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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o 6uonoruu coctaBieHa Ha OCHOBE TpeOoBaHMi K pe3yibraTam ocBoeHust OOIT CI1IO mo
21.02.12 TexHONOIHs U TEXHUKA Pa3BEAKH MECTOPOXKICHHIH ITOJIC3HBIX NCKOAEMBIX B YaCTH PeaIu3allui
cpenHero obiiero odpasopanus, npeactarieHHsix B PIOC COQO, a Takke Ha OCHOBE XapaKTEPUCTUKU
TUIAHUPYEMBIX ~ PE3yJIbTaTOB JIyXOBHO-HPAaBCTBEHHOTO pa3BUTHSA, BOCIHUTAHUS M  COLHATIH3ALUU
oOyyaromuxcsi, NpeICcTaBIeHHOW B (enepanbHON pabodell HporpamMme BOCIHTAaHHA W TOJJICKUT
HETNOCPEICTBEHHOMY TPHMEHEHHIO TP pean3anri 00pa3oBaTelIhbHON MPOrpaMMBI CPETHETO OOIIETro
o0Opa3oBaHHsI.

B mporpamMme mo OHMONOTHM TaKKe YUYUTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMETHBIM U MPEAMETHBIM pe3ylibTaTaM oOydeHHs B (DOPMHPOBAaHWN OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENIFHOW  JIEATENFHOCTH/y4eOHbIX JIEHCTBHA OOYyYaroIIUXCsl TI0 OCBOSHHUIO COJEp)KaHUsSI
OHMOJIOrNYecKOro 00pa3oBaHusl.

OBLIASI XAPAKTEPUCTUKA INPEJIMETA «BHOJIOI' US1»

Buonorus Ha ypoBHe cpeqHero odmiero o0pa3oBaHus 3aHUMAaeT BaxkHoe MecTo. OHa obecreynBaeT
(GopMupoBaHHe y OOydYaroIIMXCsl MPEACTABICHUI O HAyYHOH KapTWHE MHpa, paciiupsieT U 0000maeT
3HAHUSI 0 )KHUBOH MPHUPO/IE, €€ OTIIMYUTENBHBIX PU3HAKAX — YPOBHEBOM OPTaHU3aIHH U SBOJIIOINH, CO37aéT
YCIIOBUSL JIJISI: TO3HAHWS 3aKOHOB KHMBOHM MpHPOAbI, (HopMUpOBaHUS (DYHKIIMOHAIBHON T'PaMOTHOCTH,
HAaBBIKOB 3JI0POBOrO W 0€30MacHOro 00pa3a >KU3HH, HKOJIOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIICHUS K >KUBOU TIPUPOJIC U YCITIOBEKY.

Bonbmioe 3HaueHne OMOTOTHS UMEET TAaKXKe JUIS PEIICHUS BOCIIMTATEIbHBIX U PA3BUBAIOIIUX 33734
cpemHero ooOmero oOpa3oBaHMs, COIMAIM3ANMK OOydYaromuxcs. M3yuenue Ouosioruu obOecrevnBaeT
yCIIoBHS Uil (POPMUPOBAHHS WHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U UH()OPMAIIMOHHBIX HABBIKOB,
3CTETHYECKON KYIbTYpPbI, CIIOCOOCTBYET HHTErpAIMU OWONOTHUSCKUX 3HAHWHA C MPEICTABICHUSMHU W3
JPYTruX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu

HOEJIN U3YYEHUS TPEJMETA «BUOJIOI'USA»

Lenv uzyuenuss yuebnoro npenmera "buonorus” Ha 6a30BOM ypOBHE - OBJaJieHHE O0yYarOIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(PYHKIIUOHATLHOU OpPraHU3aliy )KUBBIX CUCTEM Pa3HOTO paHra M MpuoOpeTeHHe
YMEHUI1 HCTIOTIh30BATh 3TH 3HAHUS JIJISl TPAMOTHBIX JICHCTBUI B OTHOIICHUH OOBEKTOB KUBOW TPUPOJIBI U
peUICHUA pa3IMIHBIX JKU3HCHHBIX HpO6IIeM.

JocTmkenue ey u3ydeHus ydeOHoro npeameta "buosorus" Ha 6a30BOM ypoBHE 00€CIICUUBACTCS
pEILICHUEM CIEeTYIONINX 3a0ay:

®  OCBOGHHE OOYYAIONIMMHUCS CUCTEMbI 3HAHUH O OMOJNOTMYECKMX TEOpHUAX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpPaBUIaX, CIYXKalluX OCHOBOHM sl ()OPMHPOBAHHS TPEJCTABICHUN O
eCTeCTBeHHO-Hay‘IHOﬁ KapTUHE MHpa, O METOAAX HAYYHOI'0 IIO3HAHHA, CTPOCHUH, MHOFOO6pa3I/II/I u
0COOEHHOCTSIX HBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

e  (QopMupoBaHHE Yy OOY4YaIONIUXCS ITI03HABATENIBHBIX, WHTEIJICKTYalbHBIX ¥ TBOPYECKUX
CIOCOOHOCTEH B Mpolecce aHann3a AaHHBIX O MYTSAX Pa3BUTHUS B OMOJOTMH HAYYHBIX B3TIISAOB, UACH U
MOJIXOJIOB K M3YyUYCHHIO KHBBIX CHCTEM PAa3HOTO YPOBHS OpPraHHU3aIlnH;

e  CTaHOBJCHHE Yy OOy4aromuxcsi oOImed KyabTypbl, (YHKIIMOHAIBHOW TIPAMOTHOCTH, Pa3BUTHE
YMEHUI1 O0BACHSTH U OI[CHUBAThH SBJICHUS OKPYXKAKOIIEr0 MUPA )KHUBOM MPHUPOIB HA OCHOBAHUY 3HAHUH 1
OIlbITa, MOJYUYCHHBIX IIPU U3YUCHUN 6I/IOJ'IOFI/II/I;

e  (opMmupoBaHHEe Y 00yYAIONIUXCS YMEHUH HILTFOCTPUPOBATh 3HAUYCHUE OMOJIOTUYECKUX 3HAHUU B
HpaKTH‘IeCKOfI ACATCIBHOCTH YCJIOBCKA, PasBUTHU COBPEMECHHBLIX MCEIUIIMHCKUX TEXHOJIOTHH H
arpoOHOTEXHOJIOTHiA;

o BOCIITUTAaHHEC Y66)KJICHHOCTI/I B BO3MOXXKHOCTHM TIIO3HAHHS YEJIOBEKOM JKHUBOU IpuUpoOabIl,
HEOOXOMUMOCTH OEpeKHOTr0 OTHOIICHUS K HeW, COONIIOJICHHsT STHYECKMX HOPM MpPU TPOBEICHUH
OHMOJIOTUYECKUX UCCIIEeIOBAHMIA;

e  OCO3HaHHE LEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIS TIOBBILICHHUS] YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
T GOPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHHUS;

e  [pUMEHEeHHEe MPUOOPETECHHBIX 3HAHUH U YMEHHI B TOBCEHEBHOM KU3HH [T OLICHKU MOCIIEACTBUI
CBOEH JIEATENLHOCTH N0 OTHOLICHHUIO K OKPY’Kalollel cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHE U
co0JIroIeHre Mep PO HIIAKTUKH 3a00JICBaHUIA.
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MECTO YUYEBHOTI'O IIPEJIMETA «BHOJIOT'US1» B YHEBHOM IIVIAHE
Y4eOHbIM TUIAHOM Ha OMONIOruH Ha 0a30BOM ypOBHE OTBOAMTCS 64 yaca

COJAEP/)KAHUE YYEBHOI'O NTPEIMETA «BUOJIOI' 51»

Tema 1. buoJsiorus kak Hayka. 7JKuBble cucTeMbl U UX OPraHU3ALUS.

Buonorus kak Hayka. CBS3b OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUIECKUMH U IPYTUMH €CTECTBEHHBIMU
Haykamu, (puinocopuend, 3TUKON, 3CTETUKON U mpaBoM. Pons Ononoruu B GOpMHUPOBAHUN COBPEMEHHOM
Hay4HOU KapTHHBI Mupa. Cucrema OMOITOTHYECKIX HAYK.

MeToapl 1MO3HAHUS >KUBOW TPHUPOIABl (HAONMIOJACHWE, OKCIEPUMEHT, OINHCAHWE, W3MEpEHHe,
KJaccuUKalus, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JKusbie cucrembl (OMocHCTEMBI) Kak MpeaMeT u3ydeHus Owmoioruu. OTIMYue XUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM M HX pa3HOOOpaszue. YPOBHH OpraHH3aldd OMOCHCTEM: MOJICKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpPraHU3MEHHBIMH, MOMYISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreoneHOTHICCKHI), OMOCHEPHBIIH
JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbos, [[x. Yorcon u @. Kpuk.

Tabmuts! 1 cxembl: «MeTOo/IBI IO3HAHUS )KUBOH TIPUPOD», «OCHOBHBIE IPU3HAKH JKA3HIY, «YPOBHI
OpTraHM3alM{ )KUBON IPUPOABDY.

O6opynoBanue: Mojieib MoJiekyiibl JJHK

IIpakTuyeckas padora Ne 1. «crmonp30BaHue Pa3IMYHBIX METOJIOB TP U3yUYECHUN OMOJIOTHIECKAX
00BEKTOBY.

Tema 2. XMMHUYECKHU COCTAB U CTPOEHHE KJIETKH.

XHUMHMUYECKUM COCTaB KIIETKH. XHMHUYECKHE 3JIEMEHTBI: MAKPOAIEMEHTBI, MUKPO3JIEMEHThl. Bona u
MHUHEpAJIbHBIE BEILECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTO OaaHca.

Benku. CocTaB 1 cTpoeHHE OETTKOB. AMHHOKHUCIIOTHI — MOHOMEPHI 0enKkoB. HezamMeHuMble 1 3aMeHUMbIe
aMUHOKHCIIOTHI. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHI OEIKOBOH MOJEKYNHl (TIepBHUYHAS,
BTOPHYHAs, TPETUYHAsI M YETBEPTHUYHAs CTPYKTypa). XMMHUYECKHE cBoiicTBa OenkoB. buomormueckue
(byHKIUN OEITKOB.

depmeHTHl — OuoslorMueckre KaranuzaTopbl. CTpoeHne QepmeHTa: akTUBHBIN LEHTp, cyOcTpaTHas
cneun¢uunocts. Kodepmentsl. Buramunsl. OTinnunst epMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYriieBoabl: MOHOCaxapu bl (TJIH0K03a, pud03a U Ae30KCHpr003a), Aucaxapuibl (caxaposa, JJaKTo3a) U
noJrcaxapusl (KpaxMal, TIIHKOTEH, LeJITi0I03a). bronorndeckue GhyHKIUU YTIeBOIOB.

Jlumuppr:  Tpuriamuepuasl, Qocdonumnuapl, crepouabl. [ uapodunsHO-TUAPO(OOHBIE CBOWCTBA.
buonornueckue ¢pyHkiun munuaos. CpaBHEHHE YITIEBOJOB, OSJIKOB U JIMIHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuasl — MoHOMEpBI HYKJIEMHOBBIX KHCTIOT. CTpoeHue U
¢ynkuun JHK. Crpoenne n ¢pynkunn PHK. Bunet PHK. AT®: ctpoenue n pyHKIHH.

Lluronorus — Hayka o kierke. Kilerounas Teopus — npuMep B3auMOAEHCTBUSA nel U (aKTOB B HAYYHOM
MO3HaHUU. MeToAbI H3yUYeHHS KIETKU.

Knerka kak nenoctHas skuBasi cuctema. OO0Iue MpU3HAKK KJIETOK: 3aMKHYTasi HapykHas MeMOpaHa,
monekynbl JJHK kak reHeTnyeckuii anmapar, cucreMa CHHTe3a Oelka.

THMBI KIETOK: 3yKapUOTHYECKas M TpokaproTrdeckas. OCOOCHHOCTH CTPOEHHS MPOKAPHOTHUECKON
knetkn. Kietounass creHka Oaxtepuit. CTpoeHue sykapuoTHYecKOl KieTKH. OCHOBHBIC OTIHYHS
pacTUTENBLHOM, Y)KUBOTHOM M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAINKC, MX QyHKuuu. [Inazmarnyeckas
MeMmOpaHa, e€ coiicTBa M PyHKIMH. [[uTomnasma u e€ opranoupl. OHOMEMOpaHHBIE OPTaHOUIBI KIIETKH:
OIIC, ammapar ['omabaxku, Mu30coMbl. [lonyaBTOHOMHBIE OPraHOMIBI KIETKH: MUTOXOHJIPHH, IIACTUMIBI.
[Ipoucxoxnenne MHUTOXOHAPUM M TacTud. Bunmel mnactua. HememOpaHHblE OpPraHOMAbI KIIETKH:
pUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUONH, PECHUYKH, XKTYTHKH. DYHKIUH OPraHOWIOB KIETKH.
Bxutouenus.

Anpo — perynstopHbiii neHTp KieTku. CTpoeHue sipa: siiepHas 00004yKa, Kapuoria3mMa, XpOMaTHH,
SIIPBILKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JeMoHCcTpanuu:



[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lIneitnen, P. Bupxos, . Yorcon, @. Kpuk, M.
VYunkunce, P. ®panxnun, K. M. Bap.

Huarpammel: «PacnpeneiieHe XUMAYECKUX AJIEMEHTOB B HEKUBOUW mpupojie», «PacnpeneneHue
XUMHYECKHX 3JIEMEHTOB B KUBOU MIPHPOJIE.

Tabmurel u cxembl: «[lepuoamueckas TabMUIA XUMUYECKHX JJIEMEHTOB», «CTpPOCHUE MOJICKYJIBI
BOob», «bnocuHTe3s Oenka», «CtpoeHne Moyekynbl Oenka», «CtpoeHue ¢epmenTtay, «HyximenHoBwe
kucnotel. JTHK», «Crtpoenne monexyinst ATD», «CTpoeHne »yKapHOTHYECKON KieTkm», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOCHHME pACTUTEIhHOW KIETKN», «CTpOeHHE NPOKAPHOTHUCCKON KIICTKUY,
«CTpocHHE Apa KICTKH», « YTICBOIbBDY, «JIHIUIBD).

O6opynoBaHHe: CBETOBOW MHKPOCKOI, O0OpYIOBaHWE JUIsI MPOBEACHHUSA HAONIONCHWH, W3MEPEHHUH,
3KCIICPUMEHTOB, MUKPOTIPEApaThl PACTUTEIBHBIX, d)KUBOTHBIX M OaKTEPHAIBHBIX KIECTOK.

JlaGopaTopnasi pa6ora Ne 1. «lI3ydeHue KaTaqTUTUYECKOH aKTHBHOCTH ()EPMEHTOB (Ha MpUMeEpe
aMUITa3bl MIIA KaTallasbl)y.

JlabopaTopHas padora Ne 2. «lI3yueHue CTpoeHHS KJIETOK PacTEHWH, )KMBOTHBIX M OaKTepuil mof
MHUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax u uX OMHCAHUEY.

Tema 3. JKuzHeessTeTbHOCTh KIETKH.

OOMeH BemiecTB, WIM METa0OAM3M. ACCUMMIAIMS (IUIACTHMYECKHHA OOMEH) M IMCCHMUWIISALIUS
(oHepreTryecknii OOMEH) — JBE CTOPOHBI €IUHOTO Tpoliecca MeTaboiau3Ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTrUH B IOHUMAaHUH METa00IN3MA.

Tunel oOMeHa BemiecTB: aBTOTpOGHBIA U reTepoTpodHbIii. Ponbk depMeHTOB B 0OMeHe BEUIECTB H
MIpEeBpAIleHUH SHEPTUHU B KIIETKE.

®orocunre3. CBeroBast U TeMHOBas (a3wl gorocwHTe3a. Peaknum dorocuareza. DhdHeKTHBHOCTD
¢dorocuHTe3a. 3HaUeHNEe (POTOCHHTE3A IS JKU3HU Ha 3emite. BiusHue ycrmoBuii cpepl Ha (JOTOCHHTES H
CIOCOOBI MTOBBILICHUS €T'0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3upylolye OakTepu. 3Ha4eHHUe XeMOCHHTE3a IS )KU3HU Ha 3eMIie.

OHepreTuieckuii 0OOMeH B KJIeTKe. Paciiensienre BenecTs, BIICICHHE U aKKyMYJIHPOBAaHUE SHEPIHU B
KJIETKe. DTallbl SHepreTudeckoro oomMena. I'nmukonu3. bpoxkenue u ero Buibl. KUciopoaHoe OKUCIICHUE,
Wik KjieTouHoe apixanue. OxucnurenbHoe (ocopuwiupoBanue. IPPEKTUBHOCTh 3HEPTeTUYCCKOTO
oOMeHa.

Peaknmm matpuunHoro cuHTe3a. ['eHermdeckas wHpopmamms u JIHK. Peanmzammst renetwdeckoit
uHpOpMaIUK B KiIeTKe. ['eHeTH4uecknil Koa U ero cBoiicTBa. TpaHckpumius — MaTpuuHbiid cuate3 PHK.
Tpancnsauus — OuocunTte3 Oenka. Dtanbl TpaHchsuuu. Koguposanue ammHOKucioT. Ponbs pubocom B
OomocuHTe3e OenKa.

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropust otkpeitusi BupycoB (/. WM. lBaHOBCKWIA).
OCOoOECHHOCTH CTPOCHUS M )KU3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru. bone3snu pacTteHni, )KUBOTHBIX U
YeJI0BEKa, BbI3bIBaeMble BUpycaMH. Bupyc nmmyHnonepunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOparHast TpaHCKpHUIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHUPYCHBIX
3a00JIeBaHU.

JdeMoHcTpanum:

Ioptpetsi: H. K. Konsuos, [. U. MBanosckuii, K. A. Tumupsses.

Tabmuiiel u cxembl: «Turbl nuTaHus», «MeTabou3my, «KMUTOXOHIPUS», « DHEPTETUUCCKUI OOMEH,
«Xnopomnact», «Dotocunre3», «Crpoenue JHK», «Ctpoenue u GpyHKIMOHMpOBaHUE TeHa», «CHUHTE3
Oenka», «['eHernyeckuit kona», «Bupyce», «bakrepuodarm», «CtpoeHne M KW3HEHHBIM LUK BUpYyca
CIINda, 6aktepuodaray, «Pemmukanus JTHK».

O6opynoBanue: mojaenu-ammiukaiuu «Ynsoenue JHK u Tpanckpunius», «buocuHTe3 Oeiikay,
«CTpoenue KIeTKn», Moaenb cTpykrypsl JIHK.

Tema 4. Pa3mHo:keHue U HHAUBUAYAJILHOE Pa3BHTHE OPraHNU3MOB.

Kietounsiii KT, WK KU3HEHHBIN TTUKI KieTkd. MaTepdaza u muto3. [Ipomecchl, mpoTekaronie B
uHtepdaze. Permmkanus — peakuust matpuunoro cunre3a JHK. Crpoenue xpomocoM. XpoMOCOMHBIH
Ha0Op — KapuOTHUI. UMIONIHBINA U TalUIOUIHBIA XpOMOCOMHBIE Habophl. XpoMaTtuasl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS ¥ MHANBHTyaJTbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune xnerkn — muto3. Cragumn mMuto3a. [Iporeccsl, mpoucxoasiire Ha pa3HbIX CTAAUSIX MHUTO3A.
buonoruuecknii cMbICII MUTO3A.

IIporpammupyemasi TuOeb KIETKHA — alloNTOo3.

DopMBI pa3sMHOKEHHS OPraHU3MOB: O€cIioyioe U ToJIoBoe. BHibl 6ecrionoro pa3MHOXKEHUS: JAETICHIE
Ha/IBOE, IOYKOBAaHHE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHKE, BET€TaTUBHOE Pa3MHOKEHHE.

HckyccTBEHHOE KIIOHUPOBaHNE OPraHU3MOB, €70 3HAUEHUE JUISl CEIEKIUH.

ITomoBoe pa3sMHOXKEHHE, €T0 OTINYHSI OT OECTIOI0TO.



Meiio3. Cranuu meiosa. Ilponeccsl, mpoucxoasiye Ha CTaAusIX Meno3a.

TToBenenue xpomocoM B Meito3e. Kpoccunrosep. buonornueckuit cMbICT U 3HaYEHUE Meo3a.

I'ametorenes — mpormecc 00pa30BaHUs MOJOBBIX KIETOK y KUBOTHBIX. [1010BBIE Kele3bl: CEeMEHHUKH U
suaarky. OOpa3oBaHWe W Pa3BUTHE TIOJOBBIX KIETOK — TaMeT (CIepMaro30Hui, SHIEKICTKa) —
criepMaroreHes U oBorenes. OCOOEHHOCTH CTPOCHUS AUIEKIETOK M CrepMaTo30ua0B. OII0J0TBOPEHHE.
ITapTeHorenes.

WunuBuayaneHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (IMOpHOTreHe3). Tarbl
SMOpPUOHAIILHOTO PAa3BUTHA Yy TIO3BOHOYHBIX J>KMBOTHBIX: JApPOOJICHUE, TacTPYJSAIUs, OpPraHOTICHE3.
[MoctamOpuoHanbHOE  pa3BuUTHE. THIBI  TMOCTIMOPHOHAIILHOTO — Pa3BUTHSA: MPSAMOE,  HEMPSIMOE
(mrarHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Pocrt u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHUS.

JdemoHcTpanuu:

Tabmuts! u cxembl: «POpMBI Pa3MHOXKEHHSI OPTAHU3MOBY, «/IBOIHOE OIITOIOTBOPEHHE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOKEHHUE pACTCHMIY, «JleeHne KiteTku OakTepuii», « CTpOSHHE MOJIOBBIX
KIIETOK», «CtpoeHue XxpomocoMbl», «Knetounsii mukm», «Pemnukarmus JHK», «Mwuto3», «Metiosy,
«IIpsimoe n HempsiMoe pa3BHUTHEY, «]'aMeToreHe3 y MIIEKOMUTAIONINX U YelloBeKay, «OCHOBHBIE CTaIuU
OHTOT€HE3a».

OG6opy0BaHKE: MUKPOCKOI, MUKpOIpenaparbl «CriepMaTo30MIbl MIICKOITUTAIOIIETO», «SIHIeKIeTKa
MJIEKOIIUTAIOMIET0Y, «KaproKknHe3 B KIIETKaxX KOPEeIIKa JIyKay, MarHUTHas! MOZeb-alTuInKamms «/lenenne
KIeTkn», Moaenb JIHK, Moxens MmetadasHOit XpOMOCOMBL.

JlagopaTopHas padora Ne 3. «HaOmoneHne MUTO3a B KIIETKaX KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpeTapaTaxy.

JlaGopaTopHas padoTa Ne 4. «/3ydeHne CTpPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIPETIapaTaxy.

Tema 5. HaciencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpeamer u 3amaun reHetuku. Mcropust pa3Butusi reHeTHMKd. Pojib muromorud u 3MOpHOJIOTHH B
CTaHOBIICHHH TEHETUKHU. BKiajg poCCHHCKUX M 3apyOC:KHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeTonbl
TCHETHKH  (THUOPWAONIOTHUECKUM, IUTOTEHETUYECKUH, MOJEKYyJsIpHO-TeHeTHnYeckuid). OCHOBHBIE
TEHETHYECKHUE MOHATHS. | eHeTHUecKas CHMBOIIMKA, HCIIOJIb3yeMasl B CXeMaX CKpPEeIUBaHUI.

3aKOHOMEpPHOCTH HACJIEJOBaHUS TPHU3HAKOB, ycTaHOBiIeHHbIe [. Menaenem. MoHornbpumHOe
CKpelIrBaHue. 3aKOH eMHO00pa3usi THOpUAOB HepBoro mokojenus. [IpaBwio moMuHUpOBaHUs. 3aKOH
pacIleIuIeHns IPU3HAKoB. I ' nnore3a ynucToTsl raMeT. [1oIHOEe 1 HEMOIHOE TOMUHHPOBAHHE.

JurubpugHoe ckpeuiBaHue. 3aKOH HE3aBHCMMOIO HACJEHOBaHMS NPHU3HAKOB. LluToreHernveckue
OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUSA.  AHamu3Wpymollee  CKpemmBaHue.  Mcmoiib3oBaHUe
AHATM3UPYIOIIETO CKPEIIUBAHUS IS OTIPeIeNIeHHs TeHOTUIIa 0COOH.

CuennieHHoe HacienoBaHue npusHakoB. Pabota T. Moprana no cuemnjieHHOMY Hacje€IOBaHUIO T€HOB.
Hapymenne cuenyieHus reHoB B pe3yIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpHsI HACIEACTBEHHOCTU. | €eHETHYECKNE KapThl.

I'enetnka moma. XpOMOCOMHOE OINpeAeNcHHe Moja. AyTOCOMBI M IOJIOBBIE  XPOMOCOMBI.
I'omorameTHbIe M reTeporaMeTHble opranu3msl. HacnenoBanue Npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl HM3MEHYMBOCTH: HEHACIEICTBEHHAsT W HACIEICTBEHHas. Ponb cpeasl B
HEHACJIeJICTBEHHON N3MEHUMBOCTH. XapaKTePUCTHKA MOAN(DUKATMOHHON N3MEHUYMBOCTH. BapranmoHHbIH
psA 1 BapualroHHas kpuBas. HopMa peakiuu npusHaka. KoimdecTBEeHHbBIE H KAUECTBEHHBIE IPU3HAKH U
ux HopMa peakiun. CBoiicTBa MOTU(PUKAIIMOHHOW H3MEHYMBOCTH.

HacnencTBeHHasi, WM TEHOTHNUYECKasi, N3MEHUYMBOCTh. KoMOWHATHBHAS M3MEHYMBOCTH. Meiio3 u
MOJIOBOM MpoLecc — OCHOBa KOMOMHATMBHOM HW3MEHUYMBOCTH. MyTallMOHHAs H3MEHYHUBOCTb.
Knaccugpukanuss Myranuii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa M NPUYMHBI MYTAIHH.
MyTrareHHble (pakTOpbl. 3aKOH FTOMOJIOTHYECKHX PSIOB B HAacecTBeHHOM namenunoctr H. V. BaBuiosa.

BuesinepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: TEHEATIOTUYECKHH,

OJIM3HEIOBBIN, TUTOTCHETUICCKUN, OMOXUMHUIECKUH, MOJIEKYIISIpHO-TeHeTHdecKuil. CoBpeMeHHOe
OIpEeJIETICHUE TEHOTUIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHKE, B TOM YHCJIE C [IOMOILBIO

[1L1P-ananu3a. HacnenctBenHble 3a001€BaHus YeIOBEKa: TeHHbIE O0Ie3HH, 00JIE3HH C HacIIeICTBEHHON
MIPEIPACIIOIOKEHHOCTHIO0, XpPOMOCOMHBIE 60Jie3HH. CoMaTHUeCKre ¥ TeHepaTUBHBIE MYTaIlHH.

CtBosOBBIE KIIETKU. [IpuHIMIIBI 370pOBOTO 00pasa KU3HHU, JUATHOCTUKH, TPOPHIAKTUKH U JICUSHHS
reHEeTHYEeCKUX Oose3Held. MeauKo-TeHeTHYeCKoe KOHCYIbTHPOBaHHE. 3HAYCHUE MEIUIIMHCKON reHeTUKN
B IIPEIOTBPAILEHUHN U JICUCHUN T'€HETUIECKUX 3a00IeBaHHI YeI0BeKa.

JdemoHcTpanuu:



Ioptpetsr: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckuii, H.
. BaBuinos.

Tabmumel 1 cxeMbl: «MOHOTHOPUAHOE CKpPEUIMBAHHE W €Tr0 IIMTOTEHETHYECKas OCHOBa», «3aKOH
pacIieruieHdss W €ro IIUTOT€HEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «/lurnbpumHoe
CKpELINBaHUEY,

«lluTonornyeckre OCHOBHI TUTHOPHUIHOTO CKpEUTHBAaHUI», «Meto3y», «B3anMmomeiicTBre aieIbHBIX
TeHOBY, «| eHeTHUecKre KapThl pacTEHHM, )KHBOTHBIX M YeJIOBeKay, «| eHeTHKa mona», «3aKOHOMEPHOCTH
HACJICJIOBAHUS, CLICTUICHHOTO C MOJIOM», «KaprOoTHIIBI YeoBeka U dKUBOTHBIXY, « BUIBI N3MEHUNBOCTHY,
«MonudukarnmonHas M3MEHUMBOCTHY, «Hacnemoanue pesyc-akropa», «l'eHEeTHKa TPYIIT KpPOBHY,
«MyTannoHHast ©3MEHYHUBOCTH.

Ob6opynoBanue: MOJIeNTU-aNTUTUKALIAN «MoHnorubpunHoe CKpEIIUBaHUCY, «HemonHoe
JIOMHHUpOBaHue», «JurnbpumHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukpornpenapar «Jpo3odunay (HopMa, MyTaruu (OpMBI KPBUTEEB U OKPACKH Tema), repbapuit «I'opox
IIOCEBHOI».

JlaGopaTopnasi padora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUIHOTO H JUTHOPHIHOTO
CKpEIMBaHUsA Y APO30(IIBI HA TOTOBBIX MUKPOIIPEIIapaTax.

JlabopaTopHasi paGora Ne 6. «/3yueHne MOAM(PUKAIIMOHHOW W3MEHYHBOCTH, IIOCTPOCHHE
BapUAIIOHHOTO Psi/ia ¥ BapUALIIOHHON KPUBOW.

JlaGopaTopHasi padora Ne 7. «AHanu3 MyTauii y Jpo30(UiIbl HA TOTOBBIX MUKPOTIPETapaTaxy.

IIpakTuyeckas padora Ne 2. «CocTaBlieHUE U aHAIHU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 6. Ceneknusi opraHu3zMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U OpoLecc. 3apoKICHUE CeNIeKIMU U foMecTtukanus. Yuenue H. . Bapunosa o
LEHTPax NPOUCXOKICHUS U MHOT000pa3us KyJbTYPHBIX pacTeHUH. LIeHTphl MPONCXOXKACHHUS TOMAIIHUX
KUBOTHBIX. COpT, TOpOAa, IIITAMM.

CoBpeMeHHbIE METOJIBI ceNeKIH. MaccoBblii U MHAUBHAYAIbHBI OTOOPHI B CENEKIUH PACTCHUH U
KUBOTHBIX. OlLleHKa JKCTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHHWE — WHOpUAMHT. YucTas JIHMHUSL
CkpemnBanue 4YUCTHIX JHHUE. ['eteposuc, mnu rubpuaHas cuina. HepoicTBeHHOE CKpenIMBaHUE —
ayropunuar. OtnanéHHas ruOpuamsanus u e€ ycrexu. VICKycCTBEHHBIH MyTarcHe3 W MOJy4eHHUe
MOJIMIUIONIOB. JJOCTHKEHHS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHomorus Kak OTpaciib MpOU3BOACTBA. | eHHas WHXEHEepHUsl. DTanbl CO3MaHMsI PEKOMOMHAHTHOM
JHK u tpancrennsix opranuzMoB. Kinerounas nmxenepus. Kierounsie KyabTypel. MUKpOKIOHATBHOE
pa3MHOKeHHe pacTeHuil. KiloHMpoBaHNE BBICOKONPOIYKTHBHBIX CEJIBCKOXO3IHCTBEHHBIX OpPraHH3MOB.
Okonoruueckue u 3tndeckue npodiaemsl. MO — reHeTHueckd MOANGHUIMPOBAHHBIE OPTaHU3MBI.

JdemoHcTpanuu:

Ioptpetsr: H. Y. Basunos, U. B. Muuypums, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuuer u cxembl: KapTa «LIeHTpHl MPOUCXOXKAECHUS W MHOrooOpasusi KyJbTYPHBIX PacTEHHID»,
«Ilopoapl IOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTnanéHHas TuOpUAN3ALI»,
«Pabotel akagemuka M. @. MpanoBa», «llomumionaus», «OO0beKThl OHOTEXHOIOTHNY, «KieTouHbIe
KyJBTYpBI U KIIOHHpOBaHUeEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJSDKM IUIOIOB M KOPHEIUIOAOB JAUKUX (OPM M KYJBTYPHBIX COPTOB PacTEHHH,
repbapuii «CebCKOXO035CTBEHHBIE PACTCHUSD.

Tema 7. DBoJIIOIMOHHAS OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHS HBOJIIOIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Onostoruu. BiusHue SBONIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHUX HAYK.

CBugeTenbCcTBAa  SBOMIONUHU. [1aeOHTONOrHYECKHE: IOCIEAOBATCILHOCTL IOSBICHHS BHIOB B
MAJIEOHTOIOTMUECKOM JIETOITUCH, TiepeXxoanble (opMbl. broreorpaduieckne: cXoCTBO U paznuine payH
U (QIJIOp MATEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHUE: CXOJCTBA U PA3INYH SMOPUOHOB PA3HBIX BHJIOB IIO3BOHOYHBIX.

CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAIOTUYHBIE, PYTUMEHTAPHBIEC OPTaHbl, aTABU3MBI.

7

MonekynspHO-OHOXMMHUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJEICTBEHHOCTH W  OCHOBHBIX
MeTaboNINYeCKUX MyTel y BCEX OPraHn3MOB.

OposmroronHas Teopus Y. JlapsuHa. [Ipeanocsiikn BOSHUKHOBEHUS JapBUHU3MA. J[BIDKYIINE CHIIBI
9BOJNIOIMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE INPH OIPAaHMYEHHOCTH PECYpCOB,
HeonpeaenéHHas U3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunretnueckas teopus 3Bononn (CTD) u e€ 0OCHOBHBIE MOIOXKEHUS.



Muxpossomonus. [lomynsanus kak eInHUNIA BUIA U SBOTIOLKH.

JBwxkyniie cuibl (akTopsl) SBOTIOLUH BUAOB B IpHpoe. MyTallMOHHBIN Mpolecc U KOMOMHATHBHAS
u3MeH4uBOCTb. [lomyssiironHblie BOIHBI U Apeiid renos. M3omsius u Murpanus.

EcTecTBeHHBII 0TOOP — HANIPABILIIONTHI (pakTop IBOIOITNH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco6IeHHOCT OPTaHU3MOB KaK pe3ybTaT IBOJIIOLIUH.

IIpumeps! iprictiocoOeHuit y opranu3MoB. ApoMop]o3bl U WAMOATAITTAIIH.

Bun u BugooOpazoBanue. Kputepun Buma. OcHOBHBIE ()OpMBI BHI000pa30BaHUs: Teorpaduaeckoe,
9KOJIOTHYECKOE.

MaxkpoaBomonusi. ©opmbl 3BoIONMU: (PUIeTHUECKas, AUBEPTeHTHAsI, KOHBEPreHTHAsI, MapajieabHas.
HeoOpaTuMocTs BOITIOMHH.

[lpoucxoxneHne OT HECHEUUWAIM3UPOBAaHHBIX MpeAkoB. [Iporpeccupyromas —crnenuamu3amnus.
ApnanTuBHas paguanusl.

JdemoHcTpanuu:

IToptpetsr: K. Jluaneit, K. b. Jlamapk, Y. Jlapsun, B. O. Koanesckmii, K. M. bap, 3. I'ekkens, .
Mrosnep, A. H. Ceseprios.

Tabmuuer u cxembl: «Pa3BuTHEe OpraHMveckoro Mupa Ha 3emiey», «3apOoAbIN MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0ppOBI 3a cymecTBOBaHHME», «EcCTeCTBEHHBI OTOOP»,
«MHoroo0pasue copToB pacTeHui», «MHoroodpasue Hopoa KUBOTHEIX», «llomymsiunuy, «MyTanuoHHas
U3MEHUUBOCTHY, «ApoMopdossr», «Mamoamanranum», «OOmas aereHepauus», <«IBIKyIIHE CHIIBI
sBomonmny, «Kapra-cxema Mmapmpyra myremectBus Y. [lapsura», «boppba 3a cymiecTBoBaHHEY,
«IIpucnocoOneHHOCT,  OpraHu3MoBy», «l'eorpaduueckoe  BHI00Opa3oBaHHE», «IKOJIOTMYECKOE
BU000pa30BaHUE).

ObopynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMM THIIAMH OKPAaCK{, HaOOp IUIONOB M CEMSH,
Koyutekuusl «lIpumepsl 3aIIUTHBIX NPHUCIIOCOONEHUI y )KUBOTHBIX», MOAENb «OCHOBHBIE HAIIPABICHUS
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

Buoreorpaguueckast kapra Mupa, Koiwiekmus «DopMbl COXpaHHOCTH HCKOMAEMBIX JKUBOTHBIX M
pacteHuii», Mozenb amuiukanus «llepekpéct xpoMocom», BiIaKHbIE IpenapaTsl «Pa3BuTre HACEKOMOT0,
«Pa3ButHe IATymKkn», MUKponpenapart «pozodunay (HopMa, MyTanuu GopMbI KPEUIEEB U OKPACKH TeJa).

JlaGopaTopuasi padora Ne 8. «CpaBHeHHE BUAOB 110 MOP(HOIOTHUECKOMY KPHTEPHUION.

JlaGopaTopHas padora Ne 9. «OmmcaHue MPHUCIIOCOOIIEHHOCTH OpraHW3Ma M €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 8. Bo3dnukHOBeHHE U pa3BUTHE KM3HU Ha 3emJre.

JloHay4Hble TpeACTaBIEHUS O 3apOXKICHUHU XU3HHU. HayuHble rumore3bl BOZHUKHOBEHMS >KU3HU Ha
3emiie: abroreHes M MaHcepMus. XUMHUYecKas HBOTIONUs. AOMOTCHHBIA CUHTE3 OPTaHNYECKUX BEILECTB
N3 HCOPTaHNYCCKUX. 3KCHepI/IMeHTaJ'IBHOG IMOATBEPIKACHUC XUMHYECKOM 3BOJIFOIINH. HaganpHble 3Tansl
O6uornoruueckoit s3Bomornuu. I'umoresa PHK-mmpa. ®opmupoBanune MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE NPOTOKIETKH. IlepBbie KieTKH 1 uX 3Bostonus. PopMHUpOBaHHE OCHOBHBIX IPYTII KUBBIX
OpTraHU3MOB.

PazButne xu3Hum Ha 3emie 1o 3paM u mepuoaaMm. Kartapxei. Apxelickas M IpOTEpPO30MCKast dPHIL.
[lameozoiickas spa u e€ mepuodbl: KeMOPHICKHIA, OPJOBUKCKHHA, CHIYPHUIACKHH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBINA, IEPMCKU.

Me3o30¥icKas 3pa U €€ NepruoIbl: TPUACOBBIH, FOPCKUIL, MEJIOBOM.

KaitHo3olickas 3pa u e€ mepruoapl: MajgeoreHOBBIA, HEOTEHOBBIN, aHTPOIIOTCHOBHIH.

XapakTepUCTHKa KIIMMAaTa ¥ Te0JIOrHYecKuX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHN PACTUTEIHLHOTO
Y JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHI 1 KHUBOTHBIX. [losiBIeHHE, paclBET W BBIMUPAHHE TPYIIIT
JKMBBIX OPraHU3MOB.

CucremMa OpPraHMYeCKOr0O MHUpa KakK OTpakeHHe 3BOMIOUMH. OCHOBHBIE CHUCTEMATHYECKHE TPYIIIBI
OpraHU3MOB.

DBouttolus YeloBeka. AHTPOTIONOTHS KaK HayKa. Pa3BuTHe NpeicTaBIICHHH O TPOUCXOXKICHHN
yenoBeka. MeTopl u3yueHus anTpornoreHesa. CXoACTBa U pa3Inyusl YeJI0BEeKa U KUBOTHBIX.

CucrteMaTHYeCcKOe MOJIOKEHNE YeJIOBeKa

Jewkymie cuitbl (GakTopsl) anTpornoreHe3a. HacnencrBeHHast I3MEHUYUBOCTh M €CTECTBEHHBIN

ot0op. OO0mecTBeHHBII 00pa3 JKU3HU, H3TOTOBIIEHHE OPYINi TPY/Ia, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaJUM M BETBH 3BOJIIOLUH YEJIOBEKAa: aBCTpaJONUTeKH, YeroBek ymenbld, Yemosek
npsaMoxoasaiuii, Uesnosek HeaHaepTanbCKuil, YenoBek pa3yMHblil. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMs
CyIIIeCTBOBAHMSI, 00JIACTH PACTIPOCTPAHECHUS, 00BEM TOJJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBILINE PACKHL: €BPONEOHIHAs (eBpa3uiicKasi), Herpo-aBCTpaonHAs
(oxBaTtopmanbHasg),  MOHrojouaHas  (a3MaTCKO-aMepHUKaHCKas).  UepTsl  NIPHUCIIOCOOJIEHHOCTH



NpeACcTaBUTENICH YeTOBEYECKUX pac K yCIOBUSIM CyllecTBOBaHHUA. EMUHCTBO yenoBeyeckux pac. Kpuruka
pacusma.

JdemoHcTpanuu:

IToptpetsr: ®@. Pemu, JI. ITactep, A. . Omapun, C. Mumep, I'. FOpu, Y. lapBus.

Tabmuuer u cxembl: «Bo3HukHOBeHrne CONHEYHOH cUCTEMBbI», «Pa3BHTHE OpPraHHMYEecCKOro MHpay,
«PacturenpHas knetrka», «XKuBotHas kinetka», «lIpokapumorudeckas kierka», «CoBpeMeHHas chcTeMa
OpraHMYecKoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YepT CTPOCHHUS YEIIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJOTHYECKHX HAaXOJOK MPEAKOB COBPEMEHHOTO YEJIOBEKay,
«dpesneiimue monu», «/Ipesaune moam», «[lepBbie coBpeMeHHBIE IO, «UeToBeuecKne pachly.

Oo6opynoBanue: mymsoku «lIponcxoxaenne demoBeka» (OIOCTBI aBCTPAONHUTEKA, MHUTEKAHTPOIIA,
HeaHJepTalblia, KPOMaHBOHIIA), CJCTIKA WM H300paKeHH KaAMEHHBIX OpYyIUil MEepBOOBITHOIO YelIOBEeKa
(xamHH-"YoOMIIEpHI, pyOuIa, ckpebia), reoXpoHonoruueckas Tabiauna, Komieknus «PopMbl cOXpaHHOCTH
MCKOTIAeMBIX )KHUBOTHBIX F PACTEHUI.

IpakTnyeckas paGora Ne 3. «l3yyeHHe HCKONAEMBIX OCTATKOB PACTCHUH W KUBOTHBIX B
KOJUICKIIUSAXY.

Tema 9. Opranusmbl U OKpY:Ka0IIAs cpena.

OKONOTHsl KaK HayKa. 3aJadd W paslellbl dKOJIOTHH. METOOsl 3KOJOTHYECKHUX HWCCIIeOBAHUN.
DKOIOrn4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YETI0BEKA.

CpCIH)I O6I/ITEIHI/ISI OpraHu3sMoB: BOJHAasd, HA3CMHO-BO3AyIIIHAs, TIOUYBCHHAsA, BHYTPUOPTaHU3MCHHA.

Oxonorudeckne Gaxtopsl. Kitaccudukaius sxonormuecknx (HakTopoB: abHOTHIECKHE, OMOTHIECKHE U
aHTponoreHHble. JleificTBre SKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MEL.

AlOuornueckue (hakTOphL: CBET, TEMIEparypa, BIAXHOCTb. dortomepuoausMm. IlpucnocobieHus
OpPTaHU3MOB K JHCTBHIO a0MOTHIECKHUX (PAaKTOPOB. BHOTOTHYECKIE PUTMEI.

buoTtnueckne GaxTopsl. Bumbl 0MOTHYECKHX B3aUMOJCHCTBAN: KOHKYPEHIIHS, XAIITHUYECTBO, CHMOHMO3
u ero opmsl. [lapazutusm, koonepanus, MyTyalnn3M, KOMMEHCAIN3M (KBaPTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeHTpaau3M. 3HaueHUE OMOTHYCCKHUX B3aUMOICHCTBHUH IS CYIIICCTBOBAHUS OPTaHHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX.

DKOJOTrUUECKHUE XapaKTCPUCTHUKU TIOITYJIAIUHA. OCHOBHBIE TIOKa3aTeIn nonyJjanuu: 4YuCJICHHOCTD,
IIJIOTHOCTB, POXKAACMOCTb, CMCPTHOCTD, IPUPOCT, MUT'pALIHA. I[I/IHaMI/IKa YHCJICHHOCTU NOIIYJIAIUN U eé
PETYIALNSL.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6ompar, K. @. Pynwe, J. ['exkens.

Tabmumer u  cxembl: kapta «lIpupomnbie 30HBI 3emmu», «Cpenbl 0OWTaHHWS OpPraHU3MOBY,
«Dotonepronamzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH TMOMYJSIHUU HWH(]Y30puun-
Tydenbkuy, «Iuiesbie nenuy.

JlagopaTopHass padora Ne 10. «Mopdonoruueckue OCOOCHHOCTH PACTCHUH W3 Pa3HBIX MECT
oOuTaHUM.

JlaGopaTopHast padora Ne 11. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCay.

Tema 10. Coo01iecTBa 1 IK0JIOTHYECKHE CHCTEMBI.

Coo0OmiectBo opraHu3MoB — OwuorieHo3. CTpyKTyphl OWOIlEHO3a: BHWIOBas, IMPOCTPAHCTBEHHAS,
Tpoduueckas (numesas). Bungsi-nomuHanTel. CBsi3u B OHOLIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [ToHsTHE 00 3KOCHCTEME M OHOTeolieHO3e. DYHKIIMOHAIBHBIC
KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTBHI, peayleHTbl. KpyroBopoT BemEecTB W TOTOK
9Hepruu B 3KocucteMme. Tpodudeckue (mMuiIeBbIe) YPOBHH SKOCHUCTEMBI. [IWieBble IEeMd W CETH.
OcCHOBHBIE TIOKa3aTeNM YKOCHCTEMBI: OMOMacca, MPOMYKIHs. DKOJOTHUECKHE MUPAMHIIBL MPOIAYKIIHH,
YHCIICHHOCTH, OoMacchl. CBOHCTBA AKOCUCTEM: YCTOHUMBOCTB, CaMOperyisLus, passurue. Cykneccusl.

[Ipupoansie 3kocuCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOIO WM HIMPOKOIUCTBEHHOTO
neca.

AHTPOIIOTEHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMEI. Y pOodKocHcTeMbl. brosiorndeckoe u X03HCTBEHHOE
3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopaznoobpasue kak ¢pakTop ycToHUnBOCTH 3KOcucTeM. CoxpaHeHHne OMOIOTHYECKOro pa3zHoo0pasus
Ha 3emie.

VYuyenue B. W. Bepuaackoro o 6uochepe. I'panuiipl, cocta u cTpykTypa ouochepst. XKupoe Berectso
u ero pynkaun. OcobeHHocT Onocdepsl Kak rIo0aTbHON 3KOCHUCTEMBI. JJuHaMuueckoe paBHOBECHE U
oOpatHas cBs3b B Onocdepe.



KpyroBopoTsl BemiecTB U OMOTEOXMMHYECKHE LUKIBI 3JEMEHTOB (yriiepona, a3ora). 30HAIBHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIITH.

UenoBeuectBo B Owocdepe 3emian. AHTPOIOTCHHBIE H3MEHEHHS B Oumocdepe. I'mobanpHBIC
9KOJIOTHIECKUE TTPOOIIEMBL.

CocymecTBoBanne mnpupoasl u  denoBedecTBa. CoxpaHeHue OuopazHOOOpa3ws Kak OCHOBA
ycroitunBocTH Omochepsl. OCHOBa pPaIMOHAIBHOTO VYIPABICHUS NPHUPOJHBIMH peCcypcaMu W WX
ucnoabp30BaHue. JlocTike s OMOIOTHH B OXpaHa MPHUPOIBL.

JdeMoHcTpanum:

Ioptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuts! u cxemsl: «llumesbie nenmy, «bromnenos: coctas u cTpykTypay, «[IpuponHsie coobmecTBay,

«Uenu mnwuraHus», «OKojormyeckas nupamuga», «buocdepa u yemosek», «DKocucTeMa
IIMPOKOJIUCTBEHHOTO Jeca», «IJKOCHCTEMa XBOWHOro Jecay, «bHOIeHO3 BOJOEMa», «ATpPOIEHO3Y,
«IIpuMepHbIE aHTPOIIOT€HHBIE BO3ACHCTBUS Ha IPUPOLY», «BakHel e NCTOUHUKH 3arpS3HEHUS BO3AyXa
U TPYHTOBBIX Bon», «[louBa — BaxkHeiimas cocraBmsromas ouochepsr», «DaKkTopsl AeTrpajgalyy mMO4By,
«[lapuukoBbiit 3ddexr», «DPakTOpbl paAMOaKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas CTpyKTypa
ouocdeps», «PacmpocTpanenue xu3HH B Onocdepe», «O30HOBBINH 3kpaH Ouocdeps», «Kpyrosopot
yraepona B 6uocdeper, «KpyroBopot azoTa B Ipupoe».

ObopynoBanue: Monenb-ammiukanusi «Tumuunele  OuoLeHO3bI», repbapuil  «PacTuTensHbIe
coobmiecTBay, komekuu «buonenos3», «Bpeautenu BaKHEHIINX CENBCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuy W KOJJICKIIUN PACTEHUI W JKWBOTHBIX, MPUHAIJIEKANINE K PAa3HBIM AKOJIOTUYECKHM TPYIIIaM
onHoro Buaa, KpacHas kuura Poccuiickoii denepannu, n300pakeHus OXpaHsIeMbIX BUJIOB PAaCTCHUN U
JKUBOTHBIX.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBLI 11O BHOJIOTHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

Cormmacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHHUS K Pe3yJIbTaTaM OCBOCHUS 00yYarOIIHMICS
MPOrpaMM cpeiHero o0IIero o0pa3oBaHus: TMYHOCTHBIM, METANIPEAMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATBI

JlmaHoCTHBIE pe3ynbTaThl OCBOEHHS Yy4eOHOro mnpeamera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIONIMXCSl PYKOBOJICTBOBATLCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIMCH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TO3WTHUBHBIX  BHYTPCHHUX  YOCKICHU,
COOTBETCTBYIOUINX TPAAUIIMOHHBIM IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OIbITa
U OMBITA AESTEILHOCTH B MIPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHUI BOCIUTATEIBHON ACSITEIBHOCTH,
B TOM YHCJIC B YACTH:

1) epaoicoanckozo éocnumanusi:

c(hopMHUPOBAaHHOCTh TPAKIAHCKOW TO3WIHK OOYYAroIIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO O0IECTBa;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX MPAaB U 00s3aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JAeSITENTFHOCTH MPH CO3TAHUN YIEOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U TTO3HABATEIHHBIX 33124, BBITIOJTHEHUH OMOIIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPECNIATh COOCTBCHHYIO IO3MIIMIO IO OTHOIICHHIO K SBJICHUSM COBPEMEHHOH
JKM3HHU U OOBSICHSITH €€;

YMEHHE YIUTHIBATh B CBOMX JICHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBHS JTFOIeH
C Pa3HBIMH YOCIKICHHUSIMHU, KYJIbTYPHBIMHU IICHHOCTSIMH U COITUAIBHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOIIECCE COBMECTHOI'O BBHITIOJIHCHUS YU€OHBIX, I03HABATEIIBHBIX
U HCCIIEeOBATENLCKUAX 3aJ1a4, YBAXUTEIHFHOTO OTHOIIEHUS K MHEHHUIO OINMOHEHTOB NPH OOCYXXICHHU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) nampuomuuecxko2o 60CHUMAHUA!

c(hOpMHUPOBaHHOCTH POCCUICKON TPAXKIAHCKON HISHTHYHOCTH, TATPHOTU3MA, YBAXKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Nepea PoauHOM, ropIOCTH 3a CBOM Kpai, cBOor0 PoanHy, CBO SA3BIK U
KYJbTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K PUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPOIbL, TOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/C;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OWOJIOTHH,
MMOHUMaHUs 3HA4YEHHUs OWOJIOTUM B MO3HAHWUHM 3aKOHOB TPUPOBI, B JKU3HU YEJIOBEKa U COBPEMEHHOTO
00111eCTBa;

uaeitHas yoekI€HHOCTh, TOTOBHOCTH K CITY>K€HHIO U 3aruTe OTeuecTBa, OTBETCTBEHHOCTH 34 €0
cyas0y;

3) 0yX08HO-HPABCNBEHHO20 BOCHUMAHUSL:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCUIICKOrO HApO/a;

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJIa B TIOCTPOSHHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILECHHUE K CBOMM POAMUTENSM, CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LIEHHOCTEW CEMENHOM )KM3HU B COOTBETCTBUU C TPaIULUAMH HapoJoB Poccuy;

4) acmemuuecko02o0 60CNUMAHUA

3CTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYas 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPYECTBA,
CropTa, TpyAa, OOIIECTBEHHBIX OTHOIICHH;

MMOHMMAaHUE SMOIMOHAIBLHOTO BO3/IEMCTBUS )KUBOM MIPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HMCKYCCTBa, CTPEMJICHHE IPOSBIATH KadyecTBa
TBOPYECKOU TUYHOCTH;

5) usuueckozo socnumanus, GopMUpoB8anUsL Kyabimypvl 300p06bs U IMOYUOHATLHO20 OA2ONOTYYUSL:

MOHUMAHUE M peamu3anus 3740poBOoro M Oe3omacHOro o06Opasza >KM3HH (3I0pPOBOE IUTAHUE,
COOJIFOICHN e TUTHEHNYECKUX MPABUII U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U OTIBIXA, PETyIIsApHAs
(usnyecKas aKTHBHOCTh ), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIICHUS K
COOCTBEHHOMY (PH3UUECKOMY U IICUXMUECKOMY 3/I0POBBIO;



MOHUMAaHUE IICHHOCTH TPaBHJ MHIWBHIYaTbHOTO W KOJJIEKTHMBHOTO OE30MIAaCHOrO TMOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HH JIIOJIEH;

OCO3HAHHME MOCIIEACTBUI 1 HEPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHNS aIKOTO0JIsl, HAPKOTHKOB,
KypeHUs);

6) mpyo0oeo2o 80CNUMAHUSL:

TOTOBHOCTH K TPYAY, OCO3HaHHUE LICHHOCTH MacTepPCTBa, TPYAOIIIO0HE;

TOTOBHOCTh K AaKTHBHOM JESTEJBHOCTH TEXHOJOIMYECKOH M COLMAJIBbHONW HAaIPaBIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATH U CAMOCTOSITETILHO BBITIOIHATE TAKYIO JESITEIbHOCTS;

MHTEpEC K pa3muyHbiM  cdepaM MpodeccHOHANbHONW JesITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OymyIIeH mpodeccHu U peaan30BhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSDKEHUN BCEH JKU3HU;

7) 3K0A02U4ecK020 60CRUMAHUL:

9KOJIOTMUYECKH 1IeJIecO00pa3HOe OTHOIIEHHE K IPUPOAE KaK UCTOYHUKY XKHU3HHU Ha 3eMIIe, OCHOBE €€
CYLIECTBOBAHUS;

TIOBBIILICHUE YPOBHSI KOJIOTHYECKON KYJIBTYPBI: MPHOOPETEHHE OIBITa IUTAHUPOBAHUS TIOCTYNKOB H
OILIEHKH MX BO3MOXKHBIX MOCIIEACTBUH ISl OKpY’KaloIIel CpeIbl;

0CO3HaHHE ITI00ATBHOIO XapaKTepa IKOJIOIMYECKUX NTPOOIIEM U ITyTel UX PeICHHUS;

CIOCOOHOCTh HCIIONB30BaTh MpHOOpeTacMble NMpPU HM3yYeHHH OWOJOrMH 3HAHUS W YMEHUS Npu
pelieHnr TpoOJIeM, CBS3aHHBIX C PpalMOHAJBHBIM MPUPOAONOIB30BaHHEM (COONIIOJICHAE TPaBHII
MOBEJICHUSI B NPHPOJE, HANpaBJICHHBIX HA COXPAaHCHHUE PABHOBECHS B 3KOCHUCTEMaX, OXpaHy BHJOB,
sKocHCcTeM, Ornochepsr);

AKTUBHOE HEIIPUSATUE ACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOSHOW Cpene, yMEHHUE
MPOTHO3UPOBATh HEOJArONPHUATHBIE 3KOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBUH H
NpeOoTBpAIlaTh UX;

HaJIM4YHe Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHHS, IKOJIOTHYECKON KYJIbTYpHhI, ONbITA JEATENIbHOCTH
SKOJIOTMYECKOM  HAaNpaBlI€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B II03HABaTENbHOM,
KOMMYHHMKAaTUBHOH M COLMAJIbHOM NPaKTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHYECKOH AEATEIBHOCTH
JKOJIOTUYECKOH HAIPaBJICHHOCTH;

8) yennocmu HayuHo20 NO3HAHUA!

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIECTBEHHON MPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPILEHCTBOBAHUE SI3BIKOBON U YMTATEILCKON KYJIBTYPbI KaK CPEIICTBA B3aMMOJCHCTBUS MEXIY
JIFOABMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWoNMOTMM Kak HayKd, OCO3HaHHi e€ ponu B (OPMHUPOBAHHUH
paIOHAIBHOTO HAYYHOTO MBIIIJIEHHS, CO3/JaHUH LIEJIOCTHOTO MPECTABICHHS 00 OKPYKaOIeM MHUPE Kak
0 €AMHCTBE IPUPOJBI, YeJIOBEKa W OOLIECTBA, B MO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH M PELICHUH
npobjeM CoXpaHeHUs IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW NMBWIIM3AIUK: OOeCleueHHsi HOBOTO
YPOBHS pa3BUTHsI MEAULMHBI, CO3/IaHHE MEPCIIEKTUBHBIX ONOTEXHOJOT I, CIIOCOOHBIX PELIaTh PECypCHBIE
npoOJeMbl pa3BUTHS YEJIOBEUECTBA, [TONCKA MyTeH BBIXOJA U3 IJ00AJIBHBIX HKOJOTMYECKHX MPOOJIeM H
ofecrieyeHusi Tepexofa K YCTOHYMBOMY pa3BUTHIO, PAIMOHAIBHOMY WCIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTD B MOIy4Y€HHH OMOJIOTMYECKUX 3HAHUN B LEJISX MOBBIICHUS O0IIEH KyJIbTYPBI,
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (QYHKIHOHAJIBHOH TIPaMOTHOCTH
oOyyarommuxcsi, opMUpyeMoii Ipu H3y4eHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIb30BaTh IOJydaeMble 3HAHMS JIs aHaliu3a W OOBSICHEHMs SIBJICHUI OKpY)KaloLIero Mupa H
MPOUCXOASIINX B HEM H3MEHEHH, YMEHHE JenaTh 0OOCHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIIMXCS IAHHBIX C LIENbI0 NOITY4YeHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIB30BAaTh OMOJOTMYECKHE 3HAHMA AJISl pelIeHHs MpodieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH IPOEKTHYIO U
UCCIIEIOBATENIBCKYIO JEATENLHOCTh MHANBUYATIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOpa30BaHMIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 1O OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMHU MTOTPEOHOCTSIMH.
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METANPE/IMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMbI CPEIHEro 0o0mero oOpa3oBaHUs TOJDKHEI
OTpaKaTh:

ORJiajieHHe YHUBEePCAIBLHBIMH Y4eOHBIMU MO3HABATEILHBIMH IeiCTBHAMU:

1) 6azosvie nocuneckue oeticmeus.

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MTPOOIEMY, paCCMATPUBAThL €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPH OCBOCHWU 3HAHWN TPUEMBI JIOTHUYECKOTO MBIIIICHUS (aHANM3a, CHHTE3a,
CpaBHEHHMS, KIacCUPHUKaU, 0000IIeHNUs ), PACKPBIBATH CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIE MPU3HAKH, YCTAaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh 1ENU JCATEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTH
Pe3ybTaThl AEATENLHOCTH C IOCTABICHHBIME LIEJISIMU;

UCIIOJIB30BaTh OMOIOTHYECKUE OHATHS JJ1s1 OOBSCHEHHUS (JaKTOB U SIBJICHUH KUBON MPUPOIBI;

CTPOHTH JIOTWYECKUE PACCYXIEHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTUBOPEYUS B pACCMaTPUBACMBIX SBICHUSX, (QOPMYyIHPOBATH BBIBOJILI U
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOIICHUH B N3y4aeMbIX OMOJIOTHYECKHX OOBEKTAX, 4 TAKXKE MPOTHBOPEUNH PA3HOTO POJIa, BBISBICHHBIX
B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOUYHHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ YYETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMAaTEPUATLHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JICSTEIBHOCTD, OIICHUBATH COOTBETCTBHE PE3yJIBTATOB IIEIISIM, OIICHUBATH
PHCKH TIOCIEIICTBUH JIESTEIBHOCTH;

KOOPIWHUPOBATh ¥  BBIMONHATH pabOTy B  YCIOBUSAX PEabHOTO, BHUPTYaIbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) bazosvie uccaedosamenbekue 0etucmeust.

BJIaJICTh HABBIKAMH YYCOHO-WUCCIICIOBATEIBCKON UM TPOCKTHOW JESTEIBHOCTH, HaBBIKAMU
paspenieHus mpobaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENILHOMY IIOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHbIX METO/I0B TIO3HAHHS;

UCIIOJIb30BaTh Pa3IMYHbIC BHJIBI JCSITETEHOCTH 0 MOTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH,
npeoOpa3oBaHUI0 W TPUMECHEHHIO B YYCOHBIX CHUTYyallUsiX, B TOM YHCIEC MPH CO3JaHUM YUCOHBIX U
COLIMANILHBIX MTPOEKTOB;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
MOHATHSIMU ¥ METOAMHU;

CTaBHTh M (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTENLHON JEATENLHOCTH U YKU3HEHHBIX
CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIIC/ICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/a4y, BBIJIBUTATh TUIOTE3y €
pelleHHs, HAXOJUTh APryMEHTHI JJIs JOKa3aTelbhCTBA CBOMX YTBEPXJICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHHU PELICHUS;

AHATM3UPOBATh TIOJYYCHHBIC B XOJI€ PCIICHHUS 3aJlaud Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATH WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IIEJICHATPABICHHBI TOMCK TIepeHoca CpelCTB U CHOCO0OB  JEMCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEISSTEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TOJXOIbI U PEIICHHS, CTABUTh MPOOIEMBI U
3a[a4u, JOITyCKaIOUINe allbTePHATUBHBIC PEILICHHS.

3) paboma c ungopmayueii:

OPUEHTUPOBATHCS B Pa3lIMYHBIX UCTOYHMKAX MH(pOpMauuu (TekcTe yuyeOHOro mocoOusi, Hay4dHO-
MOIYJISIPHON JIUTEpaType, OMOJOrMUECKUX CIOBapsX M CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmM3upoBaTh MHOOPMAIMIO PA3JIMYHBIX BHJIOB W (OPM MpPEICTABICHUS, KPUTUIECKU
OIIEHUBATH €€ JJOCTOBEPHOCThH M HETPOTHBOPEYNBOCT;

(bopMyIUpOBaTh 3aIPOCHl U IPUMEHSATh Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOpE OMOIOTHYECKON
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;

npuoOperaTh  ONBIT  WCHONB30BaHHWS  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYPY AKTUBHOTO MCIIOIB30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BEIOMPATh ONTHUMANIbHYIO (POPMY TpeACTaBlIeHU OMOIOTHYecKol HH(opMaun
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(cxemsl, rpad Ky, AUATPAMMBI, TAOIUIB], PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CPEACTBa Mpu padore ¢ Onojornyeckoil HHGpopMae:
NPUMEHITh XUMUYECKHe, (pru3ndeckre U MaTeMaTHYeCKHue 3HAKH U CUMBOJIBL, (hopMyiiel, abOpeBuarypy,
HOMEHKJIaTypy, UCII0JIb30BaTh U IPe00pa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HAIVIAHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWH, HHHOPMALMOHHONW OE30MacHOCTH
JIMYHOCTH.

OgJiajeHHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

1) obwenue:

OCYILIECTBIISTh KOMMYHHUKAIIMA BO BceX cdepax KHM3HM, aKTUBHO y4acTBOBAaTh B JAUANOre HIIH
JUCKYCCHM IO CYILECTBY OOCyXImaeMoW TeMbl (YMEHHE 3alaBaTh BOINPOCHI, BBICKA3bIBAaTh CY>KICHUS
OTHOCUTENFHO BBIMIOJHEHUS MpeiaraeMoi 3aJauy, yUUThIBATb WHTEPECHl U COTJIACOBAHHOCTH MO3UIUHA
JpYTUX y4acTHUKOB AMAI0OTa U TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBA OOLICHUS, [IOHMMAaTh 3HAYEHHE COLUAIBHBIX 3HAKOB,
NPEANOChUIOK BO3HUKHOBEHMSI KOH(QUIMKTHBIX CHUTyaluil, yMeThb CMAr4aTb KOH(QUIMKTBI ¥ BECTH
MIEPErOBOPEI;

BJIaJCTh Pa3NUYHBIMU CIOcoOaMH OOILICHHS W B3aUMOJCHUCTBHS, MMOHUMATh HAMEPEHHS IPYTUX
JIOZEH, MPOSIBIIATE YBRKUTEIBHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOH (opme popmynnpoBats
CBOHU BO3paKeHUS,;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHMEM SI3IKOBBIX CPEJICTB.

2) coemecmuas 0esimeibHOCHb .

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHAMBUIYAIbHONW pabOThl IPU PELICHUH
Omosornveckoil  MpoOieMbl, OOOCHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBEIX  (opM
B3aMMOJICHCTBUS TIPY pelIeHn: y4eOHOH 3a1aum;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX MACHCTBUH C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KaXKAOTO WieHa KOJIJICKTHBA;

NPUHUMATH [IeJI COBMECTHOM JeATEIbHOCTH, OPTaHN30BBIBATh M KOOPAWHUPOBATH NEHCTBUS 110 €€
JOCTIPKEHHIO: COCTABIIATH IJIaH ICHCTBUI, pacpenesisiTh POJIn ¢ yIETOM MHEHUH yYaCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOU paboTHI;

OILICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO YJYacTHHKA KOMaHIBl B OOLIMI pe3yjbTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npeasaraTh HOBBIC MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHHUE, ObITH HHULUATHBHBIM.

OBiaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH IeiCTBHAMU:

1) camoopeanusayus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IJISl BBIABJIICHUS NPOOJIEM M MX PELICHUS B )KM3HEHHBIX U
y4eOHBIX CUTYALMSIX;

BHIOMPATH HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJICBBIC H CMBICIIOBBIE YCTAHOBKHU B CBOUX JICHCTBHUSX
Y TOCTYIIKaX 10 OTHOILEHMIO K )KMBOH MPHUPOZE, CBOEMY 310POBbBIO U 340POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILIECTBIIATH IMO3HABATENBHYIO AEATEIbHOCTD, BBISIBIATE IPOOJIEMBI, CTABUTH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOMN JESITENBHOCTH W )KU3HEHHBIX CUTYallUsIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pENICHUS TMPOOJeMbl C YYETOM MMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U PEANOYTCHNH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIA;

JieNaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIGHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATH (DOPMHUPOBAHUIO ¥ MPOSBICHUIO ITUPOKON 3PYIAMIIMU B Pa3HBIX 00IacTAX 3HAHUIA,
MOCTOSIHHO TIOBBILIATE CBOIM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CamMOKOHMPOb:

JIaBaTh OIICHKY HOBBIM CUTYAIIUSIM, BHOCHTh KOPPEKTHBHI B JIEATEILHOCTD, OIICHUBATH COOTBETCTBHE
pe3ybTATOB IIETISIM;

BJIaJeTh HAaBBIKAMH I103HABATENILHONW pe(UIEKCMH KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUU H
MBICITHTENILHBIX TIPOLIECCOB, MX PE3YIIBTATOB M OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pEIICKCHH JIJISI OIEHKU
CHUTYaIliH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEILICHHS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apT'yMEHTBI APYTUX IIPHU aHAJIU3€E PE3YJIbTATOB ACSITEIbHOCTH;



3) npunsmue cebs u opyeux:
NPUHUMATE ¢e0sl, MOHUMAst CBOW HEJOCTATKU M JOCTOUHCTBA,;
NPUHAMATH MOTHUBBI M apTyMEHTBI APYTUX TIPH aHAIN3e Pe3yJIbTaTOB JACATCIbHOCTH;
NPU3HABATh CBOE MMPABO U MPABO JAPYTUX Ha OMIMOKH;
pasBUBATH CIIOCOOHOCThH TTOHUMATH MU C TMO3UIMU JAPYTOTO YEIOBEKA.

INPEJMETHBIE PE3YJIbTATBI
[TpeameTHbIE pe3yabTaThl OCBOCHUS yUeOHOTo nmpeaMeTa «BHoNIorusy JOKHBI OTpaXKkaTh:

o c(OpPMHUPOBAHHOCTD 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B () OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHNS,
0 BKJIaZile POCCHHCKUX M 3apyOeXHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHWONOTHH, (DYHKIIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKA JJIS pElIeHNs KU3HEHHBIX 33/a4;
o yMEHHUE PAaCKpBIBaTh COJCpKaHUE OHMOJIOTHUECKMX TEPMUHOB M TOHSTHH: JKU3HB, KIIETKa,
opranusMm, merabonu3Mm (0oOMEH BEIIECTB M MpPEBpallleHHe JHEPruH), TOMEocTa3 (CamOperyisius),
YPOBHEBasi OpraHU3alysl JKMBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHE (PENpOdyKIHMs), HACIEACTBEHHOCTD,
W3MEHYHMBOCTB, POCT U Pa3BUTHE;
o yMEHHE U3JIaraTh OMOJIOTHYECKUE TEOPUH (KIIETOUHAsI, XPOMOCOMHasl, MyTallHOHHAsI, IEHTpaJIbHAs
JIorTMa MOJICKYJIspHOU Ouonorum), 3akoHbl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpaX MHOT000pa3us U MPOUCXOXKACHUS KyIbTypHBIX pacTernnid H. V. Basunoa), onpenensts rpaHUIIbI
WX IPUMEHHMOCTH K KUBBIM CUCTEMAaM;
o yMEHHUE BIaJIETh METOJaMH HAyYHOTO MO3HAHUs B OMOJIOTMU: HAONIOJEHHUE M ONMHMCAHHUE YKHUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUIA, OpPTaHU3AIHS U TPOBEICHHE OMOIOTNIECKOTO SKCIIEPUMEHTA, BEIIBIKCHHUE
THIIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXKAY HCCICAYEMBIMH BEIMYMHAMH, OOBSICHEHHE IONYYCHHBIX
pE3yIbTaTOB, WCIOJIb30BAHHBIX HAYUYHBIX MOHATHH, TEOpPHUH W 3aKOHOB, YMEHHE [EJIaTh BBIBOJBI Ha
OCHOBaHUH MOJIYYEHHBIX PE3yJIbTaTOB;
o YMEHHUE BBIIETATh CYIIECTBEHHBIE IPU3HAKM BUPYCOB, KIETOK TMPOKAPHOT M IYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEIIECTB |
NPEBpaLICHUs SHEPTUH B KJIIETKE, (POTOCHHTE3A, IIIACTHYECKOT0 U JHEPTETHYECKOT0 OOMEHA, XEMOCHHTE3a,
MHTO03a, Meii03a, OIIOOTBOPEHHUS, PA3MHOXKEHUS, MHIUBUYyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);
o yMEHHUE MPUMEHSTh ITOTyuYeHHbIC 3HAHHS JJIs1 OOBSICHEHUs] OMOJIOTHYECKUX TIPOIIECCOB H SIBICHU,
JUTSL TIPUHATHUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKHU3HU C ILEJbI0 oOecredeHus] Oe30MacHOCTH
CBOETO 3JI0OPOBbS M 3/0POBbS OKPYXKAIOUIMX JIOJEH, COOMIOAEHUs HOPM TpPaMOTHOTO IOBEICHUS B
OKpY>Kalollel IpupoIHOHN Cpezie, MOHMMaHNue HEOOXOMMOCTH UCTIOJIb30BaHUs JOCTHKEHUH COBPEMEHHON
01OoJI0THH ¥ OMOTEXHOJIOTHI IS PAllOHAIBHOTO MPUPOIOTIOIH30BAHNS;
o yYMEHHUE pelaTh dJIeMEHTapHble TeHETHYEeCKHe 3a7jadyll Ha MOHO- M JTUTUOPUIHOE CKpEUIMBaHUE,
CIICTIJICHHOE HacJeJ0BaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HaCJIEJOBAHUS IPU3HAKOB y OPraHU3MOB;

o YMEHHE BBINOJHATH JIA00paTOPHBIE M IPaKTHYeCKHe paboThl, COOIIOIATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;
o yMEHUE KPHUTHYECKH OICHUBATh W HHTEPIPETUPOBATH WHPOPMAILUIO OHOJIOTHYECKOTO

COJIepKaHusl, BKIIOUAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CpEIICTBA MacCOBOM
uH(OpMALNH, HAYYHO-TIOMYJIIPHBIE MaTepualibl), STHYECKUE aCHEKThl COBPEMEHHBIX HCCIEJOBAaHHUN B
OMOJIOTNH, MEJUIINHE, OMOTEXHOIOTUH;

o YMEHHE CO3/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIC COOOIICHUS, 0000111as OUOJIOTHYECKYIO
WHQOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO MCIIOJIb30BATh MOHSTUIHEIN anmapat OHOJIOTHH.

o [IpenmerHble pe3yiabpTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» 6 11 Knacce NOMKXHBI
OTpakaTh:

o c(OpPMHUPOBAHHOCTD 3HAHUI O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMHPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHNS,
0 BKJIAJle POCCHUCKMX W 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH, (QYHKIMOHAIHHON
TrPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHNUs )KU3HEHHBIX 3a/1a4;

o YMEHHUE pPAacKpbIBaTh COJEpKaHWE OHOJIOTMYECKUX TEPMHHOB W TOHATHUN: BHJ, MNOIYJISLMA,
reHo(OHA, SBOJIONMS, IBIXKYIIUE CHIBL ((aKTOpBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHue, SKOJIOTHIECKUE PaKTOPbI, SKOCUCTEMa, TPOAYLIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI, LIeTH
MUTaHKS, SKOJIOTHYecKas mupamMuia, OuoreoreHo3, ouochepa;

L YMCHUC U3Jiaratb OHOJIOrUYECKHE TCOpUHN (3BOJ'IIOL[I/IOHHa$I TeOpUsd 4. I[apBI/IHa, CHHTCTHYCCKAasA



TEOpHs IBOJIOIMU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxojacrsa K. M. Bbapa, uepenoBanus
TJIaBHBIX HampasieHuil u myteit sBorornu A. H. CeBeprioBa, yuenus o 6uocepe B. U. Bepraackoro),
OTIpeIeTISATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

o YMEHHE BIIaJEeTh METOJAaMH HAYYHOTO TO3HAHWS B OMOJIOTHH: HAOIIONEHUE M ONMHCAHHUE KUBBIX
CHCTEM, TIPOIIECCOB U SIBICHUH, OPTaHN3aLNs U TPOBECHIE OMOIOTHIECKOTO SKCIIEPUMEHTA, BBIIBIKEHIE
TUTIOTE3bI, BBISABICHHE 3aBHCHUMOCTH MEXIY HCCICAYEMBbIMU BEIMYUHAMH, OOBSICHEHHE ITOYYCHHBIX
pe3ynbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHATHH, TEOPWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH TOJIYIEHHBIX PE3yJIbTaTOB;

o YMEHHUE BBIICIATh CYIICCTBECHHBIC NPU3HAKH CTPOCHHUS OWOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIKUK, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M JKOCHCTEM, OCOOCHHOCTH
NpPOILIECCOB:  HACIEACTBEHHOW  HM3MEHYMBOCTH,  E€CTECTBEHHOIO  OTOOpa,  BHUA00Opa30OBaHUS,
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBHSI IKOJIOTHIECKHX (DaKTOPOB HA OPTaHU3MBI, TEPEHOCA BEIIECTB
M TIOTOKAa SHEPrHMH B 3KOCHCTEMAax, aHTPOMOTEHHBIX W3MEHEHHWH B OKOCHUCTEMax CBOCH MECTHOCTH,
KPYrOBOpOTa BEUIECTB M OMOreOXMMHUYECKHUX LIUKIOB B OHocdepe;

o YMEHHE TPUMEHSTH TOTyYeHHbIE 3HaHUS I OObSICHEHUS OMOJIOTHIECKHX ITPOIIECCOB U SIBICHUH,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHWH B MMOBCEIHEBHOW JKHM3HH C IENBI0 oOecriedeHns 0e30MmacHOCTH
CBOETO 3/IOPOBBSI W 3J0POBbS OKPYKAIOMINX IFOJEH, COONIONEHUS HOPM TPaMOTHOTO TOBEICHHS B
OKpY>Kalollleil NpupoIHOH cpezie, MOHMMaHnue HEOOXOMMOCTH UCTIONIb30BaHHUS JOCTHKEHUH COBPEMEHHOMN
OMOJIOTHY JUTS PAIMOHAIEHOTO MTPHPO/IOTIONH30BAHNS;

o YMEHHE pelraTh dIeMEeHTapHbIe ONOIOTHYEeCKIe 3aa9H, COCTABIATh CXEMBI MTEPEHOCA BEIIECTB U
SHEPTHH B SKOCHCTEMaX (IIeTH MTUTAHNSA);

o yYMEHHUE BBIOIHATE JTA0OpAaTOPHBIE M MpaKTHYECKUE paOboThl, COONII0ATh MpaBuia npu padore ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

o YMEHHE KPUTHYCCKH OICHMBATh U HMHTEPIPETHPOBATh HHPOPMAIMIO  OHOJIOTHYECKOTO
CoJiepKaHusl, BKIIOUAIONIYIO IICEBJOHAYYHbIC 3HAHUS M3 Pa3lIMYHBIX MCTOYHUKOB (CpPEICTBA MAacCOBOM
nH(pOPMAITUH, HAYYHO-TIOMYIIPHBIE MaTEPHAIIBI), PACCMATPUBATH III00ATBHBIC SKOJIOTHIECKHE IPOOIEeMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;

. YMEHHE CO3]1aBaTh COOCTBEHHBIC MTUCHbMEHHBIC U YCTHBIE COOOIICHHS, 0000I11ass OHOIOTHUECKYHO
UHGOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, I'PAMOTHO UCIIOJB30BaTh MIOHATHIHBIN armapar OHoJIord



3. TEMATHYECKOE INIAHUPOBAHHUE, B TOM YHUCJIE C YYETOM PABOYEN INPOI'PAMMbI BOCIIMTAHHS C
YKA3ZAHUEM KOJIMYECTBA YACOB, OTBOAMMBIX HA OCBOEHUME KAXKJIOU TEMBbI

Ne HaumeHoBaHue pa3/ie/ioB U TeM Koan4yecTBO 4acoB DJIeKTPOHHbIE JeATe/IbHOCTD NpenoaaBaTes ¢
[/IT (uudpoBbie)  00pasoBa- | yueToM padodeii NPOrpaMmbi
BCETO Teopeanecmle l'[paKanecmle TeJIbHBIE PecypChbl BOCIIUTAHUSA
3aHATHSHA 3aHATHS
1 2 3 4 5 6 7
Tema 1. Buonorus kak Hayka. 2 1.Bociutanne  rpaxkiaHuHa W
)ICI/IBBIQ CHUCTEMBbI n ux 3alllUTHUKA BEJIIMKOM CTpaHbl
OpraHu3aNus. 2.Pa3BuTHEe aKTUBHON TIpa)KIaHCKON
MO3ULINY, HAJEIEHHOW NPUHLUIIAMU
YCCTHOCTH, MOopsAA04YHOCTH,
OTKPBITOCTH u BOBJICUCHHC B
1.1 | Buonorus B cuctemMe Hayk. 2 1 1 bubnuoreka [IOK CTYICHIECKOE M TEPPUTOPHATLHOE
MeToapl MO3HAHUA KHMBOM MPUPOIbI https://m.edsoo.ru/7f41¢292 | CaMOYNpaBICHHE, B TOM HHCIC Ha
HpaKmuweCKa}Z pa50ma N ] YCIOBUAX ,I[O6pOBOJ'IL‘ICCTBa,
" OPOAYKTUBHO BBaHMOﬂeﬁCTByIOHIGFO
Hcnons3oBanue Ppa3InYHBIX
U y4aCTBYHOLICTO B JACATCIbHOCTH
METOOB HpH " H3yquHH O6H.ICCTB€HHLIX OpFaHI/ISaHI/Iﬁ
OMOJIOTHYECKUX 0OBEKTOB". 3.0npenencHre M IPUHATHE HOPM
Tema 2. XuMu4yeckuii cocraB H 8 IIPaBOMOPSIAKA, CIECAYIOLIUX HIeallaM
CTPOEHME KJIETKH TpaxIaHCKOI0 oO1ecTBa,
2.1 | XuMHu4ecKknuil cocTtaB KJIeTKH. Boma u 2 bubnunoreka LIOK obecnieueHus 0G€30MacHOCTH, MPaB U
MHHEpaJIbHbBIC COJH https://m.eds00.ru/7f41c292 | cBobox rpaknan Poccuu. IlpunsTue
2.2 | Benku. CocraB u cTpoeHHE GEJIKOB. 2 1 1 Bubmuoreka [JOK YCTAaHOBOK — H Hpg’IBHeHHH
IIpEACTAaBUTCIICHU CYOKVYJBbT
DepMeHTHI - OHMOJIOTHUECKHUE https://m.edso0.ru/7f41c292 | "PH " YOKYIRTYP
OT/IMYarOIINn nux oT rpynmn C
KaTajau3aTopbl
JACCTPYKTUBHBIM u JCBHUAHTHBIM
Jlabopamopuas  paboma  Ne 1J T —
«3yueHue KaTAJINTUYECKON Tpeynpesxaenne COLMATBHO
AKTUBHOCTHU q)epMeHTOB (Ha ImpuMepe OITACHOTO ITOBEICHUS OKPYKAOIINX
aMMJIa3bl WUIH KaTajiasbl)» 4. Pazputue y obyyJarormmxcs
2.3 | Yraesoasl. JIumumael. 2 2 bubmmoreka LIOK YBa)XXEHHUS K JIIOJIM TPy, OCO3HAHUE
HyknenHoBbie KHCIOTEL. AT® https://m.eds00.ru/7f41c292 | UCHHOCTH  COOCTBEHHOro  Tpy.a.
2.4 | WcTopus ¥ METOIBI H3ydEHUS] 2 1 1 Bbubnuoreka LJOK Crpemitenne Kk (opmuposaHuio B

kieTku. Kinerounas teopus. Kierka
KaK [I€JI0CTHAas KUBasl CUCTEMA.
CrpoeHne 3yKapuoTHICCKON KIISTKH.
Jlabopamopnas  paboma Ne 2.
«3yuenue CTPOEHHUS KJIETOK
pacTeHuH, KUBOTHBIX U OaKTepui ol

https://m.edsoo.ru/7f41c292

CeTeBOM cpele  JUYHOCTHOTO |
po¢heCCHOHATHLHOTO
KOHCTPYKTHBHOT'O «uuppoBoro
ciena»



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MHKPOCKOIIOM Ha TOTOBBIX
MUKpOHpenaparax U uX ONMCaHuc»

Tema 3. ’KuzHenesaTeJbHOCTH
KJIeTKH

3.1 Oo6men BemecTB. DoTocHHTE3. bu6nmoreka [JOK
XeMOCHHTE3. https://m.edsoo.ru/7f41¢c292
3.2 | DHepreTuueckuit 0oOMeH. Bubmuorexa LHOK
[Tnactuyeckuii oOMeH https://m.edso0.ru/7f41c292
3.3 | buocunTes Oenka. Hexknerounsie bu6nmoreka [JOK
(hOpPMBI KU3HU — BUPYCHI https://m.edsoo.ru/7f41¢c292
Tema 4. Pa3mHo:kenne U
HHIUBUAYATbHOE pa3BuTHE
OpraHu3MoB
4.1 JKvzHeHHBIM UK KIeTKH. [lenenue bubnuoreka [IOK
KJIeTKH. MHTO3 https://m.edsoo0.ru/7f41c292
DOopMBbI Pa3MHOKEHHS OPTaHU3MOB
Jlabopamopras paboma No 3.
«HabmromeHne MUTO3a B KJIIE€TKax
KOHYHMKA KOpEeIIKa JyKa Ha TOTOBBIX
MHUKPOTIPEapaTaxj
4.2 Meiioz. OOpazoBaHue M pa3BUTHE Bubmuoreka [HOK
HOJIOBBIX KJI€TOK.  OIUIOJ0TBOPEHHE. https://m.edsoo.ru/7f41c292
WNunusuayanbHOe pasBuUTHE
OpPraHUu3MOB
Jlabopamopnasi paboma Ne 4.
«3ydenue CTpoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKPOTIPEnapaTaxj»
Tema 5. HaciencTBeHHOCTD B
W3MEHYHUBOCTh OPraHU3MOB
5.1 I'enetnka - HayKa 0 Bubmuorexa [JOK
HACJIEACTBEHHOCTH U W3MEHUYHUBOCTH. https://m.edsoo0.ru/7f41c292
3aKOHOMEPHOCTH HaCJIeI0BaHUS
MPU3HAKOB. MoHoruopuHOe
CKpEITHBAHNE
5.2 Jurnbpuaaoe CKpeIInBaHue. bubmmotexa [{OK
3aKOHHE3aBUCUMOI'O0  HACJIEIOBaHUSI https://m.edsoo.ru/7f41c292
MIPU3HAKOB. CueruieHHOE

HaCJICJOBAHNUEC IPHU3HAKOB.

5.IToctanoBKa BOCIIMTATEIbHBIX
Lene, CIOCOOCTBYIOIINX
(OPMHPOBAHUIO TPUBEPIKEHHOCTH K
POAHOH  KyIbTypEe, HCTOPUYECKOU
naMsTH Ha OCHOBe J00BH K Ponune,
pOAHOMY Hapoly, Mallol pOJuHE,

MIPUHATHIO TPaAULIMOHHBIX
IIEHHOCTEM

MHOTOHAIIMOHAIILHOTO Hapoja
Poccun

6.Bociuranme 'y  oOyd4arommxcs
YBOXEHUsI K JIOAAM  CTapIIero
MOKOJIGHUS! U TOTOBHOCTU K y4YacTHIO
B COLMAJIbHOM  MNOAJNEPKKE U
BOJIOHTEPCKHX JBIKEHUSIX
7.@opMupoBaHuE OCO3HAHHOCTHU
HNPUHATHS B OCO3HaHHUU
HNPUOPUTETHOX LEHHOCTH JINYHOCTHU
YeJIOBEKa; yBa)XCHHE COOCTBEHHOH M
Yy)KOH YHUKAJIBHOCTH B pa3IHYHBIX
CHUTYaIlsX, BO BceX (popMax M BHIAX
JESTEIBHOCTH.

8. Bocmmramme y oOyd4arommxcs
YBa)KEHUs K MIPEICTABUTEISIM
Ppa3IMYHBIX STHOKYJBTYPHBIX,
COLIMAJIbHBIX, KOH(ECCHOHAIBHBIX M
uHBIX rpynn. ConmpuYacTHOCTH K
COXPAaHEHHIO, TPEYMHOXEHHIO U
TPAHCIALUHU KYIbTYPHBIX TPAIULINN U

IIEHHOCTEeH MHOT'OHAITHOHAIEHOTO
POCCHICKOT0 rocyaapcTBa
9.IlponaranupoBaHue MpaBUII

3I0poBOTO W ©Oe3omacHOro obpasa
XKHU3HH, CIIOPTa; MpPEAyNpPEKACHNEe
1100 TIPEOJONIEHHE 3aBUCHMOCTH OT
aJKoroJjis, Tabaka, IICUXOAKTHBHBIX
BEILIECTB, Aa3apTHBIX WIP U T.I.
CoxpaHeHue TICUXOJIOTHIECKOH
YCTOWYHBOCTH B CHUTYaTHBHO
CJIOMHBIX WII CTPEMHUTEIHHO
MEHSIOIINXCS CUTYalUsIX

10.PerynupoBanue HOBEICHUS
o0y4aromumxcs pu 3aIuTe
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Jlabopamopnass  paboma Ne 5.
«3yuenue pe3yIbTaTOB
MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEIIMBaHUS

5.3

I'enetmka moma. HacnemoBanue
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM.
N3menunBocth. HenacnencTBeHHas
M3MCHUYHMBOCTb.

Jlabopamopnass  paboma Ne 6.
«3yueHue MOAA(DUKATTMOHHON
W3MCHUYHMBOCTH, MOCTPOEHHE
BapUAIMOHHOTO psana H
BapHUAIMOHHON KPUBOI)

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41¢c292

5.4

HacnencrBennas W3MEHYHBOCTD.
I'eneTnka gemoBeka

Ipaxmuueckass paboma Ne 2.
«CocraBieHnne u aHan3
POJIOCIIOBHBIX YEIIOBEKA

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41c292

Tema 6. Cejiekuusi OpPraHusMoB,
OCHOBBI OMOTEXHOJIOTHH

6.1

Cenexkuusi Kak Hayka W Ipoliecc.
Metoasl ¥ JOCTHXKEHUSI CEJIEKIIUU
pacTeHui u KUBOTHBIX.
buotexnomorus KaK 0Tpaciib
MPOU3BOJICTBA

bubnuoreka IHOK
https://m.edsoo.ru/7f41c292

Tema 7. DBOJIIOLIMOHHAS OHOJIOT U

10

7.1

OBOJIONHS 1 METOBI €€ N3yUCHUS.
Ucrtopusd pa3BuTus npeicTaBieHU
00 3BOIIOLINA

bubmuoreka LIOK
https://m.edsoo.ru/7f41¢c292

7.2

Bua: xputepun u cTpykTypa.
[Momynsiust Kak deMeHTapHast
eMHULIA BU/IA.

Jlabopamopuas paboma Ne 7.
«CpaBHeHHE BUOB TI0
MOP(HOJIOTHIECKOMY KPUTEPHION

bubmmoreka LIOK
https://m.edsoo.ru/7f41c292

7.3

JBKyniye cuibl (371eMeHTapHbIE
¢axTopsl) 3Bomounu. EcrecTBeHHBIN
0T0O0p U ero (hopMEI

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41c292

OKpYXaromie cpebl, COOCTBEHHOW U
yyXOH 0e30IaCHOCTH , B TOM YHCJIC

U poBOr
11.Bocnuranue y oOydaromuxcs
YBa)KEHUS K 3CTETUYECKUM

LIEHHOCTAM, 00JaJaronuii OCHOBAMM
ACTETUYECKOM KYJIBTYPHI.
12.0mpenenenue u TIPUHSATHE
CEMEHMHBIX IIEHHOCTEH, TOTOBHOCTH K
CO3JaHUI0 CEMBM U BOCIIUTAHHIO
IeTel; JEeMOHCTpamus HEIpPUATHS
HACHJIUS B CEMbe, yXoma OT
POIUTETHCKOU OTBETCTBEHHOCTH,
OTKa3a OT OTHOIICHHM CO CBOHUMH
IETHMU it X (hHUHAHCOBOTO
coJiep KaHus

13. IloctaHoBKa BOCIHTATECIbHEIX
nenedf, CHOCOOCTBYIOIIMX  BECTH
OUalor  C  JPYTHMH  JIFOIBMH,
IOCTHraTh B HEM B3aMMOIIOHMMAHMS,
HaXOINTh obmue LEJIA H
COTPYAHUYATH JJIS WX JOCTHKCHUS B
po¢heCCHOHATBHOM eTETFHOCTH

14 BocriutaHue y  OOydYaromuxcs

CO3HATEJILHOTO OTHOIICHUS K
HENPEPBIBHOMY OOpa30BaHUIO Kak
YCIOBHIO YCHEIIHON

npoQeCCHOHANBHOM 1 00IIECCTBEHHON
JeSITeIbHOCTH

15.0npenenenne u QopmupoBaHue
IPaXKIaHCKOTO OTHOIICHHSI K
npoeCCHOHANBHON  JIeITeIbHOCTH
KaK K BO3MOXHOCTH JINYHOTO YYaCTHS

B pelIeHIH 00IIeCTBEHHBIX,
TOCyapCTBCHHBIX,
0O0IIeHAITOHATBHBIX
npobiiem16.0mpeneneHue u
IPUHATHE OCHOB  3KOJOIMYECKOH
KYJBTYPBHI, COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO
3KOJIOTHIECKOTO MBIIUICHUS,

MNPUMCHCHUC OIIbITa JYKOJOTMYCCKU



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

7.4

PesynbTaThl 3BONIOLINN:
MIPHUCIIOCOOJICHHOCTh OPTaHU3MOB U
BHII000pa30oBaHUE.

Jlabopamopnas paboma Ne 8.
«Onucanue npucnoco0ICHHOCTH
OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepa»

bubnnorexa HOK
https://m.edsoo.ru/7f41c292

7.5

Hanpagnenus u nytu
MaKpO3BOJIIOIMH

bubnnoreka HOK
https://m.edsoo.ru/7f41¢c292

Tema 8. Bo3dHnkHOBeHHE H
pa3BUTHE KU3HHU HA 3emJie

8.1

Hcropus xxu3au Ha 3eMiie U
METOJIbl €€ u3ydyeHusd. [ unoresnl
MIPOUCXOXKJICHUS KU3HU Ha 3eMIie

bu6nmoreka [JOK
https://m.edsoo.ru/7f41¢c292

8.2

OCHOBHBIE 3Tarbl IBOJIIOLUN
OpraHMYEeCcKOro MUpa Ha 3emiie,
pa3BUTHUE KU3HU 0 3paM U
HEPUOJAM.

Ipaxmuuecxasn paboma Ne 3.
«M3yyeHne uCKOMaeMbIX OCTaTKOB
pacTeHi U KUBOTHBIX B
KOJUICKLIUSIXY.

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41¢c292

8.3

CoBpeMeHHas cucTteMa
OpPraHMYECKOTO MUPA.. DBOJIOLIUS
YyeloBeKa (aHTPOIIOTeHE3)

bubmnuoreka LIOK
https://m.edsoo.ru/7f41¢c292

8.4

JBwxymime cuibl ((hakTophl)
anTpornorese3a. OCHOBHBIC CTaIHH
IBOJIIOIMH YejioBeka UenoBeueckne
pacel ¥ IPUPO/IHBIE alaNTaluH
YeNoBeKa.

bubmmoreka LIOK
https://m.edsoo.ru/7f41c292

Tema 9. Opranuzmsbl u
OKpY’Kalolasi cpenia

9.1

Oxonorust kak Hayka. Cpensl
o0uTaHus U FKOJOTHYECKHE (PaKTOPBI.

AbGuotnueckue (baxTopsl.
Buotnueckue (baxTopsI.
DKOJIOru4ecKue XapaKTePUCTUKU

BHJIA U MOMYJISIIAN

Bubnnoreka LHOK
https://m.edsoo.ru/7f41¢c292

OpPUEHTUPOBAHHOM pedaekcuBHO-
OLICHOYHOM u MpPaKTUYECKON
IeSITCIbHOCTH B SKM3HEHHBIX

cUTyalusix W npodeccrnoHaIbHON
JeATEILHOCTH

17.Pa3Butue y oOyuaromuxcs
LIEHHOCTHOTO OTHOLICHUS K KyJbType
U HUCKYCCTBY, K KyJIbType pPE4YH H
KyJIbType TOBEICHHUS, K KpacoTe u
TapMOHHHU

18. dopmMupoBaHue aKTUBHOU
KU3HEHHOW TMO3WINH, IIPOSIBICHHE
WHHIMATUBBl TP OpraHu3alud |
IIPOBEJICHUU MEPOIIPUATHI, IPUHATHE
OTBCTCTBCHHOCTU 3a UX PE3YJIbLTATHI,
JEMOHCTpalus IeJeyCTPEMIIEHHOCTH
U HaCTOMYHMBOCTH B JOCTHXKCHUU
1ieJieii, TOTOBHOCTh

K MPEOJIOJICHHUIO TPYIHOCTEH

19.ITocTaHoBKa BOCIIHUTATCIBHBIX
menel, CHoCcOOCTBYIOIIMX Pa3BUTHIO
KpEaTHBHOTO MBIIIJICHUS,
TIPUMEHEHHS HECTaHIApPTHBIX

METOJIOB B PEIICHHH BO3HHKAIOIINX
npobiieM

20.0TKpBITOCTh K  TEKYIIUM U
MEPCICKTUBHBIM U3MEHEHUSIM B MUPE
TpyAa, TOTOBHOCTH K OCBOCHHIO
HOBBIX KOMIICTCHIMI U K U3MCHEHUIO
yCJOBHI TpyAa

21.ITocTanoBka BOCIUTATENbHBIX
meneld, CHoCOOCTBYIOIIMX Pa3BUTHIO
HaBBIKOB  3((QeKTUBHOTO  0oOMeHa
nHpopManuei

W B3aUMOJNCHCTBHA C  JAPYTUMH
JIIOABMHM, O0NafAIOIIMMU HAaBBIKAMU
KOMMYHHKAIIUN

22 IlponarangpoOBaHNUE TEPIUMOCTH
U YBaXCHUS K 00BIYAsIM M TPATUIIUASIM
HapoJI0B Poccun 51 JIPYTHAX
TOCYAapCTB, CIOCOOHOCTH K
MEXHAITUOHATEHOMY



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

9.2 | Jlabopamopnas  paboma Ne 9. 2 2 bubnunoreka LHOK
«Mopdornorudeckue  0COOCHHOCTH https://m.edsoo.ru/7f41c292
pacteHuit u3 pa3HBIX MeCT
oburanmst». Jlabopamopnas paboma
MNe 0. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

Tema 10. CoobmecTBa 1 6
IKOJIOTHYECKHE CHCTeMBbI

10.1 | CooOmectBa OpPTraHH3MOB. 2 2 bubmuoreka ITOK
DKOCHUCTEMBI M 3aKOHOMEPHOCTH WX https://m.edsoo.ru/7f41¢c292
CYIIECTBOBAHUSL. [Mpupousie
9KOCHCTEMEI. AHTpOIOreHHbIE
9KOCHCTEMBI

10.2 | buocdepa — riobanbHas SKOCHCTEMA 2 2 bub6moreka [IOK
3emutn. 3aKOHOMEPHOCTH https://m.edsoo.ru/7f41c292
CyliecTBOBaHUs Onocephl

10.3 | YenoBeuectBo B Oumoctepe 3emiu. 2 2 Bubmuoreka [JOK
CocyliecTBOBaHHE ~ MPUPOIBI | https://m.edsoo.ru/7f41c292
4eJ0BeyecTBa
IIpodeccnonanbHo-

OpPMEHTHPOBAHHOE cojiep:kaHue
(copep:xkanue NPUKJIATHOTO
MOJYJIs1)

Tema 11. BuOTEXHOJI0TUM B *KM3HU 4
KaK/10T0

11.1 | buorexHoJIOrUA KaKk OTpacib 2 2 bubnuorexa LIOK
MIPOM3BO/ICTBA https://m.edsoo.ru/7f41¢c292

11.2 | IlepcieKTHUBBI IPUMEHEHHUS 2 2 Bubmuorexa [JOK
OMOTEXHOJIOTUN B https://m.edso0.ru/7f41c292
TOPHOJ00BIBAIOIIEH
MPOMBIIIJIEHHOCTH
IIpome:kyTouHas arrecramust /I3 2 2
HUTOrO: 64 51 13

u MEXKOH(PECCHOHATBHOMY
COTJIACHUIO

23.ITocTanoBka BOCIUTATEIbHBIX
HeJel, CHoCOOCTBYIOIINX Pa3BUTHUIO
HAaBBIKOB MPOTHBOACUCTBUS
KOPPYIIIHH

24. PasButHe y oOyuaromuxcs
OepeKITMBOTO OTHOIICHUS K
MPUPOJHOMY HACJIEOUIO CTPaHBl H
Mupa, TIPOSIBIICHHE

c(OPMUPOBAHHOCTH HKOJIOTHIECKOH
KylnbTypel Ha OCHOBE IOHHMAaHHS
BIIMSHUS COLIUAJIBHBIX,
9KOHOMHUYECKHX 1 MPOPECCHOHATBHO-
IIPOU3BOJCTBEHHBIX IIPOLIECCOB Ha
OKpYyKaloulyr cpeny. Beipaxxenue
JIeATENIBHOTO HENPUATUS JCICTBUI,

MPUHOCAIINX Bpen Ipupoe,
pacrmo3HaHWe  OHNACHOCTH  CpEAbl
obuTaHus, HOpeaynpexkacHue

PHCKOBAaHHOTO TOBEICHUS APYTHX
rpaXkIaH, MOMYJISPH3AIMSI CIIOCOOOB
COXpaHEHHsl MaMATHUKOB IIPUPOIbI
CTpaHbl,  pPETHOHa,  TCPPUTOPHHU,
MOCEJICHMS, BKJIFOUCHHBIN B
00I1IeCTBEHHBIE WHHIIATHUBBI,
HarpaBJIeHHbIC Ha 3200TY O HUX
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA

Peanuzarnus nporpammel nipeiMeta «buonorus» tpebyer Hamuuusi ydyeOHOrO KaOWHETa, B
KOTOPOM HMMEETCsl BO3MOXKHOCTh 00eCIeunuTh CBOOOTHBIN OCTYI B ceTh MHTEpHET BO BpeMsl Y4eOHOro
3aHSATHA U B IEPUOJ] BHE YUeOHOH AEATEIbHOCTH O0YYalOLIIXCSl.
O6opynoBanne yueOHOTO KabnHeTa!
- HHTEPAKTHBHAS JIOCKA;
- CTOJI IIpernojaBaTes;
- CTYJ IpernojaBaTtess;
- CTOJIBI IByXMECTHBIE;
- cUcTeMa XpaHeHHUs TaOJIUI] U TIaKaToB;
TexHnueckue cpeacTBa 00yUCHHS:
- KOMITBIOTED;
- IPOEKTOP;
- KOMILIEKT repbapueB AeMOHCTPAILIMOHHBIIH;
- MUKPOCKOII IEMOHCTPAIIMOHHBI;
- HabOp MHUKPOIIPENIapaToB 0 00IIeH OHOIOTHH;

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS OBYYAIOIIUXCHA

OcHogHnas aumepamypa:
[Naceunuk B.B., Kamenckuit A.A., Pyomnos A.M. buosnorus (6a3oBsiii ypoBens). 10 kiacc. - M.:
IIpoceemenue, 2022
Kamenckuii A.JI., Kpukcynos E.A., [laceunuk B.B. bruonorus (6azoBsiii yposens). 10-11 kmaccsl. - M.:
Hpodoa, 2019
Hononnumenvras tumepamypa:

1. Bansuckuii, C. U. EctecTBo3HaHMe: y4eOHUK U PAKTUKYM ISl CPETHETO PO eCCHOHAIEHOTO
obpazoBanus / C. U. Bansuckuii. — MockBa : Uznarenscto FOpaiit, 2020.
2. T'openos, A. A. EctecTBo3HaHue: yueOHOE TTOCOOUE IS CPEIHET0 PO ECCHOHAILHOTO 00pa3oBaHusl /
A. A. T'openoB. — 4-e u3z., nepepad. u qor. — Mocksa: U3garenscto FOpaiit, 2020

METOANYECKUE MATEPUAJIbBI JJI51 TIPENNOJABATEJIS
1. Anactacosa JL.II. O6mras 6uonorus. unakrnyeckue Matepuansl. — M.: Benrtana-I'pag, 1997.
2. borganosa T.JI., ConogoBa E.A. buonorus. CripaBOYHUK 7151 CTAPUICKIACCHUKOB U MOCTYHAIOUIUX B
By3bl. — M.: ACT-mpecc, 2006.
3. Bonrosa U.B. CoopHuk 3aaa4 no obuiet ouosoruu i moctrymnatomux B BY3e1. — M.: Onukce 21 Bek,
2005.
4. 3axapoB B.b., MamontoB C.I'., Counr HU. O6mmast 6uonorus: Yue6. ans 10 — 11 k. obmeobpazoar.
VYue0. 3aBenenuti - M.: JIpoga, 2005.
5. Puc 3., Crepubepr M. Ot kinerok k aromam: MIIrocTpupoBaHHOE BBEIEHHE B MOJIEKYJISIPHYIO
ouonoruro: Ilep ¢ arrm. — M.: Mup, 1988.
6. Cyxosa T.C., Koznosa T.A., Coann H.U. O6mas 6uonorus. 10 — 11 ki.: Pabouas Terpajp Kk yueOHUKY
/ mox pexn. B.B. 3axaposa. — M.: [Ipoda, 2003.
7. Ypoku o6mueit 6nonoruu: [locobue mns yunrens / B.M. Kopcynckas, I.H. Muponenxo, 3.A. Mokeesa,
H.M. Bepaunun. — M.: IIpocsemnienue, 1986.
8. KpukcynoB E. A., INaceunuk B. B. Dxonorus. 10 (11) kmacc: Yue6. mns oOmieo0pas3oBar. yueo.
3aBeieHuH. 5-e u3g., 1opad. M.: llpoda, 2001. — 256 ¢
9. Peiimepc H. @. Kparkuii cinoBaph OHONOTHMYECKWX TepMHUHOB: KH. mms yuwrens. — 2-e uzg. M.:
IIpocsemenue, 1995. — 368 c.
10. Peitmepc H. ®. Havana skonoruueckux sHannid.M.: Uznatenscteo MHOILY, 1993. — 261 c.
11. Oumuknonenus mis nerer. I'mas. Pen. B. A. Bonogua.M.: ABanTa+, 2001. — 448 c.
12. Bepsunun H.M., Kopcynckas B.M. Obmas meronvka nmpenoaaBanus ouonoruu. — M.: IIpocsemienue,
1986.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1. «Emnnas xomnexknus [{udpoBeix OO6paszoBarenbHbIX PecypcoB» (Habop mHHQPPOBBIX pPecypcoB K

yueOHukam nuaun [Tonomaperoii M.H.) (http://schoolcollection.edu.ru/)
2. www.hio.1september.ru— rasera «bronorusny -npuaokeHne K «1 ceHTaops».



http://schoolcollection.edu.ru/

3.http://bio.1september.ru/urok/ -Matepuassl Kk ypoky.

4. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTUH

5. http://ebio.ru/ - DnekTpoHHbIH yueOHUK «BHOTOTHSD.

6. http://www.gbmt.ru/ - Tocynapcreennsiit buonormueckuii myseit um. K. A. TumupsizeBa. BupryansHeie

9KCKYPCHH.



