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IosicHuTeNLHAA 3aNIUCKA

PaGouas nporpamma mno 6uoa0rum pazpadboTaHa Ha OCHOBE:

- TpeboBanmii PenepanbHOro 3akona "O6 obpazoBanuu B Poccuiickoit denepanun" ot 29.12.2012
N 273-03;

- CanurapHo-3nuaemMuonoruueckue npasuwia u HopMatusl CAHIIuH 2.4.2.2821-10 "CanurapHo-
AMUAEMUOJIOTHYECKHEe TPeOOBaHUS K YCIOBUSM U OpraHu3aluu o0ydeHus B 0011e00pa30BaTeIbHbBIX
YUpEKIAEHUAX", YTBEPKIEHHBIE TOCTAHOBIIEHUEM TIABHOT'O T'OCYIapCTBEHHOIO CAHUTAPHOTO Bpada
Poccutiickoit ®eneparuu ot 29 nekadbps 2010 r. Ne 189, 3apeructpupoBannsie B Muntocte Poccuu 3
mapta 2011 r. N 19993;

- denepanbHOro rocyapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO OOIIETr0 00pa3oBaHUs
(yrBepxkaeH mnpukazoM MuHucrepctBa oOpa3zoBaHusi U Hayku Poccuiickoit ®enepanuu ot
17.12.2010 Ne 1897);

- OCHOBHOM 00pa30BaTeIbHON MporpaMMbl OCHOBHOTO 0011ero oopasosanus ['bOY COILL Ne 14

- aBTOPCKOW MporpamMmbl OCHOBHOTO obOmiero otpaszoBanusi no Ouonorun H.U.Conuna, B.U.
CuBornazoBa «lIporpamma ocHOBHOro obOmero ooOpazoBanus. buomorusa. 5-9  kmaccsl.
KonueHnrpuueckuii Kype».

OO0umue meu yueOHOro npeamera
Henan dopMynupyroTrcs Ha HECKOJIBKUX YPOBHSX: INI0OAJTBHOM, METANpPEAMETHOM, JTUYHOCTHOM M
MpEeIMETHOM, Ha YpPOBHE TpeOOBaHUIl K pe3yslbTaTaM OCBOEHHUS COJEpXKaHUS MPEIMETHBIX
IIPOrpaMM.
I'moGanbHble 1eNHM OGHONIOTMYECKOTO 00pa3oBaHMs SIBIAIOTCS OOIIMMH JJsi OCHOBHOHM M cTrapuiei
HIKOJIBl U ONPEAEISIOTCS COLUATbHBIMU TPEOOBAaHUSMH, B TOM 4YHCJIE U3MEHEHHEM COLMAIbHOU
CUTYallUu pa3BUTHSA — POCTOM HMH(POPMAIMOHHBIX MEPErpy30K, N3MEHEHUEM XapaKTepa U CIocoO0B
OOIIEHUs] M COLMAJIbHBIX B3aUMOJCHCTBUI (00BEMBI M CHOCOOBI MOJIy4eHUs HH(MOpMaLUN
MOPOXKJIAIOT PsIi OCOOEHHOCTEN pa3BUTHUS COBPEMEHHBIX MOJIpocTKOB). Hanbonee npoayKTUBHBIMU
C TOYKM 3pEHHUs pelIeHUs 3a4ad pPa3BUTUS MOJPOCTKA SIBISIIOTCS COLMOMOpalibHas U
MHTEJUIEKTyaJIbHas B3pOCIIOCTb.
[Tomumo 3TOrO, THOOaNBHBIE IETU (OPMYIUPYIOTCS C YYETOM PAcCMOTPEHHS OHOIOTMYECKOTro
00pa3oBaHMs KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B LIEJIOM, [TIO3TOMY OHHM SIBIISIOTCS Hamboiee
OOIIMMU U COLIMANBHO 3HAYMMBIMH.
C yderoMm BbIIICHa3BAaHHBIX MOJXOA0B TIJOOAJBHBIMH LENSIMU OHOJIOTHYECKOT0 00pa30BaHUs
SIBJISIFOTCSL:
. coyuanuzayuss 00y9aeMbIX KaK BXOXKIEHHE B MUpP KYJIBTYPhl U COIHMAJIbHBIX OTHOIICHHIA,
o0ecreynBaoNe BKIOYEHHE YYAIIUXCAd B Ty WIM MHYIO TPYIIY WIM OOIIHOCTh — HOCHUTENS €€
HOPM, LIEHHOCTEH, OpPHEHTAIIN, OCBAaUBAEMbIX B IPOIIECCE 3HAKOMCTBA C MUPOM >KUBOW IPUPOIBI;
o npuodujenue K TIO3HABATEIbHONW KyJIbType KaK CHUCTEME IIO3HAaBATENbHbIX (HAyYHBIX)
IIEHHOCTEH, HAaKOTIJICHHBIX 00111eCTBOM B c(hepe OMOIOTHIEeCKOM HAYKH.
[Tomumo 3TOTO, OHMOJOTHYecKoe oOpa3oBaHme MIPU3BaHO 00eCTIeUNTh:



o opueHmayuo B CUCTEME MOpaJIbHBIX HOPM M LIEHHOCTEH: NMpU3HAHUE BHICOKON IIEHHOCTHU
KU3HU BO BCEX €€ MPOSBIEHUSX, 370POBbSI CBOErO M APYTUX JIIOJEH; SKOJIOTMYECKOe CO3HAHUE;
BOCIUTAHHE JIOOBH K MPUPO/IE;

o paseumue TO3HABATEIbHBIX MOTHUBOB, HANpPABICHHBIX HA TMOJY4YEHHE HOBOTO 3HAHHS O
KUBOW MPUPOJC; MO3HABATEIHHBIX KAYECTB JTUYHOCTH, CBSI3aHHBIX C YCBOCHHEM OCHOB HAaYYHBIX
3HAHWUW, OBJQJICHUEM METOJaMU HCCICIOBaHUS MPUPOIBI, (HOpMHpPOBAHMEM HHTEIUICKTYaTbHBIX
YMEHUH;

o ognaoenue KITFOYEBBIMU KOMITETEHTHOCTSIMU: yueOHO-103HaBATEIbHBIMH,
MH(OPMALIMOHHBIMHU, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMU;

o ¢opmuposanue 'y ydyalMxcs I103HABATEIbHOM KYNbTYpbl, OCBaMBacMOW B IIpoIecce
MMO3HABATEIBHON JEATCILHOCTH, U 3CTETUYECKOW KYJIbTYPBI KaK CIIOCOOHOCTH K SMOIIMOHAIBHO-
IIEHHOCTHOMY OTHOIIICHHIO K 00BEKTaM >KUBOH MPUPOJIBL.

OcHo6HbIMU  NPUHYUNAMU  20CYOAPCMEEHHOU NOIUMUKU U  NPABOBO20  PecyIUpOo8aHus
omHoweHull 8 cgepe 00paz08aHus AGIAIOMCA o0becnedeHue npaea Kaxcoo2o Ha 0Opazosamue,
HeO0OnyCmumocms — OUCKpUMUHayuu 8 cghepe 00paz06aHus; SyMAHUCMUYECKUL Xapakmep
obpazosanus, a0aAnNMUBHOCMb CUCEMbl 00pPA308aHUS K YPOBHIO NOO20MOBKU, O0CODEHHOCMAM
passumus, cnocooHocmam u unmepecam yenosexa. Peoepanvusiii 3akorn om 29.12.2012 Ne 273-D3
«06 obpazosanuu 6 Poccutickou Dedepayuuy (danee - 3axon Ne 273-D3) omoaem npuopumem
UHKTIO3UBHOMY — 00pA308AHUIO  JUY C  OCPAHUYEHHBIMU  BO3MONCHOCMAMU  300po6bs. 1100
UHKTIO3UBHBIM 00paszoeanuem, coanacto n.27 cm.2 3axona Ne273-D3, nonumaemcs obecneuerue
pasHo2o O0ocmyna K 00paz08anuto Ons 6cex O0OVUAIWUXCSA C YYemOoM pAazHooOpasusi 0coobix
00pazosamenvHbIX NOMpeoHoCmel U UHOUBUOYATILHBIX B03MONCHOCHEU.

B coomeemcmeuu ¢ n.16 c. 2 3axona Ne 273-D3 obyuarowumcs ¢ 0SpaHu4eHHbIMU
so3modcHocmamu  300posvbss  (OB3) saensemca usuueckoe auyo, umerowee HeOOCMAMKU 6
Qusuueckom u (UaU) NCUXONOSUYECKOM PA3BUMUU, NOOMBEPHCOEHHbIE NCUXO0I020-MeOUKO-
nedazoeuueckol KOMUCCUel U Npensimcmeylowue Noayuenuio obpazoeanus 6e3  CO30aHUs.
CNeyuaIbHbIX YCI08ULL.

Coenacno y. 1 cm. 79 3axona Ne 273-D3, codeporcanue 0opazo8anusi u yCiosus opeanu3ayui
obyuenus u eocnumanus ooyuarowuxcsa ¢ OB3 onpedensitomesa aoanmuposantou oopazoeamenbHoll
npoOCPaAMMOLL.

B coomeemcmeuu ¢ n.24 npuxasza Munobpuayxu Poccutickoti @edepayuu om 30 aseycma
2013 2. Ne 1015 «O6 ymeepoacoenuu Ilopsaoka opeanuzayuu u ocywecmeieHus oopazoeamenbHol
0esmenbHOCMU N0 OCHOBHBIM — 00Ue0bpaA308aMeENbHLIM  NPOSPAMMAM — 00pPA308AMENbHBIM
NPOCPaAMMAM HAYANLHO20 00We20, OCHOBHO20 00We20 U cpedHe2o 00we20 00pazoeanusy O
NOYYeHUs KaueCmeeHH020 00pa308aHUs TUYAMU C 02PAHUYEHHBIMU 803MONCHOCMAMU 300P08bs 6e3
OUCKPUMUHAYUU.

Ilpoecpamma obecneuusaem cobriooenue 2apaHmMuUpPOBAHHLIX 3AKOHOOAMENbCMEOM NpPAG
pooumernell (3aKOHHbLIX npedcmasumeneil) oemell ¢ 02PAHUYEHHBIMU BO3MONCHOCMAMU 300P08bs
8blOUpamsv opmel NOTYUeHUs: OembMu 00PA306aHUs, 0OpPaA308amMenbHble YUPEHCOeHUs, 3auUamsy
3aKOHHbIE npasa u unmepecul oemell.



Memoouueckue npuemvt KOppeKYUOHHOU PadOMbL:
e uemkoe 0000ueHUe Kaic0020 >mMana yYpoxka (Npoeepka 6blNOIHEeHUs 3a0aHU,
00vsCHEeHUe HOB020, 3aKpenieHue Mamepuaid u m.o.).
e  HOGbllL YueOHbILL Mamepual makice ciedyem o0bACHAMb N0 YACMAM.

e 8ONPOCHL yuumest O0AACHbL ObIMb CHOPMYTUPOBAHBL YEMKO U ACHO,

e Heobxo0umo yoensimvb OOabUIOE GHUMAHUE pabome No NpeoynpelcoOeHur) OuudoK:
BO3HUKWIUE OWUOKU He NPOCMO UCHPAGIAmb, d 0053amenlbHO pasdupams CO8MECMHO C
VUEeHUKOM

e pazdena NpocpamMMvl HYICHO 3HAYUMENbHO O0emAalu3uUpo8amy. YueOHblll Mamepuan
NPENnOOHOCUMb — HEOONLWUMU — NOPYUAMU,  VYCIOJNCHAMb €20  cledyem  NOCMeneHHo,
HE0OX00UMO U3bICKUBAMb CNOCOObL 00Ie2UeHUss MPYOHLIX 3A0AHU, MAKUe KAK.

e  JONOIHUMENbHbIE HABOOSAUUE BONPOCDL,

®  HACIAOHOCMb —  KAPMUHHblE NIAHbL,  ONOPHble, 0boOWaWuUe — cXembl,
«NPOSPAMMUPOBAHHBIE KAPMOUKUY, KAPMOUKU, KOMOPpble COCMABIAIOMCA 8 COOMEEMCMEUU
C Xapakmepom 3ampyOHeHull

®  NpU YCBOEHUU YYeOHO20 Mamepuand,

®  NPUEMbI-NPEONUCAHUSL C YKAZAHUEM NOCAEO08AMETbHOCMU ONepayuil, He0OX0OUMBbIX
0J151 peueHus 3a0ay;

®  NOMOWD 8 LINOIHEHUU ONPEOENeHHbIX ONEPayUll;

e 00pasyvl 8bINOIHEHUS 3A0AHULL

e  NOOMANHAs NPOBEPKA YNPAICHEHUIL.

e 014 obne2uenus MpyOHbIX 3a0AHUL UCNONb3VIOMCS CReYUATbHbIE MemOObl U NPUEeMbL.

e HaenaoHOCMb  (KapmuHHble — NIAHLL),  ONOpPHble,  0bOOWalOWUe  CXeMbl,
«NPOCPAMMUPOBAHHBIE KAPMOUKUY», KAPMOUKU-NOMOUWHUYDLL, KOMOPblEe COCMABIAIOMCI 8
coomeemcmeuy ¢ Xapakmepom 3ampyoOHeHUll npu YCE0eHuu yuebHo20 Mmamepuand;
aneopummbl, HpUeMbl NPEONUCAHUS C YKA3AHUEM NOCIe008aMeNbHOCIU — Onepayull,
HeobXo0UMblX O pewleHusi 3a0ay, OONOJHUMENIbHble HAB0OAWUe BONPOCHl, 00pPaA3Ybl
pewenust 3a0ad, NOYMAantas npogepKa 3a0ay, npumepos, ynpaxcruenutl. Crosechvie Memooul
ooyuenus (pacckas, beceoa, 00OvIACHeHUe U Op.) OOJIHCHbL COUEMamuvCsi C HALNSAOHLIMU U
NPAKMU4ecKUMy Memooamu.

Koppexyuonnasa oeamenvnocmsp:

e  pabomamv 6 ONpedelIeHHOM memne;

e 0meeyamsv Ha BONPOC U BLINOIHAMb 3A0AHUe 8 COOMBEMCMEBUE C UHCMPYKYUell
COBMECMHO € Ne0az020M U NOO €20 KOHMPOJleM

e ¢opmuposams 3a0anus 01 pabomvl 8 2pynne ¢ « CUIbHbIMY YUEeHUKOM

e mpebosanue om 0byuarWe20Cs NOIHO20 U YeMK020 OMEema Ha NOCMABIeHHbLIL
80npoc;

e  mpebosaHue CI0BECHO20 8bl800A 0OVUAOWE20Cs NO UMO2AM BbLINOJIHEHUS 3A0AHUS 8
coomeemcmeauu ¢ UHCmpyKyuel,

®  UCNONBL308AHUE PAZHOOOPAZHBIX 3A0AHULL OISl YCEOCHUS U 3AKPeNnieHUs Y4eOH020
mamepuana.



e 0J11 KOHMPOJSA U OYeHKu ucnoavsyromes unvie KUMovi, pe3yiomamol mpyoa pebenka
He OYeHUBAOMCs 8 CPABHEHUU C OPY2UMU YHAUUMUCA.
e CcoOnO0amb peueBoll SMuKem.

MecTo yueOHOTro nmpeamera B yueOHOM ILIaHe

Kypc Ouonoruveckux IUCHUIUIMH BXOJUT B YHCIO E€CTCCTBCHHBIX HAyK, HM3y4aroIux
MPUPOAY, a TAKKE HaydHbIe METOABl M IyTH IO3HAHHUS 4YEJIIOBEKOM MpUpojsl. OOmmee Yuciio
y4eOHBIX 4acoB 3a nmepuo o0ydeHus ¢ 5 mo 9 kiacce cocraBisieT 272 4, 34 yueOHBIX HENIENH.
CornacHo yueOHOMY IIaHy Ha U3y4eHUE OMOIOTHH OTBOIUTCS
B 5 kyacce — 1 gac B Henenmto (34 yaca B ron);
B 6 kJacce - 1 yac B Henenmto (34 yaca B roj);
B 7 KJacce - 2 yaca B Hejielto (68 yacoB B Tof);
B 8 ki1acce - 2 yaca B Hefienmo 68 9acoB B Toj);
B 9 kJ1acce - 2 yaca B HeIeNio 68 4acoB B TON).

YMK

1. Conun H. U., [InemakoB A. A. buonorusi. Beenenue B 6uonoruro. 5 kiacc: yaueOHUK. — M.:

Jpoda,

2. Conun H. U. buonorus. XKuBoii opranusm. 6 kiacc: yueOuuk. — M.: Ipoda, 2013r.

3. 3axapos B. b., Conun H. U. buonorus. MHOrooOpasue *HBbIX OPraHU3MOB. 7 KJIacC: y4eOHHK.
— M.: [Ipoda,

4. Conun H. U., Cantun M. P. Buonorus. Yenosek. 8 kiacc: yueounk. — M.: Jlpoda,

5. MamonTos C. I'., 3axapos B. b., Aradonona U. b., Conun H. U. buonorus. Obmuiue
3aKOHOMEpPHOCTH. 9 Kiacc: yueonuk. — M.: [Ipoda,

Ocobennocmu demeil ¢ 3a0€prHCKOU RCUXUYECKO20 PA3GUMUSL

3adepoicka ncuxuuecko2o pazgumus — KOMIJIEKC He2pyObiX HapyWeHUll pa3eumus MOMOPHOL,
NO3HABAMENbHOU, IMOYUOHATLHO-B0NEB0U cghep, peyu, ¢ meHOeHyuell K ux komnencayuu. Ilonamue
“3adepacka ncuxuueckozo pazsumus’ (3[IP) ynompebisemcs no OmHoOwleHU0o K OemsaMm C
MUHUMATbHBIMU OP2AHUYECKUMU UIU (DYHKYUOHATLHLIMU NOBPENCOCHUAMU YEHMPATbHOU HEPEHOU
cucmemvl. [ HUX XapaKkmepHul He3pPeloCmb IMOYUOHANbHO-80JIE80U cepbl U Hedopazeumue
NO3HABAMENLHOU OesAMENbHOCMU, YMO Oelaem He803MOICHbIM 06]1a0eHUe NPocpammol Maccogol
WKOTbL.

Heoocmamounas evipascennocms nosHagamenvhvix unmepecog y oemeii ¢ 3I[1P couemaemcs
C He3penocmvio 8bICUIUX NCUXUYECKUX (DYHKYUL, C HAPYUIeHUAMU, NAMAMU, ¢ QYHKYUOHATbHOU
HeooCmamoyHOCMbIO 3pUMeNbHO20 U CIYX08020 OCHPUAMUS, C NIOXOU KOOPOUHAYUEl OBUNCEHUII.
Manas oughghepenyuposannocme Oudxcenuti Kucmeu pyK OmMpUYamenbHO CKA3bIAeMCs Ha
NPOOYKMUBHOU — OesAmeNbHOCmU — —  Jlenke,  pPUCOBAHUU,  KOHCMPYUPOBAHUU,  NUCbMe.



CHudiceHue no3HasamenbHoOU aKmMueHOCMU NPOSABIAEMC 8 02PAHUYEHHOCMU 3aNACd 3HAHULL
00 OKpydICcarowem mMupe U nPaKmudeckux Hablkos, COOMEEMCMEYIOUUX 803PACIY U HEOOX0OUMbIX
pebeHKy npu 0b6yueHuu 8 wKoJe.

IInanupyemsle pe3yabTaThbl 00yuenus aereii ¢ 3I1P.

Obyuarowuiica ¢ 3IIP xk Mmomenmy 3asepuieHus o0Oyuenus, noayuaem obpazosanue
NOJHOCMbIO COOMEEemMcmayroujee o UMo208blM OOCIMUNCEHUAM —00pA308aHUI0  00VYAIOUUXCS, He
UMeoWUX 02PAHUYEeHUL N0 803MONCHOCTIAM 300PO08bS, 8 Me JHce CPOKU 00YYEHUS.

B pesynemame oceoenus 0cHO8HO20 0bOweco 0b6pazosamus NO  AOANMUPOBAHHOU
o0bpazosamenvholl  npocpamMme  YYawuucs  Nouyyaem — B03MONCHOCMb  OC80UMb  OCHOBHOE
cooepacanue 00Opa3o6aHus, ONpeoesieHHoe 20CYOapCmMBEHHbIM 00pPA308aMENbHbIM CMAHOAPMOM
OCHOBHO20 0OWe20 0OPA308aHUSA, A MAKIHCE PACUUPUMD KDY 00WUX YUeOHbIX YMeHUU, HA8bIKO8 U
Cnocob0s dessmenbHOCmU.

Ilo3nasamensvhan deamenbHOCHb

Hcnonvzosanue 051 NO3HAHUS OKPYIHCAIOWE20 MUPA DPA3IUYHBIX Memo0os (Habnoodenue,
usmMepenue, OnvIM, SKCHepumMeHm, mooenuposanue u Op.). Onpedenenue cmpykmypvl 00veKma
NO3HAHUS, NOUCK U 8blO€NIeHUe 3HAUUMBIX (DYHKYUOHATILHBIX CEA3€eU U OMHOWEHUL MeXHCOY YaCmAMU
yenozo. Ymenue pazoensimv npoyeccvbl HA 3Mansl, 36€Hbs; 6blOEIEHUE XAPAKMEPHBbIX NPUUUHHO-
cnedcmeennbix ceszell. OnpedeneHue a0eK8AmHbIX cnocob08 peuleHus yueOHoU 3a0a4u Had OCHO8e
3a0annblx anreopummos. Komobunuposanue uzgecmuulx ancopummos 0essmeibHOCmu 6 CUmyayusx,
He npednoaazarowux cmaHoapmHoe npuMeHeHue 00H020 U3 HUX.

Hccnedosanue HeClONCHbIX NPAKMUYECKUX CUMYAyUull, BblOSUICEHUE NPEONOI0NCEHUL,
NOHUMAHUe HeoOX00UMOCmuU UX nposepku Ha npaxkmuke. Hcnonv3osanue npakmuyeckux u
abOpamopHblX  pabom, HEeCLONCHbIX IKCHEPUMEHMO8 OJisi  00KA3amenbCmed BblO8ULAEMbIX
NpPeonoNoNHCeHUll; ONUCAHUE Pe3VTbMAmos Smux pabom.

Teopueckoe peuwienue yueOHbIX U NPAKMUYECKUX 3A0ay: YMEHUe MOMUBUPOBAHHO OMKA3bIBANbCS

om 00pazya, UCKamvb OpPUSUHATbHBIE DEeUleHUsl, CAMOCMOSIMENbHOE GbINOJHEHUE PA3TUYHBIX

mMeopueckux pabom, yuacmue 8 npoeKmHou 0esimeabHOCmU.
Hughopmayuonno-kommynukamusnas 0eamenbHoCms

Hcnonvzosanue pasnuunlx U008 umeHus (03HAKOMUmMenbHoe, NPOCMOmMpo8oe, NOUCKOBOE
u op.).

Bnaoenue  mononozuuveckou u  ouanoeuueckou  peuvio.  Coz0aHue nuCbMeHHbIX
8bICKA3bIBAHUL, A0EKEAMHO Nepedaowux NpOoCIYWAHHYIO U NPOYUMAHHYIO UH@OPMAYUIo C
3A0aHHOl cCmenenblo ceepHymocmu (Kkpamko, 8vlbopouno, noano). Cocmasnenue niaHa, me3ucos,
koHcnekma. Ilpueedenue npumepos, noobop apaymenmos, opmynuposanue 8bi60008. OmpasiceHue
8 YCMHOU UNU NUCLMEHHOU hopme pe3ylbmamos ceoell 0esimenbHOCmU.

Hcnonv3zoeanue onsa pewienus NO3HABAMENbHLIX U KOMMYHUKAMUBHBIX 3A0a4 PA3IUYHLIX
UCMOYHUKO8 UHGOpMaAYUU, BKIIOUAS IHYUKIONEOUU, CLo8apuU, 2eocpaguyeckue kapmol, Mnmeprnem-
pecypcol u Opyeue 6a3bl OaHHbIX.

Pechnexcuenan oeamenvnocmo

CamocmosmenvHas  opeanuzayus  y4eOHOU  OesimenbHOCMU  (HOCMAHOBKA  yelu,

NIAHUPOBaHUe, OnpedesieHue ONMUMAIbHO20 COOMHOWEHUs yeau u cpedcmse u 0p.). Braodenue



HABbLIKAMU KOHMPONA U OYEHKU CB0ell OesmelbHOCMU, YMeHUemM npedsuoems G03MONCHbLE
nocredcmeusi  ceoux Oeticmeuti. Ilouck u ycmpawenwue NPUYUH  BOZHUKWUX ~MPYOHOCHELL.
Oyenuganue c6oux yueOHbIX 00CMUINCEHUL, NOBEOEHUs, YePMm CBOeU TUUHOCMU, C80e20 (PUULECKO20
U IMOYUOHANBLHO2O COCMOSHUAL.
Cobnoodenue HOpm NOBeOeHUs: 8 OKpYIcarouell cpede, NPpasui 300p08020 00pa3a HCU3HU.
Braodenue ymenusmu coémecmuol  OesiMeNbHOCMU:  CO2NACO8AHUE U  KOOPOUHAYUSL
0esAmenbHOCIU ¢ OpYeUMU ee YHACMHUKAMU, 00beKMUBHoe OYeHUBAHUE C80e20 BKIAOd 6 peuleHue
00WUX 3a0a4 KOLNeKmued, yyem O0COOeHHOCmel pa3udH020 poieso20 NnoeedeHus (auoep,
NOOYUHEHHBL U Op.).
Oyenusanue ceoeli O0esAMeNbHOCMU € MOYKU 3DeHUs HPABCMBEHHbIX, NPABOGLIX HOPM,
acmemuyeckux yeHnocmei. Mcnonv3zoeanue ceoux npas u 6blNOJIHEHUe C80UX 00A3AHHOCMEl KAK
2pasicoanuna, 4iena oouecmsa u y4eoHo20 KOLIeKmued.

Juunocmuvimu pesynromamamu 00ydeHUsT OHMOJIOTUM SBISIIOTCA (HOPMUPOBAHME BCECTOPOHHE
00pa30BaHHOM, MHMLIMATHUBHON W YCIEHIHOM JHMYHOCTH, 00JaJaroliel CUCTEMON COBPEMEHHBIX
MHUPOBO33PEHUYECKUX B3IJIAJOB, LIEHHOCTHBIX OpPUEHTaLUi, UJEHHO-HPAaBCTBEHHBIX, KYJIbTYPHBIX,
FYMaHUCTHYECKUX U 3TUYECKUX MPUHIUIIOB U HOPM IOBEIEHUS.

W3yuenune OMONOrMHM B OCHOBHOM HIKOJIE OOYCIIOBIMBAIOT CIEAYIOIIUE PE3YJIbTaThl JTUYHOCTHOTO
pa3BUTHSA:

- BOCIIUTaHHE MAaTPUOTU3MA, JTF0OBH U yBaxkeHUs1 K OTeuecTBY, UyBCTBA TOPJOCTH 3a CBOKO PojuHy;

- (hopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHUIO;

- (hopMUpOBaHKE MTO3HABATEIBLHOW U MHPOPMAIIMOHHOMN KYJIbTYpbI, B TOM YHUCJI€ PA3BUTHE HABBIKOB
CaMOCTOSITENIbHOH paboOThl ¢ y4eOHBIMH MOCOOUSIMH, KHUTAaMH, JOCTYIMHBIMH HMHCTPYMEHTaMH U
TEXHUYECKUMHU CPEICTBAMY,

- OCBOEHUE COLIMAIIBHBIX HOPM U IIPaBUJI IIOBEACHMUS;

- (QopmupoBaHuE IIEHHOCTH 3J0pPOBOTO W 0e30MacHOro o0pas3a >KW3HU;, YCBOCHHE MPaBHII
WHIVUBUAYATBEHOTO W KOJUIGKTHBHOTO O€301acHOrO TIOBEJCHHUS B YPE3BBIYANHBIX CHUTYAIUsX,
YIPOKAKOIIUX KU3HU U 3I0POBBIO JIFOJEH;

- opMUpPOBaHUE OCHOB YKOJIOTHYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS IICHHOCTH KU3HU BO BCEX
e€ MPOSIBIICHUAX W HEOOXOJUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K OKPYXaIOIIeH
cpene;

Memanpeomemnvimu  pe3yiomamamu OCBOCHHS OCHOBHOW 00pa3oBaTEeNIbHOM MpPOTpamMmbl
OCHOBHOTO 00IIIeTO 00pa30BaHMUsI SIBISIOTCS

Pezynamusnvie YV/I.

— CHOCOOHOCTH K CAMOCTOSITETbHOMY IPUOOPETEHUIO HOBBIX 3HAHHUN U MPAKTHYECKUX YMEHUH,
YMEHUS YIPaBJIATh CBOEH NTO3HABATEIBHOMN AESATEIBHOCTHIO;

— YMEHWUsI OPTaHU30BbIBATh CBOIO JIESITEITLHOCTD, OTIPEIENSTh €€ [IeH U 33/1a49H, BEIOUPATh CPEICTBA
peanu3aiiy Ueiy ¥ MPUMEHATh UX Ha IPAKTHUKE, OLEHUBATh JOCTUTHYTHIC PE3YIIbTaThI;

- CaMOCTOSITEIIbHO OOHAPYKUBATh U (POPMYIHUPOBATH YUEOHYIO TPOOIEMY, ONPEACIATh LIEb
y4eOHOI NesITeTbHOCTH, BEIOUPATh TEMY IIPOCKTA,

- BBIIBUTATh BEPCUU PEIICHUS MPOOIEMBbl, 0CO3HABATh KOHEYHBIN pe3yabTarT, BRIOUPATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEACTBA JOCTHXKEHUS LIETIH;



- COCTaBJIATH (MHIUBUAYaJIbHO WM B TPYIIIE) IJIAH pEIIeHHs MPoOieMbl (BHIIOIHEHUS IIPOCKTA);

- paboTas 1o 1Iany, CBEpsATh CBOU JACHCTBHS C IEIBIO U, TPU HEOOXOAUMOCTH, UCIIPABIISTH OIIUOKH
CaMOCTOATEIIBHO;

- B IMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BEIPAOOTAHHBIC KPUTEPUU OLICHKH.

Ilo3znasamenvuvie YVJ|:

— (hopmupoBaHUE U pa3BUTHE MTOCPEICTBOM reorpaduuecKoro 3HaHUs MO3HABATEIILHBIX HHTEPECOB,
WHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yJamuxcs;

— YMEHHSI BECTH CaMOCTOSATENbHBIA IOHUCK, aHaiu3, oTOOp HMHpoOpmanuu, ee mnpeoOpa3zoBaHUe,
COXpaHEHHUe, Mepefady M MPE3eHTAIUI0 C MOMOIIBI0 TEXHUYECKUX CPEICTB M HH(POPMALIMOHHBIX
TEXHOJIOTUH:

AHanu3upoBaTh, CpaBHHUBATh, KiacCUUIUPOBATh W 0000maTh (akThl U SBICHHS. BBIABIATH
MIPUYUHBI U CICACTBUS MIPOCTHIX SIBJICHUM.

Ocy1iecTBIATh CpaBHEHHE, CEPHALIMIO U KJIACCH(HUKALNIO, CAMOCTOSITEIILHO BHIOMpAsi OCHOBAHUS U
KpUTEpUH JUISI yKa3aHHBIX JIOTHYECKHUX OIEpalfii; CTPOUTHh KiIacCU(HUKAIMI0O HAa OCHOBE
JTUXOTOMUYECKOTO JEICHUS (Ha OCHOBE OTPUIIAHMS).

CTpouTh JOTHUECKOE pacCyKIeHUE, BKIIOYAOIIee YCTAHOBICHNE TPUUYNHHO-CIIEICTBEHHBIX CBS3CH.
CoznaBaTh cXeMaTH4YECKHE MOJIEIHU C BBIJICIEHUEM CYIIECTBEHHBIX XapaKTePUCTHUK 00BEKTA.
CocTaBnaTh TE3UCHI, PA3IUYHBIE BUJbI IUIAHOB (MPOCTHIX, CIOXHBIX U T.M.). [IpeoOpa3oBbIBaThH
nH(OpPMALIKIO U3 OAHOTO BUJA B IPYroi (TabauIly B TEKCT U MIp.).

BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALINHL.

YMeTh omnpenensiTe BO3MOXKHBIE HMCTOYHMKM HEOOXOIMMBIX CBEACHUH, HIPOU3BOJUTH IOUCK
nH(pOpMalMY, aHAJTM3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

Kommynuxamusnvie YVJI:

CamocToATeNnbHO OpPraHU30BbIBaTh YUeOHOE B3aUMOJIEHCTBUE B TpyHIe (ONpenensaTh oOue ey,
pacrpenenars poiid, 10roBapuBaThbes APYT C APYrOM U T.[1.).

[Tnanupyemble pe3ynbTaThl OCBOEHHUs ydeOHoro kypca «buosorus» g 5-9 kmacco PI'OC

TpeboBanust k pe3ynbraTaM OCBOCHHS Kypca OWOJIOTMM B OCHOBHOM WIKOJIE OINpPEAESIOTCS

KJIFOUEBBIMM 3a/1adyaMH 00111ero o0pa3oBaHusl, OTPAXKAIOUIMIMHI HHIMBUyaJbHbIE, OOIIIECTBEHHbBIE U

roCy/lapCTBEHHbIE MOTPEOHOCTH, M BKIIOYAIOT JIMYHOCTHBIE, METalmpeIMETHbIE U MpEeIMETHBIE

pe3yabTaThl OCBOEHUS IIPEAMETA.

JINYHOCTHBIMH pe3yJbTATAMHU U3ydeHHUs NpeaMeTa «bruosiorus» aBisitoTCs CIEAYIOINE YMEHHUS:
5—-6 k1accnl

- Oco3HaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYKAKOLIEr0 MUPa, BO3MOXKHOCTH €T0 M03HABAEMOCTH U

00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUH HAYKU.

- [locreneHHo BBICTpanBaTh COOCTBEHHOE 1[EJIOCTHOE MUPOBO33PEHUE.

- Oco3HaBaTh NOTPEOHOCTh M TOTOBHOCTh K CaMOOOPAa30BaHUIO, B TOM YHCJIE U B paMKax

CaMOCTOSITEJIbHOM EATEIBHOCTH BHE IIKOJIBIL.

- OueHHUBaTh KU3HEHHBIE CUTYAllUU C TOUKU 3peHUsI O€30IaCHOTO 00pa3a >KU3HU U COXPaHEHUS

3I0pOBBSL.



- OLileHUBAaTh YKOJIOTUYECKUIN PUCK B3aUMOOTHOILEHUH YeI0BEKa U IPUPOJIBI.
- q)OpMI/IpOBaTB 3KOJOTHYCCKOC MBIIIJICHUC: YMGHI/IG OILICHUBATh CBOKO ACATCIIBHOCTH U HOCTYHKI/I
JPYTUX JIO/IEH C TOYKU 3PEHUSI COXPAHEHUSI OKPYIKAIOIIEH Cpeibl — TapaHTa KU3HU M OJIarOnoIyqHst
JIIOJIcH Ha 3eMIIe.

7-9 kaaccobl
- [locTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: — OCO3HABATh COBPEMEHHOE
MHOT000pa3ue THIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PETUTHO3HBIX, aTCHCTHICCKUX, KYJIBTYPHBIX
TPaJUILINNA, KOTOPBIC ONMPEACIAIOT Pa3Hble OOBSICHEHUS MPOUCXOAIIET0 B MUPE; — C YYETOM 3TOI'O
MHOT000pa3usi MOCTEIICHHO BhIpa0daThIBaTh CBOM COOCTBEHHBIC OTBETHI Ha OCHOBHBIC JKU3HCHHBIC
BOHpOCbI, KOTOpBIe CTaBUT JINYHBIA )KH3HCHHBII>1 OIIBIT, — y‘-II/ITBCSI HpI/I3HaBaTL HpOTI/IBOpe‘-II/IBOCTB n
He3aBCpHIeHHOCTI) CBOHMX B3IJIs110B HA MI/Ip, BO3MOXHOCTb UX NBMCHCHMUSI.
- y‘-H/ITI)Cﬂ HUCIIOJIB30BAaTh CBOUW B3TJISIAbBI HA MI/Ip JJIA O6’I)$ICH€HI/I$I paSJII/I‘-IHI)IX chyauHﬁ, peHIeHI/ISI
BO3HUKAKIINX HpO6JICM 1 N3BJICUCHUA ) KNU3HCHHBIX ypOKOB.
- Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B YUEOHHKAX MO pa3HbIM MpeAMETaM MaTepHal
(¥3 MakcUMyMa), UMEIOIIUN OTHOILIICHHE K CBOUM HHTEPECaM.
- Hcnonp3oBath CBOM WHTEpECH JJs BBIOOpA WHAMBHIYaTbHOH 00pa30BaTEIbHON TPACKTOPHHU,
MOTCHIIMATIBLHON OyAylIeit mpopeCcCHH U COOTBETCTBYIOMIETO TPOPUIHLHOTO 00pa3oBaHUsI.
- [IpuoOpeTaTh ONBIT y4acTus B IeNax, IPUHOCSIIUX TOIb3Y JIFOJISM.
- y‘-H/ITI)Cﬂ CaMOCTOATCIIBbHO BI)I6I/IpaTB CTHJIb IIOBCJICHUA, HpI/IBI)IqKI/I, O6CCHC‘II/IBaIOHII/Ie
0e30MmacHbIi 00pa3 JXKU3HW M COXpPAaHEHUE 370POBbsI — CBOETO, a TaK e ONHM3KUX JIIOJIEH |
OKPYKaIOIIHX.
- YUYuThCS CaMOCTOATEIBHO MPOTUBOCTOATH CUTYallUsAM, IPOBOIMPYIOMIUM Ha TOCTYIKHU, KOTOPHIE
yIrpOXkKaroT O€30MaCHOCTH U 3[J0OPOBBIO.
- BeiOuparh MOCTYIKY, HAIlEJICHHBIC HA COXpaHEHHUE W OepeKHOE OTHOIICHHUE K TIPUPOJIC, OCOOCHHO
)KHBOﬁ, H36CF3$I HpOTI/IBOHOJ'IO)KHI)IX HOCTYHKOB, IIOCTCIICHHO yqaCL U OCBauBasd CTpaTCFI/IIO
PaIMOHATILHOTO MTPHPOIOTOIH30BaAHUS.
- Yuutbes yOexaaTh APYrHX JtOJIe B HEOOXOAMMOCTH OBJAJIEHUSl CTpaTeruedl parroHaIbHOTro
MPUPOIONONB30BaAHUS.
- Vcnonb30BaTh 2KOJOTUYECKOE MBIIIJICHHE 7S BbIOOpa CTpaTerud COOCTBEHHOTO TMOBEICHHS B
KaueCTBE OJHOU U3 IEHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHbIMH pe3yJibTaTAMU HU3yUYeHus npeamera «buosorus» siBisiercs
(popMupoBanue ynuBepcaiabHbIX Y4eOHbIX aeicTBuil (YY /).
PeryasituBusie YY/I:
5-6 KkIacchl
CaMocTosTeTbHO OOHApyXKUBaThb W (QOPMYIUPOBaThH Y4eOHYIO MpoOIEMy, OIMpeneisTh Leb
y4eOHOM e TeIbHOCTH, BHIOMPATh TEMY IPOEKTA.
BrigBurate Bepcum pemieHus MPOOJIeMbI, OCO3HaBaTh KOHEUHBIM pE3ysbTaT, BBIOWpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTUXKEHUS LIEIIH.
CocraBnaTh (MHAWBHIYATbHO WM B TPYIIE) TUTAH peUIeHUs MPOOJeMbl (BBITIOJHECHUS MPOEKTA).
Paboras no mutany, CBEpSATh CBOM JIEHCTBUS C IENBIO U, TP HEOOXOIUMOCTH, UCTIPABISATH OIMIMOKU
CaMOCTOATEIBHO.



B auanore ¢ yunrtenaeMm COBEpIIEHCTBOBATh CAMOCTOSTENILHO BRIPAOOTaHHBIE KPUTEPUU OLIEHKHU. /—
7-9-1 KkJ1acchl
CaMocTosTenbHO 00HAPYKUBATh U (POPMYITHPOBATH MPOOIEMY B KIIACCHOW U MHIUBUIYaTHHOU
y4eOHOH IesTETbHOCTH.
BoiaBurate BepcuM peuieHus MNpoOJeMbl, OCO3HABATh KOHEYHBIH pe3yJbTaT, BBIOMpPATh U3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA IOCTHKEHUS 1IEIIH.
CoctaBiaTh (MHIMBUAYAJIBHO WIM B TPYIIE) IUIaH PEHICHUS MPOOIEeMbl (BBITOJHEHHS MPOEKTA).
[ToxOupath K KaxI0i podieMe (3a71a4de) alekKBaTHYIO €l TEOPETHUECKYIO MOJICb.
PaboTast mo mpeAnoxKEHHOMY M CaMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHY, MCIOJB30BAaTh HAPSAY C
OCHOBHBIMM U JIOTOJHUTEIbHBIE CpelIcTBa (CHpaBOYHAs JUTEpaTypa, CIOXKHbBIE MPUOOPHL,
KOMITBIOTED).
[1nanupoBaTh CBOIO MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.
PaGortarh 1Mo camMOCTOSITENILHO COCTAaBICHHOMY IUIaHY, CBEPSASCh C HUM U IENbIO ACSITENbHOCTH,
WCTIPaBIsisi OMIMOKM, MCIIONIb3YSl CaMOCTOSITENIbHO TOAOOpaHHBIE cpeacTBa (B TOM YHCIE U
WuTepner).
CB00OHO TOJTE30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OILICHKH U CAMOOIICHKH, UCXOS U3 LEIH U
HUMEIOIIUXCSA KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI 1eHCTBUM.
B xone npencraBieHus mpoekTa AaBaTh OLEHKY €ro pe3ylibTaTaM.
CamocToATenbHO 0CO3HABATH MIPUYMHBI CBOETO yCIIeXa WM HEYyCIieXa U HaXOJIUTh CIIOCOOBI BBIX0a
U3 CUTYyallUU HEeycIiexa.
YMeTh OLIEHUTh CTENEHb YCHEIIHOCTH CBOECM WHAMBUIYaTbHON 0Opa30BaTEIbHOW NIE€ATEIbHOCTH.
JlaBaTh OIIEHKY CBOMM JMYHOCTHBIM KadeCTBaM M uepTaM Xapakrepa («KakoB s»), ONpPEIeNsTh
HaNpaBJICHUsI CBOETO PA3BUTUA («KAKUM s XOUy CTaTh», «4TO MHE Ui 3TOTO HAA0 CAETAThY).
CpenctBoM (opMupoBaHHs peryasaTUBHBIX Y Y]l ciaykaT TeXHOJIOTHs IMpOOJEMHOTo JAManora Ha
JTane M3y4eHUss HOBOTO MaTepHaja W TEXHOJIOTHs OLEHMBAaHUs OOpa3oBaTelIbHBIX JOCTHKEHHUM
(Y4eOHBIX yCIIEXOB).
IHo3naBarenabubie YY1
5—6-# KJ1acchl
AHanu3upoBaTh, CpaBHHUBATh, KiaccUUUUpOBaTh U 0000maTh (GakThl U
SIBJICHUS. BBISBIISITH IPUUMHBI U CIIEICTBUS MIPOCTHIX SBICHUM.
Ocy1iecTBIATh CpaBHEHHE, CEPHALIMIO U KJIACCH(PHUKAINIO, CAMOCTOSTEIFHO BBIOMpAasi OCHOBAHUS U
KPUTEPUH JUIS YKa3aHHBIX JIOTHUECKUX ONepaluid; CTPOUTh KIACCHU(UKALMIO Ha OCHOBE
JTUXOTOMUYECKOTO JIEeHUS (Ha OCHOBE OTPUIIAHMS ).
CTpouTh JOrHYECKOe paccyKIeHHe, BKIIOYAIOIIee YCTaHOBIIEHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH.
CozfaBaTh CXEMaTHYECKHUE MOJIENHM C BBIACIEHUEM CYHIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.
CocTaBnATh TE€3UCHI, pa3IMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
[IpeoOpa3oBbIBaTE MHPOPMALIMIO U3 OJHOTO BHJAA B IpYyroi (Tabiuily B TEKCT U mp.). BeruuThiBaTh
BCE€ YPOBHH TEKCTOBOM MH(OPMAIIIH.
YMeTb omnpenensTb BO3MOXHBIE HMCTOUYHUKM HEOOXOOUMBIX CBEACHUHM, INPOU3BOAUTH TOMCK
nH(pOpMalIUY, aHATM3UPOBATh U OLICHUBATH €€ JI0CTOBEPHOCTb.
7-9-1 kaacchl
AHanu3upoBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 00001IATh MOHATHUS: — 1aBaTh ONpee/ICHUE



MOHATHUSAM HAa OCHOBE M3YYEHHOI'0 Ha Pa3JIMYHBIX IpeAMeTax yueOHOro MaTepuana; — OCyleCTBIATh
JIOTMYECKYI0 OIEpallii0 YCTAHOBJIEHHUS pPOAO-BUAOBBIX OTHOIIEHUH; — 00001aTh MOHATUS —
OCYILLECTBIIATh JIOTHYECKYIO OINEPALMIO MepPexXoja OT HOHATUS C MEHBUIMM OOBEMOM K IMOHSTHIO C
00JbIIUM 00BEMOM.
CTpouTh JTOrMUECKOe pacCyKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH.
Co3maBaTth MOJENHM C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa, MPeoOpa3oOBBIBATH
MOJIENIM C LENbIO BBIABJICHUS OOLIMX 3aKOHOB, ONPEIEISIOIIMX JaHHYK MPEIMETHYIO 00JacTb.
[IpencraBnsaTe nH(GOPMAIHIO B BUJE KOHCIIEKTOB, TAOIUI], CXeM, IpadUKoB.
[IpeoOpa3oBbIBaTh HHPOPMAIUIO U3 OJHOTO BUIA B APYrod U BHIOMpATh YAOOHYIO I ce0st hopmy
(buKcanyy U npeacTaBIeHUs HHOOPMAIIHH.
[IpencraBnsaTh nH(GOPMALMIO B ONTUMAIbHON (hOpME B 3aBUCUMOCTH OT aJpecata.
[ToHnMmast mo3ULIKIO IPYTOro, pa3jinyaTh B €r0 peun: MHEHUE (TOUKY 3pEHHS), J0Ka3aTeIbCTBO
(aprymeHTsl), (paKTbl; THIOTE3bl, AaKCUOMBI, TEOPHH.
JJ1s 3TOr0 caMOCTOSTENIBHO UCTIOIb30BaTh Pa3IMYHbIE BUABI UTEHUS (M3y4arollee, IPOCMOTPOBOE,
03HAaKOMUTEILHOE, TIOMCKOBOE), IPUEMBI CITYIIAHMUS.
CamoMy co31aBaTh UICTOYHUKY HH(POPMAITUN pa3HOTO THIIA U IS Pa3HBIX ayUTOPUHN, COOTIOAATh
WH(GOPMALMOHHYIO TUTHEHY U MpaBHia MHPOPMALMOHHON O€30MacHOCTH.
YMeTh UCT0JIb30BaTh KOMITBIOTEPHbIE U KOMMYHUKALIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JOCTHKEHUS CBOMX LIeJIeH.
VYMeTb BBIOMpATh a/IeKBaTHBIE 33/1a4e€ HHCTPYMEHTAIbHbIE IIPOTrPAMMHO-aNapaTHbIE CPEJICTBA U
CEPBHCHI.
KommyHnukaruBubie YY/I:

5—-6-ii k1acchl
CaMocCTOsATEIbHO OpraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B IpymIe (ONpeaesaTh o0lue 1enu,
pacnpenenarTb poju, JoroBapuBaThes Apyr ¢ APYroM U T.1.).

7-9-H kacchl
OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOIUTH apTyMEHTHI, TIOATBEPKAast X (hakTamu.
B nuckyccum yMmeTh BBIABUHYTH KOHTPApTyMEHTHI, nepedpasupoBaTh CBOIO MBICIbL (BlafeHHE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).
VY4YUTBCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATh OLIMOOYHOCTh
CBOETO MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €TO0.
[loHnMmasi MO3ULMIO APYroro, paszjanyaTh B €ro peur: MHEHHE (TOUKY 3PEHHs), J10Ka3aTeIbCTBO
(aprymenTsl), GakThl; THTIOTE3bI, aKCHOMBI, TECOpUU. Y
METh B3MJIIHYTh HAa CHTYallMI0 C MHOW MO3WIMHA W JIOTOBAPUBATHCS C JIFOJABMU HMHBIX ITO3UITHA.
CpenctBom (popMupoBaHUS KOMMYHUKATHBHBIX Y Y]l Cily)KaT TEXHOJIOTHS MPOOJIEMHOTO auaiora
(moOy>xgaromuii ¥ MOABOASAIIMI UAOr) M OpraHu3auus paboThl B MaJbIX TpyINmax, a Takke
HCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOT'O UTEHHUS.

IIpenmMeTHbIMHU pe3yJibTaTaMu U3yUeHHs npeaMera «buosorus» siBJIAAOTCA:
BBenenne B Ouosoruio 5-ii kiaace
o0yy4aromuiicss HAy4YUTCs:



- BBIACIIATH CYIIECTBEHHbIE IPU3HAKU OUOJIOTMYECKUX 00BEKTOB (KJIETOK U OPraHU3MOB PACTCHHIH,
KUBOTHBIX, TPUOOB, OaKTepUii) U MPOIECCOB, XaPAKTEPHBIX JJISI ’KUBBIX OPTaHU3MOB;

- apryMEHTUPOBAaTh, MPHUBOJAUTH JIOKA3aTEIbCTBA POJCTBA pPA3IMUYHBIX TAKCOHOB PACTEHUH,
YKUBOTHBIX, TPUOOB U OaKTepHUii;

- apryMeHTHpOBAaTh, IPUBOJIUTH JOKA3aTEIbCTBA PA3INUMIl pACTEHUA, )KUBOTHBIX, TPHOOB U
OakTepuii;

- OCYIIECTBIATH KIacCU(DHUKAINIO0 OMOIOTMYeCKHX O0BEKTOB (PAaCTeHUM, )KUBOTHBIX, OaKTEepHii,
rpuOOB) HA OCHOBE OIPEICIICHIS UX PUHAJICKHOCTH K OTPECIICHHOW CUCTEMATHYECKOM TPYIITIE;
- PacKphIBaTh POJIb OMOJIOTHH B MIPAKTUIECKON ACSITETLHOCTH JIFO/ICH; POJIb PA3TUYHBIX OPTraHU3MOB
B KU3HU YEJIOBCKA,;

- OOBSACHATH OOIIHOCTH MPOUCXOKICHUS 1 SBOIIOINH CUCTEMAaTHUYECKHUX TPYII PACTEHUN U
KUBOTHBIX Ha IIPUMEpaxX COMOCTABIICHUS OMOJOTHYECKHX O0BEKTOB;

BBISIBJISTH MIPUMEPHI M PACKPBIBATH CYITHOCTH MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHUS;
- pa3nuyaTh 10 BHEIIHEMY BHY, CXEMaM U OMHCAHUSIM peallbHbIe OMOIOTUYECKUE OOBEKTHI UIIH UX
M300paKeHUs, BBISBISATH OTIUYUTEIbHBIC IPU3HAKU OUOJIOTMYECKUX OOBEKTOB;

- CpaBHMBAThH OMOJIOTHYECKHE OOBEKTHI (PACTCHHUS, )KUBOTHBIE, OaKTEpPHH, TPHOBI), TPOLIECCHI
KHU3HECATCILHOCTH, JICJIaTh BHIBOJIBI U YMO3AKIIFOUCHHUSI HA OCHOBE CPAaBHCHUS;

- YCTaHaBJIMBATh B3aUMOCBSI3U MEXK]Iy OCOOCHHOCTSIMHU CTPOSHUS M (QYHKITHSIMH KJICTOK U TKaHEH,
OpPraHoOB U CHCTEM OpPTaHOB;

- UCTIOJIb30BaTh METO/IbI OMOJIOTUYECKON HAYKW: HAOII0aTh U ONMKUCHIBATh OMOJIOTHYECKHNE O0BEKTHI
Y TIPOIECCHI; CTAaBUTh OUOJIIOTMUYECKUE IKCIIEPUMEHTHI U OOBSACHSATH UX PE3yTbTaThI;

- 3HaTh U apTyMEHTHUPOBATh OCHOBHBIE MPaBUIIa MMOBEACHUS B IPUPOJIE;

- aHAJIM3UPOBATH U OIIEHUBATH TIOCIICICTBUS JCATCIIEHOCTH YEJIOBEKA B IPUPOJIC;

- OIHUCHIBATh U UCIIOIB30BATh MPUEMBI BBIPAIIMBAHUS U PA3MHOKEHUS KYIbTYPHBIX PACTEHUN U
JOMAalTHUX XKUBOTHBIX, yX0J1a 32 HUMU;

- 3HaTh U COOMIOAATH MpaBmiia pabOTHl B KaOMHETE OMOIOTHH.

-OBJIQZIEET CHCTEMOM OMOJIOTUYECKUX 3HAHUH — IMOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3dKOHAMH,
TCOpUAMHU, UMCIOIIIUMHU BAKHOC O6H.I€O6paSOBaTeHBHOG " IIO3HAaBATCJIbHOC 3HAYCHUC, CBCACHUAMU
10 UCTOPHUU CTAHOBJICHUA OMOJIOTHU KaK HAayKH.

- IPOBOAUTD Ha6J'IIOJICHI/ISI 3a JKMBBIMH O6’bCKTaMI/I, COOCTBEHHBIM OpraHnu3MoM;

- OMMCHIBATh OMOJIOTHYECKHE OOBEKTHI, IPOIECCHI U SIBJICHUS;

- OCBOUT OOIIMEe MPUEMBI: TpaBUiia pabOTHI B KaOMHETE OMOJIOTUH, C OMOJIOTHYECKUMU TTpHOOpamMu
Y UHCTPYMEHTAMH;

— OTIPENETATh POJIb B MPUPOJIE PA3THUIHBIX TPYIIT OPTAaHU3MOB;

— OOBSICHSITH POJIb KUBBIX OPTrAHU3MOB B KPYTOBOPOTE BEIIECTB IKOCHCTEMBI.

— TIPUBOJUTH MPUMEPHI MPUCITOCOOTICHUN OPTaHU3MOB K CpeJie OOUTAaHHS U OOBSICHATD UX
3HAYEHHUE;

— HAaXOJUTb YEPTHI, CBUACTEILCTBYIOIINE 00 YCIO0KHEHUH )KUBBIX OPTaHU3MOB TI0 CPABHEHHIO C
MpelKaMHu, U AaBaTh UM OOBSICHEHHUE;

— OOBSCHATH MPUCIIOCOOJIEHUS HA PA3HBIX CTAAUIX )KU3HEHHBIX [IUKIIOB.

— OOBICHSITEL 3HAYCHHUE JKUBBIX OpTraHu3MOB B )XM3HU U XO3SICTBE YeIOBEKA.
— NEePECUYUCIIATD OTIIUYUTCIIBHBIC CBOMCTBa KHBOTO,



— paznmuuath (10 TaONWIIE) OCHOBHBIE TPYIIBI JKUBBIX OpPraHu3MOB (OakTepuu: Oe3bsiICpHEIE,
sIepHbIe: TPUOBI, PACTEHHUS, KUBOTHbIC) U OCHOBHBIE TPYIIIbI PACTEHHUM (BOJOPOCIH, MXH, XBOLIH,
IJIayHBI, TAOPOTHUKH, FOJIOCEMEHHBIE U I[BETKOBBIC);
— OIpenesisTh OCHOBHBIE OpraHbl pacTeHUW (YacTH KIETKH); — OOBACHATH CTPOCHHE U
KHU3HENEATSIBHOCTh W3YYEHHBIX TPYII JKUBBIX OPraHU3MOB (OakTepuu, TpHObI, BOJOPOCIH, MXH,
XBOIIH, TUIAYHBI, TAIIOPOTHUKH, TOJIOCEMEHHBIE U LIBETKOBBIC);

YYEeHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
- HaXoJUTh MH(GOPMAIMIO O PACTEHUSX, KUBOTHBIX TpHOaX U OAKTEPUSXB HAYUHO-TOMYJISIPHOM
TuTepaType, OMONOrMYECKHUX CJIOBapsiX, CIpaBOYHUKAx, HTepHET pecypce, aHAIM3UpPOBaTh M
OLICHUBATH €€, IEPEBOIUTH U3 OJHOI (OPMBI B APYTYIO;
- OCHOBaM HCCIIEIOBATEIBCKOW U MPOEKTHOW JEATEIILHOCTH 10 U3YYEHUIO OPTaHU3MOB Pa3ITUYHBIX
[ApCTB >KUBOHM TNPHUPOJBI, BKIOYAas yMEHHUs (OPMYIHPOBATH 3aJadud, MPEACTABIATH PadOTy Ha
3aIUTY U 3alIUIIATh ee.
- HCMOJb30BaTh IPUEMbl OKa3aHUS MEPBOW IMOMOLIM NPU OTPABICHUHU SAOBUTHIMH TpPUOAMH,
SIOBUTBIMU PACTEHUSIMH, YKyCaX >KMBOTHBIX; PaOOTHI C OMPEACIUTEISIMA PACTEHUN; Pa3MHOKEHUS
Y BhIpAIIMBaHUs KyJIbTYPHBIX PaCTEHUH, YXOJA0M 3a JOMAITHUMHU KUBOTHBIMU;
- OPUEHTUPOBATHCSA B CHCTEME MOPAJIbHBIX HOPM M IIEHHOCTEH MO OTHOIIECHHUIO K 00BEKTaM >KUBOM
npupoasl (IpU3HAHUE BBICOKOW LEHHOCTH JKM3HM BO BCEX €€ MPOSBICHHUAX, IKOJOTHUYECKOE
CO3HaHUE, YMOLMOHATBHO-IIEHHOCTHOE OTHOIICHUE K 00BbEKTaM KUBOU MIPUPOIHI);
- OCO3HAHHO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX TIPABWII MIOBEICHUS B IPUPO/IE; BHIOMPATH IIEJIEBBIE U
CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSAX U TIOCTYIKAX MO OTHOIICHHUIO K KUBOU MPUPOJIE;
- cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHNS O PACTEHUSX, dKUBOTHBIX, OaKTepus U
rpubax Ha OCHOBE HECKOJBKMX HCTOYHMKOB HH(OpPMAIMM, COMPOBOXIATh BBICTYIUICHHE
Mpe3eHTAIMe!, YIUTHIBast OCOOCHHOCTH ayIUTOPUH CBEPCTHUKOB,;
- paboTaTh B TpyIIIe CBEPCTHUKOB MPU PEUICHUHU MMO3HABATEIBHBIX 33]a4 CBS3aHHBIX C M3yYCHHUEM
OCOOCHHOCTEHM CTpPOEHUS M JKU3HENCATENIbHOCTH pACTeHUM, >KUBOTHBIX, T'pMOOB U OakTepuii,
TUTAHUPOBATh COBMECTHYIO JEATENbHOCTh, YYWUTHIBATH MHEHHE OKPYKAIOUIMX W aJeKBATHO
OLIEHUBAaTh COOCTBEHHBIN BKJIa/ B AEATEIbHOCTD IPYIIIHL.
- OCO3HAHHO MCIIOJIb30BaTh 3HAHMsI OCHOBHBIX MPAaBUJ MOBEJEHUS B MPUPOAE U OCHOB 3/10pPOBOTO
o0pasa ’KU3HH B OBITY;
— TIOHUMATB CMBICIT OMOJIOTUYECKUX TEPMHUHOB;
— XapaKTepu30BaTh METOAbI OMOIOTHYECKOM HayKH (HaOIIt0/IeHHe, CPaBHEHHE, SKCIIEPUMEHT,
M3MEPEHHUE) U MX POJIb B TIO3ZHAHUH KUBOW IPUPOJIBI;
— MPOBOJUTH OMOJIOTUYECKUE OIBITHI U AKCIIEPUMEHTHI U OOBACHATH UX PE3yIbTaThI;

- MOJIb30BAThCS YBEIUYUTEIbHBIMU MPUOOPAMH U UMETH 3JIEMEHTApHbIE HABBIKK ITPUTOTOBJICHUS U
W3y4YEeHUs MPEnaparosB.

7KuBble opranu3mabl 6-ii kiace

o0yaOMMIics HAYYUTCH:
- BBIJICJIATh CYIIECTBEHHbIE PU3HAKU OMOJIOTMUECKUX 00BEKTOB (KJIETOK U OPraHU3MOB pacTEHUI,
KHUBOTHBIX, TPHOOB, OAKTEpHil) U MPOLIECCOB, XapAKTEPHBIX IJIs )KUBBIX OPraHU3MOB;



- apryMEHTUPOBAaTh, IMPHUBOJAUTH JIOKA3aTEIbCTBA POJACTBA PA3NIUYHBIX TAKCOHOB PACTEHUH,
KUBOTHBIX, TPHOOB U OaKTEPHii;

- apryMeHTHpOBAaTh, IPUBOJIUTH JOKA3aTEIbCTBA PA3INUMI pACTEHUA, )KUBOTHBIX, TPHOOB U
OakTepuii;

- OCYIIECTBIISAThH KJIACCU(PUKAIMIO OMOJOTUYECKHX OOBEKTOB (PAaCTEHUH, )KUBOTHBIX, OAKTEPHIA,
rpubOB) HAa OCHOBE OIpeIeTICHHS UX MPUHAUICKHOCTH K ONPEeIEHHON CUCTEMAaTUYECKOM TpyIIe;
- pacKpbIBaTh POJIb OMOJIOTUU B MPAKTUUECKOM JESITEIbHOCTH JIIOJICH; pOJIb pa3IMYHBIX OPraHHU3MOB
B )KM3HH YEJIOBEKA;

- OOBACHATH OOIIHOCTH MPOUCXOXKICHHUS U IBOJIOIMN CHCTEMATUYECKUX TPYII PACTEHUH U
KUBOTHBIX Ha MIPUMEpaxX COMOCTABJICHUSI OMOJIOTUIECKUX OOBEKTOB;

BrIsBISTE MpUMEpHI U paCKPBIBATh CYIIHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpefie OOMTaHNUS;
- pa3nuyaTh 10 BHEIIHEMY BHUY, CXEMaM U OMHCAHUSIM peallbHbIe OMOIOTUYECKUE OOBEKTHI UITH UX
M300pakeHUs, BEISIBIIATH OTIIMYUTEIBHBIC TPHU3HAKH OMOJIOTHYECKIX OOHEKTOB;

- CpaBHMBAThH OMOJIOTHYECKHE OOBEKTHI (PACTCHHUS, )KUBOTHBIE, OaKTEPHH, TPHOBI), TPOLIECCHI
KHU3HEICATeIbHOCTH; IEIaTh BHIBOJIBI U YMO3AKIIOUEHHS HA OCHOBE CPaBHEHHS;

- YCTaHaBJIMBATh B3AaUMOCBSI3U MEX]y OCOOCHHOCTSIMHU CTPOSHUS U (PYHKIHMSIMH KJIETOK U TKaHeH,
OpPraHoOB U CHCTEM OpPraHOB;

- HCTIOJIb30BaTh METO/IbI OMOJIOTMYECKOI HayKU: HAOII0IaTh ¥ OMUCHIBATH OMOJOTHYECKHE 0OBEKThHI
Y TIPOLIECCHI; CTABUTH OMOJIOTUYECKUE IKCTIEPUMEHTHI M OOBSICHSITH UX PE3YIIBTATHI;

- 3HaTh M apTyMEHTHPOBATh OCHOBHBIE MTPABUJIA MTOBEJICHUS B IPUPO/IE;

- aHAJIM3UPOBATH U OLIEHUBATH MOCJIEICTBUS JEATEILHOCTH YEIOBEKA B MIPUPOJIE;
- OINMCBIBATH M MCIIOJIb30BATH IPUEMBI BBIPAIMBAHNS U Pa3MHOKECHHS KYJIbTYPHBIX PACTEHUN U
AOMAlIHUX KUBOTHBIX, YXOJa 3a HUMU,

- 3HATh U COOJI0/IaTh MTpaBuiIa paboThl B KAOMHETE OMOJIOTHH.

- OOBSCHATH XUMHUECKUI COCTaB KJIETKH, 3HAUEHNE OCHOBHBIX HEOPIraHUYECKUX M OPTraHUYECKUX
BEILIECTB;

- OIpeAeNsiTh 0COOEHHOCTH CTPOEHUS AAEPHBIX U 0€3bAIEPHBIX KIETOK, OTIMYUS CTPOCHUS
PaCTUTENBHBIX U KUBOTHBIX KIIETOK;

- 00BACHATH CTPOEHHE SIIEPHON KIJIETKH, OCHOBHBIE (YHKIIMH €€ OpraHOUIOB;

- OOBSICHATD THIIBI JICIEHUS KJIETOK, UX POJIb B OPraHU3ME;
- pa3iauyaTh OCHOBHBIE JKU3HEHHBIE (DYHKIIMU PACTUTENBHBIX M JKUBOTHBIX OPraHU3MOB (ITUTaHUE,
NUIIEBAapEHUE, JbIXaHUE, MEepeMeIleHNe BEIIEeCTB, BbACICHHE, OOMEH BEIECTB, JABMKEHHE,
peryJsius U KOOpAWHAINA, Pa3MHOKEHHE, POCT U Pa3BUTHE);
- YCTaHaBJIMBAaTh B3aMMOCBSI3U MEXAY OCOOCHHOCTSAMHU CTPOEHHUS U (QYHKIUSIMHU KJIETOK U TKaHew,
OpPraHoOB U CHCTEM OpPraHOB;
- JlaBaTh XapaKTEPUCTHKY MPU3HAKOB OMOJOTUYECKUX OOBEKTOB: KJIETOK U OPraHW3MOB PACTEHMI,
rpuboOB U GaKTepHii; pacTeHUN U TPUOOB CBOETO PErHOHA;
- CTaBUTb OMOJIOTUYECKHUE IKCTIEPUMEHTHI U OOBSCHATH UX PE3yJIbTATHI,
- IaBaTh XapaKTEPUCTUKY MPUPOJHOTO COOOIIECTBA, SIKOCUCTEMBI, IIEMH MTUTAHUS

YYeHHUK MOJIYYHT BO3MO’KHOCTh HAYYHUThHCS:



- HaXOAWUTb MH(POPMALUIO O PACTEHUSX, )KMUBOTHBIX I'pHOax M OakTepUsX B HAYYHO-IIOMYJSPHOM
auTeparype, OMOJIOTMYECKUX CJOBapsX, CIpaBOYHMKax, VHTepHET pecypce, aHAIU3UpOBaThb U
OLIEHUBATh €€, IEPEBOAUTh U3 OJHON (OPMBI B IPYTyIO;

- OCHOBAaM HCCIIEI0BAaTEIbCKON U MPOEKTHON JEATEIbHOCTH 110 U3YYEHUIO OPraHU3MOB Pa3IUYHBIX
LApCTB >KUBOH NPHUPOABI, BKIOYAas yMEHHs (HOPMYyIHpPOBATH 3aJaud, MPEACTaBIATH padoTy Ha
3alUTY U 3alIMILIATh €€.

- WCIONB30BaTh IPHEMBbl OKa3aHUs TEPBOM IMOMOINM IPH OTPABICHUHU SJIOBUTHIMH TpUOaMH,
SJJIOBUTBIMU PAaCTEHUSIMH, YKyCaX >KMBOTHBIX; paOOThI C ONPENEIUTENIAMU PACTEHUH; Pa3MHOXKEHUS
U BBIPALMBAHUS KyJIBTYPHBIX PACTEHUM, yXOJJOM 32 JIOMAIIHUMHU KUBOTHBIMH;

- OPUEHTHUPOBATHCS B CHCTEME MOPAJILHBIX HOPM M IIEHHOCTEH 10 OTHOIIEHUIO K 00BEKTaM >KUBOU
npupoAbl (IpU3HAHME BBICOKOM LEHHOCTHU JKU3HM BO BCEX €€ IPOSBIEHUSAX, 3KOJOTHYECKOE
CO3HaHHE, YMOLIMOHAJIBHO-1IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM >KMBOU IPUPOIBI);

- OCO3HAHHO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX TPABWII MIOBEICHUS B MIPUPO/IC; BHIOMPATH IIETICBBIC U
CMBICJIOBBIE YCTAHOBKHU B CBOUX JICHCTBUAX U MOCTYIKAX 10 OTHOIIEHUIO K KUBOM MIPUPOJIE;

- CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOLEHUSI O PACTEHHUSAX, )KUBOTHBIX, OaKTepus U
rpubax Ha OCHOBE HECKOJbKMX MCTOYHMKOB MH(OpMaIMK, COMPOBOXIATh BBICTYIIJICHUE
Ipe3eHTallel, YUUThIBasi OCOOEHHOCTH ayAUTOPUHN CBEPCTHUKOB,;

- paboTaTh B IpyIIe CBEPCTHUKOB IPU PEIICHUU [T03HABATEIbHBIX 33a4 CBS3aHHbBIX C U3y4YEHUEM
0COOEHHOCTEH CTPOCHUS M >KU3HEICSTEIBHOCTH pACTCHHUH, JXHUBOTHBIX, TPHOOB W OakTepui,
IUIAHUPOBATh COBMECTHYIO JIEATENbHOCTh, YUWUTHIBATh MHEHHE OKPYXAIOUIMX M aJEeKBaTHO
OLIEHHUBATh COOCTBEHHBIN BKJIAJ] B 1€ATEIbHOCTD IPYTIIIHI.

- pacro3HaBaTh OpPraHOU/bI KIETKH;

- y3HaBaTh OPTaHbl U CUCTEMbl OPTraHOB U3YYEHHBIX OPraHU3MOB;

- COCTaBJIATh IPOCTEHMIINE UENH TUTAHUS;

- Pa3MHOXXaTh KOMHATHBIE PACTEHUS BET€TATUBHBIM CIIOCOOOM;

- [10JIb30BAaThCS MUKPOCKOIIOM, TOTOBUTH MUKPOIIpENapaThl.

- OOBSICHATB: poJib OMOJIOTHU B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYUYHOM KapTUHBI MUPA,
POJIb pacTEHUH B )KU3HU YEIIOBEKA;

- U3ydaTh OWOJNOTMYECKHE OOBEKThl M IPOLECCHl: CTaBUTh OMOJIOTMYECKHE OSKCIEPHUMEHTHI,
OIUCHIBaTh M OOBSACHATH PE3yJbTAThl OMBITOB; HAOMIOJATh 33 POCTOM M Pa3BUTHEM DPACTEHHH,
CE30HHBIMU M3MEHEHUSMHU B IIPUPOJIE; pacCMaTpUBaTh Ha TOTOBBIX MUKpPOIPENaparax U ONUCHIBAThH
Ouosiornyeckue o0bEKTHI;

- pacrmo3HaBaTh U ONHKCHIBATh: HA TaOJMIIAX OCHOBHBIE YAaCTH M OPraHOMABI KJIETKH pacTeHHii; Ha
KHUBBIX 00BEKTAX W TaOJMIIaX OpraHbl IBETKOBOTO PACTEHMsI, pACTEHHS Pa3HBIX OTNEJNOB; Hanuboee
pacnpocTpaHEeHHbIE PACTEHUSI CBOEH MECTHOCTH, KYJIbTYpHBIE PACTE€HUS, CheJOOHBIE U SIIOBUTHIC
rpuOBl, OMAaCHbIE [l YEIOBEKa PAaCTeHNUS;

- BBISBIISAITh M3MEHUYUBOCTb OPraHU3MOB, MPUCIOCOOJIEHUS OPraHU3MOB K Cpelie OOMTaHMS, TUIIBI
B3alMOJICICTBUS Pa3HbIX BUJIOB B 3KOCHUCTEME;

- CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI (KJIETKH, TKaHU, OPTaHbl U CUCTEMbI OpPraHOB, OPTraHU3MBI,
IIPEICTaBUTENEN OTEIBHBIX CHCTEMAaTUUECKHX TPYIIIT) U J1e]aTh BHIBOABI HA OCHOBE CPABHEHUS;

- ONpeneNnaTh NPUHAJIEKHOCTh OMOIOIMYECKMX OOBEKTOB K OINPENEJIEHHOW CHCTEMAaTHYeCKON
rpyrmrme (kmaccuduxanus);



- QaHAJIM3UPOBATh U OLIEHUBATh BO3JEUCTBUE (PAKTOPOB OKPYXkAIOIIEH Cpellbl HAa PACTEHHUSI, BIUSIHUE
COOCTBEHHBIX TIOCTYIKOB Ha KHBBIC OPTAHU3MBI U YKOCHCTEMEI;
- IPOBOJUTH CaMOCTOSITENIbHBIN MOUCK OMOJIOTHYecKoi HH(GOPMAUU:HAXOAUTh B TEKCTE YUeOHUKA
OTJIMYUTEIIbHBIE MPU3HAKA OCHOBHBIX CHUCTEMATUYECKUX TPYII; B OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHHMKAX 3HAYEHHsS OMOJOTMYECKHX TEPMHHOB; B Pa3IMYHBIX HCTOYHHUKAX HEOOXOAUMYIO
MH(OPMALIMIO O JKUBBIX OpraHm3Max (B TOM 4YHCJIE C UCIOJIb30BaHUEM HWH(MOPMAIMOHHBIX
TEXHOJIOTHil);
- OCO3HaHHO HMCMOJb30BaTh 3HAHUSI OCHOBHBIX MPABUJI NIOBEJICHUS B PUPO/IE; BEIOUPATH 1I€JIEBBIE U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JCHCTBHSX U MOCTYIKAaX MO OTHOLICHUIO K )KMUBOU MPUPOJIE;
- HCTIOJTh30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTHUYECKOM IEATEIHHOCTH U TTOBCEAHEBHOU
KU3HU IS
- coOmoneHuss Mep NPOo(HIAKTUKH 3a00JIEBaHWH, BBI3BIBAEMBIX PACTCHHUSAMH, OaKTEpUSIMH U
rpubamuy;
- OKa3aHusI IEPBOM MMOMOIIH IPU OTPABJICHUHU SOBUTHIMH IPHOaMU, paCTCHUSIMU;
- palMOHAIILHOW OpPTaHU3allUK TPYyJa M OTIbIXA, COOJFOJICHUS MPABUII TOBEJICHUS B OKPYKAOIIEH
cpene;
- BBIPAILIIMBAHUS ¥ Pa3MHOKEHUSI KYJIbTYPHBIX PACTCHHM, YXO/1 32 HUMHU.
7-i KJ1acC
7KuBble opranu3mbl
Pacrenust
o0yyarommiicss HAy4YNTCH:
- BBIJICIIATH CYIICCTBCHHBIC TIPU3HAKU OMOJIOTHUECKUX 00BEKTOB (KJIETOK M OPTAaHWU3MOB PACTCHHM,
rpuboB, 6aKkTepHil) U MPOLIECCOB, XapaKTEPHBIX ISl )KUBBIX OPraHU3MOB;
- apryMEHTHPOBATh, IPUBOJIUTH JOKA3aTEIbCTBA POACTBA PA3IMUYHBIX TAKCOHOB PACTEHUI;
- apryMEHTHPOBATh, IPUBOJIUTH JOKA3aTEIbCTBA PA3INYNI paCTeHUI, TPUOOB U OAKTEepuit;
- OCYIIECTBIISITH KJIaccU(UKAIMIO OMOIIOTHYECKUX 00bEKTOB (pacTeHuil, 6aktepuii, rpuOoB) Ha
OCHOBE OIPEJICTICHUS X MPUHAUICKHOCTH K OMPEICIICHHON CHCTEMaTHIeCKOH TPYIIIe;
- PacKpBIBaTh POJIb OMOJIOTHH B MPAKTUICCKON JCSITEILHOCTH JIFOJICH; POJIb PA3IMIHBIX PACTCHHM B
JKU3HU YEJIOBCKa,;
- OOBSCHATH OOITHOCTH IPOUCXOXKICHHUS U IBOJIOIUU CUCTEMATHICCKUX TPYIII PACTCHHUH Ha
MpUMepax COMOCTaBICHUS OMOIIOTUYECKUX 0OBEKTOB;
- BBISABJISITH TIPUMEPHI PACTEHUH M pACKPBIBATh CYITHOCTD MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
oOuTaHus;
- pa3nuYaTh MO BHEIIHEMY BHUIY, CXEMaM U OMHUCAHUSIM pealIbHbIE OMOIOTUYECKUE OOBEKThI HITU HX
M300paXeHUS paCTECHHM, BBISBISITh OTIIMYUTENbHBIE TPU3HAKA OMOJIOTHYECKIX 00BEKTOB;
CpaBHMBAaTh  OWOJOTHMYECKHE€  OOBEKThl  (pacTeHus,  OakTepuu, TpuUOBI),  MPOIECCHI
KHU3HECATCILHOCTH, JICJIaTh BBHIBOJIBI U YMO3AKIIFOUCHHUSI HA OCHOBE CPABHEHUS;
- YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OCOOEHHOCTSIMH CTPOEHUS U PYHKIMSIMH KJIETOK U TKaHew,
OpPTraHOB U CHCTEM OPTaHOB y PACTCHHIA,
- HCTI0JIb30BaTh METO/IbI OMOJIOrMYECKOI HayKU: HAOI01aTh M OMUCHIBATH OMOJIOTHYECKHE 0OBEKTHI
Y TIPOIIECCHI Y PACTCHUI; CTAaBUTh OMOJIOTMUECKUE IKCIIEPUMEHTHI U OOBSICHAThH UX PE3yIbTATHI,
- 3HaTh U apTyMEHTHUPOBATH OCHOBHBIE MPaBUJjia MOBEACHUS B IPUPOJIE;



- aHAIM3UPOBATH U OLIEHUBATH TOCIICICTBUS NEATSILHOCTH YEIOBEKA B IPUPOJIC;
- ONUCHIBATH U UCTOJIH30BATh MPHUEMbI BRIPAIUBAHUS U PA3MHOXKCHHSI KYJIbTYPHBIX PACTCHHM,
yX0/1a 32 HUMU;

- 3HaTh ¥ COOJII0IaTh MTpaBUiIa pabOThl B KAOMHETE OMOJIOTHH.

— 0OBSACHATH POJIb PACTCHUN B COOOINECTBAX M UX B3aUMHOE BIUSHUE JPYT HA IPYTa;

— IPUBOJUTH MPUMEPHI IPUCTIOCOOICHUH pacTEHUH K cpefic 0OMTaHUs U OOBICHATH UX 3HAYCHHCE;
— HAXOJMTb YEPThI, CBUIACTEIBCTBYIOIINE 00 YCIOKHEHUHN KUBBIX OPIraHU3MOB 10 CPABHEHUIO C
MpeIKaMHu, U AaBaTh UM OOBSCHEHUE;

— 00BACHATH MPUCIIOCOOJICHUS Ha PA3HBIX CTAJIHUSX )KU3HCHHBIX IUKJIOB;

- CpaBHHMBATb OMOJIOTHYECKHE OOBEKTHI (PACTEHHS ), IPOLIECCH )KU3HECSITEIbHOCTH; JeTaTh
BBIBOJIBI U YMO3aK/IOUEHHsI HA OCHOBE CPaBHEHHS;

— OOBACHATH 3HAUEHHE pPACTEHHH B JKM3HM U XO34HCTBE YEJIOBEKAa: Ha3bIBaTh Ba)KHEHIINe
KYJIbTYPHBIE U JIEKAPCTBEHHBIE PACTEHUS CBOEH MECTHOCTHU

— pa3nuyaTh LBETKOBHIE PACTEHUS, OJHOAOJBHBIE U JIBYIOJIbHBIE, IPUBOJUTH IIPUMEPBI PACTCHUM
U3Y4YECHHBIX CEMEWCTB LIBETKOBBIX pPAaCTEHUN (MaKCUMyM — Has3blBaTh XapaKTEpHbIE MPU3HAKU
L[BETKOBBIX PACTEHUN U3yYEHHBIX CEMENUCTB);

AHAJIM3UPOBATh U OLICHUBATH IIOCIIECACTBHS IEATEIBHOCTH YEJIOBEKA B IIPUPOJIE;

OIUCHIBaTh M HCIOJb30BATh IPUEMBbl BBIPAIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX DPAacTeHUH U
yXo/ia 3a HUMH;

0o0y4aromuiics MOJTY4YUT BO3MOKHOCTb HAYYHTBCH:
-HaXxOJUTh MH(MOPMALMIO O PacCTeHUsX, Tprubax M OakTepusx B HAYUYHO-TNIOMYJISIPHOW JIMTEpaType,
OMOJIOTMYECKHUX CIIOBapsAX, CIpaBOYHUKax, MIHTepHET pecypce, aHaJIM3UpPOBaTh U OLIEHUBAThH €€,
MIEPEBOUTH U3 OJJHOU (POPMBI B IPYTYIO;
- OCHOBaM HCCJIEJIOBATEIbCKON M MPOEKTHOMN JIEATEIBHOCTH 110 U3YyYEHHIO OPTaHU3MOB PAa3IMYHBIX
LApCTB >KUBOIM NpPHUPOJBI, BKIOYass yMeHHs (HOpMYyIUpOBaTh 3aJaud, MPEACTaBIATH padoTy Ha
3alUTY U 3aIIMILIATh €€.
- WCIONB30BaTh IPHEMbl OKa3aHUS TEpPBOM IMOMOIIM IpPHU OTPABICHUHU SIOBUTHIMH TIpuOaMH,
SIOBUTBIMU PAcCTEHUSIMM; pabOThl C ONpPENETUTENsIMU PACTEHUN; pPa3MHOKEHHSI M BbIpAIlMBAHUS
KYJIbTYPHBIX PACTEHHI;
- OPUEHTUPOBATHCSA B CHCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH MO OTHOIICHHIO K 00BEKTaM >KMBOMU
IpUpoAbl (IpU3HAHME BBICOKOM LEHHOCTH JKU3HM BO BCEX €€ IPOSBICHUSAX, SKOJIOIMYECKOE
CO3HaHHUE, YMOLMOHAIBHO-IIEHHOCTHOE OTHOIIEHUE K 00BEKTaM KUBOM MPUPOIbI);
- OCO3HAHHO HCII0JIb30BaTh 3HAHUSI OCHOBHBIX MPABWJI ITOBEJICHHUS B IPUPOJE; BHIOUPATD 1IE€IEBHIE U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JEMCTBUSX U MOCTYIKAaX MO OTHOLIEHUIO K )KMBOW IIPUPOJIE;
- co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS O paCTeHMsIX, OakTepus U rpudax Ha
OCHOBE HECKOJIbKMX HMCTOYHHKOB HWH(GOpPMAIlMU, COMPOBOXKAATh BBICTYIUIEHUE IpEe3EHTAIUEH,
YUUTBIBAsi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB;
- paboTaTh B IpyIIe CBEPCTHUKOB IPU PEIICHUH MO3HABATENbHBIX 33[a4 CBS3aHHBIX C M3yYCHUEM
0COOEHHOCTEH CTPOCHUS M >KU3HENCSITEIbHOCTH PACTCHUH, >XKHUBOTHBIX, T'PHOOB U OakTepui,
IUIAHUPOBATh COBMECTHYIO JI€ATEIBHOCTb, YUUTHIBATh MHEHHE OKPYKAIOIIHUX U aJEeKBaTHO
OLIEHUBATh COOCTBEHHBIN BKJIa/1 B ACATEIbHOCTD TPYIIIHL.
— ONpPEJeNIATh ~ OCHOBHBIE  OpraHbl  pacTeHuil  (Jouct,  cTe0denb,  IBETOK,  KOPEHB);



— OOBSICHSITH CTPOCHHE U )KU3HEACATEIHHOCTh IBETKOBOTO PACTCHHUS,
— IMMOHUMATh CMBICJT OMOJIOTHYECKUX TEPMUHOB;
— MIPOBOJIUTH OMOJIOTHYECKHUE OTBITHI M SKCIIEPUMEHTHI U OOBSICHATh UX PE3YJIbTaThI.
- WCIMOJB30BaTh MPUEMBI OKA3aHUS IEPBOM TOMOIIIH ITPU OTPABICHUU SIOBUTHIMU IprOaMH,
SIIOBUTBIMU PACTEHUSIMU, Pa0OTHI C OTPECIIUTEISIMI PACTCHHIA,
KuBoTHBIE

00y4aroIUiicsl HAYYUTCSH:
-BBIJICTISATH CYIIECTBEHHBIC MPU3HAKA OMOJIOTHYECKUX O0BEKTOB (KJIETOK U OPTraHU3MOB KUBOTHBIX )
Y TIPOIIECCOB, XapaKTEPHBIX ISl )KUBBIX OPTraHU3MOB;
- aQpryMEHTHPOBAaTh, IPUBOINTH JI0KA3aTEIHCTBA POJCTBA PA3TUYHBIX TAKCOHOB )KMBOTHBIX
- apryMEHTHPOBATh, IPUBOAUTH JI0KA3aTEIHCTBA PA3IUUHI )KUBOTHBIX;
- OCYHICCTBJISTH KJIACCU(PHUKALMIO OMOJOTUYECKHX OOBEKTOB (’KMBOTHBIX) HA OCHOBE OMpEEICHUS
UX TIPUHAAJICKHOCTH K ONPEICICHHOW CUCTEMAaTUYECKOU TPYIITIE;
- PacKpbBIBaTh POJIb OMOJIOTUH B TIPAKTUUYCCKOMN JCATEIHHOCTH JIFOJICH; POJIb PAa3IMYHBIX OPTaHU3MOB
B JKH3HHU Y€JIOBEKA;
- OOBACHATH OOIIHOCTH MPOUCXOXKICHUS M IBOJIIOIUU CHUCTEMATHMUYECKUX TPYIN KUBOTHBIX Ha
IIpUMEpax CONOCTABICHUS OMOJIOTUYECKUX OOBEKTOB;
- BBISIBJISITH IPUMEPHI M PACKPBIBATH CYIIHOCTh MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpefie OOUTaHUS
Y )KHBOTHBIX;
- pa3nuyaTh >KMBOTHBIX IO BHEIIHEMY BHUY, CX€MaM M OIMCAHUSIM pEaJIbHbIe OMOJIOTHYECKUE
OOBEKTHI MM MX W300paKeHUS, BBISBIATH OTIMUUTENbHBIE MPU3HAKU OMOIIOTHYECKUX OOBEKTOB:
MPOCTEHIINEe, TUTIBI KUIIEYHOMOJOCTHBIX, MJIOCKUX, KPYIJIBIX U KOJIbYATHIX UY€pBEW, MOJUIFOCKOB,
YJIGHUCTOHOTHX (B T.4. KJIACCHI PaKOOOPa3HBIX, HACEKOMBIX, TAYKOB), XOPJIOBBIX (B T.4. KJIACCHI PBIO,
36MHOBO/IHBIX, IPECMBIKAIOIIMNXCS, ITULl U MJIEKOMUTAIOIINX
- CpaBHHMBaTh OuWOJIOTHYECKHE OOBEKTHI(?KUBOTHBIE), MPOILIECCH KUZHENEATCILHOCTH; JeNaTh
BBIBOJIbI U YMO3AKJIFOUCHHSI HA OCHOBE CPaBHEHUS,
— TMPUBOJUTH NMPUMEPHI U XaPaKTEPU30BATh BAKHBIX JJIsI KU3HU U XO35SHUCTBA YEIOBEKA YKUBOTHBIX
(oOuTareneil  KWIMIL, TApPa3UTOB, TEPEHOCYMKOB  OO0JIe3HEH,  HACEKOMBIX-OINBUIUTENCH,
OOIIIECTBEHHBIX M KPOBOCOCYIIUX HACEKOMBIX, TPOMBICIOBBIX PbIO, OXOTHHYbE-IIPOMBICIIOBBIX MTHUI]
Y 3Bepei, TOMAIIHUX )KUBOTHBIX U TP.) HA PUMEPE CBOEH MECTHOCTH, OOBSCHATH UX 3HAYCHHE.
- YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OCOOCHHOCTSIMH CTPOSHUS U QYHKIIMSIMH KJIETOK U TKaHEH,
OpPTaHOB M CHCTEM OPTaHOB Y )KUBOTHBIX;
- UCTIOJIb30BaTh METO 1B OMOJIOTUYECKON HAYKW: HAOII0JaTh U ONMKUCHIBATh OMOJIOTHIECKHE OOBEKTHI
Y TIPOIIECCHI; CTABUTHh OMOJIOTHYECKUE IKCTIEPUMEHTHI U OOBACHSITH UX PE3YJIbTATHI;
- 3HaTh U apryMEHTUPOBATh OCHOBHBIE MIPABUIIA IOBEJICHUS B IPUPO/JIE;
- aHAJIM3UPOBATH U OIEHUBATH MOCJIECACTBUS ACATEIHPHOCTH YEIOBEKA B IPUPOJIE;
- OIKCHIBATH M UCIIOJIH30BATh MPHUEMBI BBIPANMBAHKS M Pa3MHOXKECHHS KYJIbTYPHBIX PACTCHHH H
JIOMAIITHUX KUBOTHBIX, yXO/a 32 HUMU;
- 3HaTh U COOTIOIATh MpaBuiia paboThl B KaOWHETe OMOJIOTHH.

00y4YaAKOIIHIiCS MOJYYUT BO3MOKHOCTH HAYUYUTHCS:



- HaxOJUTh WH(POPMAIUIO O PACTEHUSX, KUBOTHBIX IprOax M OaKTEpPHSIX B HAYUHO-TOMYJISIPHOM
JUTepaType, OHMOJIOTMYECKHX CJIOBapsX, CIpPaBOYHUKAX, MHTEpHET pecypce, aHAIW3HPOBATh M
OILICHHUBATH €€, IEPEBOJIUTh U3 OJHON (OPMBI B APYTYIO;

- OCHOBaM HCCJICJIOBATEIbCKON M MPOSKTHOM JIEATSIIBHOCTH 10 M3YYCHHIO OPTaHU3MOB Pa3IHYHBIX
[IaPCTB JKMBOW TPHUPOJIBI, BKIIOYAss yMEHHUS (OPMYyIHMPOBATh 3a/ayd, MPEACTABIATH paboOTy Ha
3aIUTY U 3alIHUIIATh €¢.

— OOBSCHATH CTPOCHHE U JKU3HEACATEIHHOCTh HW3YYCHHBIX TPYNN >XHBOTHBIX (MpOCTeiime,
KHILIIEYHOIIOJIOCTHBIC, TJIOCKHE, KPYIJIbIe W KOJIbYaThle YePBH, MOJUIIOCKH, WICHUCTOHOTHE (B T.d.
pakooOpa3HbIe, HACCKOMBIC, TTAyKH), XOPAOBBIC (B T.4. PHIOBI, 3¢MHOBOJHBIC, MPECMBIKAIOIINECS,
MITHUIBI K MJICKOIIUTAIOIIINE);

— XapaKTepHu30BaTh OCHOBHBIE DKOJOTUYCCKUE TPYIIIBI H3yYSCHHBIX TPYIII )KHUBOTHBIX; — MOHUMATh
CMBICJT OMOJIOTHYECKUX TEPMHUHOB;

— pa3InyaTh BaXKHEUIIIHE OTPS/IbI HACEKOMBIX M MJICKOITUTAIOIIHX ;

— HPOBOAUTH Ha6JHOI[eHI/I$[ 3a XUBHCACATCIBHOCTBIO XHWBOTHBIX, OMOJIOTHYECKHE OIBITHl U
OKCIICPUMCHTBI 1 00BACHATH UX PE3yJIbTaThl.
— UCIIOJIB30BaTh 3HAHUS OHOJIOTUH npu CO6JIIOZI€HI/II/I ImpaBuJI HOBC@I{HCBHOﬁ TUTHCHBI,

— OCYILIECTBJATH JIMUYHYIO TNPOQPIIAKTUKY 3a00JeBaHUil, BBI3bIBAEMBIX MapPa3UTHUYECKUMHU
JKHUBOTHBIMU,
- HCIIOJB30BATh HNPHUEMBI OKa3aHUSA HCpBOfI IIoMOIIM HpHU YKYyCax KHBOTHBIX; Pa3MHOXCHUA U
YXO040M 3a IOMAIIHUMU ) KUBOTHBIMU
- OPUCHTUPOBATHCA B CUCTEMC MOpPAJIbHBIX HOPM H HGHHOCTGI‘/JI 10 OTHOIIEHHUIO K 00OBEKTAM KUBOU
Npupobl (MIPU3HAHUE BBICOKOM IIEHHOCTH >KM3HHM BO BCEX €€ TMPOSBICHUSAX, SKOJOTUYECKOE
CO3HaHHE, YMOIIMOHAIbHO-IIECHHOCTHOE OTHOIIIEHHE K 00BEKTaM KMBOU TIPUPO/IBI);
- OCO3HaHHO MCTOJIh30BaTh 3HAHUSI OCHOBHBIX MPABUJI NOBEJIEHUS B MPUPO/IE; BEIOUPATH IIEJIEBbIE U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JIEMCTBUSAX U MOCTYIIKAX IO OTHOLIECHUIO K )KUBOU IIPUPOJE;
- co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHHS O )KUBOTHBIX HA OCHOBE HECKOIBKHX
HMCTOYHUKOB HMH(OpMAILIMH, COMPOBOKIATh BBICTYIUIEHHE IpE3EHTAIMEN, YYUThIBasi OCOOEHHOCTH
ayqIUTOPUU CBEPCTHUKOB;
- pa6OTaTB B I'pynIne CBCPCTHHUKOB IMPH PCIICHHUU IMMO3HABATCIBHBIX 3a4a4 CBA3AHHBIX C U3YUCHUCM
0oco0eHHOCTEN CTPOCHUA n KHU3HEACATCIIBHOCTHU KHNBOTHBIX, IJIAaHUPOBATH COBMCCTHYIO
JeSTeNbHOCTh, YYUTHIBATh MHEHHE OKPYKAIOIIMX M aJCKBATHO OIICHUBATh COOCTBEHHBIN BKIAJ B
JEATEIbHOCTh TPYIIIIBL.
8-ii ki1acc
Yes10BeK U ero 310p0Bbe

00y4YaKIIMIiCsl HAYYUTCH:
- BBIJICNIATH CYIIECTBEHHbIE MPU3HAKU OMOJOTHMYECKUX OOBEKTOB (KHMBOTHBIX KJIETOK M TKaHEH,
OpPraHOB M CHCTEM OpraHOB 4YeJIOBEKa) M IPOILIECCOB >KU3HEAEATENIbHOCTH, XapaKTEPHBIX IS
OpraHM3Ma 4YeJOBEKa,
- apryMEHTHpPOBaTh, IPUBOAUTH J10KA3aTEIbCTBA B3aMMOCBS3HM UEJIOBEKA U OKPYXKAIOUIEH cpenpl,
POJCTBA YEJIOBEKA C )KUBOTHBIMU;
- apryMEHTHPOBAaTh, IPUBOJUTH JOKA3aTEIbCTBA OTIMYNI YEJI0BEKA OT )KMBOTHBIX;

-XapaKTepHU30BaTh 3JIEMEHTapHbIE CBEJCHHUS 00 SMOPHOHAIBHOM U MOCTIMOPHOHAIBHOM Pa3BUTHU



YeNI0BEKA;

— O0OBSCHATh HEKOTOPBIE HA0JII0JaeMble MTPOLECCHI, TPOXOSAIINE B COOCTBEHHOM OpPraHU3Me;

— O0BSCHATS, ToUeMy GU3NYECKUN TPy U CHOPT GJIArOTBOPHO BIMSAIOT HA OPraHU3M;

- aQpryMEHTHPOBAaTh, IPUBOJIUTH JJOKA3aTEIbCTBA HEOOXOAMMOCTH COOIOACHUS MEp POPHIAKTUKI
3a00JIeBaHN, TpaBMaTHU3Ma, CTPECCOB, BPEIHBIX NMPUBBIUCK, HAPYIICHUS OCAHKH, 3PEHHUS, CIyXa,
MHQPEKIMOHHBIX U IPOCTYIHBIX 3a00JIeBaHUI;

- OOBSCHATH IBOJIONMIO BUJa YeToBEeK pa3syMHBIH HAa MpPUMEpax COMOCTABICHHUS OHOJIOTHYECKHX
00BEKTOB M JPYTruX MaTepUallbHbIX apTe(haKkToB;

- BBIABJIATH INPUMEPbl M IOACHATH IIPOSIBICHUE HACIIEACTBEHHBIX 3a00J€BaHMM Yy YelIOBeKa,
CYLIHOCTb IIPOLIECCOB HACJIEACTBEHHOCTH U M3MEHYMBOCTH, IPUCYILEH YETIOBEKY;

- pa3nuYarh 1O BHEUIHEMY BHIY, CXEMaM M OIHCAHUSAM peaJbHbIE OHOIOTHMYECKHE OOBEKTHI
(KJIETKH, TKaHW OpPTraHbl, CHUCTEMBl OPTaHOB) WM HMX H300PaXCHHS, BBISBISATH OTIMYUTEIHHBIC
MPU3HAKHA OMOJOTMYECKUX O0OBEKTOB;

- CpaBHMBaTh OMOJOrMYECKHE OOBEKTHI (KJIETKH, TKAaHW, OPraHbl, CUCTEMbl OpPIaHOB), IPOLECCHI
KHU3HEeATeNbHOCTH (IUTaHUe, JAbIXaHHue, OOMEH BEIECTB, BbIIEIECHUE U Jp.); AeiaTh BBIBOABI U
YMO3aKJIFOUE€HHUS Ha OCHOBE CPABHEHUS;

- BBIJIEJIATH OCHOBHbIE (DYHKIIMM OpraHu3Ma (IIMTaHUe, JbIXaHWUE, BbIAEICHHUE, TPAHCIOPT BELIECTB,
pa3apakuMoCThb, POCT, pa3BUTHE, PA3MHOXKEHHE) U OOBICHITH UX POJIb B €r0 KU3HEACSITEIbHOCTH;
— XapaKTepH30BaTh OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTU KIETKHU;

— 00BACHATH OMOJIOrMUECKUN CMBICT pa3/IeJIeHHs] OPraHoB U (PYHKLIUA;

— XapaKTepu30BaTh, KaK KPOBEHOCHAas, HEPBHAs M HHJOKPUHHAs CUCTEMBbl OPTraHOB BBIIOJHSIOT
KOOPJIUHUPYIOIIYIO (DYHKIIUIO B OPraHU3ME;

— OOBSCHATh, KakoBa pOJb ONOPHO-ABUraTeIbHOM CHCTEMBl B oOecrieueHMHM (DyHKIHMA
NEePEABIKEHUS U NOIep)KaHUs PYHKIUI IPYTUX CUCTEM OpPIraHOB;

— XapaKkTepHu30BaTh, KaK MMOKPOBBI MOJAEPKUBAIOT MTOCTOSHCTBO BHYTPEHHEN Cpelbl OpraHu3Ma; —
OOBSACHATh, KakoBa pOJIb OCHOBHBIX (YHKIMHI opraHu3Ma (MHUTaHUE, JbIXaHUE, BbIICICHUE) B
o0ecrieueHnr HOpMalbHOM )KU3HEAEATEIbHOCTH;

- YCTaHaBJIMBaTh B3aUMOCBSI3U MEXKIY OCOOCHHOCTSAMHU CTPOEHUS U (QYHKIUSAMHU KIETOK U TKAHEH,
OpPraHoOB U CHCTEM OpPraHOB;

- HCIIOJIb30BaTh METO/Ibl OMOJIOTMYECKON HayKU: HAOMI0AaTh U ONMUCHIBATH OMOIOTUYECKHE OOBEKTHI
Y TIPOLIECCHI; TPOBOAMUTD UCCIIETIOBAHMSI C OPTaHU3MOM YeJIOBEKa U OOBSACHATH UX PE3YJbTAThI;

- HUCIIOJIb30BaTh B OBITY 3JIEMEHTapHbIE 3HAHHUS OCHOB ICHXOJIOTHH, YTOOBI YMETh 3(P(PEKTHBHO
o0marecsi (0 YEIOBEYECKMX TEMIIepaMEeHTaX, HSMOLUAX, HX OHOJIIOTUYECKOM HCTOUYHUKE U
COLIMAJILHOM CMBICIIE).

— OOBSICHSTH, KaK YEJIOBEK y3HAeT O TOM, YTO IMPOUCXOJUT B OKPYXKAIOIIEM MUPE, U KaKyl0 pPOjb B
STOM UTpaeT BhICIIAsl HEPBHAsS JAESTENbHOCTh U OpTaHbl YyBCTB;

- Has3bplBaThb OCHOBHBIE TMpaBuUja 300pOBOro oOpa3a KHU3HHU, (AKTOPbl, COXpAHSIONIME U
paspylIaroIxe 3J0pOBbE;

- 3HAaTh M apTyMEHTHPOBATh OCHOBHbIE MPUHLIMIIBI 37I0POBOT0 00pa3a KU3HHU, pallMOHATILHON
OpraHM3alUM TPyJa U OTAbIXA;

- QHAJIM3UPOBATh U OLIEHUBATh BIMSHUE ()aKTOPOB PUCKA HA 3/10pPOBBE YEIIOBEKA;

- OIMHUCBIBATh U UCII0JIB30BATh IIPUECMbI OKa3aHUS HCpBOfI IIOMOIIU,



- 3HaTh U COOMIOIATh MpaBuiia paboThl B KaOWHETE OHOIOTHH.
00y4aroIUIiCcA MOJYYUT BO3MOKHOCTb HAYUYHTHCS:
- OOBSCHATH HEOOXOAMMOCTh NPUMEHEHHUS TeX WM HWHBIX NPUEMOB TP OKa3aHUH NEPBOii
JI0BpaueOHOM MMOMOIIM TPU OTPABJICHHUAX, OXKOrax, OOMOPOXKEHHUSX, TpaBMax, CIIACCHUU
YTOMAIOIIET0, KPOBOTCUCHUSIX;
— MPUMEHSTH CBOM 3HAHUS JUUIsl COCTABIICHUS PEKUMA JTHS, TPYAA U OTABIXA, IPABUI PAIMOHAIBHOTO
MUTaHUs, TIOBEJCHMUS], TUTUEHBL;
- HaxXOJUTh HMH(OPMALUIO O CTPOCHUU M KUZHEACITEILHOCTH YENOBEKa B HAYYHO-TOMYIISIPHOM
nuTepatype, OMOJIOTHYECKUX CJIOBapsX, CIpaBOYHMKaxX, VHTepHeT-pecypce, aHAIW3UpPOBATh U
OLIEHUBATH €€, IEPEBOAUTH U3 OAHOI (POPMEI B IPyTyI0;
- OPUEHTHUPOBATHCS B CHCTEME MOPAIBHBIX HOPM M LEHHOCTEH IO OTHOUICHHIO K COOCTBEHHOMY
3JI0POBBIO U 3/IOPOBBIO JAPYTHX JIFOJICH;
- HAaXOJUTh B yuyeOHOW, HayyHO-TIOMYJISIpHOU JutepaType, UHTepHeT-pecypcax uHbopmaiuoo o0
OpraHu3Me YesioBeKa, 0pOPMIIIT €€ B BU/IC YCTHBIX COOOILECHHH U JOKIIA 0B,
aHAJIM3UPOBATh M OLIEHUBATH IEJIEBbIC U CMBICIOBBIE YCTAHOBKU B CBOUX JCWUCTBUAX U MOCTYIKaX
[0 OTHOIICHHUIO K 3JI0POBBIO CBOEMY M OKPYXAIOUIMX; MOCIEICTBUS BIUAHUSA (PAKTOPOB pHUCKa Ha
3JI0pOBbE YETIOBEKA.
- co3laBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS 00 OpTraHM3Me YelOBeKa U €ro
KHU3HENEATSIPHOCTH HAa OCHOBE HECKOJNBKHX HCTOYHUKOB HMH(POPMAIIUH, COIPOBOXKIATH
BBICTYIJICHHE TIPE3CHTAINEH, YIUTHIBas 0COOCHHOCTH ayIUTOPUH CBEPCTHUKOB;
- paborate B TpyIIe CBEPCTHUKOB TIPH pEIICHUH IT03HABATEIbHBIX 3a]a4 CBS3aHHBIX C
0COOEHHOCTSIMH CTPOCHUS M JKU3HEICSTEIPHOCTH OpraHi3Ma 4eJIOBeKa, INIAHHPOBATh COBMECTHYIO
NesITeNbHOCTh, YUUTHIBATh MHEHHE OKPYKAIOIIMX U aJIeKBaTHO OLCHMBATh COOCTBEHHBIN BKJIAJ B
JesITebHOCTD TPYTIIBL.
9-i kaace
OO0mme OHoJI0rNYEeCKHEe 3AaKOHOMEPHOCTH

BBIITYCKHUK HAYYUTCH:

- BBIJIETIATH CYILIECTBEHHBIE IPU3HAKU OMOJIOTUYECKUX O0BEKTOB (BUIA, IKOCUCTEMBI, OnOoC(epbl) U
MPOIIECCOB, XapaKTEPHBIX JJIs1 COOOILECTB KUBBIX OPraHU3MOB;

- apryMEHTHPOBAaTh, IPUBOJIUTH JOKA3aTEeIbCTBA HEOOXOAMMOCTH 3aIUTHI OKPY’KaIOLIEH cpebl;

- apryMEHTHpPOBaTh, IPUBOJUTH J0KA3aTEIbCTBA 3aBUCUMOCTH 3/I0pPOBbsl YEJIOBEKA OT COCTOSHUS
OKpY>KaroIlen Cpeibl;

- OCYWIECTBIATh KJIacCU(UKAIUIO OHOIOTMYECKHX OOBEKTOB Ha OCHOBE OINPEAETCHUS HX
MIPUHAIJIEKHOCTH K OIIPEEIIEHHON CUCTEMaTUUECKON TPYTIIIE;

- packpbIBaTh pOJb OMOJIOTMM B MPAKTUYECKON MAEATENbHOCTH JIOAEH; pOJb OMOJOTMYECKHX
00BEKTOB B MMPUPO/IE U KU3HU YEJIOBEKA; 3HAUCHHE OMOJIOrMYeCKOro pa3HOO0pasus sl COXpaHEHHUs
oumocdepsr;

- pa3nuyaTh MO BHEIIHEMY BUIY, CXEMaM U ONUCaHUSM pealibHble OMOJIOrNYecKHe OOBEKThI MIH UX
1300pakeHUsl, BBISBIIAA OTIMYUTENbHBIC IPU3HAKU OMOJIOTHUECKUX 00BEKTOB;

- CPaBHMBATh OMOJIOTHYECKHE OOBEKTHI, MPOLECCHI; AeIaTh BBHIBOJBI U YMO3AKIIOUEHUS Ha OCHOBE
CpaBHEHHS,



- YCTaHABIIMBATh B3aMMOCBS3U MEKY OCOOCHHOCTSAMU CTPOCHUS U (PYHKLIHSIMU OPTaHOB U CUCTEM
OpraHoB;
- HCTI0JIb30BaTh METO/IbI OMOJIOrMYECKOI HayKU: HAOI01aTh U OMUCHIBATH OMOJIOTHYECKHE 0OBEKThHI
Y TIPOLIECCHI; CTAaBUTh OMOJIOTMYECKUE IKCIIEPUMEHTHI U OOBSACHATH UX PE3YJIbTaThl;
- 3HaTh U ApTyMEHTHUPOBATh OCHOBHBIE MPaBUJIa MOBEACHUS B IPUPOJIC; AHATU3UPOBATDH U
OLICHUBATD MOCIIEACTBHS IEATEIHHOCTH Y€JIOBEKa B IPUPOJIE;
- OIMCHIBATh U UCIIOJIB30BATh IPUEMBI BHIPAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUN H
JIOMAaITHUX XUBOTHBIX, yX0J1a 32 HUMU B arpoleHo03ax;
- HaxoIUTh B y4eOHOI, HaydHO-TIONYJISIpHOU uTepaTrype, UHTepHET-pecypcax HHPOPMAITUIO O
XKHUBOU MPUPOE, 0POPMIIATH €€ B BUC MUCHMEHHBIX COOOIIEHUH, TOKIaI0B, pedepaTos;
- 3HaTh U COOMIOAATH MpaBmiia pabOTHl B KaOMHETE OMOJIOTUI
— 00BSACHATH poJIb OMOpPa3HO0Opa3us B MOAepKaHUN OMOCc(HEepHOro KPyroBOpOTa BEUIECTB;
— HaxOOUTh B TMPOSBIICHUSAX >KH3HEACATCIHLHOCTH OPraHU3MOB OOIIME CBOMCTBA J>KHBOTO W
OOBACHATH UX;
— XapaKTepu30BaTh OCHOBHBIC YPOBHH OpTaHU3aI[UH KUBOTO;
— TOJb30BaThCS TOHATHUAMU OO0 OKOJOTMYECKON HHIIEe U >KM3HEHHOH ¢opme, OuoreHose,
IKOCUCTEME, OMOTeOIeHO3e M OMOTCOXMMHYECKOM KPYrOBOPOTE, MPOMYIICHTaX, KOHCYMEHTaX H
peayleHTax, MUIIEeBON MHpaMU/IC, TUIICBBIX METISX;
— XapakTepu3oBarh Onocdepy, e€ OCHOBHbIC (DYHKIIUU U POJIb )KU3HU B UX OCYIIECCTBICHUH;
— KJIacCU(UIUPOBATH JKUBBIE OPTaHU3MEI 10 WX POJISIM B KPYTrOBOPOTE BEIIECTB, BBIACIATH ICIIH
MMUTaHUS B 9KOCUCTEMAX;
- OOBACHATH OOIIHOCTh MPOUCXOXKIEHUS M HBOJIOIMU OPTaHM3MOB HAa OCHOBE COIIOCTaBIICHUS
0COOEHHOCTEHN UX CTPOEHUSI U (PYHKIIMOHUPOBAHMUS;
- OOBSCHATH  MEXaHM3MBl  HACIEACTBEHHOCTH W  HW3MCHUYMBOCTH,  BO3HUKHOBCHUS
MIPUCTIOCOOJIEHHOCTH, MPOIIECC BUA000pa30BaHUS;
— XapaKTepu30BaTh WHIMBUIYAIIbHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3), 00pa30BaHHUE TMOJOBBIX
KJIETOK, OTUTOZIOTBOPEHHE U BaYKHEUIITUE 3TAITbl OHTOTEHE3a MHOTOKJIETOUHBIX;
— IPUBOJUTH MPUMEPHI MPUCTIOCOOIEHUH Y PACTEHUH U )KUBOTHBIX.
— MIePEYHCIISATH OCHOBHBIE MOJIOKEHHSI KIIETOUHOM TeOpHUH;
— XapaKTepu30BaTh OCHOBHBIE CTPYKTYpHBIC DOJIEMEHTHl KIETKH, HUX (YHKIUU U pPOIb B
KU3HEICSITSIIbHOCTH 1I€JIOTO OpraHnu3Ma, OCOOEHHOCTH CTPOCHMSI KIIETOK Pa3HBIX IAPCTB YKUBBIX
OpPTraHHU3MOB;
— XapaKTepU30BaTh 0OMEH BEIIECTB B KJIETKE U €r0 SHEPIeTHIECKOE 00CCTIICUCHHE;
— XapaKTepu30BaTh MaTepPHAIbHBIE OCHOBHI HACIEACTBEHHOCTH M CIIOCOOBI JeNIEHUs KIETOK;
— YMETh MOJb30BaTHCSI MUKPOCKOIIOM, TOTOBUTH M paCCMAaTPUBATh MPOCTEHUIIINE MUKPOIIPEapaThl;
— 0OBSACHATH OMOJIOrMYECKUN CMBICT U OCHOBHBIE (JOPMBI PA3MHOKEHHUS OPTraHU3MOB;

BBINNYCKHHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:
- TOHUMAaTh OKOJIOTMYECKHME TMPOOJIEMbl, BO3HHKAIONIME B YCIOBHSIX HEPAIMOHAIHHOTO
MIPUPOIONIONB30BAHUS, U IIYTH PEIICHUS dTUX MTPOOIIEM;
- QaHAJIM3UPOBATh U OILICHUBATh IEJIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JIEHCTBHUSAX U MOCTYIIKaxX
[0 OTHOIIEHHUIO K 3/I0POBBIO CBOEMY M OKPYXAIOIIMX, MMOCIEICTBUS BIUSHUSA (DAKTOPOB pHCKa HA
3/10pOBbE YeJI0BEeKa;



- HaXOoauTh WH(OOPMAIMIO MO BOIMpOcaM OOIeH OHOJOTHMM B HAYyYHO-TIOMYJISIPHOM JIUTEpaType,
CHEIHATM3UPOBAHHBIX ~ OMOJIOTMYECKMX  CJIOBapsiX, CHpaBouyHMKaX, MHTepHeTr pecypcax,
aHaAJIM3UPOBATh U OIICHUBATH €€, IEPEBOAUTDH U3 OAHOU (POPMBI B IPYTYIO;

- OPUEHTUPOBATHCSA B CHCTEME MOPAJIBbHBIX HOPM M LIEHHOCTEH MO OTHOIICHUIO K 0OBEKTaM KHBOU
IPUPOJIBI, COOCTBEHHOMY 3/I0pPOBBIO M 37J0POBBIO JPYIHX JIIOJEH (MPU3HAHKWE BBHICOKOH LIEHHOCTH
KHU3HH BO BCEX €€ MPOSABICHHSIX, OKOJOTHUYECKOE CO3HAHHE, SMOIMOHAIBHO-IIEHHOCTHOE
OTHOIICHHE K 00BEKTaM KMBOH MPHPOJIBI);

- co3laBaTb COOCTBEHHBbIE MHCbMEHHBIE U YCTHBIE COOOIICHHS O COBPEMEHHBIX MpoljemMax B
oOnacTu OHWOJIOTMM U OXpaHbl OKpYXKAloUlell Ccpeapl Ha OCHOBE HECKOJIBKMX HCTOYHUKOB
nH(pOpMaIIUY, COMPOBOXKAATh BBICTYIJICHUE MpPE3eHTALUEH, YYUThIBash OCOOCHHOCTH ayIUTOPHH
CBEPCTHHUKOB;

- paborare B TpyIlIe CBEPCTHUKOB IPH pEIICHUH IT03HABATEIbHBIX 3a/a4 CBS3aHHBIX C
TEOPETUYECKHUMH U MPAKTUYECKUMHU MpoOIeMaMu B 00J1aCTH MOJIEKYIISIPHOW OMOJIOTHHU, TEHETHKH,
9KOJIOTMH, OMOTEXHOJIOTUH, METUIIUHBI M OXPaHbl OKPY>KAIOIEH Cpefibl, INIAHUPOBATH COBMECTHYIO
JeSITeNIbHOCTh, YYUTHIBATh MHEHHE OKPYKAIOIIUX M aJCKBATHO OLICHUBATh COOCTBEHHBIM BKJIAJI B
JEeSITeNbHOCTD TPYIIIIHL.

- HUCIIOJIb30BATh 3HAHUSA MO HKOJIOTHH JUIS ONTUMAIbHOM OpraHu3aiuu 00pbObl ¢ MHPEKIIMOHHBIMU
3a00JIeBaHUSMH, BPEAUTEISIMU JIOMAIITHETO U MPUYCaaeOHOr0 X03HCTBA;

— TIOJI30BAaThCS 3HAHUSMH TI0 TEHETHKE W CEeJCKIHMH IS COXPAHEHWsS] IMOPOJHOW YHUCTOTHI
JIOMAITHUX KUBOTHBIX (CO0aK, KOIIEK, aKBapUYMHBIX pbIO, Kyp U Jp.);

— co0moaaTh NPOGUIAKTUKY HACIEACTBEHHBIX 00JIe3HEiH;

Conepxanue
yueOHoro
Beenenue B 61010110 npeaMerTa
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Paspnea 1. ’Kusoii opranusm.

MHuoroo6pasue JKHUBBIX OpraHu3MoB. (OCHOBHBIE CBOMCTBA JKHMBBIX OPraHU3MOB: KIIETOUHOE
CTpOCHHE, CXOJHBI XWMHUYECKHH cocTaB, OOMEH BEIIECTB W OHEPrUH, NHTAHUE, IbIXaHHE,
BBIJICJICHHE, POCT U Pa3BUTHE, Pa3IpakMMOCTb, ABUKEHUE, pa3MHOXeHHe. buomoruss — Hayka o
KUBBIX OpraHu3max. Pa3HooOpazue OWONOrMYECKMX HayK. METOasl U3YYEHHUsS MPUPOJIBL:
Ha0II0JIeHNe, SKCIepUMEHT (OmbIT), u3MepeHue. OOopyaoBaHWE [JIi HAYYHBIX HCCIEIOBAHUUN
(;mabopatopHoe  00OpyAOBaHHE, YBEIUYMUTEIbHBIE MTPHUOOPBI, H3MEPUTENbHBIE  MPUOOPHI).
YBenuuuTenpbHbIE MPUOOPHI: pyYHAs JIyna, CBETOBOM MHUKpockomn. KieTrka — simeMeHTapHas
eauHuLa )XUBoro. besbsnepHsie u saepHblie Ki1eTku. CTpoeHue U GyHKIUU SApa, HUTOMIA3MbI U €€
OpraHouIoB. XpOMOCOMBI, UX 3HaUeHUE. Pa3nnuus B CTpPOCHUH PACTUTEIBLHON U )KUBOTHOM KIIETOK.
Conepxkanre XMMUYECKUX AJIEMEHTOB B KieTke. Boja, qpyrue Heopranuyeckue BeecTBa, UX poJib
B JKU3HENIEATEIHHOCTH KIETOK. OpraHnyuecKue BEIIeCTBa: OCNKH, YKHUPHI, YIIIEBOAbI, HYKICHHOBBIC
KHCJIOTBI, HMX pOJIb B KIeTKe. BemiectBa u sBIEHUS B OKpyXkarwlieMm wmupe. Benukue
€CTECTBOUCIIBITATENH.



IIpakT4yeckue padoThI
3HAKOMCTBO c 00opynoBaHuEeM JUIst Hay4HBIX HCCIICIOBAHU.



[TpoBeneHne HAOIIOICHHI, ONTBITOB U U3MEPEHHH C 1ENTbI0 KOHKPETU3AINKA 3HAHUH 0 METOIaX
W3y4YEHUs MPUPOJIBIL.
VY eTpoiCTBO pydHOH JIYITBI, CBETOBOTO MI/IKpOCKOHa*.

JlaGopaTopHbie padoThI
CtpoeHue KIeTOK KUBbIX OPraHW3MOB (Ha TOTOBBIX MUKpOIpenaparax).
CTpOCHHE KIETOK KOKHUIIBI YEIIYH JTyKa .
OrmpeseneHre cocTaBa CEMSIH IMILIEHULIBI.
Omnpenenenne GU3NIECKUX CBOHCTB OEIKOB, JKUPOB, YTICBOJIOB.

Pa3nes 2. MHoroo6pa3ue »KuBbIX OPraHU3MOB.
Pa3BuTHe xu3Hu Ha 3emiie: xu3Hb B [[peBHEM okeaHe; jeca KaMEHHOYTOJIbHOTO TIEPHUO0/Ia; PACLBET
JIPEeBHUX MPECMBIKAIOIIUXCS; NTHIBI W 3Bepu Mpouuioro. PazHooOpasue >KHUBBIX OPraHHU3MOB.
Knaccudukanms opranmsmoB. Bua. IlapcrBa sxuBoit mpupoxasl: bakrepuun, I'puObi, Pactenus,
Kupotnsie. CyllleCTBEHHbIE MPU3HAKU TPEICTABUTENICH OCHOBHBIX IIAPCTB, MX XapaKTEPHCTHKA,
CTPOCHHE, OCOOCHHOCTH J>KU3HEICATCIBHOCTH, MECTa OOWTaHWs, WX pPOJIb B TPHPOJE U IKU3HU
yenoBeka. OxpaHa )KUBOU NPUPOIBL.

Pa3nesn 3. Cpena oOutanus ;KUBbIX OPraHU3MOB
HazemMHO-BO3/MyIIIHAs, BOJIHAS W TOYBEHHAs CPEAbl OOMTAHUS OPraHW3MOB. [IpHCrocoOIeHHOCTH
OpraHu3MOB K cpefe oOuTaHus. PacTeHHS U >KMBOTHBIE pa3HBIX MAaTEPUKOB (3HAKOMCTBO C
OTJICNbHBIMU MPEACTABUTENSIMU KUBOW MPUPOJIBI KXKAOro MaTepuka). [lpupoanbie 30HbI 3eMin:
TyHJIpa, Taiira, cMelIaHHble M MIMPOKOJIMCTBEHHBIC Jieca, TPABSHUCTbIE PAaBHUHBI — CTEMH U
CaBaHHBI, MYCTHIHH, BIAXHBIE Tpomuueckue eca. Ku3Hb B Mopsx H okeaHax. CooOmiecTBa
MOBEPXHOCTHU W TOJIIM BOJBI, JIOHHOE COOOIECTBO, COOOIIECTBO KOpauioBoro puda,
IyOOKOBOJIHOE COOOIIECTBO.

IIpakTuyeckue padoTsl
Ompenenenue (y3HaBaHuE) HamOoJiee PacHpOCTPAaHEHHBIX PpPACTEHUH U JKHUBOTHBIX  C
WCIOJIb30BaHUEM DPA3NIUYHBIX HCTOYHMKOB HMH(popmanuu (doTorpaduii, atnacoB-onpeneauTeneH,
qyye, repoapues U ap.).

JlabopaTopHbie padoThl
HccnenoBanme ocoOeHHOCTEN CTPOSHUS PACTECHHUM U KUBOTHBIX, CBS3aHHBIX CO CPEION OOUTAHMSL.
3HAKOMCTBO C KOJIOTHYECKUMHU MPOOIEMaMU MECTHOCTH U TOCTYITHBIMH ITYTSIMH UX PEIICHHS.

Pa3pnen 4. Yennosek Ha 3emuie
Hayunsie npescraBieHust 0 MPOUCXOXKACHUHU YeloBeKa. /[peBHUE MpeIKN YeIoBeKa: JPUOMUTEKU U
aBcTpanonuTeku. YenoBek ymensiid. UenoBek mpsamoxoasaimii. YenoBek pa3yMHBIN (HeaHaepTamell,
KpPOMaHbOHEI, COBPEMEHHBIA 4YeNoBeK). V3MeHeHHs B NpUPOJE, BBI3BAaHHBIE AESITEILHOCTHIO
yenoBeka. KucloTHbIE M0XIW, 030HOBAs bIpa, MApHUKOBBIA IPQEKT, pajHOaKTHBHBIE OTXOIBI.
buonoruueckoe pasHooOpaszue, ero oOeAHEHHE U MYyTH coxpaHeHus. OIyCTbIHUBaHUE U €ro
NpUYUHBI, OOph0a C OMyCTHIHUBaHWEM. BaKHEHITHE 5KOJIOTHYECKHE MPOOJIEMBI: COXpaHEHHE
OMOJIOTMYECKOT0 pa3HooOpasus, 0opb0a C YHHYTOKEHHEM JIECOB W OITYCTHIHMBAHUEM, 3allATa
IJTAHETHI OT BCEX BUIOB 3arps3HEHH. 37J0pOBbE UeIoBeKa W 0€30MacHOCTh KU3HHU. B3anMocBs3b
3I0pOBbsl U 00pa3a *u3HU. BpenHbsie mpuBbIUKK U UX npodmiaktuka. Cpega oOuTaHus YenoBeKa.
[IpaBuna moBefeHUsI YEIOBEKA B OMACHBIX CUTYallUsX MPUPOAHOrO MpoucxoxaeHus. [Ipocreiimme
CIOCOOBI OKa3aHHs NepBOii MIOMOIILIH.



JleMoHcTpanus
SAnoBUTHIE paCTEHUS U OMACHBIEC KUBOTHBIE CBOEH MECTHOCTH.
IpakTnyeckune padoThl
N3mepenune cBoero pocra u Macchl Teja.

JlabopaTopHbie paGoThI
OBnaneHne NpoCTeUIIMMU ClIOCO0aMU OKa3aHUs IEPBOM JOBpa4eOHOM MTOMOIITH.

6 kaacc

7KuBoii opranusm.
Pa3nea 1. CtpoeHue u CBONCTBA KUBBIX OPraHU3MOB
Tema 1.1. OcHOBHBIE CBOMCTBA )KMBBIX OPraHU3MOB
MHuoroo6pasue KHUBBIX OpraHu3mMoB. (OCHOBHbIE CBOMCTBA J>KMBBIX OPraHU3MOB: KIIETOUHOE
CTPOCHHME, CXOJHBbIM XUMHUYECKHIl cocTaB, OOMEH BELIECTB U HHEPrUM, NHUTAHUE, bIXaHUE,
BBIJIEJICHUE, POCT U Pa3BUTHE, PA3APAKUMOCTh, IBUKEHUE, PA3MHOXKEHUE.
Tema 1.2. Xumuueckuii coctaB KJIETOK
CopepxaHve XUMUYECKUX 3JIEMEHTOB B KJeTKe. Bosia, npyrue HeopraHudeckue BEIIeCTBa, UX POJb
B JKU3HENIEATEIbHOCTH KJIeTOK. OpraHruecKkue BelIeCTBa: OCNKH, KHUPBI, YIIIEBOAbI, HYKICHUHOBBIC
KHUCJIOTBI, UX POJIb B KIIETKE.

JlaGopaTopHble padoThI
Ormpezenienrue cocTaBa CEMsIH IMIIIEHUIIBI.
Tema 1.3. CTpoeHue pacTUTENBHON U KUBOTHOH KieTOK. KieTka — jkuBast cucrema
Knerka — »nemeHTapHas eAMHMIIA KUBOTO. be3bpsnepHble M saepHble kieTku. CTpoeHue u
GyHKIUH s171pa, IUTOIUIa3Mbl U €€ OPraHOMI0B. XpOMOCOMBI, X 3HaueHHe. Paznuuus B cTpoeHUn
PacTUTENBHOM U KUBOTHOW KJIETOK.
IIpakTyeckue padoTnl
CrtpoeHue KIETOK KUBBIX OPraHW3MOB (Ha TOTOBBIX MUKpOIpenaparax).
Tema 1.4. Jlenenne KIeTKH
Jlenenne — BaKHEHIIEe CBOMCTBO KIETOK. 3HA4YeHHWE JEJNEHUs M pocTa U Pa3BUTHS
MHOTOKJIETOYHOI'O Oopranusma. J[Ba tuna aenenus. /lenenne — ocHOBa pa3MHOKEHUSI OPTaHU3MOB.
OcCHOBHBIE THUIIBI JeNeHHUS KJIETOK. Muto3. OcHOBHBIE 3Tambl MuTo3a. CyIIHOCTH MeW03a U €ro
OMOJI0rMYecKOe 3HaYCHHE.

JleMoHcTpanus
Muxkponpenapat «MuTo3».
MuxkponpenapaTsl XpOMOCOMHOTO HabOpa 4eI0BeKa, )KUBOTHBIX U PACTEHUH.
Tema 1.5. Tkanu pacTeHMI U KUBOTHBIX
[TonsiTne «TkaHpy». KineTo4HbIe 2JIEMEHTHI U MEXKJIETOYHOE BEIIECTBO. THIBI TKAHEW PACTEHHM, UX
MHOrooOpasue, 3Hau€Hue, OCOOEHHOCTHU CTpoeHHs. TuIbl TKaHEeW KUBOTHBIX OPraHHU3MOB, HUX
CTpoeHHE U QYHKIUH.
IIpakTyeckune padoThl
TKaHU )KUBBIX OPraHU3MOB.
Tema 1.6. Oprasbl ¥ cUCTEMbI OPTraHOB
[Tonstue «opran». Oprasl IIBETKOBOIO pacTeHMs. BHelIHee cTpoeHne U 3HaUEHNUE KOPHSI.
KopueBbie cuctembl. Bupomsmenenuss kopHeil. CrpoeHue u 3HaueHue mnobera. [louka —



3adaTto4HbIi moder. Ctebenp kKak oceBoil opran modera. [lepeasmxenune BemecTs 1o ctedito. JIncr.
Crpoenune u ¢yukuuu. IIpocteie u crnoxHble nHUCThA. L[BeTOk, ero 3HaueHHWEe U CTpPOEHUE
(OKOJIOLBETHUK, THIYMHKH, TiecTUkH). CorBetus. [1nonel, nux 3HaueHue u paznoodpasue. CtpoeHue
CEMSIH OAHOJIOJIBHOIO M JIBYJOJIBHOrO pacTteHuid. Cuctembl opranoB. OCHOBHBIE CUCTEMBI OPI'aHOB
KMBOTHOT'O OpraHu3Ma: IMIIEBAPUTENIbHASA, OIOPHO-IBUraTelIbHAsA, HEpPBHAs, SHIOKPUHHAf,
Pa3MHOXKEHHS.
IIpakTuyeckune padoTsl
PacniozHaBanue opraHoB pacTeHUI U )KUBOTHBIX.
Tema 1.7. PacTeHus u )KMBOTHBIE KaK 1I€JIOCTHbIE OpraHu3Mbl (B3auMocBs3b KIIETOK, TKaHEW 1
OpraHoB B opranusmax. JKuBble OpraHu3Mbl U OKpYKaroIlas cpena).
Paznen 2. 7KusHenesiTeJIbHOCTh OPraHM3MOB
Tema 2.1. [lutanue u nuiieBapeHue
CymHocTh moHATHS «TiUTaHuey». OCOOCHHOCTH MUTAHMS PACTUTENBHOro opraHusMa. [louBenHoe
nutanue. Bo3nymHoe mutanue (dpotocuHTe3). OCOOCHHOCTH MHUTAHUS KUBOTHBIX. TpaBOsIHBIC
KUBOTHBIC, XWIHHUKH, TPYMOEAbl; CHUMOHMOHTHI, Mapa3utThl. llumeBapeHre W €ro 3HaYeHUE.
OCOOEHHOCTH CTPOCHHS THILEBAPUTEILHBIX CUCTEM JKUBOTHBIX. [IuimeBapuTenbHbie GepMEeHTH U
UX 3Ha4YEHUE.

JleMoHCcTpan U
JleiicTBHE XKENyAOYHOTO COKa Ha OEIIOK.
JelicTBue CIrOHBI HA KpaxMall.
OnbIThI, JOKa3bIBaIOIINE 00pa30BaHNE KpaxMaja Ha CBETY, MOTJIOUIEHUE YTITIEKUCIIOTo rasa
JIUCTHSMH, POJIb CBETA U BOJIbI B )KMU3HU PACTEHUII.
Tema 2.2. [Ipixanue
3HaueHue npixaHud. Ponb kuciaopojla B TMpolecce paclleIUIeHHs OpraHMYecKHX BEIIECTB U
ocBoOOXKAeHUs dHepruid. Jlpixanue pacteHuil. Ponb ycThUIl W 4YeueBUYEK B JBIXaHWU PACTCHUHU.
Jlpixanue »KUBOTHBIX. OpraHbl JbIXaHUS )KUBOTHBIX OPTaHU3MOB.

JleMoHCcTpaL U
OnbIThI, HJUTIOCTPUPYIOLINE JbIXaHUE MPOPACTAIOIINX CEMSIH; IbIXaHUE KOpHEN; OOHapyXeHHe
YIJIEKUCIIOTO T'a3a B BBIBIXaEMOM BO3YyXE.
Tema 2.3. [lepenBrukeHne BEIECTB B OPraHU3ME

[Tepenoc BemiecTB B opraHu3Me, ero 3HaueHue. [lepeaprkenne BemecTB B pacTeHur. OCOOCHHOCTH
CTpPOCHHSI OpPTaHOB pAacTeHUMU, oOecmeuMBarOIUX Tpolecc mepeHoca BemiecTB. OCOOEHHOCTH
MepeHoca BEIIeCTB B OpraHM3Max >KMBOTHBIX. KpoBeHOCHas cuctema, e€ cTpoeHue W (DyHKIUU.
I'emonumda. KpoBs u e€ coctaBHbIe YacTH (T1a3Ma, KJIETKH KPOBH).
JeMoHcTpanus
OnpIT, WITIOCTPUPYIOMIUN TyTH NEPEIBUKEHHUS OPraHUYECKUX BELIECTB M0 CTEOII0 pacTEeHUS.
Muxkpornpenapatsl «CTpOCHHE KIETOK KPOBH JATYIKN» U «CTPOCHHE KIETOK KPOBU YEIIOBEKAY.
JlabopaTopHbie paboThl
[TepeasmxeHnne BOAbI 1 MUHEPATBHBIX BEIIECTB MO CTEOITIO.
Tema 2.4. Beinenenue. OOMeH BEIIECTB U YHEPTUH



Ponb BbIeneHus B mpoliecce KU3HeAeATeIbHOCTH OpraHu3MoB. [IpoIyKThl BbIZIENIEHUsI Y paCTeHHM
U JKUBOTHBIX. Bblenenue y pactenuil. Bpimenenue y XKuBOTHBIX. OCHOBHBIE BbIIETUTENbHBIC
CUCTEMBI y ’KUBOTHBIX. OOMEH BELIECTB U SHEPTUU.
Tema 2.5.0n10pHBII CUCTEMBI
3HaueHUE ONOPHBIX CHUCTEM B KHU3HU OpraHu3MoB. OnopHble cucrteMbl pacteHuil. OnopHsble
CUCTEMBI )KUBOTHBIX.
JdemoHcTpauus
Ckenetsl MiekonuTamux. Pacnuisl kocteil. PakoBunbl MosttockoB. Komeknyu HaceKOMBbIX.
JlabopaTopHbie paGoThl
PazHooOpasue onmopHBIX CUCTEM )KUBOTHBIX.
Tema 2.6. /[BioxeHue
JIBu>KeHHE KaK BakKHEWIIasi 0COOEHHOCTb KUBOTHBIX OPraHU3MOB. 3HAaUEHHE JBUTATEIbHON
aKTUBHOCTH. MeXaHN3Mbl, 00ECIIEUNBAIOIIUE IBUKEHUE )KUBBIX OPraHU3MOB.
JlabopaTopHbie padoThI
JIBmxenne nHpy3opuu Ty eabKu.
[lepemerieHue 105/1€BOTO YEPBS.
Tema 2.7. Perymnsiius mpoieccoB KU3HEACATEIHHOCTH

KuznenesTenbHOCTh OpraHu3Ma U €€ CBsI3b C OKpyKaromled cpenoil. Perymsuus mporeccos
JKU3HEICITCIIbBHOCTH OpPraHu3MoB. Pasnmpaxkumoctb. HepBHas cuctema, 0COOCHHOCTH CTpPOCHHUSI.
Pedrnexc, MHCTHHKT.

Tema 2.8. PasmHoxeHne

buonoruueckoe 3HaueHNe pa3smMHOKEHUS. Buael pazMHOKEeHHs. becrnonoe pa3MHOKEHNE JKUBOTHBIX
(enenue mpocTedMX, MOYKoBaHME TuAphl). becnonoe pasmHoxkeHue pactenuil. [lomoBoe
pa3MHOXXeHHE opraHu3MoB. (OCOOEHHOCTHM TIOJIOBOIO Pa3MHOXKEHHS JKUBOTHBIX. Oprassl
pazMHoxxeHusd. [lonosbie kineTku. Omnogorsopenue. [lonoBoe pasmHokeHue pacteHuid. OnbuieHue.
JIBoitHOoe ormonoTBopeHue. OOpa3oBaHHe IIIOAOB U CEMSIH.

JeMoHcTpanus
CrniocoObl pa3MHOXKeHHUs pacTeHUl. PasHooOpasue u cTpoeHue ColBETHil.

IIpakTuyeckue padoTnl
BereratnBHO€ pa3MHOKE€HHE KOMHATHBIX PACTEHHM.
Tema 2.9. Poct u pazButue
Pocr u pasButne pactenuii. UnauBnayansHoe pazsutue. Pacpoctpanenue miogaoB U CEMsIH.
CocrosiHue OKOS, €r0 3HaYEHUE B KU3HU PACTEHUN. Y CJI0BUS IpopacTaHus ceMsH. [lntanue n poct
popocTKOB. OCOOEHHOCTH pa3BUTHUS )KMBOTHBIX OpraHU3MOB. Pa3Butue 3apopliia (Ha npumepe
naHieTHuka). [ToctamOproHanbHOe pa3BUTHE KUBOTHBIX. [IpsiMoe u HenpsiMoe pa3BUTHE.
JdemoncTpauus
CriocoObI pacripocTpaHeHHs II0A0B U ceMsH. [IpopacTanue ceMsH.

IIpakT4yeckue padoThI
[Ipsimoe u HenpsAMOeE pa3BUTHE HACEKOMBIX (HAa KOJUIEKIIMOHHOM MaTepHalle).
Tema 2.10. Opranusm Kak €IMHOE LIETI0€



B3anMoCBs3b KIIETOK, TKAHEH M OpraHoB B opraHuszMme. PerynsitopHas AesSTEIbHOCTh HEPBHOW M
rymopasnbHoii cucteM. Opranu3m GyHKIIMOHUPYET Kak eauHoe neioe. OpraHu3zM — Ouosioruyeckas
cUCTeMa.

Pazgea 3. Opranusm u cpena
Tema 3.1. Cpena oourtanus. @akTopsl Cpeabl
Bnusinue ¢akTopoB HEXXHUBOW NPUPOJIBI (TEMIEpaTyphl, BIAKHOCTH, CBETA) HA KUBbIE OPTaHU3MBI.
B3aumocBsi3u )KUBBIX OPraHU3MOB.

JleMoHcTpanus
Komnekuyu, nimocTpupyoImye 3K0JI0THYECKUE B3aUMOCBSA3H KUBBIX OPraHU3MOB.
Tema 3.2. [Ipupoansie cooOmiecTBa
[Tpupomnoe coodmiecTBo. DkocucTemMa. CTPYKTypa ¥ CBsI3U B IPUPOIHOE coodriecTBe. Llenun
MTATAHUS.

JdeMoHCcTpanus
Mogienu 3KOJI0rH4eCKUX CUCTEM, KOJUIEKLIUU, WITIOCTPUPYIOLIUE MHUILEBIE LIETIH U CETH.

7 kaacc

MHoroo06pa3ue ;KUBbIX OPraHU3MOB.
Beenenue.
Mup XUBBIX OPraHU3MOB. YPOBHU OpPraHU3AlMM U CBOMCTBA >KMBOr0. DKocucTembl. buocdepa —
rmo0anbHasi OKOJIOTHYECKas CHUCTeMa; TpaHWIbl H KOMIIOHEHTHI Oumocdepsl. IlpuumHbl
MHOT000pa3us )KMBBIX OPTaHW3MOB. DBOJIOIMOHHAsA Teopus Y. JlapBUHA O HMPUCIIOCOOIEHHOCTH K
pa3HOOOpa3HBIM YCIOBMSIM cpelabl oOuTaHus. EcTecTBeHHas cucreMa KilacCU(PHUKAUMU Kak
OTpa)keHHE MpOoLecca SBOITIOIUN OPTaHU3MOB.

Pa3nea 1. lapcTBo Ilpokapuorsl
Tema 1.1. Muoroo6pa3ue, OCOOEHHOCTH CTPOECHHUS U MPOUCXOXKICHUE MPOKAPUOTUYECKUX
OpPraHHU3MOB
[Mpoucxoxaenue u sBomtorust Oaxtepuii. OOmME CBOWCTBA MPOKAPHOTHUECKUX OPTaHU3MOB.
MHuoroo6pasue ¢hopm OakTepuii. OCOOEHHOCTH CTPOCHUS OaKTepUaTbHOU KiIeTKH. [loHsTHE O THTIAX
oOMmena y mnpokapuoT. OCOOCHHOCTM OpraHU3allMid M KU3HENEATEIbHOCTH IPOKAPHOT;
pacnpocTpaHEHHOCTh M POJib B OMOIEHO3aX. DKOJIOTUYECKask poJib U MEIUIIMHCKOE 3HAaYeHHE (Ha
npuMepe npezcraBuTeneit noauapcrsa Hacrosimue Oakrepun).

JeMoHcTpanus
CtpoeHue KIETOK pa3INyHbIX TPOKAPHUOT.

IIpakT4eckune padoThl
3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTUYECKOM KIIETKH.

Pa3nea 2. lapcTo I'pudsl
Tema 2.1. OOmias xapakTepucTuka rpudboB
[Ipoucxoxaenue u 3BomoNHs TpUOOB. OCOOEHHOCTH CTPOEHUS KIETOK TpruOoB. OCHOBHbBIE YEPTHI
OpraHu3alli MHOTOKJIETOYHBIX TpuOoB. OTnensl: XUTPUAMOMHUKOTA, 3UTOMHKOTA, ACKOMHUKOTA,
basunnomukora, Omukora; rpynna HecoBepuieHusie rpu6bl. OcOOEHHOCTH JKU3HEACATEIBHOCTU U
pacripoctpanenue. Poib rpu6oB B 6MOIIeHO03aX U X035 CTBEHHON JAEATEIbHOCTH YeI0BEKa.

JleMoHcTpanus



CxeMbl CTpOeHUS MPEJCTaBUTENEH Pa3TUYHbIX CUCTEMATHUECKUX TPYII I'PUOOB, pa3iMyHbIe
npencraBuTenu napera ['pubbl, cTpoeHHe TI0I0BOTO Tella MUIAIIOYHOTo Ipuda.

JlaGopaTopHbie padoThI
CtpoeHue 1miecHeBoro rpuda MyKopa*.
Pacro3HaBaHme CheI0OHBIX 1 SIOBUTHIX IPUOOB .
Tema 2.2. JlumaiiHUKu
[TonsTre o cumbuo3ze. OOmIas XapaKTepUCTUKA JTUIARHUKOB. THITBI CTTIOCBHII JTUIIAHHUKOB;
0COOEHHOCTH KU3HEICATEILHOCTH, PACTIPOCTPAHEHHOCTD U KOJIOTHYECKas POJIb JTUIIAHHUKOB.

JleMoHcTpanus
CxeMbl CTpOeHUs TUIIATHUKOB, Pa3Iu4HbIC IPEACTABUTENN JTUIIAHUKOB.

Pasznea 3. lapcTBo PacTenus
Tema 3.1. OOmias xapakTepucTUKa pacTeHUN
PactuTenbHblil opraHu3Mm Kak LenoctHas cuctema. Kierku, TkaHW, opraHbl U CHUCTEMBbl OpraHOB
pacreHuil.  Perynsuust  KU3HEAESITENBHOCTH  pacTeHUil;  QUTOropmMoHbl.  OcCOOEHHOCTH
KU3HeAeITeNbHOCTH pacTteHuil. DortocuuTe3. Ilurmentsl. CucremMaruka pacTEHUN; HUBIIAE U
BBICILINE PACTEHUS.

JdeMoHCcTpanus
Pucynku yueOHUKA, MOKa3bIBAIOIIME OCOOEHHOCTH CTPOEHMS U KU3HEIEATENbHOCTH Pa3IMYHBIX
npejacTaBuTeNed napcrBa pacteHud. Cxembl, OTpakalolllie OCHOBHBIE HANpaBJIEHHUS HBOJIIOLUN
PaCTUTEIBHBIX OPraHU3MOB.
Tema 3.2. Husmue pactenus
Bogopocnn kak gpeBHedmias rpynma  pacteHuid. OOmias  XapaKTepUCTHKAa BOJOPOCIEH.
Ocobennoctu ctpoeHust Tena. OAHOKIETOYHBIE M MHOTIOKIJIETOYHBbIE BOAopociau. MHoroobpasue
BOJIOpOCIHIEH: oOThensl 3enéHble  BOIOpOCiH, bypele Bomopocnu u  KpacHeie Bomopociu.
PacnipocTpaHeHue B BOJHBIX M Ha3eMHBIX OMOIIEHO3aX, O3KOJOrMYecKas pOJlb BOJOPOCIEH.
[IpakTnueckoe 3HaYEHHE.

JeMoHcTpanus
CxeMbl CTpOEHHUS BOJIOPOCIICH pa3IMuHbIX OTACIIOB.

IIpakTuyeckue padoTnl
W3y4yeHne BHEITHETO CTPOCHHUS Bonopocneﬁ*.
Tema 3.3. Briciiue cnopoBbl€ pacTeHUS
[Tpoucxoxaenne u oOmias XapaKTepUCTUKa BBICIIUX pacTeHud. OCOOEHHOCTH OpTaHM3allud H
WHIUBUAYAILHOTO Pa3BUTHs BHICIIMX pacTeHuid. CropoBble pacTeHus. OOmias XapakTepUCTHKA,
npoucxoxzaeHue. Otnen MoXoOBHIHBIE; OCOOCHHOCTHM OpPraHM3ALUM, JKU3HEHHOTO IHUKJIA.
Pacnpoctpanenue u ponb B Ouonenozax. Oraen IlnayHoBuaHbIe; 0COOEHHOCTH OpraHU3aIUH,
KHU3HEHHOTO 1MKIiIa. PactipocTpanenue u poib B 6uoneHo3ax. Otnen XBoIIeBUIHbIE; 0COOCHHOCTH
OpraHu3aluM, >KU3HEHHOro IWKia. Pacmpoctpanenne u ponb B OworeHo3ax. Otaen
[TamopotHukoBuaHBIE. [IponcxoxaeHrne 1 0COOCHHOCTH OPTaHU3AIMU MANOPOTHUKOB. JKH3HEHHBII
LMKJI TallOPOTHUKOB. PacnpocTpaneHue u poiib B OMOIEHO3aX.

JdemoHcTpauus



CxeMbl CTPOEHHS M JKU3HEHHBIX LMKJIOB MXOB, XBOIIEH U IUIAyHOB, Pa3IMYHbIC MPEACTABUTEIH
MXOB, IUIAyHOB M XBOLIEH, CXEMbl CTPOEHMsI MANOPOTHUKA; JIPEBHUE NANlOPOTHUKOBUIHBIE, CXEMa
LIUKJIa Pa3BUTHS NAOPOTHUKA, PA3JIMUHbIE IPEACTAaBUTENN AIOPOTHUKOBUIHBIX.

IIpakTnyeckune padoThl
VI3ydeHue BHEIIHEro CTPOCHHS MXa .
V3yueHne BHEIIHEro CTPOCHHS ATOPOTHHKA .
Tema 3.4. Briciiue cemennblie pactenust. Otaen ['onocemeHHble pacTeHus

[Ipoucxoxxaenne u OCOOCHHOCTH OpraHU3allMd TOJIOCEMEHHBIX PACTeHUH; CTpPOCHHE Tedna,
KHU3HEHHBIE (HOPMBI TOJIOCEMEHHBIX. MHOT000pa3ue, pacpocTpaHEHHOCTh TOJIOCEMEHHBIX, HX POJIb
B OMOIICHO3aX U MPAKTUYECKOE 3HAYCHHUE.

JleMoHcTpan U
CxeMbl CTPOCHHUSA TOJOCEMEHHBIX, IIMKJI Pa3BUTUS COCHBI, pa3jM4YHble MpPEICTaBUTENN
rOJI0CEMEHHBIX.

IpakTnyeckne padoThl
V3ydeHne CTPOSHHS 1 MHOT00OPa3Us TOTOCEMEHHBIX PACTCHHI .
Tema 3.5. Briciine cemennsie pactenusi. Otaen [lokpeitocemennsie (L[BeTkoBbI€) pacTeHUs
[IpoucxoxaeHre 1 0COOEHHOCTH OPraHU3alUK NOKPHITOCEMEHHBIX PaCTEHUI; CTPOCHUE Tena,
KHU3HEHHbIE (hOpMBI OKpEITOceMeHHBIX. Kiaccer OnHononbablie u J{BynonsHbIe. OCHOBHBIE
ceMeicTBa MOKPHITOCEMEHHBIX pacTeHui (2 cemeiicTBa OAHOJOMBHBIX U 3 CeMeCTBa ABYI0JIbHBIX
pactenuii). MHOroo6pasue, pacrpocTpaHEHHOCTb LIBETKOBBIX, X POJIb B OMOIIEHO3aX, B )KU3HU
YeJIOBEKA U €T0 X031HCTBEHHOU EATEIBHOCTH.

JeMoHcTpanus
Cxema cTpoeHHUs IBETKOBOT'O PaCTEHUS; CTPOSHHMS LIBETKA, IUKJI Pa3BUTHSI LIBETKOBBIX PACTEHHN
(I1BOIMHOE OILIOAOTBOPEHUE), TPEICTABUTENN PA3IHUUHBIX CEMEICTB MOKPBITOCEMEHHBIX PACTEHHM.

JlabopaTopHbie padoThl
VI3ydeHue CTPOCHHS MOKPHITOCEMEHHBIX PACTCHHI .

IIpakTyeckue padorTnl
Pacrnio3HaBanue Hanbosee pacpoCTpaHEHHBIX paCTEHUI CBOEH MECTHOCTH, OIpeesieHHe UX
CHCTEMAaTHYECKOTO MOMOKEHHS -

Paspnen 4. HapcrBo 7KuBoTHBIC
Tema 4.1. OOmias XxapakTepUCTUKA KUBOTHBIX
JKuBOTHBII OpraHu3M Kak IleJlocTHas cucrema. KIeTku, TKaHW, OpraHbl U CHUCTEMbl OpPraHOB
KUBOTHBIX. Perymsmusi >KM3HEIESTeIbHOCTH XMBOTHBIX, HEPBHAS W JHIOKPUHHAS PETYJISIHH.
Oco0eHHOCTH KU3HEACSITETbHOCTH KUBOTHBIX, OTIMYAIOLIUE X OT MPEICTaBUTENEH IPYruX HapCTB
KHUBOM mpupoabl. CucreMaTHKa >KMBOTHBIX; TAaKCOHOMHYECKHE KAaTETOPHM; OIHOKJIETOYHBIE
MMHOT'OKJIETOUHbIE (OE€CIO3BOHOUHBIE U XOPJOBbIE) KUBOTHBIC. B3aMMOOTHOIIIEHUS JKUBOTHBIX B
OuoIIeH03aX; TPOPUUECKUE YPOBHH U IIETIH TUTAHUS.

JleMoHCcTpan s
Pacnipenenenue ;KMBOTHBIX M PaCTEHUI IO TUTaHETE: Ouoreorpadudeckrue 00JIacTy.

IIpakTnyeckune padoThl
AHanu3 CTPYKTYpPBI pa3IMyHbIX OMOMOB CYIIIM U MUPOBOTO OKEaHa Ha CXeMaxX U WILTIOCTPAIHX.
Tema 4.2. [ToguapctBo OIHOKIETOYHBIE



OO6mrast xapakTepucTuka mpocTermmx. KieTka OJHOKJIETOYHBIX >KMBOTHBIX KaK IICJIOCTHBIN
OpraHus3M; OCOOEHHOCTM OpraHU3alldyd KJIETOK MPOCTEUIINX, CIelUUalbHble OpPTraHOU[BI.
Pa3nooOpasue mpocTteiiux W UX pojib B OMOLEHO3aX, KM3HM YEJIOBEKa U €ro XO03sSHCTBEHHOU
nesitenbHOCTH. Tun CapKOKTYTHKOHOCIIBI; MHOT00Opaszue (hopM CapKOIOBBIX U JKTYTUKOBBIX. THI
CropoBHKH; CIIOPOBHUKM — TMApa3uThl YEJIOBEKa M JKUBOTHBIX. (OCOOCHHOCTH OpraHU3aluu
npencrasuteneid. Tun Mady3zopun. MHOr0o0Opaszue nHdy30puii U UX PoOJIb B OMOIICHO3AX.

JleMoHcTpanus
Cxembl cTpoeHus: aMmeObl, IBIUICHBI 3€JIEHO0M U HHDY30pun Ty(heabKu, TPEeICTaBUTENN PA3ITUYHBIX
IPYIIT OHOKJIETOYHBIX.

JlaGopaTopHblie padoThI
Ctpoenue amEOBbI, 3BIIICHBI 3eNEHON 1 HHDY30pUn Ty(henbKu.
Tema 4.3. IloguapcTBO MHOTOKIETOUHBIE
OO6mrast xapakTEepUCTHUKAa MHOTOKJETOUHBIX JKUBOTHBIX; THUMBI cuMMeTpun. Kietku u TkaHu
KUBOTHBIX. [IpocTreiilliue MHOTOKJIETOYHBbIE — TyOKH; UX pPACIpPOCTPAaHEHHE M SKOJIOIHMYECKOe
3HauYEHHUE.

JdeMoHCcTpanus
Tunel cMMMETpUH Y MHOTOKJIETOYHBIX )KMBOTHBIX, MHOTOOOpa3ue ry0oox.
Tema 4.4. Tun KumeunomnonoctHeie
OcoOeHHOCTH ~ OpraHW3alMyd  KUIICYHONOJOCTHBIX. becrmonoe W  TOJ0BOE  Pa3MHOXKEHHE.
MHoroo6pasue ¥ pacHpOCTpaHEHHWE KHILIEYHONOJOCTHBIX; TUAPOMJHBIE, CHU(OUAHBIE WU
KOpaJIJIOBbIE MONUIBL. POJIb B IPpUPOIHBIX COOOIIECTBAX.

JeMoHcTpanus
Cxema cTpoeHHUs THAPBI, MEAY3bl U KOJJOHUU KOPAJUTOBBIX MOJMIIOB. brolienHo3 kopamioBoro puda.
BHelHee 1 BHyTpEeHHEE CTPOCHHE KMILIEYHOIIOJIOCTHBIX.

IIpakTyeckue padorTnl
N3ydenue miakaToB U TaOIUL, OTPAKAOIIUX XOJI pereHepaluu y THJIPbI.
Tema 4.5. Tun I1nockue yepsu
Oco0eHHOCTH  OpraHuM3allMM  IUIOCKUX  4epBe. (CBOOOJHOXMBYILIME PECHUYHBIE  YEPBH.
MHoroo6pasue pecHUYHbIX YepBeil U UX poib B OuolneHo3ax. Ilpucnocobienus Kk mapasutusmy y
MJIOCKUX 4epBeit; kinacchl Cocanbiiuku U JlenTounble yepBu. [IoHSITHE O )KU3HEHHOM IIUKJIE; LIMKJIbI
pa3BUTH TEYEHOUHOTO COcajbllliKa W Oblubero memHs. MHoroobpasue IUIOCKHX YepBei-
Mapa3suToB; MEePhl MPODUIAKTUKY MTapa3UTAPHBIX 3a00TIEBaHUI.

JleMoHcTpanus
CxeMbl CTpOCHHS IUIOCKUX 4YepBeW, BEIYIIUX CBOOOIHBIM WM Tapa3sHUTHUYECKUN 00pa3 KHU3HHU.
Paznuunple mpencTaBuUTENM peCHUYHBIX uepBed. CXeMbl IKU3HEHHBIX ITUKIOB MEYEHOUYHOTO
cocajblllUKa U ObIYBEro IEeHHs.

JlaGopaTopHbie padoThI
JKv3HEeHHbIe IUKIIBI TEYEHOYHOTO COCATBIINKA M OBIYBEro ISHS.
Tema 4.6. Tun Kpyruisle uepsu
OcoOCHHOCTH OpraHu3allid  KPYIJIbIX YepBed (Ha TpUMepe YeTOBEYECKOW  acKapHibl).
CBOOOIHOKUBYIIIME U MApa3UTUYECKUE KPYriible yepBU. LUK pa3BUTHS YeloBEeYECKOW acKapHbl;
MepBI npouIakTUKH acKkapuao03a.



JleMoHcTpanus
Cxema CTpOEHUS M LUKJ Pa3BUTHI YeIOBEUECKON acKapuabl. Pa3nuunbie CBOOOTHOKHUBYIIINE U
napasuTuieckue GopMbl KPYTibIX YepBeil.

JlaGopaTropHblie padoThI
JKW3HEHHBIN LMK 4€T0BEYECKOM acKapuabl.
Tema 4.7. Tun Konbuareie yepsu
Oco6eHHOCTH OpraHU3aluyi KOJbYAThIX YepBel (Ha MpUMepe MHOTOLETUHKOBOIO Y€pBsl HEPEU/Ibl);
BTOpUYHAs HOJOCTh Tena. MHorooOpasue KolbuyaThIX 4epBeil; MHOIOIIETUHKOBBIE U
MaJIOILETUHKOBBIE KOJIbYAThIC YEPBHU, MUABKH. 3HAYEHUE KOJIbYAThIX YepBeil B OMOLIEHO3aX.

JdemoHcTpauus
Cxema cTpoeHHs MHOTOILIETUHKOBOTO ¥ MAJIOLLIETUHKOBOT'O KOJIbYAThIX YepBel. Pa3inuunble
npenacraButeny tuna Konpyarsie uepsu.

IpakTnyeckne padoThl
BHemHee cTpoeHue 10k /1€BOr0 YepBS.
Tema 4.8. Tun Mosntocku
Oco6eHHOCTH OpraHu3alMyd MOJUIIOCKOB; CMEIIaHHas I0JIOCTh Tejaa. MHOroo0pasue MOJUTIOCKOB;
kiaccel bproxonorue, JIBycTBOopuarble M [ '0JI0OBOHOTME MOJUIOCKHM. 3HA4€HHME MOJLIIOCKOB B
OuorneHo3ax. Poib B )KU3HU YellOBEKa U €ro X03siCTBEHHOMN 1eATeIbHOCTH.

JleMoHcTpaL U
Cxema cTpoeHHMs OpIOXOHOTHMX, JBYCTBOPYaThIX M TOJIOBOHOTMX MOJUIIOCKOB. Pa3nuuHbie
MIPEICTaBUTENIN TUIIA MOJUIFOCKOB.
JlabopaTopHbie padoThI
BHemnee cTpoeHne MOJIITIOCKOB.
Tema 4.9. Tun Unenucronorue
[TpoucxoxxaeHne U 0cOOEHHOCTH OpraHM3alliy YJIEHUCTOHOTUX. MHOrooOpasue 4iIeHHUCTOHOTHX;
kiaccel PakooOpassble, IlaykooOpasuble, Hacexkomble m Muoronoxku. Knace PakooGpasHbie.
OOmiast xapakTepHCcTHUKa Kilacca pakooOpa3HbIX Ha NMpUMepe PEeYHOro paka. Beicimime u HHU3IIME
paku. MHorooGpasue u 3HaueHue pakooOpasHbix B OmoneHo3ax. Kmacc Ilaykoo6pasueie. O6mas
XapaKTepUCTHKa MaykooOpa3HbIX. [layku, CKOpHUOHBI, Kieu. MHoroodpasue H 3HadeHUe
naykooOpasHbix B OuoueHo3ax. Kimacc Hacexkomple. Muoroobpazue Hacekombix. OOmas
XapaKTepUCTHKA Kjacca HaCEKOMBIX; OTPsAbl HACEKOMBIX C MOJHBIM U HEMOJHBIM MPEBPALICHUEM.
MHoroo6pasue u 3HaueHHuEe HACEKOMBIX B OMOIIeH03ax. MHOTOHOKKH.

JleMoHCcTpan s
Cxema CTpoeHMsI pedHOro paka. PaznmuuHble MpeacTaBUTENM HU3IIMX U BBICHIMX PaKOOOpa3HbBIX.
Cxema cTpoeHHs mayka-KpecToBuka. Pasnuunbie npencraBurenu kinacca IlaykooOpasnbie. Cxembl
CTPOEHMS HACEKOMBIX Pa3IMUHBIX OTPSAIOB.

IIpakT4eckune padoThl
VI3yueHue BHEIHEro CTPOCHHS H MHOTOOODA3HS 4ICHHCTOHOTHX .
Tema 4.10. Tunn Urnokoxue
OO6mras xapakteprcTrka Tumna. MHOrooOpas3ue UriloKoXuX; Kinaccsl Mopckue 383161, Mopckue
exu, ['onorypun. MHOroo6pasue u 3K0JI0rn4eckoe 3HauCHHe.

JemoHcTpauus



CxeMbl CTpOSHHSI MOPCKOM 3BE3/1bI, MOPCKOTO €Xa U roJoTypun. Cxema MpuI0HHOTO OHOIIEHO3a.
Tema 4.11. Tun Xopnossie. becuepennbie
[IpoucxoxaeHne XOpA0BbIX; MOATUIIEI OecUepenHbIX U MO3BOHOYHBIX. OO0I1ast XapaKTepucTHUKa
tuna. [logrun becuepemnnpie: TaHIETHUK; OCOOCHHOCTH €r0 OPraHU3aluu U PaCIpOCTPAHECHHUS.
JdemoHcTpauus
Cxema ctpoenus naniernuka. Cxema Mmeramopdo3a y aciuaui.
Tema 4.12. [TogTun ITo3zBonounsie (UYepennsie). Hagkmacc Peiob
OOmiasi xapakTepuCTUKa MO3BOHOYHBIX. [Ipomcxoknenue ppi6. OOIIas XapakTepUCTHKA pbIO.
Kmaccer XpsimeBsie (akyabl u ckatbl) u KocTHble pbiObl. MHOroo0Opa3ue KOCTHBIX PBIO:
XPAILLIEKOCTHBIE, KUCTETEphle, ABOSAKOBIIIAIINE U JIydenepblie pplobl. MHOrooOpasue BUJOB U YEPThI
MPUCTIOCOOJIEHHOCTH K Cpe/ie OOMTaHMsI. DKOJIOTHYECKOE U X3 CTBEHHOE 3HAUE€HUE PhIO.
JleMoHcTpan U
Mmuoroo6pasue pei0. Cxema CTpOeHHUS KUCTENEPhIX U JIyderepbiX poIO.
IIpakTHyeckue padoThl
OCOBEHHOCTH BHELIHErO CTPOCHHUS PHIO B CBSI3H C 0OPA30M XKH3HH -
Tema 4.13. Knacc 3eMHOBOIHBIE
[lepBrie 3eMHOBoOmHBIE. OOmIas XapakTEpPUCTUKA 3E€MHOBOJHBIX KakK TMEPBBIX HAa3eMHBIX
MO3BOHOYHBIX. becxBocThie, XBocTaThie U Oe3Horue ampubuu; MHOrooOpasue, cpeaa oOUTaHus U
sKosiornueckue ocobeHHocTu. CTpYKTypHO-(GYHKIIMOHAIbHAs OpraHu3alus 3€MHOBOJHBIX Ha
MpUMEpE JIATYIIKH. DKOJIOTHYECKast pOJib 1 MHOT00Opa3ne 3eMHOBOTHBIX.
JleMoHCcTpaL U
MHuoroo6pasue amdpuouit. Cxembl CTpOEHHSI KUCTETIEPBIX PbIO U 36MHOBO/IHBIX.
IIpakT4yeckue padoThI
OCOBEHHOCTH BHELITHETO CTPOCHHS JIATYIIKH, CBS3aHHBIE C 68 06Pa3oM XKH3HH .
Tema 4.14. Kitacc [IpecMmbikaromuecs
ITpoucxoxaenue pentuianii. OOIIas XapakTepUCTUKA MPECMBIKAIOIIMXCS KaK MEepPBUYHOHA3EMHbIX
KHUBOTHBIX. CTPYKTYpHO-(YHKIIMOHAJIbHASI OpTraHU3alys IPECMBIKAIOIUXCS Ha TIPUMEpE SIEPULIBI.
Yemryituatele (3MeH, SILEPULBI U XaMEJEOHbI), KPOKOIWIbI W uepenaxu. PacrpocTpaHeHue u
MHOTooOpasue (GopM PpEenTHIINi; TOJO0KEHHE B HKOJIOTHYECKHUX CHCTEMax. BeIMepmiue Tpymmbl
MIPECMBIKAFOTITUXCSI.
JeMoHcTpanus
Msoroo0pasue npecMbIkaonmxcs. CXeMbl CTPOSHUSI 36MHOBOIHBIX M PETITHIINH.
JlabopaTopHbie padoThl
CpaBHHTENBHBIN aHATN3 CTPOCHUS CKEJIETOB YePETIaxH, SMICPHIIBI U 3MEH.
Tema 4.15. Knacc IItunst
[TpoucxoxaeHne NTHI[; MEPBONTHIBI W WX TNPEAKH; HAcTosue NTUIEL. Kuierpynele, wim
Jerarone; OecKWIeBble, WM Oeraronie; MUHTBUHBI, WM IDIaBaromue nTuibl. OcoOeHHOCTH
OpraHu3ali M HKojoruueckas auddepeHnnpoBKa JETAlOMMX NTULl (NTUIBI Jeca, CTened Hu
MyCThIHb, OTKPBITBIX BO3IYLIHBIX IPOCTPAHCTB, 0OJOT, BOJOEMOB M mobepexuit). OxpaHa u
NpUBJICUEHUE NTHI, JOMAllHHE NOTHLLL. Poilb NTUIl B TNpPUPOAE, XKU3HU 4YelOoBeKa U €ro
XO3SIMICTBEHHOM e TEIbHOCTH.
JleMoHcTpanus



Muoroo0Opa3ue ntuil. CXxeMbl CTPOCHHUS PENTHIINHI U MITHIL.

JlaGopaTopHblie padoThI
OCOBGEHHOCTH BHEIIHErO CTPOCHHUS TITHLI, CBA3AHHBIE C HX 0OPAa3s0M KU3HH .
Tema 4.16. Kinacc MnexonuTatouiue
[Ipoucxoxaenune muexonuraromux. Ileppo3sepu (yrkoHoc u exuaHa). Husmme 3Bepu (cymuaTsie).
Hacrosimue 3Bepu (mnaneHTapHbie). CTpyKTypHO-()YHKIIMOHAIBHBIE OCOOCHHOCTH OpraHU3aIluu
MJIEKONMUTAOIUX Ha IpUMepe cobaku. OKOJormyeckas pojib MIIEKONUTAIOLUMX B IIPOLECCE
pa3BUTHA JKMBOM MHpuUpOAbl B  KailHO30HCKOM 3pe. OCHOBHBIE OTpsAJbl IUIALEHTAPHBIX
miekonuTammx: Hacekomosimuble, Pykokpwuiblie, ['pbi3yHbI, 3aifnicoOpa3Hple, XUIIHBIC,
Jlactonorue, Kuroobpasusie, Hemapnokonsitaele, [lapHokonbiTHBIE, [IpumaTel u np. 3HaueHue
MJICKOTUTAIOIINX B MPHUPOJIC U XO3SAHUCTBEHHOW NIEATENBHOCTH denoBeka. OXpaHa IEHHBIX 3BEpPEH.
JloManiHue MileKONUTaroue (KpYmHbId 1 MEJIKHI poraTblil CKOT U ApyTue CelbCKOXO031iCTBEHHBIE
YKUBOTHBIE).

JleMoHcTpaL U
Cxembl, 0OTpaXkaroIlre YKOIornYeckyo nuddepeHupoBKy Mmiiekonuraronmx. Maoroodpasue
MJIEKOMUTAIOMUX. CXEeMbI CTPOCHUS PENTUINI U MICKOTUTAIOIINX.

JlabopaTropHbie padoThl
V3ydeHne CTPOSHHS MICKOMUTAIOIIUX .

IIpakTyeckue padoTnl
Pacnio3naBaHue )KMBOTHBIX CBOE€H MECTHOCTH, OIPENIETICHUE UX CUCTEMAaTHUYECKOTO MOJIOKEHUS U
3HAYCHWS B JKH3HMU YETIOBEKA .

Paszgea S. Bupycoi
Tema 5.1. MHOroo6paszue, 0COOEHHOCTH CTPOEHUS U IPOUCX OXKICHHS BUPYCOB
O6bmas xapakTtepuctuka BupycoB. Mcropusa ux otkpsiTus. CTpoeHHE BHpyca Ha IMpUMEpe BUpyca
tabayHoll Mo3aumku. B3aumoneiicTBue Bupyca W KJIeTKM. Bupycbl — BO30yIuTeNu ONacHBIX
3abosneBaHuit yenoBeka. [Ipodunaktruka 3a0oneBanus rpunmnom. [IpoucxoxaeHne BUpycoB.

JleMoHCcTpaL U
Mopnenn pa3nuyHbBIX BUPYCHBIX YacTHll. Cxembl B3aUMOJEHCTBUS BHpyca M KJIETKH IIpH
TOPU30HTAJILHOM U BEpPTHUKAJIbHOM THIlEe mepeaaun HHpekiuu. Cxembl, OTpa)karollue MpoIece
Pa3BUTHS BUPYCHBIX 3a00JI€BaHUM.

8 kiace

YenoBek.

Pa3nes 1. MecTo 4yenoBeka B cucTeMe OPraHn4ecKoro Mupa
YenoBeKk Kak 4acTh >KMBOW IPHUPOJAbI. MecTo 4eloBeKa B CUCTEME OPraHMYecKOro mupa. Ueptsl
CXOJICTBA YeJIOBEKA U KUBOTHBIX. CXOACTBO M paziuyMsl YeIOBEKa U YEIOBEKOOOPa3HBIX 00€3bsH.
YennoBek pa3yMHBIN.

JleMoHCcTpanus
CkerneTsl 4elloBeKa U O3BOHOYHBIX. TaOJUIIbl, CXEMbI, pUCYHKH, PACKPBIBAIOIINE YEPTHI CXOCTBA
YeJI0BEKA U )KUBOTHBIX.

Paznea 2. IIponcxoskaenne 4eaoBeKa
Buonorunueckue u connanbHble (PaKTOPhl AaHTPOIIOCOIIMOTeHE3a. DTallbl aHTPOTIOreHe3a U (PaKTopsbI
CTaHOBJICHUS YesoBeKa. Packl uenoBeka, UX MPOUCXO0KIEHUE U €UHCTBO.



JleMoHcTpanus
Mogens «IIpoucxoxaenue denoBeka». Moaenn OCTaTKOB MaTepUaIbHON MEPBOOBITHON KYJIbTYpPHI
yenoBeka. M300pakeHne nmpecTaBuTeel pa3IMyHbIX pac YyeloBeKa.
Pa3znen 3. KpaTkasi ucropusi pasBuTusi 3HAaHUH 0 CTPOeHUHU M (PYHKIUAX OPraHM3Ma YejioBeKa
Hayku o yenoBeke: aHaToMusi, pU3HOJI0rUs, TurueHa. Benukue anatoMsl 1 ¢usnonoru: I'unmnokpar,
Knasnuii I'anen, Anapeac Bezanuii.

JdemoHcTpauus
[TopTpeTs! BEIMKHUX YUEHBIX — aHATOMOB U (PU3UOJIOTOB.

Pa3nes 4. O61muii 0630p cTpoeHus M QPYHKIMIT OPraHU3Ma YeJI0BeKa
Kierounoe crpoenne opranusMa. TKkaHu: SIUTEIUANbHbBIE, COSUHUTEIbHBIC, MBIIICYHbIC, HEPBHAS.
Opransl yenoBedeckoro opranusma. CucreMsl OpraHoB. B3auMOCBsI3b OPraHOB U CUCTEM OPraHoOB
KaK OCHOBAa F'OMEOCTa3a.

JleMoHCcTpan s
CxeMblI CTpOEHUs CUCTEM OPraHOB YEJIOBEKA.

JlabopaTopHbie padoThI
N3y4eHne MUKPOCKOIIMUYECKOTO CTPOCHHUS TKAHEH.

IIpakTyeckue padoTnl
PacrioznaBanue Ha TabinLax OPraHOB U CUCTEM OPTaHOB.

Pa3pnen 5. Koopaunauus u peryJsinus
I'ymopanbHas perynsnus. XKenesbl BHyTpeHHeH cekpenu. [ OpMOHBI ¥ UX pOJib B 0OMEHHBIX
npoueccax. HepBHO-TymopanbHast perysuus.

JleMoHCcTpaL U
CxeMbl CTpOEHHUSI SHJIOKPUHHBIX jKeje3. Tabauilbl, MIUTFOCTPUPYIOLIUE CTPOEHUE, OMOIOTHYECKYIO
aKTUBHOCTb M TOUYKHU MPHIIOKEHUS TOpMOHOB. DoTorpadun OONBHBIX C pa3InYHBIMU HAPYIICHUSIMU
(GyHKIMN SHTOKPUHHBIX XKeJe3.
HepBHas perymsuus. 3HadeHue HepBHOW cucteMbl. lleHTpanbHas M nepudepuyeckas HEpBHBIE
cucreMbl. BereratuBHass M comaTHyeckas 4YacTH HEpBHOW cuctembl. Peduekc; mpoBeaeHue
HEpBHOro ummynbca. CTpoeHue U (yHKIMHM CIIMHHOTO MO3ra, OTAEJIO0B TOJI0OBHOTO Mo3ra. bonbiine
noJtymapusi roioBHoro mosra. Kopa 6onpuinx nomymapuii. 3HaueHrne KOpbl O0NbIINX MOTYIIApUi U
e€ CBSA3M C OPYrMMHU OoTAenaMu Mosra. OpraHbl 4yBCTB (QHAJIM3ATOPbl), UX CTPOCHHE U (YHKITHH.
Crpoenue, ¢yHkuMn u TurueHa opraHoB 3peHHs. CtpoeHue Hu (YHKIMHM OpPraHOB CiIyXa.
[Ipenynpexnaenue HapymeHuid cimyxa. Opranbl ocsi3aHusi, BKyca, 0OoHsHUA. ['MrueHa opraHos
YYyBCTB.

JleMoHCcTpanus
Monenu ro1oBHOTO MO3ra, OpraHoB 4yBCTB. CXeMbl pe(hIeKTOPHBIX AYT 0€3yCIIOBHBIX Pe(IIEKCOB.

IIpakTyeckue padoThI
N3yuenune rosoBHOTO MO3ra YesioBeKa (1o MyJIshKaMm).

JlabopaTopHbie padoThl
W3y4yeHne n3MeHEeHUs pa3Mepa 3padka.

Pa3zgean 6. Onopa u nBukKeHUe
Ckener yeaoBeKa, €ro OTAC/bI: OCEBOM CKEJIET, CKEJICT M0sACOB KoHeuHOCTel. OCOOEHHOCTH CKelleTa
YeJI0BEKA, CBSA3AHHBIE C TPYAOBOM AEATEIBHOCTHIO U IPIMOXO0XKAeHHEM. COCTaB U CTPOEHUE



KocTel: TpyOuaThie Ty0uyaThie KOocTU. PocT kocteil. Bo3pacTHple M3MEHEHHS B CTPOCHUH KOCTEH.
Tunsl coeguHenus kocteil. 3a0o0yieBaHUSI OMOPHO-ABUTaTEIIbHONM CHCTEMBbl U HUX NPOQUIAKTHKA.
Mpimeunas cucrema. CtpoeHue W pa3Butue MbIl]. OCHOBHBIE TPYIIBI MBI, WX (YHKIUH.
PaGora wmplmi; craTudeckas W JWHAMUYecKas Harpy3ku. Poiib HEpBHOI CHUCTEMBI B PETYISILIHU
paboThl MBI, YTOMIIGHWE MBI, POJIb AKTHBHOTO OT/AbIXa B BOCCTAHOBJICHHHM AKTUBHOCTH
MBIIIEYHOW TKAaHU. 3HA4YeHHWE (UIMUYECKON KyIbTYphl W peXuUMa Tpylda Al TPaBUILHOTO
(hopMUPOBaHHS OTIOPHO-BUTATEIILHOU CUCTEMBI.

JleMoHcTpanus
Ckener yenoBeka, OTIeNIbHBIX KocTeil. Pacmiibl koctel. [Ipuémbl okazanus nepBoil TOMOIIU ITPU
MOBPEXKICHUX (TpaBMax) OMOPHO-BUTATEIHHOM CHUCTEMBI.

JlaGopaTopHble padoThI
N3yueHune BHELIHETO CTPOEHUS KOCTEH.

IIpakTuyeckune padoTsl
N3mepenue macchbl 1 pocTa CBOETO0 OpraHUu3Ma.
BrisiBnieHre BIUSHUS CTATUCTUYECKON U JUHAMUYECKON paOOThl Ha yTOMIIEHHUE MBIIIII.

Pasznea 7. BHyTpeHHsisi cpexa opranusma
[Tonstue «BHYTpeHHAs cpenay». TkaneBas KuaAKocTb. KpoBb, €€ cocTaB U 3HaYeHHE B 00eCTICYCHUH
KU3ZHENEATEIIbHOCTH oOpraHu3ma. KileTouHble 3JIEMEHTBl KPOBH: SPUTPOLMTHI, JIEUKOLMTHI,
tpomOoumtThl. [lmazma kpoBu. CBEpThiBaHHMe KpoBu. ['pymmbl kpoBu. Jlumda. MmmyHuUTET.
Nudexunonnsie 3aboneanus. [Ipenynpeautensusie npuBuBky. [lepenuBanue kpoBu. JJoHOpCTBO.
3nauenue padot JI.Ilacrepa u .M. MeunukoBa B 00J1aCTH UMMYHHUTETA.

JleMoHCcTpaL U
CxeMbl U TabJUIIBI, MTOCBSIIEHHBIE COCTABY KPOBH, TPYIIIIaM KPOBH.

JlabopaTropHbie padoThl
N3yuenne MUKpOCKOITMYECKOTO CTPOCHUS KPOBH.

Pa3nen 8. Tpancnopr BemecTs
Cepalie, €ro CTpOEHHE U PEryisilius JAesTeNbHOCTU. bonpInol 1 Manblii Kpyru KpoBooOpalieHusl.
JIumpooobparenue. [[Bmwxenune kpoBu mo cocynaM. KpoBsiHoe naBieHue. 3a0ojieBaHUSI OpPraHOB
KpOBOOOpaIIeHus1, X MpeaynpexacHue.

JleMoHcTpanus
Monens cepama yenoBeka. TabauIlbl U CXeMBbI, HIUTFOCTPUPYIOIINE CTPOSHUE KIETOK KPOBU U
OpraHoOB KPOBOOOpPAITICHHSI.

IIpakTuyeckue padoTnl
N3mepenne KpoBsSHOTO JaBJICHHUS.
Ornpezenenue mynbca v MOJACYET Yncia CepASUYHBIX COKpAIICHUH.

Paznen 9. Ibixanue
[TorpeObHOCT, OpraHmu3zMa degoBEeKa B KHCIOpoJe Bo3ayxa. OpraHsl ABIXaHWSA, WX CTPOCHHUE.
JlpixatenpHble ABMKEHUA. ['a3000MeH B NETKUX, TKaHIX. [lepeHoc ra30B S3pUTPOITUTAMU U TUTa3MOM
KpoBH. Perynsius npixanud. VickyccTBeHHOE ApixaHue. ['010coBo# anmapar.

JleMoHcTpanus
Mopenu ropranu, 1€rkux. Cxembl, WILTIOCTPUPYIOIINE MEXaHU3M BJI0XA U BBIJI0XA, TPUEMBI
HCKYCCTBEHHOTO JIbIXaHHUS.



IIpakT4yeckue padoThI
OmnpeneneHne 4acToThl AbIXaHUS.

Pazgea 10. [lumeBapenue
[TuTarenbHble BEIIECTBA M MUILEBBIE MPOAYKTHI. [I0TpeOHOCTH YenoBeKka B MHILIE U MUTATEIbHBIX
BemiectBax. Buramunsl. [lumeBapenue. CtpoeHne U (QYyHKIMM OpraHoB —IHILIEBapEHUS.
[IumeBapuTenbHbIE JKEIE3bl: MEUEHDb U MOPKETYI0UHAs JKele3a. JTalbl IPOLECCOB MMUILEBAPEHHUS.
Uccnenoanus W.I1. [TaBnoBa B 00aCTH MULIIEBAPEHUS.

JdemoHcTpauus
Mognens Topca yenoBeka. Myrski BHYTPEHHUX OPTraHoB.
JlabGoparopHblie padoThI
BoszeiicTBue emry109HOro coKa Ha O€JIKH, CITFOHBI — Ha Kpaxmall.

IIpakTyeckue padoTnl
Onpenenenre HOPM PaLlMOHAIBHOTO TUTAHUS.

Pa3nes 11. O0OMeH BellecTB M JHEPruu
OOw1ast xapakTepucTHKa oOMeHa BelecTB U 3Hepruu. [lnactuueckuit 1 sHEpreTHIecKuii 0OMeH, ux
B3aUMOCBsI3b. BUTaMuHbl, X pojb B 0OMeHe BelecTB. [ nnoBuTaMuHo3. I unepBuTaMuHo3.

Pa3pean 12. Boigeienue
Koneunsie mpoxykTsl oOMeHa BemiecTB. Opransl BeiaeneHus. [louku, ux crpoeHue u GyHKINH.
O6pa3zoBanue Mo4r. PoJb KOKH B BEIBEIEHUH U3 OPraHU3Ma IMPOIYKTOB OOMEHA BEIIECTB.

JeMoHcTpanus
Mopens noyex.

Pa3nen 13. [lokpoBbI Tesa
Crpoenue U QyHKIUHN KOXH. POlTb KOXKH B Teruoperyisiuuu. 3akaiuBanue. [ uruennyeckue
TpeOoBaHUs K ofiexkze, 00yBU. 3a00I€BaHUS KOKHU U UX MPETYPEkKACHUE.

JeMoHcTpanus
CxeMbl, MITIOCTPUPYIOIINE CTPOEHHE KOKHBIX TOKPOBOB UEJIOBEKA, TPOU3BOIHBIE KOXKH.

Pa3nen 14. Pa3mHoOKeHHe U pa3BUTHE
Cucrema OpraHoB pa3MHOXEHHS: CTpoeHHe U rurueHa. Omiogorsopenue. BuyrpuyrpoOHoe
pasButue, poasl. Jlakranus. Poct u pazsutue pedbénka. [InanupoBanne ceMbH.

Paspnen 15. Boiciiasi HepBHas 1esITEJIbHOCTh
Pednexc — ocHoBa HepBHOU aesrenbHOCcTU. MccnenoBanus .M. Ceuenona, W.I1. T1aBnoBa, A.A.
VYxromckoro, I1.K. Anoxuna. Buabl pedraexcoB. ®opmbl mnoseneHus. OcoOEHHOCTH BBICIIEH
HEPBHOM JEATENBHOCTH M MOBENCHUS denoBeka. [lo3HaBaTenbHble npoueccel. TopmokeHne. Turbl
HepBHOM cucteMbl. Peub. Mpmuienne. Co3nanue. buonornueckne putMbel. COH, €ro 3Ha4Y€HUE U
rurveHa. ['uruena ymcreennoro tpyaa. [lamsats. Omonnu. OcoGeHHOCTH TICUXUKH YeJIOBEKa.

Pa3pnen 16. YesioBek u ero 310poBbe
Cobmro/ieHne CaHUTApHO-TUTMEHWYECKMX HOPM M MpPaBHJ 3JI0pOBOro obOpasa >ku3HHU. OkazaHue
nepBoil 0BpaueOHON IMOMOIIM NIpU KPOBOTEUEHHUH, OTPABICHUU YTapHbIM TIa30M, CIACEHUU
YTOMAIOIIET0, TPABMAX, 0)KOTaX, 0OMOPOKEHUH. Y KPEIJICHUE 3J0OPOBbS: IBUTATENIbHAS aKTHBHOCTD,
3akaniBaHue. PaKTOpPbl pUCKA: CTPECCHI, TUIIOAMHAMUS, NIEpeyTOMIIEHHE. BpeqHble MPUBBIUKY, UX
BIUSHUE Ha 3J0pOBbE 4ejoBeKa. YenoBek M oOkpyxkawmas cpeaa. Okpyxawoomas cpeaa Kak



HCTOYHUK BeulecTB U sHepruu. Cpena ooutanus. [IpaBuiia noBeneHus 4eaoBeKa B OKpyKarolen
cpene.

IIpakTnyeckune padoThl
N3ydenue npruéMoOB OCTAaHOBKH apTepUATbHOTO U BEHO3HOT'O KPOBOTEUCHHIA.
AHanu3 1 OlleHKa BIUSHUS HA 3I0POBbE YeIIOBEKa (PaKTOPOB OKPYKAFOIIEH CPEIbI.

9 kaace

Buosorus. O01mme 3aKOHOMEPHOCTH.
BBenenue
MecTo Kypca B cHCTEME €CTECTBEHHOHAyUHBIX IHCHUIUIMH, a TaKK€ B OMOJIOTMYECKHX HayKax.
Henn wu 3amaum Kypca. 3HayeHHe @peaMeTa Ui INOHMMAaHHSA E€IUHCTBA BCErO >KUBOTO H
B3aMMO3aBHUCHUMOCTH BceX yactel onochepst 3emiu.

Pa3pnen 1. CtpykrypHasi opranu3anusi ’KMBbIX OPraHM3MOB
DNEeMEHTHBIN COCTaB KJETKU. PacnpocTpaHEHHOCTh AJIEMEHTOB, UX BKJIAJl B 0Opa3oBaHUE >KUBOU
MaTepud MU OOBEKTOB HEKMBOM MpPHUPOAbI. Makpo’IeMeHThl, MHKPOIEMEHThI; UX BKJIaJ B
O6pa30BaHI/I€ HCOPTaHUYCCKUX U OPraHMYCCKHUX MOJICKYJI XKHUBOI'o BCHICCTBA. HCOpFaHHqCCKHC
MOJICKYJIBl JKUBOTO BellecTBa. Boma; e€ XxuMuveckwe cBoiicTBa M Owosiormyeckas poiib. Conm
HEOPraHMYECKUX KUCIIOT, UX BKIIAJ B 0O0ECIIeUeHUE MPOIIECCOB KUZHEACITEIBHOCTH U MOJIepKaHne
roMeocrtasza. Poib KaTHOHOB M aHHOHOB B 00€CIIEYEHHUH IPOLIECCOB JKU3HENEATENbHOCTH. OcMOC U
OCMOTHYECKOE JIaBJICHHE;, OCMOTHMYECKOE TIOCTYIUIEHHE MOJIEKYd B KIeTKy. OpraHudeckue

MOJIEKYJIbl. buosjoruueckue mnonumepbl — O€NKU; MX CTPYKTypHas opraHuzanus. DOyHKIUU
OENKOBBIX MOJEKYJ. YTJEBOJAbl, UX CTPOEHHE M Ouonoruueckas poiib. Kupel — OCHOBHOI
CTPYKTYpPHBI KOMIIOHEHT KJIETOYHbIX MeMOpaH u ucTouHMK sHepruu. JIHK — wmonexyinbl

HacnenctBeHHocTu. Penynnukanus JIHK, nepenava nacnenctBeHHON nHGOpMauu U3 MOKOJIECHUS B

nokosieHue. Ilepenaua HacnencTBeHHOM MHPOpMaMK U3 AApa B LUTOIUIa3My; TpaHckpunuus. PHK,

e€ cTpykrypa u ¢pynkiuu. Uudopmanmonnsie, TpancnoptHeie, pudocomanbubie PHK.
JeMoHcTpanus

OObEMHBIE MOJENU CTPYKTYPHOM OpraHu3aluyd OHOJOTMYECKHX IOJIMMEPOB — OEJIKOB H

HYKJIEMHOBBIX KHCIIOT, WX CpaBHEHHE C MOJEISIMH MCKYCCTBEHHBIX IIOJIMMEPOB (HaIlpuMep,

TTOJTMBUHUIIXJIOPUJIOM ).

Tema 2.2. OOMeH BelecTB U MpeoOpa3oBaHUe YHEPTUU B KIIETKE

OOMeH BelIeCcTB M MPEBpALICHHE SHEPTrUU B KIETKe. TpaHCIOpPT BEHIECTB dYepe3 KIETOYHYIO
MeMOpany. [IuHo- u Qaronuto3. BHyTpHuKiIeTOUHOE NUIIEBApEHUE M HAKOIUIEHHUE SHEPIUU;
paclienieH1e TIoK0o3bl. buocuHTe3 06e1KoB, )KUPOB U YIIIEBOJOB B KIIETKE.

Tema 2.3. Ctpoenue 1 pyHKIIMH KIETOK

[Ipokapuotnueckue kieTku: Gopma u pasmepbl. [lurommasma OakTepuanbHON — KIIETKH.
Opranuzanus Metabonusma y npokapuot. ['eHetnueckuil anmapar 6axtepuil. CiopooOpazoBaHue.
PazmHoxeHre. MecTo U poiib MPOKapHOT B OMoOLeHO3ax. JyKapuoTuueckas kierka. L{uToruasma
9YKapHOTHYECKOW KieTku. OpraHeiisl IUTOIUIA3MBI, MX CTpPYKTypa W (yHKIuu. LluTtockerner.
Bxmtouennss m ux poib B Merabonu3me KIeToK. Kierounoe sapo — UEHTp YIpPaBICHHS
KU3HEEATENbHOCThIO KJIETKU. CTPYKTYpbl KIETOYHOIO sipa: slepHas 000JI04Ka, XPOMaTHH
(rerepoxpomatuH), sapbIIKO. OCOOEHHOCTH CTPOEHUS PACTUTENIbHOW KIETKU. JleleHHe KIIETOK.
Knerku B MHOrokiaerouHoMm opranusme. IloHatue o quddepeHnupoBKe KIETOK MHOTOKJIETOUYHOTO



opranuzma. Mutotuueckuii uki: uatepdasa, pexymmkanusa JJHK; mutos, ¢a3er mutoTrueckoro
JelieHuss U MpeoOpa3oBaHus XpoMocoM. buonornueckuil cmbicia W 3HaueHHe MHTO3a (Oecroioe
pa3MHOXXEHHE, POCT, BOCHOJHEHHUE KJIETOYHBIX MOTEPh B (U3MOJIOTMYECKUX M IaTOJIOTHYECKUX
ycnoBusix). Kinerounas Teopust cTpoeHus OpraHu3MOB.

JleMoHcTpanus
[IpyHIMNIMATBHBIE CXEMBl YCTPOHMCTBA CBETOBOTO U 3JEKTPOHHOTO MHUKpockomna. CXeMbl,
WUTIOCTPUPYIOIINE METO/bI MpernapaTuBHON OMOXMMHUU U UMMYHOJIOTHHU. Mojenu kieTku. CXeMbl
CTPOCHHSI OPTaHOWJIOB PACTUTEIHHOW M KUBOTHOM KIETOK. MUKpompenaparbl KJIETOK pPacTeHHIA,
KUBOTHBIX U OJHOKJIETOYHBIX TPHOOB. PUTypsl MUTOTUYECKOTO JICIIEHUS B KIETKAaX KOPEUIKa JTyKa
M0JT MUKPOCKOIIOM M Ha cXeMe. Marepuaibl, paccKa3blBaomue o Ouorpadusx y4eHbIX, BHECIINX
BKJIaJ] B pa3BUTHE KJIIETOUHOM TEOpHUHU.

JlaGopaTopHble padoThI
N3ydenue kieTok OakTepui, paCTEHUI U dKUBOTHBIX HAa TOTOBBIX MHKponpenapaTax*.
Pa3neu 2. PazMHoXkeHHe M1 MHAUBHUYAIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 3.1. PazMHOXE€HHE OPraHU3MOB
CymHocTh ¥ OpMBI pa3MHOKEHUSI OpraHu3MoB. becnonoe pasMHOKeHUE pacTEHUI U KUBOTHBIX.
[TonoBoe pa3sMHOKEHUE >KUBOTHBIX U PACTEHUiIl; 00pa3oBaHHE MOJOBBIX KIETOK, OCEMEHEHUE U
OIIOJIOTBOpEHHE. buonormueckoe 3HaueHHE MOJIOBOro pa3MHOKeHus. ['amerorenes. [lepuoss
0o0pa3oBaHMs MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, pOCT, co3peBaHue (Meio3) u (opMHpOBaHKE
MOJIOBBIX KJIETOK. OCOOEHHOCTH criepMaToreHesa u oBoreHesa. Orio10TBOpPEHHE.

JleMoHCcTpaL U
[Inakatel, WITIOCTPUPYIOIIKME CIIOCOOBI BETE€TATHBHOTO Pa3MHOXEHMS IUIOJIOBBIX JIEPEBbEB U
OBOIIHBIX KylbTyp. Mukpomnpemnapatsl sifneknerok. dororpaduu, oTpakarouiye pazHooOpasue
IIOTOMCTBA y OJTHOM Mapsl pOJUTEIIEH.
Tema 3.2. nauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3)

OMOpHUOHaNbHBIA mepuoj pa3BuTus. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJieHHs; oOpa3oBaHME
OJIHOCIIOMHOrO  3apojpilma — OnacTyidsl. [acTpymnsiusi; 3aKOHOMEPHOCTH  0Opa30BaHUSA
JIBYCJIOMHOTO 3apo/iblilia — racTpyJbl. [lepBuuHbIi opraHoreHes u ganbHenmas AudpepeHnnpoBKa
TKaHel, opraHoB u cucreM. [locTamMOproHanbHbIN nepro] pa3BuTus. @opMbl TOCTIMOPHOHATBHOTO
nepuosa pasBuTHi. Hempsimoe pas3BUTHE; MONHBIM M HEMOJMHBIA MeTramopdos. buonornueckuii
cMbIcll pazButusi ¢ Mertamopdo3om. Ilpsmoe pasutue. Crapenue. OOuMe 3aKOHOMEPHOCTH
pa3BuTHs. buorenernueckuii 3akoH. CXOJICTBO 3apojbllied W SMOpPHOHANbHAS JIUBEPIrEeHIUS
npu3HakoB (3akoH K.bspa). buorenermueckuii 3akon (O.I'exkkens n K.Mromiep). PaGorsr A.H.
CesepiioBa 00 SMOpHOHATHLHOW N3MEHYHUBOCTH.

JleMoHCcTpanus
Tabnuupl, WUIOCTpHUpYIOLIME Mpolecc Meramopdo3a y OECro3BOHOUYHBIX (PKECTKOKPBUIBIX U
YelIyH4aTOKPbUIBIX HACEKOMBIX) M MO3BOHOYHBIX (ampuOmif). Tabmuipl, oTpaxaromnme cXoICTBO
3apoJblIIel TO3BOHOYHBIX KUBOTHBIX. CXeMbI IpeoOpa3oBaHus OPraHOB U TKAHEH B (puioreHese.
Pa3znen 3. HacjienCTBEHHOCTh M MU3MEHYMBOCTH OPraHU3MOB
Tema 4.1. 3akOHOMEPHOCTH HACJIEI0OBaHUS IPU3HAKOB
OtkpeiTue I'.MeHaenem 3aKkOHOMEPHOCTEH HaclIeJOBaHUS TPU3HAKOB. | MOPHUI0TOTHYECKUNM METO/
U3YyYEHUs] HACJIEeICTBEHHOCTH. MOHOTMOpUAHOE M TMOJUTHOPUIHOE CKpEUIMBaHHE. 3aKOHbBI



Menaens. HezaBucuMoe u CLEIUIEHHOE HacleqoBanue. ['eneTnueckoe onpeaenenue noia. I'eHotun
KaK IeJIOCTHAas cucTema. B3amMoaeicTBUE allIeNbHBIX M HEAUIEIbHBIX T'€HOB B OIPEICICHHUU
MIPU3HAKOB.

JdemoncTpauus
Kapter xpomocom denoBeka. PojociioBHbIE — BBIIAIOMIMXCS — MPEACTaBUTENCH  KYIbTYpBHIL.
XpOMOCOMHBIE aHOMAJIUU YeJIOBeKa U X (DEHOTUITUYECKUE TTPOSBICHHUS.

IIpakTnyeckune padoThl
Peurenne reneTudyeckux 3aa4 U COCTAaBIECHUE POJOCIOBHBIX.
Tema 4.2. 3aKOHOMEPHOCTHU U3MEHUUBOCTH
OcHoBHble (pOpMBI UI3MEHUYUBOCTH. ['eHOTHUNHYECKAasd U3MEHYUBOCTh. MyTanuu. 3HaueHue MyTaluil
JUIS TPAKTUKH CEJIbCKOTO0 XO03siicTBa © OuoTexHonoruu. KomOWHATHBHAsT W3MEHUYUBOCTD.
OBOJIIOIIMOHHOE ~ 3HAaY€HHWe  KOMOWMHATMBHOM  M3MEHUYMBOCTH.  (DEHOTHIHMYECKas,  WIH
Moau(UKAIIMOHHAS, H3MEHUYMBOCTh. POJb yCIIOBUII BHEUIHEH Cpelbl B PAa3BUTUU U TPOSBICHUH
IIPU3HAKOB U CBOMCTB.

JleMoHcTpaL U
[Tpumepsl MOAMPHUKAITMOHHON H3MEHYUBOCTH.

JlabopaTropHbie padoThl
[TocTpoenue BapualiMOHHON KPUBOH (pa3Mephl TUCTHEB PACTCHUHN, aHTPONIOMETPUUECKHE JIaHHbBIC
yyaimxcs).
Tema 4.3. Cenexuust paCT€HUN, KUBOTHBIX U MUKPOOPTaHU3MOB
LleHTpbI TPOUCXOKACHUS U MHOT000pasus KyJabTYpHBIX pacTeHuit. Copt, mopoja, mramMMm. MeToIbl
CEJIEKLIUU PACTEHUM U )KUBOTHBIX. JJOCTMKEHHUSI 1 OCHOBHBIE HAPABJICHHS] COBPEMEHHOM CEJIEKIINH.
3HaUYeHWE CEJNICKIMU Il Pa3BUTHS  CEIBCKOXO3SMCTBEHHOTO MPOU3BOJACTBA, MEIUITUHCKOM,
MHUKPOOHOJIOTHYECKON U IPYTUX OTPACIICH MPOMBIIIIIEHHOCTH.

JeMoHcTpanus
CpaBHHUTENBHBIN aHAIN3 TIOPOJ JTOMAITHUX XKUBOTHBIX, COPTOB KYJBTYPHBIX PACTCHHM U UX JTUKHUX
npeakoB. Koyekiuu u mpenaparbl COPTOB KYJIBTYPHBIX PACTEHUM, OTIMYAIOIMIMXCA HAaWOOJbIIEH
IIJIOJIOBUTOCTBIO.

Pa3nen 4. IBoaonus xxuBoro Mupa Ha 3emJe
Tema 1.1. MHorooOpa3ue >XMBOTO MHpa. YPOBHH OpPraHH3allMd U OCHOBHBIE CBOICTBA KUBBIX
OpraHu3MOB
YPOBHM OpraHM3aluy J>KA3HU: MOJEKYISIPHO-T€HETUYECKNN, KJIETOYHBIM, TKAHEBBIM, OpPraHHBIMH,
OpTraHWU3MEHHBIM, TOMYJISIIMOHHO-BUIOBOM, OWoreoneHoTnuecknii u Ouochepubiii. EgmHCTBO
XUMHUYECKOTO COCTaBa >KUBOM MaT€PUM; OCHOBHBIE TPYIIbl XHMHUYECKHUX DJIEMEHTOB M MOJIEKY,
oOpasyromue >XuBoe BemecTBO Ouochepnl. KietouHoe cTpoeHHWe OpraHu3MOB, HACEISIONTUX
3emito. OOMEH BeIIECTB U CaMOpPETyJsilus B Ouonornueckux cucremax. CaMOBOCIIPOU3BEACHUE;
HAaCJEACTBEHHOCTh U U3BMEHUMBOCTh KaK OCHOBA CYILIECTBOBaHUS KUBOM MaTepuu. PocT u pa3Butue.
PaznpaxkxumocTh; (opMbl M30MpaTENbHONW pEaKIMM OPraHW3MOB Ha BHEIIHWE BO3JCHCTBUSL.
PUTMHUYHOCTH TPOLIECCOB  KHU3HEACITENLHOCTH; OWOJIOTMYECKHE PUTMBI U HX 3HAYCHUE.
JIMCKpPETHOCTh JKMBOIO BEUIECTBA M B3aMMOOTHOILIEHHS 4YacTH U 1ENOoro B OuocHucTeMax.
DHEpPro3aBUCUMOCTh JKMBBIX OPTraHW3MOB; ¢GoOpMbl MmoTpebseHus 3Hepruu. llapcTBa KUBOIM



MIPUPO/IBI; KpaTKasi XapaKTEepUCTUKA €CTECTBEHHOW CUCTEMbI KJIaCCU(PHUKAIIUH KUBBIX OPTaHU3MOB.
BunoBoe paznoobpasue.

JdemoHcTpauus
CxeMbl, OTpaxaroume CTpYKTYphl LIAPCTB KUBOK TPUPO/IBL.
Tema 1.2. PazpuTre OMOJI0THN B TOJJAPBUHOBCKUHN TIEPHO/T
Pa3Butne OGuonoruu B J0AapBUHOBCKUM mepuo/. ['ocmnoacTBo B Hayke MpeacTaBiIeHH 00
«M3HAYATBHOU 1EIeCO00Pa3HOCTI» U HEU3MEHHOCTH XKUBOH npupoasl. Pabots! K.JIuaHes 1Mo
CHUCTEMaTUKE paCTEHUN U )KUBOTHBIX. DBoMoMoHHas Teopus JK.b. Jlamapka.

JleMoHcTpanus
buorpaduu yuéHbix, BHECIIUX BKJIa/l B Pa3BUTHE SBOITIOIUOHHBIX Ueil. JKu3Hb U JesTeNbHOCTD
K.b. Jlamapka.
Tema 1.3. Teopus Y./lapBrHa 0 MPOUCXO0KIESHUHN BHIOB IyTEM €CTECTBEHHOTO 0TOOpa

[Ipennoceiiku Bo3HUKHOBeHHUS ydyenust U.J/lapBuHa: MOoCTHKEHHUS B O0JIACTH €CTECTBEHHBIX HAyK,
skcneauIoHHbIi Marepuan Y.J/lapsuna. Yuenue Y.J/lapBuHa 00 UCKYCCTBEHHOM OTOOpe. YueHHe
Y./[lapBuHa 0 ecTtecTBeHHOM oTOope. Bum — snemeHTapHas 3BOJIONMOHHAS eAWHHIA. BceoOrmas
WHIUBUAYyaJIbHAs M3MEHUYMBOCTh UM  M30BITOYHAS YHCIEHHOCTh MOTOMCTBAa. bopbba 3a
CYLIECTBOBAHME U €CTECTBEHHBIN 0TOOP.

JleMoHCcTpaL U
buorpadus Y.[Japuna. MapiipyT u KOHKpeTHbIe Haxoaku Y.JlapBuHa BO BpeMs IyTEIICCTBHS Ha
Kopabiie «burapy.
Tema 1.4. [Ipucrioco61eHHOCTh OPraHU3MOB K YCJIOBUSIM BHEIIHEN Cpe/bl KaK pe3ysbTaT JAeHCTBHS
€CTECTBEHHOI'0 0TOOpa
[TpucnocoOuTenbHble OCOOEHHOCTH cTpoeHHs. [IOKpOBUTENBCTBEHHAs OKpacka IOKPOBOB Tela:
CKpBIBaIOIlasi OKpacka (OAHOTOHHAs, IBYTOHOBAas, pacujeHsIomas U [1p.); HpelocTeperaronias
okpacka. Mumukpus. IlpucnocodburenbHoe TMOBEAEHHE KUBOTHBIX. 3a00Ta O TOTOMCTBE.
®dusznonornyeckue agantanui. OTHOCUTEILHOCTh IPUCIIOCOOIEHHOCTH.

JeMoHcTpanus
Wnnmroctpaniuy, J€MOHCTPUPYIOLIUE CTPOCHHE Tejla JKUBOTHBIX M PACTUTENbHBIX OpPraHHU3MOB,
o0ecnieurBaoIIMe BbDKMBAHHE B TUNUYHBIX [UIsI HUX YCIOBHUSIX cyllecTBoBaHUA. [Ipumepbl
Pa3IMYHBIX BUJOB IOKPOBUTEIBLCTBEHHON OKPACKU Y KUBOTHBIX.

IIpakTyeckue padoThI
OO6cyxaeHre Ha MOJICIIAX POJITU IPUCTIOCOOUTENHHOTO MTOBEICHUST )KUBOTHBIX.
Tema 1.5. MuxposBostonus
Bun kak reHeTMdecku M30JUPOBAaHHAS CHUCTEMa; PENPOAYKTHBHAS H3OJSALUS U €€ MEXaHU3MBI.
[TonynsmuoHHas CTPYKTypa BHUJA; HKOJIOTMYECKHE M T€HETHMYECKHE XapaKTEPUCTHKHU MOMYJSLUH.
[lomynsimuss — »seMeHTapHas SBOJIONUOHHAsA eauHuna. IIyTM U CcKOpocTh BUA000pa30BaHUS;
reorpauyeckoe U FKOJIOrHuecKoe BU1000pa3oBaHuE.

JleMoHcTpanus
Cxewmbl, WJUTIOCTpUpYIOILUE Mpolecc reorpaduueckoro BupooOpasoBanus. JKuBble pacTeHus U
KUBOTHBIE, TepOapuu W KOJUIEKIMH, T[I0Ka3bIBAIOIINE WHIUBUAYAIbHYIO HM3MEHUYMBOCTh U
pa3zHooOpa3ue COpTOB KyIbTYPHBIX PaCTEHUH U MOPOJ JOMAITHUX >KUBOTHBIX, & TAKXKE PE3YJIbTAThI
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpele OOuTaHus U pe3yibTaThl BHA000pa30BaHMAL.



IIpakT4yeckune padoThI
N3yuenne npucnoco0IeHHOCTH OPTaHU3MOB K CpeJie OOUTAHHS .
N3yuenre n3MEHYMBOCTH, KPUTEPUEB BUIA, PE3YITATOB HCKYCCTBEHHOTO OTOOpa Ha copTax
KYJIBTYPHBIX paCTeHI/Iﬁ*.
Tema 1.6. buonorndecku nocaeacTBUs agantanui. Makpo3BOJIIOIUs

I'maBHBIE HampaBiIeHUS HBOJIOIHOHHOIO Ipolecca. buomornueckuii mporpecc U OMOIOTMUYECKHIA
perpecc (A.H. CeseproB). Ilyru poctuxkenus Ouonormdeckoro mporpecca. OCHOBHBIE
3aKOHOMEPHOCTH DBOJIOLMH: JWBEPreHLNs, KOHBEpreHuus, napamenusMm. [Ipasuna ssomronuu
Ipynn  opraHu3moB.  Pe3ynbTaThl  3BOJIIOLMM:  MHOrooOpazue  BUJIOB,  OpraHHYecKas
11€J1eCO00Pa3HOCTh, IOCTENICHHOE YCIOKHEHUE OpraHU3aliH.

JleMoHcTpan U
IIpumepbl TOMOJIOTUYHBIX U aHAJOTMYHBIX OPTaHOB, UX CTPOCHMS U IIPOUCXOXKICHUS B OHTOI'CHE3E.
CxeMbl COOTHOLIEHHs IyTeH HNPOTrpecCUBHONW  OHoOnOruyeckoi s3Bosonuu. MaTepuansl,
XapaKTEepU3YIOIIHUE INPEICTABUTENEH XUBOTHBIX M DPACTEHUM, BHECEHHBIX B KpacHyro KHuUry u
HAaXOJAIIMXCSA MMOJI OXPAHOW rOCYIapCTBa.
Tema 1.7. Bo3HuKHOBEHUE )KHU3HU Ha 3emJie
Oprannyeckuii MUp Kak pe3yJbTaT 3BOJIOLUU. BO3HMKHOBEHHME M pa3BUTHE JKU3HU Ha 3eMIIE.
Xumuueckuii, npenOuonornueckuii (teopus axaaemuka AWM. Onapuna), OWONOTHYECKUH U
COLIMAIBHBIA JTanbl Pa3BUTUA KUBOM Marepuu. (DUIOTEHETHYECKHE CBS3U B JKUBOW IIPHUPOJC;
€CTEeCTBEHHas KJIacCU(UKAIUS )KUBBIX OPraHU3MOB.

JeMoHcTpanus
CxeMbl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHSI LIAPCTB
pacTeHU U KUBOTHBIX.
Tema 1.8. Pazutue xu3Hu Ha 3emiie

Pa3BuTHe xu3HM Ha 3emiie B apXeHCKYI0 U IPOTEPO30MCKYIO Apbl. IlepBble cienbl )kU3HU Ha 3eMIle.
[TosiBiieHne Bcex COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX JKUBOTHBIX. [lepBbie xopaoBbie. Pa3Butue
BOAHBIX pacTeHud. Pa3Butue xu3HM Ha 3emiie B mayeo3oiickyro 3py. llosBienue u sBosonus
CYXOIYTHBIX pacTeHuid. [lamopoTHUKH, CEMEHHblE NaNOPOTHUKH, TOJIOCEMEHHBIE PACTEHHUS.
Bo3HuKkHOBEHHE TO3BOHOUYHBIX: PBIOBI, 3€MHOBOJHBIE, INpecMbIKaromuecs. Pa3BuTHe XHU3HM Ha
3emiie B ME3030MCKYyI0 M KailHO30MCKYyIo 3pbl. [losiBneHne u pacnpocTpaHEeHUE MOKPBITOCEMEHHBIX
pacTreHuil. BO3HMKHOBEHME NTHLl M MieKonuTalomux. llogBieHue u pa3sBUTHE NTPUMATOB.
IIpoucxoxaenue 4denoeka. MecTo uenoBeka B kMBOW mpupoge. CHcTeMaTHYecKOe I0JIOKEHHE
Buga Homosapiens B cucreme *UBOTHOro mupa. IlpusHaku u cBoWCTBa 4esloBEKa, MMO3BOJISIOIINE
OTHECTH €ro K pa3jMyHbIM CHUCTEMATUYECKHUM TpyIIaM LapcTBa >XMBOTHBIX. CTaluu SBONIOIHMU
YyeloBeKa: JpEeBHEMIINN 4YelloBeK, JPEBHMUI YEIOBEK, MepBble cOBpeMeHHble oau. CBoiicTBa
yeloBeKka Kak Owuonornueckoro Buaa. [lomynsiumonHas crpykrypa Bujga Homosapiens;
YeJI0BEYECKHE pachl; pacooOpa3oBaHME; €IMHCTBO MPOUCXOXKACHUS pac. AHTHHAY4YHas CYIIHOCTb
pacusMa.
JleMoHcTpanus

Penponyknuu xaptun 3. Bypumana, otpaxkarommux (ayHy u Quopy pazaudHbBIX 3p W TEPHOOB.
Cxembl pa3BUTHS LAPCTB KUBOM Mpupoabl. OKaMEHENIOCTH, OTHEYaTKHM PACTEHUM B JIPEBHUX
IOpOJax. Monenn CKEJIETOB 4eJI0BEKa u ITO3BOHOYHBIX KUBOTHBIX.



Pasznea 5. B3aumooTHomeHus opranuszma u cpeabl. OCHOBBI
buocdepa — xuBas o6onouka mianetsl. CtpykTypa 6uocheprl. KommoneHnTsl 6mocdepsl: KuBoe
BELIECTBO, BUJIOBOM cocTaB, pazHooOpa3ue U BKjIaa B OMoMaccy. BHOKOCHOE M KOCHOE BEIIECTBO
ouoctepst (B.M. Bepnanckuii). KpyroBopor BemectB B mpupojge. EcrecTBeHHBIE cooOIecTBa
KHBBIX OpraHu3MoB. buoreoneno3sl. KoMmoHeHThl OHOTEOIEHO30B: MPOAYIEHTHI, KOHCYMEHTHI,
peayueHTsl.  buolieHo3pl:  BHIOBOE  pa3HooOpasue, IUIOTHOCTh  MOMyJisiiui, Ouomacca.
Abuotnyeckue ¢aktopel cpenbl. Ponb Temmeparypbl, OCBEHIEHHOCTH, BIIQXHOCTH U JIPYTHX
(GakToOpoB B KU3HEACATENBHOCTH coo0mIecTB. VHTEHCHUBHOCTh JeicTBUsS (akTopa Cpeibl;
orpannuuBaromuii  ¢akrop. BsaumopneiictBue ¢GakTOpoB Cpenbl, MPEAeabl BBIHOCIUBOCTH.
buotnueckue Qaxktopel cpenpl. Llemn u cetu mnuTaHUSA. DKOJIOTUYECKHME MHPAMUIBL: YHCED,
o6uomaccel, sHeprun. Cmena OmorneHo30B. [IpuuuHBl CMEeHBI OMOLIEHO30B; (HOPMUPOBAHHE HOBBIX
coobmiectB. DOpMBI B3aMMOOTHOIICHUH MEXAy oOpraHu3Mamu. I[lO3WTHBHBIC OTHOLICHHUS —
CUMOHMO03: MyTyaJIn3M, KOOIIEpaIis, KOMMEHCATHU3M. AHTUOMOTHYECKIE OTHOIICHUS: XUIITHUIECTBO,
Mapa3uTU3M, KOHKYpeHIUsA. HedTpabHble OTHOIIEHUS — HEUTPAIU3M.
JdeMoHCcTpanus
CxeMbl, WLTIOCTPUPYIOLINE CTPYKTYpY Onocdepbl U XapakTepusyrouue e€ oT/IeIbHbIe COCTaBHbIE
gactu. TaOnuipl BUAOBOTO COCTaBa M Pa3zHOOOpa3usl >KUBBIX OpraHU3MoOB Ouocdepbl. Cxembl
KpYroBOpOTa BellIeCTB B mpupoje. KaprTbl, oTpaxaroniye reoJori4ecKkyro MCTOPUI0 MaTEPHUKOB,
pacipocTpaHEHHOCTh OCHOBHBIX OuomoB cymu. Juadumbmel u kuHOPMIBMBEI  «buocdepar.
[Ipumepsl ciMOM03a MEKy ITPEICTABUTENSIMH PA3IMYHbIX APCTB KUBOM MPUPOIBIL.
IIpakTyeckue padoThI
CocraBieHne cxeM Iepeiayu BelecTB U 3Hepruu (1enei HI/ITaHI/IH)*.
N3ydeHue u onrcaHue 3KOCUCTEMbI CBOEM MECTHOCTH, BBISIBICHHE THUIIOB B3aUMOJEHCTBUS pa3HBIX
BHJIOB B TAHHOI SKOCHCTEME .
Tema 5.2. buocdepa u uenoBek
[Ipupoanbie pecypchl M UX UCHOIb30BaHUE. AHTPONIOTeHHBIE (DaKTOPHI BO3JCHCTBUS HA OHOIIEHO3BI
(ponb yenoBeka B MPUPOJIE); TOCIEACTBUS XO3IUCTBEHHOW ACSITENBHOCTU 4YenoBeka. [IpoOmemsr
PaIMOHATIBHOTO TPUPOJOTIONb30BaHMS, OXPAHbI MPHUPOJBL: 3alllUTa OT 3arps3HEHHN, COXpaHEHHE
ATaJIOHOB U MaMSATHUKOB IPUPOJIbI, 0OeCIIedeHre TPUPOAHBIMHU pecypcaMi HaceJIeHHs TIIaHEeThl.
JleMoHCcTpanus
Kapts! 3a110BeTHBIX TEPPUTOPUI HAIIEW CTPAHBI.
IIpakTyeckue padoThI
AHanu3 1 OleHKa MOCEeICTBUN e TeIbHOCTH YeJIOBEKa B AKOCHCTEMAX.

TemaTuuyeckoe NVIAHUPOBAHUE

5 kanace
Ne Ha3Banue Tembl KoandecTBO
4acoB
1 JKuBoi opraHu3M: CTPOCHHUE U U3yUECHHE 8
2 MHoroo6pasue >KHBbIX OpTraHU3MOB 12
3 Cpena oOuTaHus )KUBBIX OPTAaHNU3MOB 7




4 YenoBek Ha 3emiie 7
UTOr0 34
KJIacCC
Ne Ha3Banue Tembl KoimuecTBo
4acoB
1 CrtpoeHue U CBOWCTBA KUBBIX OPIraHU3MOB 13
2 KusnenesaTenbHOCTh OPraHUu3MOB 17
3 Opranusm u cpena 4
UTOIr0 34
KJIacC
Ne Ha3Banue Tembl KouunyecTBo
4acoB
1 Benenue 3
2 MapcTBo IIpokaproTsl 4
3 HapctBo ['pubdsI 4
4 apctBo Pacrenus 17
5 apcTBo XKuBoTHBIE 39
6 [HapctBo Bupycht 1
HUTOro 68
KJIacC
Ne Ha3Banue Tembl KoanuectBo
4acoB
1 MecTo 4yenoBeka B CUCTEME OPraHMYECKOTO0 MUpPa 2
2 [TpoucxoxneHne yeaoBeKa 2
HcTopus pa3Buths 3HaHUI 0 CTPOCHNH M (PYHKIIMSAX OpraHu3Ma 2
JeJIoBeKa
4 OO6mwmii 0630p cTpoeHUs: M QYHKIHUN OpraHu3Ma 4eIoBeKa 4
6 Koopaunanus u peryssius 10
7 Omnopa u aBMKEHNE 8
8 BuyTtpennsis cpena opranuzmMa 5
9 TpancnopT BemecTB 4




10 Jpixanue 5
11 [TumeBapenne 5
12 OOMeH BeIeCTB U SHEPTUU 2
13 Brigenenue 2
14 [ToxpoBsI Tena 3
15 PasMHOXeHME U pa3BUTHE 3
16 Briciias HepBHas IESITENBHOCTD 7
17 UenmoBek # €ro 3/J0pPOBbE 4
HTOTO 68
KJIacceC
Ne Ha3zBanue TeMbl KoanyecTBO
4acoB
1 Beenenue 1
2 CTpyKTypHasi OpraHu3anus KMBbIX OPraHN3MOB 12
3 Pa3zMmHOXEeHME M MHIMBUAYAIBHOE PA3BUTHE OPTaHU3MOB. 6
4 HacnencrBeHHOCTh M1 NBMEHYMBOCTH OPTraHU3MOB. 17
5 DBOJTIOIHS )KUBOTO MUpPa Ha 3emMiie 20
6 B3aumooTHo1IeHus opranusma u cpeibl. OCHOBBI HKOJIOTHH. 12

HTOro

68
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