBAPUTEIILHON CHCTEMBI: pacIielicHue OeJIKOB, JIMIIUIOB,
YIJIEBOJIOB, HYKJICHMHOBBIX KHCIOT TOJ JIEHCTBHEM (EPMEHTOB, CEKPETHPYEMBIX Pa3HbIMH OT/IEAMH ITHINEBAPUTEIBHON CHCTEMbL XUMHUECKHIt
COCTaB CIIOHbI, KETYNOTHOTO COKA, MOJUKETYI0YHOTO COKa, HKET4H, COKA TOHKOH KHIIKH. ITONOCTHOE M NPHCTEHOYHOE MHINEBAPEHHE B TOHKOM
KHIeYHHKe. DYHKIMH TI0JDKETYI09HOM XKelle3bl U edeHd. OYHKIME TONCTON KMIIKA. PO KHIICYHOMH MHUKPOQIIOPHI JUIS YeI0BeKa.

HepBHast n rymopaiibHas peryJisius mpoueccoB MUIIEBapeHHsi, YIIEBOIHOTO, JUIMIHOTO, OEIKOBOro oOMeHa.

I'mruena muranus. HenHbexkumoHHble M ayTOMMMYHHbBIC 3a00JI€BAHHS CHCTEMBI nuieBapenus. [Ipenynpexnenne wHeKMid ¥ Mpoumx
JKEITyA0UHO-KHIICYHBIX 3a00/ICBaHuH (TaCTPUT, s3BeHHAs OOJIE3Hb, ANMEHIHIHUT, LHPPO3, NAHKPEaTUT M JIpyrue), INHIIEBbIX OTPaBIEHUM.
XemuKoOaKTep Kak GaKTop pasBHTHUS TACTPUTA U A3BbL. BIHAHME KYPeHHS U alKOTOJIS Ha nuineBapenue. PaccTpoiicTBa MUIEBOro MOBEACHHUS.

Hemoncmpayun topca yenosexa, TabIuIL.

Jlabopamopnysie u npakmuueckue paéomsi

Uccnenoanne nefictBust pepMeHTOB CIIOHBI Ha KpaXMall.

V3yuenne rucTONIOrHYeCcKrX penapaTos OpraHoB MHINEBAPUTEILHON CHCTEMBL.

BeinennreanHas cucrema

CTpoeHHe BBIICIHUTENHHON CHCTEMBI ITOYKH, MOYETOUHHKH, MOYEBOI Iy3BbIPb, MOYCHCITYCKATENbHBIA KaHaT. DyHKIIMOHHPOBAHUE ITOYKH.
Hedpon kak cTpyKTypHO-OYHKIMOHANBHAS CMHHLNA IOUYKH. MDHU3HOJIOTHUCCKIE nporeccsl  (pOPMUPOBAHHS BTOPUYHONW MOYM: (DHILTpAIHS,
peabeopOuus, cexpenust. Posib MOYKH B Pery MM apTepHaIbHOTO JaBJICHHS. HepBHast ¥ rymopabHas peryJisiusi paboThl OPraHoOB BBLIEITHTEILHOMN
CHCTEMBI. 3a00NI€BaHKs OPraHOB MOYEBBLIEIUTENLHON CHCTEMBI (LIUCTHT, NHENOHEPPUT, MOYEKaMeHHast GOJIE3Hb U JIPYTHe), HX IIPeNyNpesKIcHHe.
HckycerBennas nouka. J{uanus. TpaHCIUIAHTAIHS TOYKH.

Hemoncmpayua tabmnn, monenu «CTpoeHHE TIOUKH MICKOIUTAIOIIETOY, MYJISDKa TOYEK YeJI0BEKa, BIAXKHOTO TIperapara.



JlabopamopHnsie u npakmuydeckue pabomoi.

M3yyeHne ruCTOIOrHYECKUX IPENApaToB Pa3HbIX yYaCTKOB [IOUKH, MOYETOYHHKA, MOYEBOTO ITY3BIPS.
IHonoBas cucrema

Cranuu ramerorenesa. OTin4Hs OOTeHe3a M CIiepMaToreHesa apyr ot apyra. OImIoI0TBOPEHHE.

JKeHcKast I0J10Bast CHCTeMA: AMYHHKH, MATOYHBIE TPYOBI, MATKa, BIAraIMIIe, BHENTHHE TOJNOBBIE OPraHbl. MEHCTPyalbHBIH LAKIL.

My:xckast I0JI0Bast CHCTEMA: CEMEHHHKH U ITPOYXE BHYTPEHHHUE TIOJOBBIE OPIaHbl, BHENTHHE IT0JIOBBIE OPTaHBL.

HepsHas u rymopasbHasl peryJsiiius paboThl OPraHoB II0JIOBOH CHCTEMBI.

IlnanupoBarne OEPEMEHHOCTH, METOIBI KOHTDALEIIHH, IPEeAUMILIAHTAIMOHHBIH CKPUHHHT, SKCTPAKOPHOPAIBHOE OIIIOLOTBOPEHHE.
bepemeHHOCTD, MakTanus. 3a00eBaHus, HEPEArONIUECS MONOBBIM MYTEM.

JlabopamopHuie u npakmuyeckue paéomol

W3y4enre rucTONIOrHYECKUX NIPENapaToB OPraHoB MOJIOBOM CHCTEMEL.
Ko:xa u e€ mpousBoanbie

OnHUAepPMUC — MHOTOCIIONHBIA Oporosesaromuit snutemmit. Cion smmaepmuca. Crou nepmbl. [ToaKoxHas KupoBas KieTdatka. [Ipon3BoaHble
KOXH: HOTTH, BOJOCHL KOXHBIC XXele3bl: MOTOBBIE, CalbHBIC M MOJO4YHble. DYHKIMM KOXH. PONb HEPBHOM M TIyMOPAlbHOH PEry/ILHH B
OCYIICCTBJICHHH TEPMOPETYIATOPHON U IPYTUX DYHKIMH KOXKH.

3aboJieBanust KOXKH U MX NPeyNpexaeHue. [leperpesanne: CoMHEURbIH 1 TEIIOBOH yaapbl. OXOTH. Oobmopozxenus. [Ipodunaktika u nepsast
IIOMOIIb ITPH TEIIOBOM U COJIHEYHOM YAapax, 0KOTrax U 0OMOPOKEHHUSX.

Hemoncmpayusa Mosieny CTPOSHHS KOXKH, TaOJINLL, CJIAH 10B.

JlabopamopHnuie u npakmuyeckue paéomol

HccnenoBanune ¢ OMOIIBIO JIYIbI TBUTKHOW M JIaJI0HHOM CTOPOHBI KHCTH.

M3yuenne rucTonoOrH4eckux MpenaparoB SMUAEPMICA H JIEPMBI.
ApanTanuy opraHu3Ma 4ejioBeKa

TepMmoperynsiims: posb KOXH B cOCy0B. I HioTanamyc Kak HeHTp HeHpOryMopaIbHOH perysiue TerioooMena. [ToBeieHuecKre afanTaly.

AJlanTalMK 4eloBeKa, €ro OPraHoB M TKaHEH K HHU3KMM KOHIGHTPALMSAM KHCIOPOJA U TUIOKCHH. Perymsmms moTpeGieHHs KHCIOpoIa
TKaHsMH, 3pUTpo1od3. [lepectpoiika MeTabosiM3Ma KJIETOK B YCIIOBHU THIIOKCHH.

AJaNTalUy K HEJOCTATKY PA3IMYHBIX IHTATEIBHBIX BEIICCTB. DHepreTHyeckas GyHKIMs IIMKOTeHa B MeYeHH U JHIHJIOB B KAPOBOI TKAHH.
Ilopsiok HCII0Ib30BaHMS 3aNacoB IUTATENBHBIX BEIIECTB B oprarusme. [lepectpoiika MeTab0IH3Ma KIIETOK B YCIOBHSIX COJIOIAHHSL.

[upkaxHble put™Mbl. BiusHEE NPOOIDKUTENBHOCTH CBETOBOTO JHS HA HEHPOTYMOPAIBHYIO PETYISIHIO MPOILECCOB IKH3HEACATENHHOCTH
4eJioBeKa.

TpenupoBku. Ponb dushyeckoll aKTHBHOCTH B COXPAaHEHHH 3IO0pOBbs deloBeKa. lIpoduiakTuka 3a00NeBaHMIl CepIeYHO-COCYIHCTON M
JIBIXaTeNIbHOW CHCTEM U ONIOPHO-/IBUTaTEIBHOTO allapara.

Ananranuu x HeBecomocTu. IlepecTpoiiku MeTaboIM3Ma B YCIOBUAX HU3KOM TPABUTAIMH, TPO(HIAKTHKA HETATHBHBIX [TOCIIECTBHIA.

Hemoncmpayua nocobuii 1 00y9aromuX BHACOPOIUKOB.



I'eneruxa genoBeka
OrmpenencHue reHa v auens, reHoTHna W (exoruna. [TOHSTHE rOMO- H TIeTEPO3HIOTHL 3akoHbl Memuens. B3amMmoelcTBHE amieleit.

MoHOreHHbIC ¥ IOJHMICHHbIE TpPH3HAKH. XPOMOCOMHas TeOpHs HACJENCTBEHHOCTH Moprana. Kpoccunroeep u cremnneHHoe HaclieI0OBaHHE.
Mexann3mer onpenenenns noina. I1o10BEIe XpoMOCOMBI 1 ayTocoMBI YenoBeka. HaciteioBanue, CIEIIEHHOE ¢ TOJIOM.

VI3MECHYMBOCTB: HACJIENCTBEHHAs M HEHACIEICTBEHHAs. lIpEMephl HEHACICACTBEHHBIX H3MEHEHHi (Momudukarmit). Knaccudpukarms
HACJIE/ICTBCHHOH M3MEHYMBOCTH Ha MYTAlHOHHYIO U PEKOMOMHAIHOHHYIO. | €HHBIE, XPOMOCOMHbIE M IeHOMHBIE 3a60neBaHms. [[pUMEpB! [eHHBIX,
XPOMOCOMHBIX H T€HOMHBIX 3a00JIeBaHHH YeTOBEKA.

Homysumonnas reneruxa. [lonste renodonna. Pacnpenenenne 9acToT ajvreneil B OMYISLHH. 3aKOH Xapau-Baitn6epra.

Pemenune reseTrueckux 3aaay.

Menunusckast resetvka. IlocTpoeHHe PpOJOCIOBHEIX TNIPH aHANM3€ ONpPENENEHHBIX IPH3HAKOB. POIb TIeHETHYECKHX AHATH30B Ipx
IJIAHUPOBAaHUHU U KOHTPOJIE OEPEeMEHHOCTH.

CexBeHHPOBAaHHE I€HOMA KaK MHCTPYMEHT, IIO3BOJSIOLIMH MPOTHO3MPOBATH (DEHOTHIT YENOBEKA M APYTUX JKHBBIX OpraHM3MOB, a TaKXe
BUpYCOB. buonndopmarnveckne HHCTpyMEHTHI aHaIM3a TEHOMOB. MeTOIB! HAIPABICHHOTO H3MEHEHHS TeHOMOB opranu3MoB. ['eHeTHueckas
HHKEHEPHsL. | ©HOMHOE pellakTHpoBanue. DTHYECKHE aClIeKThl BHECEHUs M3MEHEHUH B TeHOMBI Pa3lIMUHBIX OPraHH3MOB, B TOM YHCIIE YETOBEKA.

Aemoncmpayua tabnv, nIakaToB, KHHOGPArMeHTOB, POJUKOB 13 MHTepHeTA.

AHTpOnorenes

[IpuMaTsl: OTJIMYHTENBHBIE YEPTHI, COCTAB U DBOJIOLHS OTPS/A.

YHUKanbHBIC TNPH3HAKM TOMHHHJ. IIPSMOXOXXIEHHE: TeOpHH BO3HHKHOBEHHS, aHATOMO-MOP(OIOTHYECKAH KOMILIEKC IIPA3HAKOB.
IIpsMoxox/ieHHe B APYTHX IPYNTax MPUMAToB. Pyka, IPHCIOCOGIEHHAs K U3TOTOBJICHHIO U TIPHMEHEHHIO OPY Ui TpyzAa. Belcokopa3BUTHINM MO3T:
TCH/ICHIMA B 9BOJIOLMH, YHUKAIBHBIC 4epPThI, MOp(oIoruyeckue ocobeHHOCTH. CXOICTBO M Pa3iiMys 4eIOBEKa M 4eJOBEKOOOPA3HBIX OOE3bsH:
aHaTOMUsI, SMOpHoNorns, OuoxuMus, noBexeHue. llluMnanse kak OGUuKAWIIME >KMBOM POJCTBEHHHK 4YeJOBEKA. DBOJIOIHUS 4eJI0BEKOOOpa3HbIX
00e3bsH.

HAemoncmpayua mynsokedt, Tabmun, cnainoB, BHICOQUIBMOB U cailToB WHTepHETa, MOKA3BIBAIOIIAX CTPOCHHE IIPEIKOB COBPEMEHHOI0
YeNIOBEKA, 00€3bIH-aHTPOIIOU OB, IIPEICTABUTENEN YETOBEUECKHX PaC.

Jlabopamopusie u npakmuueckue pabomot

Myuenne npesHelimnedl MCTOpHE M 5BONIOIMH YeNOBEKA HA NPUMEPE KOJUIEKIHMEH M PEKOHCTPYKLMH (SKCKYpCHS B IAJNCOHTOIOTHIECKHM
My3ei).

Yes10BeK M OKPYKAIOMIAsI Cpea

OKosoruyeckue (GakTopel U MX ACHCTBHE HA OPraHM3M YENOBEKA. 3aBHCHMOCTEH 3I0POBBSI UENOBEKA OT COCTOSHHS OKpPYXKaroIeH cpesbl.

Mukpoxnumar xuibix nomermenuit. Tpya denoexa. usuonorus Tpyaa. PaboTocmocoGHOCT H YTOMIICHHE.



[

370poBbe YeNOBeKa KaK COMMANBHAS LEHHOCTh. MDakTopsl, Hapylmaromue 3J0pOBbE: TUIOJAUHAMUS, KypeHHe, YIOTpeOJICHHE aJIKOTOJs,

HApKOTHKOB, HECOATaHCHPOBAHHOE MNHUTAHME, CTPECC. YKpEIUIeHHE 3I0POBbSL. Kynbrypa OoTHOIIEHHS K COGCTBEHHOMY 3/I0POBBIO H 37I0POBBIO
OKPYXKaroIIHX.

AHTpONOTeHHbIe BO3EHCTBHS Ha cpemy. Hapymenue KpYroBOpOTa BeLIECTB B OHocdepe. AHTPOHOTEHHBIH KPYroBOPOT. DKOJIOIHUECKHE
KPH3UCBl M UX NpHYHHBL KosBosronus obmecta u mpupossl. Panmonanbsaoe IPHUPOIOIOIb30BaHKE. 3HAYEHHE OXPAHBI OKPY)KAOIIEN MPHPOJHOMN
CPEIIbI I COXPaHEHUs YeJIOBEYEeCTRA.

Aemoncmpayus tabnun, n1akaToB, KHHOPPArMEHTOB, BUIECOPOIHKOB H3 HutepHera.

IIJIAHUPYEMBIE PE3YJII.?TATI){ OCBOEHHMSI IPOTPAMMBI 110 BHOJOI'MA HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUS (YIJIYBJIEHHBIN YPOBEHD)

JUYHOCTHBIE PE3YJBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS TPOTPAMMBI IO GHOJIOTHH OCHOBHOTO OOIIET0 00pa3oBaHusl IOKHBI OTPaXaTh FOTOBHOCTH 00YJaFOITUXCSI
PYKOBOACTBOBATHCA CHCTEMOH NMO3HTUBHBIX LEHHOCTHBIX OPUEHTAIMH M PAaCIIMPEHHE OIbITA JCSTENHHOCTH HA € OCHOBE W B IIPOLIECCE peaTi3aiuu
OCHOBHBIX HAaIIPABJICHHH BOCIUTATEIBHOM JESTENLHOCTH, B TOM YHCIIE B YACTH:
1) rpaskIaHCcKOro BOCIIMTAHHSA:

TOTOBHOCTH K KOHCTPYKTUBHOH COBMECTHOM JIESTENLHOCTH TIPH BBITOHEHAH HCCIE0BAHHM M IIPOEKTOB, CTPEMJIEHHE K B3aHMOIIOHHMAHHIO I
B3aHMOIIOMOIIIH;
2) NATPHOTHYECKOr0 BOCIIMTAHHS:

OTHONICHHE K OHOJIOTMH KaK K BaXHOM COCTABIISIONIEN KYIbTYphI, FTOPAOCTD 3a BKIIAJ POCCHICKHX U COBETCKHMX YUEHBIX B Pa3BHUTHE MUPOBOH
OMOJIOTHYECKON HAYKH;
3) IyXOBHO-HPABCTBEHHOI0 BOCITHTAHHA:

TOTOBHOCTL OLCHHBATD [IOBEACHHUE M IIOCTYIIKH C IO3HIIMH HPABCTBEHHBIX HOPM H HOPM 3KOJIOTHYECKOH KYJIBTYDBL

TIOHUMaHHUE 3HAYUMOCTH HPABCTBEHHOTO aCIEKTa JEATETbHOCTH YeJIOBEKa B MEAUIMHE 1 OHOJIOTHH,
4) 3¢TeTHYECKOro BOCIIUTAHUS:

TIOHMMaHKE POJIH OUOJIOTHH B (HOPMHUPOBAHUH ICTETHYECKON KyJIBTYDPBI IHIHOCTH;
5) dpu3nyeckoro BocnuTaHNsl, POPMHPOBAHMS Ky ILTYPHI 310POBbS H IMOIHOHATHLHOI0 OJIaromoJtyamsi:

OTBETCTBEHHOE OTHOLICHUE K CBOEMY 3I0POBBIO M YCTAHOBKA Ha 3JO0POBHIH 00pa3 )H3HH (310pOBOE IUTAHHE, COONIOIEHHE MMTHEHMIECKHIX
IIPaBHJI X HOPM, cOaNaHCHPOBaHHBIN PEXKUM 3aHATHH M OTIbIXA, PETYISpHas hu3nueckas aKTUBHOCTE);



OCO3HAHHE IIOCTEACTBUH M HENPUSTHE BPEIHBIX IIPHBBIYEK (YHOTpeOIeHHE QJIKOTOJIs, HapKOTUKOB, KYypEeHHME) M HHBIX (GopM Bpema JuIs
(pH3MUECKOTO M ICHXUYECKOTO 37I0POBBSI;

coOJoIenHe MpaBuiI 6E30IIaCHOCTH, B TOM YHCIIE HABBIKY HE301IaCHOI0 HOBEJICHHS B IIPUPOIHOM Cpejie;

c(hOpMHEPOBAHHOCTH HABBIKA pedIeKCHH, YIIPaBJICHHE COOCTBEHHBIM SMOIMOHATILHEIM COCTOSIHHEM:;
6) TPYA0BOT0 BOCIIMTAHHA:

aKTHBHOC y4acTMC B PCIICHWU NPAKTHYCCKAX 3a/a4 (B paMKaX CeMbH, 00Opa30oBaTeIbHOM OpraHu3aIMi, HACEJIEHHOIro IYHKTa, Kpasl)
OHOOrMYEeCKOH B 5KOIOTHYECKOH HAIIPaBICHHOCTH, HHTEPEC K MPAKTHYECKOMY H3YUCHHUIO NPOQECCHH, CBI3aHHBIX C OHOJIOTHEIH;
7) 3K0/10TH49€eCKOr0 BOCIIHTAHMS:

OPHEHTAIMS HA IPHMEHECHHE OHOJIOTHICCKHX 3HAHHH MPH PEIICHUH 3a/1a4 B 00J1aCTH OKPYJKarOLEH CpeJIbl;

OCO3HAHHE IKOJIOTHYECKUX IPOOIIEM U IMyTed UX pElICHHS;

TOTOBHOCTB K yHaCTHIO B IIPAKTHYECKOU ACSTEIBHOCTH 3KOJIOTHIECKON HAIIPABICHHOCTH;
8) HeHHOCTH HAYYHOI0 O3HAHHUS:

OPUCHTAallKsl HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEACTABICHUH 00 OCHOBHBLIX OHOJIOTHYCCKHX 3aKOHOMEPHOCTSX, B3aUMOCBSI35X YeJIOBEKA C
IIPUPOJIHOM U COLMAIBHOM CPeoi;

IIOHUMAHKE POJIH OHOJIOTHYECKOH HAYKH B HOPMUPOBAHHH HAYUHOIO MHPOBO33PEHHUS,

Pa3sBUTHE Hay4HOI JIFOOO3HATEBHOCTH, HHTEPECA K OHOIOrHYECKOi HayKe, HaBBIKOB MCCJIEI0BATENIbCKOM IS TETLHOCTH,
9) ananTanuu oGy4aromerocsi K H3MeHSIOIHMCSI YCJIOBHSIM COLHUAILHOH U IIPHPO/IHOM CPeabI:

OILICHKA U3MEHSIOIIUXCS YCIIOBHIA;

IIPHHATAE PELICHHS (HHIUBUAYATbHOE, B TPYIIIe) B H3MEHSIOMMUXCS YCIOBUSX HA OCHOBAHHH AHAIN3A OMOJIOruYecKoi HHYOPMAIHH;

TUIAaHUPOBAHHUE ICUCTBUH B HOBOM CUTYAI[MH HA OCHOBAHWH 3HAHMH OMOIOTHYCCKHIX 3aKOHOMEPHOCTEH.

METAINIPEJAMETHBIE PE3YJIBTATBHI
MeranpeameTHbIe pe3yIbTaThl OCBOCHHS IPOrPAMMBI 110 GHOJIOTHE OCHOBHOT'O 0011ero 00pa30BaHHUsL, TOJKHBI OTPAXKATD:
IlosHaBaTebHBIC yHHBepCAIbHBIE yueGHBIE AeiiCTBHS

basoseble siornueckne geiicrBus:

BBIIBIIATE M XapaKTCPU30BaTh CyINECTBCHHBIC IPU3HAKU OGHOJIOTHYECKHX OOBEKTOB (SBJICHMI);

YCTaHaBJIMBATh CYLIECTBEHHBIH NPU3HAK KIACCHOHMKAIMK OHOIOTHYECKHX OOBEKTOB (SBIICHMIA, IIPOLIECCOB), OCHOBAHHS s OOOOICHUS W
CPaBHECHUSI, KPUTEPHHU IIPOBOTUMOIO aHAJIN3A;

C Y4ETOM MPEIOKEHHOH OHONOrHYECKOi 3a/1aui BISBIIATH 3aKOHOMEPHOCTH IPOTHBOPEYHsI B paCCMaTPHBAEMBIX (haKTaxX U HAOIIOCHUSIX,
TIpeIaraTh KpUTEPHH UL BBISBIICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIL;

BBIABJIATH NeUUMTH HHBOPMAIMH, JaHHBIX, HEOOXOTMMBIX JUTS PELEHHS IOCTABICHHOI 3a/1a4u;

BBISIBJIATH IIPUYHUHHO-CJIEACTBEHHbBIEC CBSI3U Mpu H3YUYECHHU 6I/IOHOFI/I“IGCKI/IX SIBJICHHH H IIponeCCoB, AejlaTh BBIBOJBI C HCIIOJIB30BAaHHUEM
ACHYKTHBHBIX 1 MHIYKTHBHBIX YMO3aK/IIOYCHHH, yMO3aKIIIOUEHHH 110 aHATIOTMH, (POPMYITHPOBATH THIIOTE3BI O B3aUMOCBSI3SIX;



CaMOCTOSTENILHO BBIOUpATh CIOCOO pelleHHs y4eOHOW OHOJOTrHYecKO# 3amaud (CpaBHHBATH HECKOJBKO BAPUAHTOB PEIICHUS, BBIOHPATH
HanOoJIee NOAXOAAMIMH ¢ YIETOM CaMOCTOSITEIEHO BBIICIICHHBIX KPUTEPHER).

ba3oBble nccinegoBarebcKue 1eHCTBHS:

UCIIOJIB30BATh BOIIPOCHI KaK UCCIIEN0BATENIbCKHIM HHCTPYMEHT [TO3HAHUS;

(GopMynupoBaTh BONPOCKH], (PUKCUPYIONIHE Pa3phblB MEXKIY PEATbHBIM U JKEJIATEIbHBIM COCTOSHUEM CHUTYallld, 00BEKTa, H CaMOCTOSATEIBLHO
YCTaHaBIMBAaTh HCKOMOE M JJaHHOE;

(GopMHpPOBAaTh TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXIEHHMH, apryMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOIMTE II0 CAMOCTOSATEIILHO COCTABIEHHOMY ILIAHY HAOJIIOJECHHE, HECIOXKHBIM OHONIOTHYECKHH IKCIIEPUMEHT, HEOOIBIOE HCCIeI0BaHNE
I10 YCTaHOBJIEHUIO OCOOEHHOCTEN OHOJIOIHYECKOT0 00BbeKTa (IIpoliecca) H3ydeH s, IPUIMHHO-CIICICTBEHHBIX CBSI3¢H U 3aBHCHMOCTEH OHOIOrHYECKUX
00BEKTOB MEXy CO00ii;

OLICHMBATH HA IIPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAITHIO, TIOYYEHHYIO B X0/1€ HAOIOACHHS ¥ SKCIICPHMEHTA;

CaMOCTOSATENEHO  (GOPMYIHpOBaTh OOOOLIEHHS W BBIBOJBI 110 pe3yjbTaTaM MpPOBEAEHHOTO HAOIONEHUS, OSKCIIEPUMEHTa, BIaJICTh
HHCTPYMEHTaMH OIIEHKH JJOCTOBEPHOCTH IOJIYYCHHBIX BBIBOJIOB U 00OOIIICHHIA;

IIPOTHO3HPOBATH BO3MOKHOE JajibHEHIEE pa3BUTHE OMOIOTMUECKUX IPOIIECCOB M UX MOCIIEACTBYS B aHATIOTHYHBIX WIIH CXOIHBIX CHTYaIUsX, a
TaK)KE BBIJBUIaTh IIPEAIIOJIOKEHHS 00 X PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nadopmanueii:

IPUMEHATDH Pa3JIMYHbIE METOBI, HHCTPYMEHTBI M 3alIPOCHI IIPH IIOMCKE H 0TOOpe OMOJIorHyeckoi MHGOpMAIMK UIH JaHHBIX U3 UCTOYHHUKOB C
y4ETOM IPEUIOKEHHON y4eOHON OUOIOTHYECKOM 3a/1a4H;

BBIOMPATh, AHAJIM3UPOBATh, CHUCTEMATH3HPOBAaTh M HHTEPIPETUPOBATH OHOJNIOTHYECKYI0 HH(MOPMAIMIO pA3IUYHBIX BHIAOB #U (HOpM
IIPEJICTABIICHHUS;

HAXOJMTH CXOJHBIE apryMEHTHI (IIOATBEPXKIAIOIIUE HIIM OIPOBEPraloOlIUe OJHY U Ty XK€ HJEI0, BEPCUIO) B pa3IMYHBIX HHPOPMAIMOHHBIX
UCTOYHHUKAX;

CaMOCTOSITENIBHO BBIOMpAaTh ONTUMAIbHYIO (opMy mpefcTaBieHHs HHGOPMAIMM M HIUIIOCTPUPOBATH pEIIaeMble 3aaudl HECIOXXHBIMU
CXEMaMH, JuarpaMMaMu, HHOH rpaguKoil 1 UX KOMOUHAIIMSIMY;

OLIEHUBATh HaJEXKHOCTh OMOJIOIrMUECKOM HH(POPMAIUH 110 KPUTEPHUSIM, IPEUIOKEHHBIM YUUTEIEM HIIH CPOPMYJIMPOBAHHBIM CaMOCTOSTEIHHO;

3allOMHHATh M CHCTEMaTH3HPOBATh OMOIIOTHYECKYIO HH(POPMAIIHIO.
KommyHnnkaTHBHBIC yHHBEpCcAIbHbIe yUeOHbIe eiicTBUS

Oo0menmne:

BOCIIDHHMMATh ¥ (POPMYJIUPOBATE CYX/IEHHUS, BEIPAXKAaTh SMOIIMH B IIPOLIECCE BHIIOJHEHHUS IPAKTHUYECKUX U JTaO0OPaTOPHBIX paboT;

BBIpa)kaThb ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX U IUCBMEHHBIX TEKCTaX;

pacrio3HaBaThb HeBepOaIbHBIE CpeACTBa OOIIEHHMs, IIOHMMAaTh 3HAUCHHE COIMAJIBHBIX 3HAKOB, 3HaThb M paclo3HaBaTh IPEIIOCHUIKH
KOH(IMKTHBIX CHTYallui U CMATYaTh KOHQIMKTEL, BECTH IIEPErOBOPHI;



IOHUMATh HAMEPEHUsl IPYTuX, NPOSBIATH YBAXHTEIHHOE OTHOIIEHHE K COOECeTHHUKY M B KOPPEKTHOM ¢opme (opMyIHpOBaTh CBOH
BO3PaKEHUS;

B XOJI¢ Mayiora U (MJIM) JUCKYCCUH 3a]aBaTh BOIIPOCHI 11O CYIIECTBY 00CYXIaeMOoi OHOIOTHYECKON TeMBbl U BBICKA3bIBATh UJIEH, HALICIICHHBIE
Ha pelleHue OUOJIOTHYECKON 3a/1aud U MOJIepXKaHue OJ1aroenaTeIbHOCTH OOIIEHUS;

COIIOCTABIIATH CBOM CYXXACHHUS C CYXJICHUSIMH JPYTUX YYACTHUKOB JAHAJI0ra, 0OHapyKUBaTh pa3IMyMsi U CXOJCTBO ITO3UIIMNA;

yOJIUYHO MPEJICTABISTH PE3YIHTAThI BEIIOTHEHHOTO OMOJIOTHYECKOTO OIBITA (3KCIEPUMEHTA, HCCIIEI0BAHUS, IIPOEKTA);

CaMOCTOSITEJIBHO BBIOMpaTh (popMaT BBICTYIUICHHS C YYETOM 3ajad MpPE3eHTAMH H OCOOEHHOCTEH ayAWTOPUH U B COOTBETCTBHU C HUM
COCTaBJIATH YCTHBIE M IMCHMEHHBIE TEKCTHI C HCIIOIB30BaHUEM HILTFOCTPATHBHBIX MaT€pHaJIOB.

CoBMecTHas 1€AITEILHOCTD:

IOHMMAaTh U HCIOJB30BAaTh IPEHMYIIECTBA KOMaHIHOW W WHIWBHIAYaJTbHON PabOTHI IPH pEIIeHHH KOHKPETHOH OMOIOTHYecKOH MmpoOieMBl,
000CHOBBIBaTh HEOOXOIUMOCTH IPUMEHEHHUS TPYIIIOBEIX (POPM B3aUMOJICHCTBHUS MPH PEIIEHUH [TOCTaBIEHHON YueOHOH 3a1aun;

IPUHAMATh LEJIb COBMECTHOM NEATENbHOCTH, KOJUIEKTHBHO CTPOHTH NEHCTBUS IO €€ JOCTUIKEHHUIO: PACIpPENENATh POJIM, IOrOBapUBAThCS,
o0cyXaaTh MpoIece U pe3yabTaT COBMECTHOU pabOThI;

yMETh 000011aTh MHEHHS HECKOJIBKHX YEJIOBEK, IPOSIBIATH TOTOBHOCTH PYKOBOJNTD, BEIIOIHATh IOPYYCHHS, IO AIHHATHCS;

IUTAHUPOBATh OPraHU3ALUIO COBMECTHOH palOThl, OHNpPENENATh CBOIO pOJib (C YUETOM IpEIINOYTEeHUH M BO3MOMKHOCTEM BCEX YYaCTHHUKOB
B3aMMO/IEHCTBHSA), PACTIPENETIATh 3a1a9d MEXIy WIEHAMH KOMaHIbl, y4acTBOBaTh B TPYHIOBEIX (GopMax paGoThl (06CYKaeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U HHEIE);

BBITIOJIHATH CBOK YacTh pabOThI, JOCTHIATh KAYeCTBEHHOTO pe3yJbTara MO CBOEMY HANpPABIEHHIO W KOOPIWHHPOBATH CBOM IECHCTBHS C
JPYTUMU YJI€HaMU KOMaH/IbI;

Oz/eHI/IBaTL Ka4eCcTBO CBOETO BKJIaJla B OOIIHI MPOIYKT IO KPUTEPHSIM, CAMOCTOSTENILHO CPOPMYTUPOBAHHBIM YYaCTHHUKAMH B3aUMOJCHCTBHUS,
CPaBHHBATH PE3YJBTATHI C UCXOJHON 3aj1aueil U BKJIAJ KaXJOTO WieHA KOMaH/bl B JOCTH)KCHHE PE3YJIbTATOB, Pa3/eisiTh chepy OTBETCTBEHHOCTH H
IPOSIBIIATh TOTOBHOCTH K IIPEIOCTABJICHUIO OTUETA AEpes IPyNIoii;

OBJIAJIETh CHUCTEMOH YHHBEpPCAIBHBIX KOMMYHUKATHBHBIX JI€HCTBUH, KOTOpas oOecrneuyrBaeT c(hOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB U
SMOLIMOHAJILHOTO HHTEJUIEKTa 00yJaroIuXCsl. '

Pery.ranBHLIg YHHBeEpCaJbHbIE Y4eOHbIe 1eHCTBHS «

CaMoopranmsanus: .

BBISIBJIATH MPOOJIEMBI JUISl PEIICHHSI B XKU3HEHHBIX M YUEOHBIX CUTYAIUsIX, UCIOJIb3ysl OHMOIOIHYECKHE 3HAHMUS;

OPHEHTHPOBAThCSI B PA3IMYHBIX IOJXO0JaX TMPHHATHS pENICHHH (MHIUBHAyaTbHOE, NMPUHSATHE DELICHUS B TIpylIle, NPUHITHE DPELICHUN
TPYIION);

CaMOCTOSITEJIEHO COCTAaBJISATh AITOPHUTM pEIIeHHs 3a1add (MM €ro 4acTh), BBIOMpaTh CHOCO0 pelieHus: y4eOHOM OMONIOrn4ecKkoi 3ajgadu
y4ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEN, apIyMEHTHPOBATH IIpeIjIaracMble BAPHAHTHI PELICHUNH;

COCTaBJIATH IUIaH JCHCTBUN (IUIaH pealn3allid HAMCUCHHOTO aJITOPUTMAa PCIICHUS), KOPPEKTHPOBATH MPEUIOKEHHBIM aJI'OPUTM C y4ETOM
IIOJTY9IEHHUSI HOBBIX OMOJIOTHUECKHUX 3HAHUU 00 H3ydaeMOM OHOJIOTHYECKOM OOBEKTE;



JieJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPOJIb, IMOIIHOHAILHBIN HHTEJLIEKT:

BJIAJIETH CIIOCOOAMH CAMOKOHTPOJIS, CAMOMOTHBAITMHU U pedIIeKCHH;

JaBaTh OLIEHKY CHTYAIlMH U Tpe/jiararhb IUlaH €€ H3MEHCHHS;

YUATBHIBATH KOHTEKCT U MPEIBUAECTH TPYJHOCTH, KOTOPbIE MOTYT BOSHHKHYTH IIPH PEINCHUH y4eOHOU OMOIOrHYecKOl 3aJa4H, aJanTHpoBaTh
pelIeHre K MEHSIOIUMCS 00CTOATENLCTBAM;

OOBSICHATH IPHYMHBI JOCTIDKEHHS (HETOCTH)KEHHUS) PE3yJIbTaTOB JIEATENBHOCTHU, JaBaTh OLIEHKY OpHOOPETEHHOMY OIIBITY, YMETh HAaXOIHUTh
[TO3UTHUBHOE B IMPOU3OLIEAIIEH CUTYaIlUH,

BHOCHTH KOPPEKTHBEI B JIEATENHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHBIIMXCS CHTYalluH, yCTAHOBJICHHBIX OIIHOOK, BOSHUKIIMX
TPYAHOCTEH;

OIIEHMBATh COOTBETCTBHUE PE3YJIbTATA LIETH M YCIOBHSIM.

pasiiMyaTh, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMH SMOLMSIMU B SMOLUAMHE JPYTHX;

BBLISIBJIATH M aHATM3UPOBATh IPUYMHBI OMOIUH;

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa, IOHMMaTh MOTHBBI M HAMEPEHUS APYroro;

peryJIupoBaTh CII0COO BBIPAKEHHUS OMOIIHH.

Ipunsitue cedst U APyrux:

OCO3HAHHO OTHOCHTBCS K APYTOMY Y€JIOBEKY, EF0 MHCHHIO;

IpU3HABaTh CBOE MIPABO Ha OMMOKY M TAKOE XKe IPaBo JPyroro;

OTKPBITOCTB cebe U APYruM;

0CO3HABATh HEBO3MOXKHOCTH KOHTPOJIUPOBATEL BCE BOKPYT

OBIIAJIETh CHUCTEMON YHHBEPCANBHBIX Y4eOHBIX PETYJSTHBHBIX ICHCTBHU, KoTopas obecneuumBacT (pOPMHPOBAHHE CMBICTIOBBIX YCTAHOBOK
JIMYHOCTH (BHYTPEHHSIS MO3UIMS TNIHOCTH) M )KU3HCHHbIX HABBIKOB JTMYHOCTH (YIPABJICHHUs COOOMH, CaMOUCIIMILTHHBL, YCTOWYHBOTO TIOBEJICHHS).

INPEJIMETHBIE PE3YJIbTATbDI

[Ipe/IMETHBIE PE3YJIBTATHI OCBOEHHS! IPOTPAMMBI 110 GHONIOTHE (YTIyONEHHBIA YPOBEHB) K KOHILY oOyueHwus B 7 Kj1acee:

XapaKTepH30BaTh OOTAHMKY KAaK OHOJOTMYECKYIO HAyKy, €€ pasjielibl M CBS3H C JPYTMMH HayKamH, OILCpUpOBaTh 3HAHMAMHM aHATOMHH,
TUCTOJIOTHH U (PU3UOJIOTHH PACTEHUH;

TIPUBOJUTH TIPUMEPHI BKiaga poccuiickux (B Tom uucie B.B. Jlokyyaes, K.A. Tumupsses, C.I'. HaBammH) U 3apyOeXHBIX YYEHBIX (B TOM
yucie P. I'yk, M. Manbluru) B pasBUTHE HayK O PaCTCHUSX;

IPUMEHSTH GHOTOTMYECKUE TEPMUHBI U TIOHSITHS (B TOM UHCIie: OOTaHWKA, YKOJIOTUsI paCTCHHUH, 0aKTepUOJIOTHsl, TPOTUCTOJIOTHS, CUCTEMATHKA,
CyIeprpynma, apcTBo, OTAEI, KJlacC, CEMEUCTBO, POJ, BHI, XHM3HECHHAs (dbopma pacTeHuH, cpena 0oOUTaHMs, PACTUTEILHOE COOOIIECTBO, BBICIIUE



pacTeHus, WA SMOPHO(UTHI, CIOPOBBIC pPACTEHHUS, CEMEHHBIE PACTEHMs, BOJOPOCIIH, MXH, IUIAyHbI, XBOLIM, IAIlOPOTHHKH, TOJIOCEMCHHBIC,
HOKPBITOCEMEHHBIE, OaKTepHH, TPHOBL, TUIIAHHUKHA) B COOTBETCTBHH C IIOCTABJICHHOH 3a/1a4€H;

pa3auyaTh MOJXO/bI K TIOCTPOEHUIO COBPEMEHHOW MHOTOLIAPCTBEHHOW CHCTEMBI OPraHMYECKOr0 MHpa, CPaBHUBATH €€ ¢ IMPEIIICCTBYIOMUMU
CHUCTEMAaMH U BBISBISITH IPEUMYIIECTBA;

pazyinyaTh MOAXO0/IbI K IOCTPOCHUIO COBPEMEHHOW CHCTEMBI BBICIINX pacTeHUH (SMOpHOGHT);

OIKCHIBATEH CTPOEHHE M KU3HEESITEIFHOCTh PACTUTEIFHOTO Opranu3Ma (Ha MpUMepe TTOKPHITOCEMEHHBIX, MIIH IIBETKOBBIX): IIOIIOIIEHHE BOIBI
U MUHEpaJIbHOE MUTaHHe, (POTOCHHTE3, MbIXaHUE, TPAaHCIOPT BEUIECTB, POCT, DPA3MHOXEHHE, PA3BHTHE, CBA3b CTPOCHHUS BETETATUBHBIX H
reHepaTHBHBIX OPTaHOB PACTEHUH ¢ UX QYHKIUSIMU;

pa3InyaTh BET€TaTUBHBIE OPTaHbl PACTEHHI Ha MOMEPEYHBIX U IPOJAOJIBHBIX Cpe3aX, ONPEAEIATEH THII CTPOCHHUS BErCTaTUBHBIX OPTaHOB;

pa3iiiuaTh ¥ OIMCHIBATH XKHMBHIE M TepOapHbIe SK3eMIUIIPHl PACTEHHH MO 3aJaHHOMY IUIAHY, YacTH PAacTeHHMH IO H300paXeHHAM, CXeMa,
MOJIEJISIM, MYJISDKaM, peabeQHBIM TabIuIam;

XapaKTepH30BaTh MPU3HAKH PACTCHHM, YPOBHU OpPraHMU3aIMH PACTUTEILHOTO OPraHu3Ma, YaCTU PACTEHUM: KIETKH, TKAHH, OPTaHbl, CHCTEMBI
OpraHOB, OPTaHU3M, OOBSCHATH, B UM 3aKITIOYAIOTCS] OCOOEHHOCTH OPraHU3MEHHOIO YPOBHS JKHA3HH;

XapaKTepHU30BaTh OCHOBHBIE TPYIIIBI OJTHOKIIETOYHBIX OPIraHU3MOB U BBIABIIATH MEXK/y HUMH 3BOJIFOIIHOHHOE POJICTBO;

BBITIOJHATE IPAKTHIECKHE paOOThI IO cO0PY U aHAIM3Y MaTepHalia OJIHOKJIETOUHBIX ¥ MHOTOKJICTOYHBIX OPraHH3MOB U3 THIIMYHBIX OHOTOIIOB;

BBISIBJIITH 3aKOHOMEPHOCTH U MOP(HO(PH3MOIOTHUSCKHE aJanTallid pPacTeHWH K pPa3IM4YHbIM YCIIOBUSM OOHMTaHHs, HAXOMUTH KOPPEIALHH
MEXy CTPOCHHUEM OpraHa U BBIMOIHSIEMON UM (QyHKIHEH;

CpPaBHHBATh PACTHTEIbHBIE TKAHU U OpPraHbl paCTeHUN MEXIy coOOii;

BBIIIOJHATE IPAKTHYECKHE M J1a0OpaTOpHBIE paboThl MO MOPGOIOTHH U (HU3HUOJOTHH PACTEHHH, B TOM 4YHUCIE pabOTBI ¢ MHKPOCKOIIOM C
HOCTOSHHBIMHA ((DUKCHPOBAHHBIMH) U BPEMEHHBIME MHUKPOIIpENIapaTaMi, HCCIIeI0BaTeIbCKUE pabOThI ¢ UCIOIB30BAaHUEM IIPHOOPOB M HHCTPYMEHTOB
¢ poBoii 1aboparopuw;

MMOHUMATh MEXaHHU3MBl CaMOBOCIIPOM3BEICHUS KJIETOK, ONEPUPOBATH IPEACTABICHUSAMH O MHUTO3€ U MEHO3€, O POJH KICTOYHOTO sIpa,
CTPOCHHH U (QYHKIIHH XPOMOCOM;

XapaKTePHU30BaTh MPOLECCH YKU3HEAESTEIbHOCTH PACTCHHUI: TOTJIOMICHHE BOJABI M MUHEPAIbHOE MHUTaHUE, (OTOCHHTE3, JBIXaHHE, POCT,
pa3BHTHE, CIIOCOOBI €CTECTBEHHOIO U MCKYCCTBEHHOTO BEr€TaTHBHOIO PA3MHOXKEHHUS, CEMEHHOE Pa3MHOMKEHHE (Ha IPUMEPE MOKPHITOCCMEHHBIX, HITH
LIBETKOBBIX);

XapaKTepU30BaTh OCHOBHEIE 3TAllbl OHTOTEHE3a PACTEHUH, ONIEPHPOBATH 3HAHUSIME O IIPHYMHAX PACIPOCTPAHEHHBIX HHOEKIMOHHBIX OOJIE3HEH
pacTEeHHA, IOHUMATH IPUHIAITBI TPO(UITAKTHKY | JIeYeHHs 00JIe3HeH, TOHUMATh IPUHIUIIEI OOPBHOBI C TATOI€HAMH U BPEMTENIAMU PaCTEHUH;

BBISIBJISITH IPHYAHHO-CJICICTBEHHBIE CBSI3U MEXKIy CTpOeHHEM U (PyHKIUSAMH TKaHEH U OPraHOB PaCTEHHH, CTPOCHUEM U XKHU3HEICATCIBHOCTHIO
pacTeHU;

KJIaCCU(HUITUPOBATH PACTEHHUS U UX YACTH 110 Pa3HBIM OCHOBAHUSIM;



OOBSACHATH POJIb PACTEHMH B HPMpOJE M JKU3HM YEJIOBEKA: 3HAUYeHHWe (DOTOCHHTE3a B HPUPOJE M B KM3HH HENOBEKA, OUOIOTHYECKOC U
XO3S{CTBEHHOE 3HAYEHHME BHJOM3MEHEHHBIX MMOOErOB, XO3SHCTBEHHOE 3HAYCHHWE BEreTaTMBHOIO PAa3MHOXKECHHMS, ONECPHUPOBATH MPEICTABICHUSIMU O
reHe, OCHOBaX TeHETHYECKOW HHKEHEPUH;

IPUMEHSTH MOJIyUYeHHbIC 3HAHUS /TSI BEIPAIMBAHUS U Pa3MHOXKEHHS KyJIETYPHBIX PACTEHHUH;

HCIIONIF30BaTh METO/bl OMOJIOTHM: HPOBOAUTL HAONIOJNEHHs 3a pPACTEHHSIMH, OIMCHIBATh PAcTEHUs M HX YacTH, CTAaBATH IPOCTEHIIHE
OHMOJIOrMYECKHUE OTIBITHI M IKCIIEPUMEHTHI;

co0JII0IaTh MpaBKJja O0€30MaCHOTO TPy/Aa Mpu paboTe ¢ y4eOHBIM U Tab0paTOPHBIM 000PYNIOBAHMEM, XMMHIECKOH MOCYI0H B COOTBETCTBUM C
HHCTPYKIMSMH Ha YPOKE ¥ BO BHEYPOUHOU NESATEIBHOCTH;

XapaKTepU30BaTh MPHHIIHITH KIIACCH(HUKAIIMK PACTCHUH, OCHOBHBIE CHCTEMATHYECKHE IPYIIIIbI PACTCHHH;

TIPHBOIMTH TIPEMEPHI BKJIaga poccuitckux (B Tom umcie H.M. Basuios, U.B. Mudypun) u 3apy6esxusix (B Tom uncie K. Jlnnned, J1. Ilactep)
yUYEHBIX B pa3BUTHE HAYK O PACTEHUSIX, IpuOax, OaKTepusx U apxew;

IPEMEHATH GHOJNOTHYECKHE TEPMHUHBI M MOHATHS (B TOM YHCIE: OOTAHHKA, SKOJOTHS PACTECHHH, MHKOJIOTHS, albIrOJIOTHS, MAKPOOHOIOTHS,
GaKTEepHONIOTHs, CHCTEMATHKa, MApCTBO, OTMAEN, KIACC, CEMEHCTBO, POJ, BHJ, JXKM3HCHHas (opMma pacTeHHH, cpena OOUTaHMs, PACTUTEIBHOE
COOOIIECTBO, CIOPOBBIE PACTEHUsI, CEMEHHBIE PACTEHHs, KpacHbIe BOJOPOCIH, 3€NEHBIE BOJOPOCIIH, XapOBbIC BOJOPOCIH, MXH, IUIAYHBI, XBOLIH,
TIATIOPOTHUKH, XBOWHBIE, IOKPHITOCEMEHHBIE, OaKTEPHH, apXEeH, TPHObI, CTPAMEHOIIMIOBEIE) B COOTBETCTBHH C MOCTABJICHHOM 3a/1a9eH;

pasIuyarh ¥ ONKMCHIBATH JKHBBIE M repOapHble K3EMIUIIPHl PACTEHHH, YaCTH PACTEHUH 110 M300paXCHHSAM, CXeMaM, MOJCISIM, MyJLDKawm,
penbeHBIM TabauIaM, IPHOBI 0 H300paXKEHHUAM, CXEMaM, MYJIsDKaM, OaKTEPHH 110 H300PaKCHUSIM;

BBISBIISTH IIPU3HAKU KIIACCOB IIOKPHITOCEMEHHBIX, MU IBETKOBBIX, CEMEHCTB JIBY10IBHBIX M OJHOMOJIBHBIX PACTCHH;

OIIpe/eNsATh CHCTEMATHUECKOE IOJIOKEHHE DPACTHTENHHOr0 OpraHu3Ma (Ha IPUMepe HOKPBITOCEMEHHBIX, WIIM IBETKOBBIX) € MOMOILIBIO
OIIpEeICTUTEIILHON KapTOUKH;

BBIIIOJIHATH NPAKTHUECKHE U TaG0OpaTOpHbIE PabOTHI 10 CHCTEMATHKE PACTCHHMH, aIbIOJOTHH, MUKOJIOIMM M MHKPOOHMOJIOTMH, B TOM YHCIE
paGOTHI ¢ MUKPOCKOIIOM € MOCTOSIHHBIMA ((DUKCHPOBAaHHBIME) ¥ BPEMEHHBIMU MHKpPOIIPENapaTaMH, HCCIIEN0BATENBCKAE PaOOTHI C HCIIOIb30OBAHHEM
IpuOOPOB M HHCTPYMEHTOB 1M (pOoBOi TabopaTopuu;

BBIJIENISTH CYIIECTBEHHBIE IIPU3HAKH CTPOSHUS U JKH3HEIESTeIIbHOCTH PAacTeHHM, 6akTepuii, apxel, rpu0oB;

IIPOBOJMTH OIMCAHHE M CPAaBHUBATh MEXIYy COOOU pacTeHHs, TpHOBI, OakTepuM, apXeu IO 3a/[aHHOMY IUIaHy, Je1aTh BBIBOJBI HAa OCHOBE
CpaBHEHHUS;

OBJIaJIeBaTh OCHOBAMHU 3BOJIOIMOHHON Teopuu U. J[apBUHA, XapaKTepH30BaTh OCHOBHBIC 3Tallbl Pa3BUTHA M JKM3HH Ha 3emile, OIMCHIBATh
YCJIOHEHHE OPraHM3al[iy PAaCTEHH B XO/I€ SBOJIIOIMY PACTUTEILHOIO MUpa Ha 3eMIIE;

BBISIBJIATH YE€PTHI IPUCIIOCOOIEHHOCTH PACTEHHH K cpeie OOUTaHHs, 3HAYeHUE IKOJIOIHYECKHX (PaKTOPOB JUIst PACTCHHH;

[IOHUMATh OCOOEHHOCTH HAaJOPraHM3MEHHOIO0 YPOBHS OPraHW3allMd JKH3HH, XapaKTePH30BaTh PACTUTEIbHBIE COOONIECTBA, CE30HHBIC H
IOCTYyTaTeIbHbIe H3MEHEHHS PACTHTENBHBIX COOOUIECTB, PACTUTENIBHOCTD (PACTHTENBHBIN IOKPOB) MPUPOIHBIX 30H 3eMIIH, CBOOOJHO ONEPHPOBATH
MOHSATHUSIMH: 3KOCHCTEMA, SKOJIOIHYeCcKas IupaMuia, Tpopuueckas ceTs, 6uopazHoodpasue;



IPHBOUTH IIPAMEPE! KyIGTYPHBIX PACTEHHH M MX 3HAYEHHUS B KU3HH YCNOBEKa, XapaKTePU30BaTh NPU3HAKH PACTCHUH, OOBICHSTH HATHYUE B
mpefenax OJHOrO BHAA pacTeHHi (OpPM, KOHTPACTHBIX MO OJHOMY M TOMYy )¢ IIPH3HAKy, ONEPHPOBATH HMOHSTHSIMH: (EHOTHI, TI'€HOTHII,
HACJIEICTBEHHOCTh M H3MEHUYHUBOCTH, pa3HOOOpa3ue paCTeHUH U MUKPOOTPAaHHU3MOB, COPT, IITAMM;

IOHMMATh IPAYAHBI ¥ 3HATH MEPHI OXPaHbl PACTUTENHHOIO MUPa 3eMIIH, CBOOOIHO ONEPHPOBATh IIOHATHAMHU: 0COO0 OXPAHSIEMbIC IIPHPOHEIC
TEepPHUTOPHH (pe3epBarThl), 3aTI0BEIHAKH, HAIIMOHAIBHBIE TapKH, OHocdepHbIe pe3epBaThl, 3HaTh, YTO Takoe KpacHast KHUTa;

PacKpEIBaTh POJib pacTeHHi, rpuboB, OakTepwii U apxeif, CTPaMEHOIMIOBEIX B IIPHPOIHBIX COOONIECTBAX, B XO3SHCTBEHHOH NEATEIIbHOCTH
YeJIOBEKa M €ro MOBCEAHEBHOM KU3HU;

JEMOHCTPHPOBATh HA KOHKPETHBIX IIPHMEpAaX CBA3b 3HAHWI 110 GHOJOTME CO 3HAHMSAMM IO MaTemaruke, (pusuke, reorpaduu, 1uTeparype,
Tpyay (TEXHOJIOTHH), TIpeIMETaM I'yMaHUTapHOIO LIUKJIA, Pa3IMYHBIMH BA/IaMH HCKYCCTBA;

HCIIONB30BaTh METObI OMOJIOTHMH: HPOBOIUTEL HAOIOJAEHHS 38 PACTEHUSIMH, OaKTepUsIMH, ITpubamu, JHUITaiHAKAMH, ONHCHIBATD UX, CTABHThH
npocreiimme OHOTOTHYECKHE OIBITHL U OKCIIEPHMEHTEI,

BIIaJeTh MPUEMaMH paGoThl ¢ GHOTOTHYECKOH MH(OpMAaIHMeli: pOPMyIHPOBATE OCHOBAHHS IS H3BIEYeHUs W 0000uIeH!s HHPOPMAIHH 13
HECKOJIBKUX HCTOYHHKOB, TPe0Opa30BhIBaTh HH(POPMALIKIO U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh IIUCHMEHHBIE H YCTHBIE COOOINEHH S, UCIIONIB3Ys IIOHSITHHHBIA alapaT H3y4aeMoro pasjesa OUOIOTHE, COIPOBOXIATh BHICTYIIEHHE
npe3eHTaruei ¢ yaéToM 0COOEHHOCTEH ay IMTOPHH O0yJarOIMXCsl;

IIPOSIBIISATH MHTEPEC K yIrIIyOJIEHHIO OHOJOTHYECKHX 3HAHMM M BEIOOPY OMOJIOTHH KaK MPO(QUILHOrO MpeaMeTa Ha ypOBHE CPEIHEro o01ero
oGpasoBaHus U OyayIIell TIPOo(ecCHOHANBHON JESTENLHOCTH B 00JACTH OHONIOTMH, MEIHIMHBI, JKOJIOTHH, CEIBCKOIO XO3SHCTBA, MHIIEBOH
MIPOMBIITUIEHHOCTH;

BIAZCTh HpUEMaMH pPaboThl ¢ HH(popMarueii: GopMyIHpoBaTh OCHOBAHHMS Ul M3BIEYEHHs M 0000mIeHHs MHPOPMALMH M3 HECKOIBKHX
HCTOYHMKOB (2-3), mpeodpa3oBrIBaTH HH(POPMAIUIO U3 OJHOM 3HAKOBOM CUCTEMEBI B IPYTYIO.

[IpeaMeTHbIE pe3y bTaThl OCBOSHHUS IPOrPAMMBI 110 OHOIOrHH (YIIyOIEHHBIA YPOBEHB) K KOHIly 00y4eHus B 8 Kiacce:

XapaKTepH30BaTh 300JI0THI0 M MAKOJIOTHIO KaK OHOJIOTHYECKHE HAyKH, HX Pas/ielibl M CBA3b C IPYTHMH HayKaMH M TEXHHKOM;

XapaKTEPU30BaTh MPUHIMAITEI KIACCH(UKAIIMA KXUBOTHBIX, BHJ KaK OCHOBHYIO CHCTEMATHYCCKYIO KaTErOPHIO, OCHOBHBIE CHCTEMATHYCCKUC
[PYIIITBI KUBOTHBIX (CTPEKAIOIIUE, KOIBYATHIE YEPBH, MOJUTIOCKH, IUIOCKHE YEPBH, WICHHCTOHOTHE, KPYTJIbIE YEPBH, XOP/IOBBIC);

TIPUBOJIUTH MPUMephl BKIana poccuiickux (B tom umcne A.O. Kopanesckmit, K.M. Ckpsbun) u 3apyOexHBIX (B TOM 4HCIE A. JleBeHIyK,
XK. KroBbe, D. I'ekkenb) y4EHBIX B pa3BUTHE HAYK O )XKUBOTHBIX;

NPUMEHATh OMOJOTHYECKHE TEPMHHBI M MOHATHS (B TOM YHCIE: MHKOJIOTHS, 300JIOTHsl, 9KOJOTHs KUBOTHBIX, JTOJIOTHS, [1alCO300JI0TH,
CHCTeMaTHKa, IIapCTBO, THUII, OTPsJI, CEMEHCTBO, POJI, BAJ, )KUBOTHAs KJIE€TKa, TPUOHAs KIE€TKa, )KUBOTHAsI TKaHb, OPraH XKUBOTHOI'O, CHCTEMbI OPraHOB
JKUBOTHOTO, JKMBOTHBIA OpraHM3M, IHMTaHWe, bIXaHHE, DOCT, Pa3BHTHE, KPOBOOOpAIICHWE, BBIACICHHE, OIOpa, JBHKCHHE, DPa3MHOXCHHE,
IAPTEHOTeHE3, Pa3APaKUMOCTh, pedieKc, OpraHsl YyBCTB, LOBEICHHUE, Cpejia OOUTaHHS, TIPUPOIHOE COOOIIECTBO) B COOTBETCTBHH C IOCTABICHHON
3ajavuei;

pacKphiBaTh 00IIKE TPH3HAKA )KUBOTHBIX U TPHOOB, YPOBHU OPTaHM3ALlHH )KHBOTHOTO M TPUOHOTO OPraHu3Ma;



CPaBHUBATh )KUBOTHBIE TKAHU U OPraHbl )KUBOTHBIX MEKITY COOOH;

CPaBHUBATh CHCTEMBI OPIaHOB MEXIY co00# M OIpeessiTh 3aKOHOMEPHOCTH CTPOEHUS! CUCTEM OPraHOB B 3aBUCUMOCTH OT BBIIOJIHAEMOM HMH
byHKINY;

OIMCHIBATh CTPOEHHE U JKU3HENESITEIBHOCTh XHBOTHOTO OpraHM3Ma: OIOpY U JIBUIKEHHUE, IMTaHUE M NHIIEBAPEHME, IbIXaHHE U TPAHCIOPT
BEUIECTB, BBLICIICHHUE, PETYJIAIMIO U IOBEJICHUE, POCT, Pa3MHO)KEHHUE U Pa3BUTHE;

ONUCHIBATh PA3JIUYHBIC THUIBl PA3MHOXKEHHS >KUBOTHBIX: THAPOCTATHYECKYIO JIOKOMOLHIO, JOKOMOLMIO IIPH IIOMOINM T'HIPOCKENETa,
JIOKOMOITHIO IIPY IIOMOIIY PHIYaXKHBIX KOHEUHOCTEH, THIIBI )KU3HEHHBIX ITUKJIOB, IIPSMOE U HENPSIMOE PAa3BUTHE Y HACEKOMBIX;

XapaKTepH30BaTh MPOIECCH] )KU3HEIESITETHHOCTH KUBOTHBIX M3y4aeMbIX CUCTEMATUUYECKUX IPYIIL: JIBHKEHUE, IUTAHUE, BIXaHHUE, TPAHCIIOPT
BEINECTB, BBIIEIICHUE, PETYIISIUIO, IOBECHUE, POCT, PA3BUTHE, Pa3MHOKCHHUE;

BBIBIISITH TIPHYMHHO-CIICIICTBEHHBIC CBSA3H MEXIY CTPOCHHEM, JKH3HEICSITeIHHOCTHIO M Cpelloii OOMTAHUS SKMBOTHBIX M I'PHOOB M3y4aeMBIX
CHCTEMaTUYEeCKUX IPYIII;

pa3iauyaTh M ONUCHIBATh )KUBOTHBIX M TPHOBI M3y4aeMbIX CHCTEMATHUECKUX TPYII, OTAEIbHBIE OPraHbl ¥ CHCTEMBI OPraHOB JKHBOTHOIO IO
cxemaM, MOJEIISIM, MYJIsDKaM, pelbeHBIM TaOIuIam;

BBISIBIIATH IPU3HAKH KJIACCOB WICHUCTOHOIMX M XOPAOBBIX, OTPSA0B HACEKOMBIX U MJIEKOIHTAIOIIHUX;

BBIIOJIHATh HPAKTHYECKHE H Ja0OpaTopHble paboThl M0 MOPGOIOTHH TPHOOB, 1O MOP(HOJIOTUH, AHATOMHHM, (PU3HMOIOTHH M IIOBENCHHIO
KUBOTHBIX, B TOM 4HcJie pabOThl ¢ MUKPOCKOIOM C IIOCTOSIHHBIMH ((PUKCHPOBAaHHBIMH) M BPEMEHHBIMH MHKpOIIpENapaTaMH, HCCJIE€I0BATEIbCKHE
pabOTHI C HCHOIH30BAHHEM NIPHOOPOB M HHCTPYMEHTOB LU POBOI 1abopaTopuu;

CPaBHUBATH MPEACTABUTENCH OT/AEIbHBIX CUCTEMAaTHUYECKUX I'PYIII )KUBOTHBIX U TPHUOOB U A€JIaTh BBIBOJBI HA OCHOBE CPaBHEHHS,

KJIaCCU(HUIMPOBATH )KUBOTHBIX HAa OCHOBAHUY OCOOEHHOCTEH CTPOEHUS U MHIUBHIyaJIbHOI'O Pa3BUTHS;

BBISIBIISITh Y€PTHI IPUCIIOCOOICHHOCTH XXHBOTHBIX M I'PHOOB K Cpejie OOUTaHHUs, 3HAUYCHUE SKOJIOTMUECKUX (aKTOPOB UL )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3H KHBOTHBIX M I'PHOOB B IIPUPOJHBIX COOOIIECTBAX, LETIH TUTAHHUS;

yCTaHaBJIMBATh B3aUMOCBSI3H MEX/Ty TUIIOM ITOJIOCTH Tejia, THIIOM KPOBEHOCHOM H BBIACIHTEIBHON CHCTEMBI;

yCTaHaBJIMBATh B3aMMOCBSI3H KUBOTHBIX C PACTCHUSIMH, TPUOAMHU, JIUIIAHHUKAMHU B OAKTEPUSIMU B TIPUPOAHBIX COOOIIECTBAX;

YCTaHABIMBATH B3aMMOCBSI3U MEXIy CTPOSHHEM KHBOTHOT'O U CPENIOH ero OOUTaHuS;

XapaKTepU30BaTh JKABOTHBIX M TPUOBI MPHUPOMHBIX 30H 3€MIIH, OCHOBHBIC 3aKOHOMEPHOCTH PaclpOCTPAaHEHHs >XKMBOTHBIX U T'PHOOB IIO
IUTaHETE;

pacKpBIBaTh POJIb )KUBOTHBIX ¥ I'PUOOB B IPUPOIHBIX COOOLIECTBAX;

pacKpbIBaTh poOJb I'PUOOB B €CTECTBEHHBIX S9KOCHCTEMAX M COODIIECTBAX;

pacKpbIBaTh pOJb JIOMAITHUX W HEMPOJYKTHBHBIX JXMBOTHBIX B JKU3HU YEJOBEKA, POJIb IPOMBICIOBBIX JKMBOTHBIX B XO3JMCTBEHHON
JIeSITEIbHOCTH YEJIOBEKA M €0 ITOBCEIHEBHOM JKU3HHU, OOBSICHATH 3HAUCHUE JKUBOTHBIX B IIPUPOJIE U KH3HH YEJIOBEKA;

TIOHUMATH PHYMHEI U 3HaTh MEPHI OXPaHbl )KUBOTHOT'O MHpa 3eMJIH;

MOHUMATh (DYHKITUH OPraHOB M CUCTEM OPTaHORB )XMROTHOTO B KOHTEKCTE a/1alTaliiy K OKpyKarolie cpene;



JEMOHCTPUPOBATh Ha KOHKPETHBIX NMPHMEPax CBA3b 3HAHHI 110 OMOJOTHUH CO 3HAHHSIMHU 110 MaTeMaTHKe, (PH3HUKe, XMMUH, reorpaduu, Tpyny
(TeXHOJIOrHH), IpeAMETaM I'YMaHUTAPHOTO IIUKJIOB, Pa3IMYHBIME BHIAMH UCKYCCTBA,

HCIIOJIB30BaTh METOABI OMOJIOTUU: IIPOBOIUTH HAOIIOACHHS 3a )KHUBOTHBIMH, OTIHCHIBATh KHBOTHBIX, X OPraHbl U CHUCTEMBI OPraHOB, CTaBHTb
npocTeinue OMOJOTHYECKHE OTBITHI B SKCIIEPUMEHTHI;

BIIAZETh Npuémamu paboTel ¢ umHboOpMaluel: GhopMyJIHpPOBaTh OCHOBAHHUS IS H3BJICUCHHS M 00001eHus MHQOpMalUU U3 HECKOIBKHX
UCTOYHHKOB (3—4), mpeobpa3zoBrIBaTh HHHOPMAIIHIO M3 OJHON 3HAKOBO#M CHCTEMBI B IPYTYIO;

CO3/aBaTh IIMCHbMEHHBIE M YCTHBIE COOOIIEHHSI, UCTIONB3Ysl HOHSITHMHEIN anmapar u3y4aeMoro paszena OMoJIOruH, COIIPOBOXKIATh BBICTYILIEHUE
Ipe3eHTanuel ¢ yuéToM 0COOEHHOCTEH ayIUTOPUU O0yUYaAFOIIIAXCSI.

IIpenMeTHbIe pe3yabTaThl OCBOCHHUS IIPOrpaMMBI IT0 OHosoruy (YIiIyOaéHHbIA ypoBEeHb) K KOHILY 00yuyeHus B 9 Kiaacce:

XapaKTEpH30BaTh HAYKH O 4YeJIOBEKE (AaHTPOIIOJIOTUIO, aHATOMHUIO, (DU3UOJIOTHIO, MEIUIIUHY, TUCTOJIOTHIO, IIUTOJNIOTHIO H APYTHE) U UX CBA3HU C
JPYTUMU HayKaMu;

OOBSICHATH IIOJIOKCHUE YEJIOBEKA B CHCTEME OPTaHHMYECKOro MHpa, €ro MPOUCXOXKACHUE, IPUCIIOCOOICHHOCT K PAa3IHYHBIM JKOJOTHYECKHM
(baxropaM, OTIHYHS YETO0BEKa OT APYTHUX KHBOTHBIX, POJICTBO YEIIOBEYECKUX pac, OCHOBHBIE ATAIbI U (PaKTOPhI SBOJIFOIUH YEJIOBEKa;

IPUBOJUTH IPUMEPHI BKIaga poccuiickux (B Tom uucie W.IT. [TaBmoB, .M. MednukoB U npyrue) u 3apyoexHbix (B ToM uucie I1. Dpiaux u
Jpyrue) y4€HBIX B pa3BUTHUE NIPE/ICTaBICHHH 00 aHATOMHH, O (PU3HOJIOTUH H JPYTHX HAYKaX O YEIOBEKE;

IIPUMEHATH OMOJIOTMYECKUE TEPMUHBI ¥ TOHSITUS (B TOM YHCJIE: IIUTOJIOTHSI, THCTOJIOTHsI, aHATOMHUSI YeJIOBEKa, (PU3HOJIOTUS YeJIOBEKA, TUIHEHA,
AHTPOIIOJIOTHS, SKOJIOTHS YellOBeKa, KJIeTKa, TKaHb, OpraH, CHCTEMa OpraHoB, MUTaHUE, JAbIXaHUE, KPOBOOOpalleHie, 0OMEH BEIIECTB U IPEBPAICHUE
OHEpPIWH, IBI)KEHHUE, BBIIEIIEHHE, POCT, pa3BUTHE, IIOBEIECHUE, Pa3sMHOXKEHHUE, pa3ApaXHMOCTh, PEryjslus, OMEOCTa3, BHYTPEHHSAA Cpena,
UMMYHHTET) B COOTBETCTBHH C MIOCTABICHHOH 3aa4eii;

IIPOBOJUTH OIMCaHWE IO BHEIIHEMY BHAY (M300pa)K€HMIO), cXeMaM OOIMX IIPU3HAKOB OpraHM3Ma YelIOBEKa, YPOBHEH €ro OpraHM3alldu:
KJIETKH, TKaHHU, OpPraHbl, CHCTEMbI OPIaHOB, OPTraHU3M;

CPaBHMBATh KJIETKM pa3HbIX TKaHEH, I'PyNI TKaHEH, OpraHbpl, CHUCTEMBl OPraHOB YEJIOBEKA, IPOLECCHl JKU3HEAEATEILHOCTH OpIraHu3Ma
YeJioBeKa, JIeJIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHUS;

XapaKTEePHU30BaTh MEXaHU3MBbl CAMOBOCIPOU3BEICHUSI KJIETOK, CPABHUBATh MUTO3 M MeH03, XapaKTepU30BaTh POJIb KJIIETOYHOTO Spa B JIEICHUH
KJIETOK, CTPOEHUE U QYHKITHH XPOMOCOM;

IPUMEHITh OWOJOTHYECKHE TEPMHHBI M IIOHATHs (T€H, TIeHeTHYecKas HHXEHEepHs, OWOTeXHOJIOTHs, auulesb, TeHOTHI, (eHToTHI,
CKpELMBaHUE), IOHUMATh UX CYIITHOCTD;

XapaKTepHU30BaTh OCHOBHBIE IOJOXEHHS KJIETOYHOM Teopuu, 3akoHb! I'. MeHenst, XpOMOCOMHYIO TEOpHIO HacienctBeHHocTH T. Moprana,
3aKkoH Xapau-BaiinOepra;

pa3nuyath OHOJIOTHYECKH aKTHBHBIE BEIeCTBa (BUTAMHHEI, (DEPMEHTBI, TOPMOHBI U APYTHE), BBISIBIIATH HX POJIb B IIpoIiecce 0OMEHa BEIECTB U
IIPERPAIIEHUS DHEPTUM;



XapaKTepU30BaTh OMOJOTHUECKHE IPOIECCH: OOMEH BEINeCTB M IPEBPAIlleHHE YHEPIHH, IUTaHKE, JbIXaHUE, BLIIEIECHHE, TPAHCIIOPT BEIECTB,
JBUKEHHUE, POCT, PETYJIALUI0 QYHKIUH, IMMYHUTET, Pa3BUTHE, PA3MHOKEHHE YEJI0BEKA;

BBUIBJIATH NPUYHUHHO-CIEJCTBEHHBIE CBI3H MEXIY CTPOCHUEM KJIETOK, OPraHOB, CHCTEM OpPraHOB OpraHH3Ma 4YejioBeKa M WX (QYHKIIHSIMH,
MEXIY CTPOEHHEM, KHU3HEIEATENBHOCTRIO U CpeZioil OOMTaHHUS YeJIOBEKA,;

IPUMEHATH OHOJIOTHUECKUE MOJIEIIH JUIS BBIIBIICHUS 0COOCHHOCTEH CTPOEHUS U (PYHKIIMOHMPOBAHHUS OPIaHOB U CHCTEM OPraHOB YEIOBEKA;

HOPUMEHATH OHOJIOTHYECKHE TEPMUHEI U MOHSITHS: MUKPO(IIOpa, MUKPOOHOM, MEKPOCUMOUOHT;

00BACHATH HEUPOIYMOPATBHYIO PETYJISIHIO TIPOIIECCOB JKU3HEEATENLHOCTH OPraHk3Ma 9ENI0BEKa,;

XapaKTepu30BaTh M CPaBHUBATH OE3yCIIOBHBIE M YCJIOBHBIE Pe(IIEKCHI, HACICICTBEHHBIC M HEHACICACTBCHHBIE IPOIPAMMBI ITOBEIICHHUS,
0COOEHHOCTH BBICIIEH HEPBHOM JCSITEIBHOCTH Y€JI0BEKA;

pa3yinyaTh HAC/IECTBEHHBLIE M HEHACIECICTBEHHbIE (MH(EKIHOHHbIE, HeMH(EKIIMOHHbIC) 3a00JIeBaHus YeIOBeKa, OOBSICHATh 3HAUCHHE MeEp
IpOGIIAKTHKA B TIPEIYTIPEKACHHH 3a00JI€EBAaHHHN YEIOBEKA,

OOBACHATH IPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHHIA YETOBEKa, MEXaHU3MbI BOSHUKHOBEHHUS HAauOoJIee pacpOCTPAHEHHBIX U3 HUX, UCIIONB3YS
IPH 3TOM TOHATHS: TI'€H, MyTallMs, XpOMOCOMa, I'€HOM, CBOOOJHO OINEpPHpPOBATH 3HAHHSMH O IPHUYHMHAX PACTIPOCTPAHEHHBIX WH(EKIIMOHHBIX
3a00J1eBaHMi YeIoBeKa, NMPUHIUIAX IPO(GUIAKTHKA U JICUCHHs PACHPOCTPAHEHHBIX HH(EKIMOHHBIX 3a00JIEBaHUN YENOBEKa, CBOOOIHO pEIIaTh
Ka4eCTBEHHBIC M KOJIMYECTBEHHBIE 3a/1a4U, OOBICHATH IPUHIIUITH] COBPEMEHHBIX OMOMETUITMHCKHX METO/I0OB, STUKHA OMOMEIMIIMHCKUX HCCIIEIOBAHMIA;

BBIIIOJIHATL IPAKTHYECKHE M J1a0OpaTOpHBIE PAa0OTHI MO AaHATOMUH WM (U3UOJIOTHH YEIOBEKAa, B TOM 4YHCJIEe PabOTHl ¢ MHKPOCKOIOM C
HOCTOSHHBIMH ((PHMKCHPOBAHHBIMHU) M BPEMEHHBIMH MHKPOIpEIapaTaMu, UCCIIeI0BaTebCKue padoThl ¢ HCIIOIb30BAaHUEM TPUOOPOB ¥ HHCTPYMEHTOB
11 poBoii 1aboparopuu;

pemarh Ka4eCTBEHHBIE U KOJIMYECTBEHHBIE 3aa4H, UCII0JIb3ysd OCHOBHBIE ITOKA3aTEIH 3/I0POBbS YEIOBEKa, MPOBOJIUTH PACUETHI U OI[CHHBATH
[OJTyYeHHbIE 3HAYCHHSI,

apryMEHTHPOBATh OCHOBHBIE IIPHHIUIIBI 3JOPOBOrO 00pa3a JKHU3HHU, METOJIb 3alUTHl U YKPEIUICHHS 3/I0POBBS YeJIOBeKa: COATAHCHPOBAHHOE
IUTaHKHE, COOIIOICHAE NTPAaBUII JIMUHOM TMIHEHBL, 3aHATHS (QU3KYJIBTYPOH M CIIOPTOM, palldOHAJIbHAs OpPraHU3alds TPyAa ¥ HOJHOIEHHOIO OTIBIXA,
ITO3UTUBHOE 3MOIMOHATIHO-TICUXUYECKOE COCTOSTHHE;

UCIIOJIB30BATh NPHOOPETEHHBIE 3HAHUS M YMEHUS JUIS COOJIFOICHUS 3I0POBOTO OOpasa XKHM3HH, COATaHCHPOBAHHOTO HMHTAHHS, (QU3HUECKON
AKTUBHOCTH, CTPECCOYCTOWIMBOCTH, ISl HCKITFOUCHHUSI BPEIHBIX IPUBBIYEK, 3aBHCUMOCTEIH;

BJIaJICTh MPUEMAMK OKa3aHUs NEPBOM IOMOINM YEJIOBEKY IIPH IOTEPE CO3HAHUS, COJTHEUYHOM U TEIUIOBOM yJiapaxX, OTPABJIICHHUH, YTOILICHHH,
KPOBOTEYEHHUH, TPaBMaxX MATKHX TKaHEH, KOCTEH CKeleTa, OpraHOB UyBCTB, 0KOTaX H OMOPOYKECHHUH;

BJIaIeTh npuéMaMu paboTel ¢ MHOpMaIUel: GOpMyJIHPOBATH OCHOBAHHUS Ui HM3BJICUCHHS M O0OOMICHHS HHPOPMAIMH W3 HECKOJIBKHX
HCTOYHMKOB (4-5), mpeobpa3oBbIBaTH HHPOPMALUIO U3 OJHOW 3HAKOBOM CHCTEMEI B IPYTYIO;

UCIIOJIE30BaTh METOBI OMOJIOIMH: HAOII0JaTh, H3MEPSATh, OIMKCHIBATH OPraHU3M YeJOBEKa M MPOIECCH €ro KU3HEIEITEIbHOCTH, IPOBOIUTH
IIPOCTEHIIHE UCCIIEAOBAHUS OpraHu3Ma 4elloBeKa U OOBSICHSTH UX PE3YJIbTaThl;

coOmoaaTe npasuiia 0€30IaCHOTO TpyAa MpH paboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 00OPYI0BaHHEM, XMMHUUECKOM MOCYI0M B COOTBETCTBHH C
HUHCTPYKLHSMHU Ha YPOKE ¥ BO BHEYPOUHOH IeTeIbHOCTH,



BIAeTh MpuéMamMu paboThl ¢ mHMOpMalmel: GOpMYIHpPOBATH OCHOBAHMS JUIS M3BJICYEHHS H 0000IeHNs HHPOPMALMU M3 HECKOJBKHX

HCTOYHHUKOB;

0OBSICHSITH 3HAYEHHE PabOT MO pacimuppOBKE '€eHOMOB BHPYCOB, OakTepuii, rpuOOB, PaCTEHUH U XXMBOTHBIX, XapaKTEPU30BaTh IMOJIXOJBI K
aHaJIu3y OOJBIINX JaHHBIX B OHOJOTHH, XapaKTepH30BaTh IIEJTH U 3a1aui OMOUH(POPMATHKY;

CO3/1aBaTh IMCEMEHHBIE H YCTHEIE COOOIIEHHS, HCITOJB3Ysl OHATHIHBIN anmapar U3y4eHHOIO pas3ziena OMOJIOTHH, COPOBOXKIATh BBHICTYILICHUE
pe3eHTanuel ¢ y4éToM 0COOCHHOCTEH ayUTOPUU 00yJarOIIXCs;

IPOSBIIATH UHTEPEC K YIIIYONEHHIO GHOJOTMYECKAX 3HAHMN U BBHIOOPY GHONOTHH KaK HPOGUIBHOIO MpeIMeTa Ha yPOBHE CPEIHET0 00MIero
oOpaszoBanus 11 Oyaymei npohecCHOHATBHON eSTeNFHOCTH B 00JIaCTH OHOIOTHH, METUIIMHBI, TICHXOJIOTHH U IPYTUX HalpaBJICHUH.



Temarnyeckoe manupoBanue 7 kinacca (yriy6i)

Ne | HammeHOBaHUe pa3/esioB U TeM IIPOrPaMMBI KommuecTtBo gacoB OnexkTpoHHbIe (11(poBEIe) 00pa3oBaTeIbHBIC
/1 Bceero KonTtpobHbie [IpakTHueckue pecypcel
paboThI paboThI
1 Beenenue 4 bubmanoreka LIOK https://m.edsoo.ru/7f416720
2 bakrepuu u apxen 4 0,5 bubmuoreka I1OK https://m.edsoo.ru/7f416720
3 Mnoroobpasue 0 JHOKJIETOYHBIX 3YKapHOT 4 bubnuoreka [{OK https://m.edsoo.ru/7f416720
4 ApXennacTuIHbIe UITH «PACTECHHS 20 3 bubmmoreka [1OK https://m.edsoo.ru/7f416720
S CTpoeHue U XU3HEAEATSTBHOCTh CEMEHHBIX 25 1 3 bubmmoteka LIOK https://m.edsoo.ru/7f416720
pacTeHuit
6 OkoJorus pacreHuit. Pactenus B 8 bubmuotexa [IOKhttps://m.edsoo.ru/7f416720
IPUPOJHBIX COODIIECTBAX
7 PacTurenbHbIA MUD U JESITEIBHOCTE 3 bubnuoreka I1OK https://m.edsoo.ru/7f416720
YesioBeKa
OBLIEE KOJIMYECTBO YACOB I10 68 1 6,5

ITPOI'PAMME




Temarnueckoe mianupoBanue § kiacca (yriyo)

Ne  ||HaumeHOBaHUE pa3iesioB U TEM ITPOTPaMMBI IKoaneCTBo 4acoB l OnexTpoHHbIe (TU(DPOBLIE)
n/m Bceero|[KoBTponsHBIE I[IpaxTHyeckue 0bpazoBaTesbHbIe PECYPChI
paboTHI paboThI
1 CtpoeHue U KHu3HENeATEIbHOCTD KHUBOTHBIX KaK 42 555 bu6mmoreka [JOK
IIPUCIIOCOOJIEHHS K cpeJjaM OOUTaHHUS https://m.edsoo.ru/7f418886
2 buotudeckue B3aMMOOTHOIIIEHHS YKHBOTHBIX 14 2,5 bubnuoteka [{OK
https://m.edsoo.ru/7f418886
3 OCHOBHBIE 3aKOHOMEPHOCTH PaCIpeICIICHUS KUBOTHBIX (|14 1 bu6mumoreka I[JOK
Ha IIJIaHEeTe https://m.edsoo.ru/7f418886
4 OBOJIIOIIMOHHOE PAa3BUTHE )KUBOTHOTO MHpa Ha 3emiie 27 bu6muoreka I[OK
https://m.edsoo.ru/7f418886
18 |[PezepBHOE Bpems ) bubmuoreka [JOK
https://m.edsoo.ru/7f418886
|OBILIEE KOJIMYECTBO YACOB T10 ITPOI PAMME 1102 |jo 9 |




TemaTtnueckoe mianupoBanue 9 kmacca (yriyou)

|T6 HFeHeTHKa yesloBeKa l 9 l

J

J[EHGHHOTeKa LIOK https://m.edsoo.ru/7f4 laa8c

‘AHTponoreHes HB J

|

J‘BI/I@THOTGKa LIOK https://m.edsoo.ru/7f41aa8c

‘18 ”qenosex U OKpYyKaroinas cpena HZ I‘

|

HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41aa8¢

Ne HawuMeHoBaHuUe pa3fiesoB U TEM MTPOrPaMMbI lKOqueCTBo 4acoB | DnektpoHHbie (HPPOBBIE) 00pa30BaTEIbHbIE
n/n Bcero||KonTposibHbIE IIpakTHueckue pecypesl
paboTsI paboTHI
]1 ”BBezIeHHe “1 J Jr ”BI/I6J‘[HOTCK3 LIOK https://m.edsoo.ru/7f41aa8c |
2 O061uii 0030p KJIETOK M TKaHEH OpraHusMa 19 1,5 bubnuoreka L{OK https:/m.edsoo.ru/7f41aa8c
YeJoBeKa
nggﬁagcﬁo’nga ’ . . - ’8 Hl JO,S HBHGJIHOTeKa LIOK https://m.edsoo.ru/7f41aa8¢c ‘
‘4 WCeHCOpHHe CHUCTEMBI I[S JI ”1 HBH@IHOTeKa LIOK https://m.edsoo.ru/7f41aa8c [
‘5 l@nOKpHHHaﬂ cucTema HS Jl IE,S HBH6JIHOTeKa LIOK https://m.edsoo.ru/7f41aa8¢c l
[6 ”HOBGIIGHI/IC H4 “7 “ ”BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41aa8c ‘
F] J’OHOpHO—IIBHFaTeJIbHBIﬁ anmnapar J‘7 ” ||1 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41aa8¢c J
‘8 ”KpOBeHOCHaﬂ 1 JuMdaTHueCcKast CHCTEMBI “10 J Hz JEI/I6J‘[I/IOTeKa HOK https:/m.edsoo.ru/7f41aa8c l
’9 ”HMMyHHaH cucrema 4”5 ” l( HBH6HH0TeKa LIOK https://m.edsoo.ru/7f41aa8¢c J
’17) “Z[blxaTeanaﬂ cucrema H4_—_” Hl JlB[/IGJ‘[I/IOTeKa LIOK https://m.edsoo.ru/7f41aa8¢c |
‘1 1 HHnmeBapyITeanaﬂ cucTema ”5 ”7 HO,S HBHGHHOTeKa LIOK https://m.edsoo.ru/7f41aa8c ]
’12 ]Ebmenmenbﬂaﬂ cucremMa Jb “ ”0,5 ||Bn6nH0Te1<a LIOK https://m.edsoo.ru/7f41aa8¢c J
‘13 HHonosaﬂ cucrema “4 ” J ”BHGHHOTeKa LIOK https://m.edsoo.ru/7f41aa8c ‘
[14 “Ko;xa U €€ MPOU3BO/IHBIE ”3 J’i ”0,5 JBM@IHOTeKa LIOK https://m.edsoo.ru/7f41aa8¢c |
ll 5 ”Anamaunn OpraHu3Ma 4ejioBeKa “5 H Jf J’BH6HH0TeKa LIOK https://m.edsoo.ru/7f41aa8¢ l
|
|
|
il

[180BLIEE KOJJMYECTBO YACOB T10 ITIPOTPAMME _[[102 |1
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