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PaGouass nporpamMma nmo yuyeOHomy npeamery «buosiorus» Ha ypoBeHb cpeaHero 00-
1mero o0pa3oBaHUsl COCTABJIEHA € y4eTOM padoueii mporpamMmsbl BocnuTaHus. Bocnura-
TeJbHbII MOTEHUHMAJ JAHHOT0 Y4eOHOro npeaMera odecreqyuBaeT peajau3amuio 0J1aronpu-
SITHBIX YCJIOBHIA JJISl Pa3BUTHS COIHAJIBLHO 3HAYUMBIX OTHOIIEHUI 00YYAIOIIMXCSl U MpPeiK-
/e BCero HeHHOCTHBIX OPUEHTHPOB (LieJIeBbIX IPUOPUTETOB):

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUHN C 00Y4YalOIIMMUCS, CIIOCOOCTBYIOMIUX I0-
3UTHBHOMY BOCHPHATHIO 00YyJaIrOMUMHUC TPEOOBaHUH U MPOCKO YUUTEIS, IPUBJICUCHUIO
X BHUMaHHS K 00CyXIaeMoil Ha ypoke nH(OpMaIliy, aKTUBU3AIIMH MX ITO3HABATEIbHON
JIESITEIIbHOCTH;

- MOOYXJIeHHe O0ydJaronuxcs coOt01aTh Ha YPOKE OOIIECTPUHATHIC HOPMBI MOBEICHHUS,
npaBujia OOIIEHUS CO CTApIIUMU U CBEPCTHUKAMHM, MMPUHIUIBI YI€OHON TUCIIUTIIMNHBI U
CaMOOpTaHU3allnY;

- IEMOHCTpalUs 00y4arOUMMHUCS TPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOT'0 TIOBEACHMUS,
MIPOSIBJICHUST YEIOBEKOIIOOMS U JOOPOCEPACUYHOCTH Yepe3 MOAOOP COOTBETCTBYIOIIUX
3aJ1a4 JJIsl pelICHUs;

- MPUBJICYEHNE BHUMAHUS O0YYaIOMIMXCS K IIEHHOCTHOMY aCMEeKTy OOYyJaroluxcsi K Mo-
JIYYEHHIO 3HAHWM, HATAKUBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH U3y4aeMBbIX
Ha ypoKax SIBJICHUH, OpraHu3aiiis uX padoTHI ¢ MOJy4aeMON Ha YpPOKe COIHAIbHO 3Ha-
YUMo nHpopMaImeil;

- BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYDP, KOTOPHIE TOMOTAIOT MOAJEPKATh MOTUBALIUIO
00ydJaromuxcs K MOJYYCHHUIO 3HAHUH, HATAKHUBAHUIO TIO3UTHUBHBIX MEXITMYHOCTHBIX OT-
HOIIICHUH B KJIacce, TOMOTal0T YCTAHOBIICHHIO TOOpOKEIaTeIbHOW aTMOCc(epsl BO BpeMs
Ypoxa,

- IPUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX (hOPM pabOTHI C OOYJAIOITUMHUCS . HHTEIIIEKTY-
ABHBIX UTP, CTUMYJIUPYIOIINX MO3HABATEIbHYIO MOTHUBAITUIO 00yUYarOITHXCS;

- UHULUUPOBAHUE U TOJACP>KKA MPOCKTHO-UCCIEIOBATEIBCKON AESITEIHBHOCTH 00ydaro-
IIUXCA.

- IPUMEHEHHE TPYIMIOBON pabOThl WM pabOTHl B Mapax, KOTOPhIE ydaT O0y4Yaromuxcs
KOMaHJTHOW paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00yUYarOIIHMMHUCS.

Hcnons3oBaHne BOCIUTATENBHBIX BO3MOXKHOCTEH COACp)KaHMSI TeMbl uepe3 Mmoadop
COOTBETCTBYIOILIMUX 3a/1a4.



Conep:kanue y4eOHOI0 nmpeamera
YPOBEHBb — 6A308blii

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ononorun B popMHUpOBAHMM COBPEMEHHOW HAay4YHOW KapTuHbI mupa. Cucre-
Ma OMOJIOTUYECKHUX HaYK.

MeTobl TO3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHne, Kiaccu(uKaius, MOJCTUPOBAaHKE, CTaTUCTUYECKas 00paboTKa aH-
HBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[IpakTrueckast padota Ne 1. «cnonb3oBaHue pa3IMUHbIX METOJIOB MIPU U3Y-
YeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aNMs.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ononoruu. OTinane
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHUH ), OMOChEPHBI.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUM COCTaB KIIETKA. XHUMHUYECKHUE HJIEMEHTBhI: MaKpOXJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMY BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lognep:xanue ocMoTH-
4ecKoro OaiaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHMCIIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (IIE€pBUYHAS, BTOPUYHAs, TPETUYHASI U YETBEP-
TUYHAsl CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buomornueckue ¢yHKIINN
OEIKOB.



depmenTsl — Ouonornyeckue karaiauzaTopbl. CTpoeHHne (QepMeHTa: aKTHUB-
HBI 1eHTp, cyOcTpatHas crneuuduunoctb. Kopepmentsl. Butamunsl. Otianuuns
(EpMEHTOB OT HEOPTaHUYECKUX KAaTAJIN3aTOPOB.

VYrneBoabl: MOHOCaxapuabl (MII0K03a, pudo3a U 1e30Kcupr003a), qucaxapu-
1Bl (caxapo3a, JIaKT03a) U IoJucaxapuabl (Kpaxmall, [NIMKOIeH, LeJtoi03a). buo-
JOTUYECKUE (PYHKITMH YTIICBOJIOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruzipoobHbIe cBolicTBa. bronornueckue GyHkiuu aunuaos. CpaBHEHHUE YTIIEBO-
JI0B, OCJIKOB U JIMIIUJOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennossie kucnorsl: [JHK n PHK. Hykneotuasl — MOHOMEpBI HYKIENHO-
BbIX kucnotT. Ctpoenue u pyukuun JJHK. Ctpoenune u ¢pynkiuu PHK. Buast PHK.
AT®: ctpoenne u QyHKIHH.

[{uTosnorus — Hayka o kierke. Kinerounas Teopust — npuMep B3auMOIEUCTBUSA
uaen u (akToB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3yUEHUSI KIETKH.

Kierka kak nenocrtHas xuBas cucteMa. OO0mye Npu3HaKkU KJIETOK: 3aMKHY-
Tasg HapyxHas memOpana, monekynsl JJHK kak renernueckuii ammapar, cuctema
CUHTEe3a Oenka.

Tunsl KIETOK: 3yKapuoTUdeckas U npokapruotuueckas. OcoOeHHOCTH cTpoe-
HUSl IpokapuoThyeckoil kietku. Kierounas crenka Oakrepuil. CTpoeHue syka-
puoTHYECKOW KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOM U TpUOHOM
KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢ynkun. [Inazmatuueckas memOpaHa, e€ cBoiicTBa 1 pyHkuuu. [{utonnazma u eé
opranouisl. OnmHoMeMOpanHbie opranou sl kietku: IIIC, annapart ['oabmxu, Ju-
30COMBI. [10IyaBTOHOMHBIE OPTaHOMIBI KJIETKU: MUTOXOHAPHWH, Mtactuibl. lIpo-
UCXO0XKJICHUE MUTOXOHAPUI U tuiacTua. Buasl mnactua. HememOpanHbie opraHou-
Ibl KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTp, LEHTPUOJU, PECHUYKH, >KT'YTHUKH.
OyHKIMHA OPraHOUI0B KJIETKU. Brirouenus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sanpa: siaepHas o0o0J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[uarpammel: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEXWBOW NPUPO-
ne», «Pacpenenenne XMMUYECKUX DJIEMEHTOB B KUBOU IPUPOLIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnula XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHHEe KMBOTHOM KIIETKW,
«CTpoeHrEe pACTUTENBHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIETKN», « Y TIeBOAbD, «JIUMHUABD.



OOopynioBaHHE: CBETOBOM MHUKPOCKOIN, 00OpPYIOBAaHUE IUIsl NMPOBEACHUS Ha-
OJIIOZIEHUI, U3MEPEHUM, HKCIEPUMEHTOB, MUKPOIPENAPAThl PACTUTEIbHBIX, KH-
BOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

JlabopaTtopHas pabdota Ne 1. «/3ydyeHune KaTaJiuTUYECKONH aKTUBHOCTU (ep-
MEHTOB (Ha MPUMEPE aMuUIa3bl WU KaTaJla3bl)y.

JlabGopaTtopHas padota Ne 2. «3ydeHue cTpoeHUs KIETOK paCTEHUMN, )KUBOT-
HBIX U OaKTEpHil TOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax M MX oIuca-
HUE.

Tema 4. ’)KuzHeneATeIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa0oM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMMWISIMA (SHEPreTUYEeCKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIlecca MeTa-
O0onu3ma. Poiib 3aKOHOB COXpaHEHMs BEIECTB M SHEPTUU B MOHUMAHUU MeTabo-
au3Ma.

Tunel oOMeHa BemecTB: aBTOTPoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBasi u TeMHOBasi (a3l PporocuHTe3a. Peakuuu porocun-
Te3a. DphHeKTUBHOCTH GOoTOCHHTE3a. 3HAaUeHUE (OTOCUHTE3A JIJIs )KU3HU Ha 3emIie.
Bnusnaue ycnoBuit cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS! €T0 TIPOYKTHB-
HOCTH y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAYEHUE XEMOCUHTE3a JIs
JKU3HU Ha 3eMJIe.

DHepreTrueckuii 0OMeH B KiieTKe. PaciernieHue BeecTB, BbIICIICHUE U aK-
KyMYJUPOBAHUE PHEPTUM B KJIETKE. DTalbl SJHEPreTuyeckoro oomeHa. [ mukomus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanue. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuun matpuunoro cunresa. I'enernueckas undopmanus u JIHK. Peanu-
3aIMsl TeHeTUYeCKor nHpopmaluu B KieTke. ['eHeTHYecKuil KoJ U ero CBOMCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsuusa — 6uocunres 6enka. Jra-
bl TpaHcasuuu. KoaupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS M KM3HCHHOTO ITMKJIa BUPYCOB. bakTepuo-
daru. bone3nn pacteHuit, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc
uMmmyHo euiuta yenoreka (BMY) — Bo3Ooyautens CIIM]la. OOpaTtHasi TpaHc-
KpUIIUS, peBepTaza W uHTerpasza. llpodunakrtrka pacnpocTpaHEHUS! BUPYCHBIX
3a00JIeBaHUM.

JleMmoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«Ctpoenre u PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTndeckui Kom,



«Bupycs», «bakrepuodparn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTeprodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anminkanuun «Yasoenue IHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUIAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KieTounplii UK, WA KU3HEHHBIN 1TUKI KiIeTku. HTepdasza u mutos. [Ipo-
IIECCHI, MpoTeKaromme B uHTepdase. Permukanus — peakus MaTpU4HOTO CUHTE3a
JHK. Crpoennie xpomocoM. XpOMOCOMHBIN HAO0Op — KapHOTHUIL. JUIIOUIHBIN U
rariouaHBIA XpOMOCOMHBIE Ha0Ophl. XpomaTuabl. [luTomoruueckre OCHOBBI pas-
MHO>KEHHS U1 UHIUBUAYaJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxodmue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYEeCKU CMBIC MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U moJioBoe. Bujpl Oecrionoro
Pa3MHOXKEHUS: JEICHUE HAJABOE, MOYKOBAHNWE OJHO- MU MHOI'OKJIETOYHBIX, CIIOPO-
oOpa3oBaHUE, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUPOBAHUE Opra-
HU3MOB, €r0 3HaYECHUE IS CEJICKIIUU.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Cragun Mmeriosa. IIporeccel, MPOUCXOASIIME HAa CTagusAX Meno3a.
[loBenenune xpomocoM B Merno3e. Kpoccunrosep. buosiornuecknii CMbICT 1 3Ha4e-
HUE MeWo3a.

["amerorenes — npouecc oOpa3zoBaHMsI MOJIOBBIX KJIETOK y KUBOTHBIX. [Toio-
BbI€ JK€JI€3bl: CEMEHHUKH U AUYHUKU. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (CrepmMaTo30u, SUIEKIIeTKa) — cepMaroreHe3 u oporeHe3. OCOOEHHOCTH
CTPOCHHMS SULEKIETOK U criepMaro3onnoB. Omiogorsopenue. [laprenorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (M-
Opuorenes). Jrarbl SIMOPUOHATBHOTO PAa3BUTHS Y TTIO3BOHOYHBIX YKUBOTHBIX: JPO0O-
JeHHue, TacTpyisus, opraHorere3. IloctamOpuoHanbHOEe paszButhe. Tumel mo-
CTOMOPHOHAIBHOIO PA3BUTHS: MPSAMOE, HEMPSAMOE (JTMUMHOYHOE). BiusiHue cpenbl
Ha Pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJACT-
BA.

Poct u pa3zButne pacteHuil. OHTOreHe3 HUBETKOBOIO PACTEHUs: CTPOECHUE Ce-
MEHH, CTaINN PA3BUTHSI.

JlemoHncTpanum:

Tabnuubl u cxembl: «POPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OmII0-
JIOTBOPEHUE Y LBETKOBBIX PAaCTCHUI», «BereratTuBHOE pa3sMHOKEHUE PACTCHUN,
«[lenenue knetku O6akTepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHne Xpomo-
coMbl», «Knerounsrii nukny, «Pemukanua JHK», «Mutos», «Meito3y, «IIpsmoe
U HENpsIMOE pa3BUTHE», «['aMeToreHe3 y MIIEKONMUTAIOIIMX U YeI0BeKa», «OCHOB-
HBIE CTaJUN OHTOTECHE3a».

ObopynoBaHue: MUKPOCKOI, MUKpornpenapatbl «CrnepMaTo30u1bl MIEKOIH-
TaIiero», «sinexnerka Miaekonuraromero», «Kapuokrnues B KieTkax KOpeliKa



JyKa», MarHUTHasi MOJIeNIb-antinkanus «Jlenenne kinerkm», moaens JJHK, monens
MeTadazHO XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaGnrogenue Muto3a B KJIeTKaX KOHYHMKA KO-
pelIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTtopHas padota Ne 4. «/3ydeHne CTpOSHHUS TOJOBBIX KJIETOK HA TOTO-
BBIX MHUKpOIIpenapaTax».

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuKU. VIcTopus pa3BUTHUS TeHETUKU. Poib nuTonoruu
U OMOpPHOJIOTUM B CTAHOBJICHWHM TE€HETHUKHU. BKJIam POCCHICKUX W 3apyOeKHBIX
Y4EHBIX B Pa3BUTUE F€HETUKU. METO/Ibl TEHETUKH (TUOPUI0JIOTHYECKHM, ITUTOTe-
HETUYECKUH, MOJICKYJSIPHO-TeHeTHUeCKUi). OCHOBHBIC TE€HETUYECKUE MOHSITHUS.
['eHeTMUYECKash CUMBOJIUKA, UCIIOIb3YEMAs B CXEMAX CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HAcJIeIOBaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE ['. Menaenem.
MoHorubpuIHOE CKpelMBaHue. 3aKOH €IMHO-00pasusi THOPUIOB MEPBOTO MOKO-
nenus. IIpaBuno MTOMHHUPOBAaHUS. 3aKOH pACIICIUIEHUS NPU3HAKOB. [ umoresa
yuCTOTHI raMeT. [1oHOE 1 HenoHOe TOMUHUPOBAHUE.

JuruOpugHoe cKpelmmBaHue. 3aKOH HE3aBUCUMOTO HACTEAOBAHUS IMpHU3HA-
koB. lluTroreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKPENIMBAHUSA. AHAIU3UPYIOIIEE
cKkpemuBanue. Mcnonb30BaHNe aHATU3UPYIOIIETO CKPEIIMBAHUS JJIs1 ONPEICIICHUS
TEHOTHUIa 0COOH.

CuerieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuernieHHo-
My HacJI€JOBaHUIO reHOB. HapylieHue criernsenys reHoB B pe3yJibTaTe KPOCCUHIO-
BEpa.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE OMNpeAcieHrne mnosa. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHsie U rereporameTHole oprann3Mel. Hacinenosanue npu-
3HAKOB, CLICIUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. BUABI ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponb cpenpl B HEHACIEACTBEHHOM M3MEHYMBOCTU. XapaKTePUCTUKA MOAUDUKAIIH-
OHHOM M3MEHYMBOCTH. BapuanmoHHbIN psifi U BapuanuMoHHas kpusass. Hopma pe-
aKIMu npu3Haka. Kolm4yecTBEHHbIE M KAYECTBEHHBIE IIPU3HAKK U UX HOpMa peak-
1uu. CBolicTBa MOIU(UKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAs, HU3MEHUUBOCTh. KoMOMHATHBHAs
M3MEHYMBOCTh. Melo03 U MOJIOBOM MpoliecCc — OCHOBA KOMOWHATUBHOW M3MEHYH-
BOoCTH. MyTanmoHHast u3MeHunBOCTh. Kiaccudukanus MyTauuid: TeHHbIE, XpOMO-
COMHBIC, TeHOMHBIC. YacToTa U MpuYrHBI MyTaluidi. MyTarennbie (pakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAZIOB B HACJIEACTBEHHOUW n3MeHunBoctr H. . BaBuioga.

Buesnepnast HaCiIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetrunka yenoBeka. Kapuorun uvenoBexka. OCHOBHBIE METOAbI T€HETUKHU Ye-
JIOBEKa: I'eHEaJIOTMYEeCKUi, OJIM3HEI[OBBIM, IIMTOTCHETHUYECKHH, OMOXMMUUYECKHUH,
MOJIEKYJISIpHO-TeHeTHUeCKUl. COBpEMEHHOE OMNpEAECICHUE TE€HOTHUIIA: MOJIHOTe-



HOMHO€ CEKBEHUPOBAaHHUE, N€HOTUIUPOBAHUE, B TOM uyucie ¢ nomompro [II[P-
ananusa. HacnencTBeHHble 3a00J€eBaHUsS YelIOBEKa: reHHbIe 0O0e3HH, OOJE3HU C
HACJIEICTBEHHOM MPeapacnoiioKeHHOCTbI0, XPOMOCOMHBIE Oose3nu. Comaruue-
CKHU€ U reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIMIIBI 310pOBOro 00-
pasa >KU3HU, JAUArHOCTUKU, MPOPUIAKTUKA U JICUCHUSI T€HETUYECKUX OOJIe3HEH.
Meauko-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAUIMHCKOM T'€HETHKU B
NPENOTBPALCHUH U JICYEHUU T€HETUYECKHUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €Tr0 LUTOTEHETHYE-
CKas OCHOBa», «3aKOH PACILEIJIEHUS M €ro LHUTOT€HETHYECKas OCHOBa», «3aKOH
YUCTOTHI TameT», «JlurudpuaHoe ckpemuBanuey, «l{luronornueckne oCHOBBI M-
rUOpUHOTO CKpeluBaHusy, «Meio3», «B3aumoaeicTBre asieIbHBIX TE€HOBY,
«l'eHeTHUECKHE KapThl PACTEHUM, >KUBOTHBIX M YEJIOBEKa», «l'€HeThka mosay,
«3aKOHOMEPHOCTH HACJIEAOBAHUs, CLEIUIEHHOTO € MOJIoM», «Kapruotumsl yenose-
Ka U KUBOTHBIX», «Bu1bl n3MeHUnBOCTHY, «MoauduKanoHHas U3MEHYUBOCTDY,
«HacnenoBanue pesyc-akropa», «l'eHeTHKa rpyIrm KpoBu», «MyTalmoHHast U3-
MEHYHUBOCTBY.

OOopynoBanue: MoAeNU-aMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHue», «uruOpuaHoe ckpemuBanuey, «llepekpéct xpo-
MOCOM», MUKPOCKON U MUKpompenapar «/lpo3oduna» (Hopma, myTanuu GhopmMbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas padota Ne 5. «M3ydeHue pe3yabTaToB MOHOTUOPUIHOTO U JTU-
TMOPUHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKaMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 MyTauuii y apo30huiibl Ha TOTOBBIX
MHUKPOIIPENApATAX ).

[Tpaktrueckast pabora Ne 2. «CocTaBineHue U aHaJIU3 POJOCIOBHBIX YEIIOBE-
Kay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. M. BaBuiioBa o neHTpax NpOUCXOXKIAEHUS U MHOTOOOpasusl KyJbTyp-
HbIX pacTeHuil. LIeHTphl NMpoUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CopT, mopoja,
HITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBbIi 1 MHANBUAYAIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUHW W KUBOTHBIX. OILIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
CKpelBaHue — uHOpuauHr. Yucras nuaus. CKkpenuBaHie YUCThIX JIUHUM. ['ere-
po3uc, unu rudbpuaHas cwia. HepoactBenHnoe ckpenuBanue — aytopuauar. Otaa-



n€HHas THOpuan3aIus u e€ ycrnexu. VMICKyCCTBEHHBIN MyTareHes v MmojaydeHue mo-
JIMIUIOUIOB. JIOCTHKEHHUS CENEKIUH PACTEHUMN, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs HHXKXEHEpUs. ITalbl
co3nanus pekomOuHanTHoM JIHK u TpaHcreHHbIx opranu3mMoB. KierouHas uHxe-
Hepus. KileTouHnble KyabTypbl. MUKPOKIIOHAIBHOE pa3MHOXKEeHUE pacTeHui. Kio-
HUPOBAHUE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIO-
THYECKHe U dTHYecKue mpooembl. [ MO — reHeTndecku MOIu(UIIMPOBAHHBIE OP-
TaHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, M. ®. liBa-
HOB.

Tabmuib! u cxemsl: kapTa «LIeHTpBI MPOUCXOKACHHUS U MHOTOOOPa3Us Kyb-
TYpHBIX pacTeHui», «Iloposibl JOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTypHBIX pac-
TeHuit», «OtaanéHnas rudbpunmuszainus», «Padotel akagemuka M. @. VBaHoBay,
«JTomumnonaus», «O0BEKTbl OMOTEXHONIOTUNY, «KIIeTOUHBIE KYJIbTYphl U KIOHHU-
poBanue», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

Okckypcust « OCHOBHBIE METOJBI U JOCTHKEHUS CEJICKIIMU PACTEHUM U KU-
BOTHBIX (HA CEJICKIMOHHYIO CTAHIIUIO, JIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEINIMYHOE XO3UCTBO, JJA0OPATOPHUIO arpOYHUBEPCUTETA HIIH HAYYHOTO
HEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3>BOJIIOLMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CuzerenscTBa 3BOMOLMH. [[aleOHTOIOTHYECKHE: TTOCIEA0BATEIBHOCTD I10-
SBJICHHSI BUJOB B MaJICOHTOJOTUYECKOM JIETOMUCH, NepexoaHbie ¢popmbl. bruoreo-
rpaduyecKue: CX0ICTBO U paznuune ¢payH U GJaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKHUE: CXOJICTBA M Ppa3invuvsg MOPHOHOB PA3HBIX BHUJIOB IO-
3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHUYHbBIC, aHAJOTHUYHbIE, PY-
JTUMEHTapHBIC OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO Me-
XaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeW y BCEX opra-
HU3MOB.



OpomounoHHas teopust Y. lapsuna. IIpeanocbuiku BO3HUKHOBEHUS JapBU-
HU3Ma. J[BIXKyIIMe CUIIBI HBOJIIOLMK BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXeE-
HUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpenenEéHHas U3MEHYMBOCTh, OOpb0a 3a
CYILIECTBOBAHHE, €CTECTBEHHBINU OTOOD).

Cunrernueckas Teopust 3BooIK (CTD) u €€ OCHOBHBIE TIOJIOKEHMUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBuxymire cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoje. MyTalMOHHBIH
npoiiecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lomysiiMOHHbBIE BOJIHBI U Apend re-
HOB. M30Is111st 1 MUATpanus.

EctecTBenHbIi 0TOOp — Hampapistomuil ¢pakTop dBoonun. PopMbI ecTecT-
BEHHOT'O 0TOOpAa.

[TpucnocoOIeHHOCTh OPraHu3MOB KaK pe3yibTaT 3Boitouuu. [Ipumepsl npu-
croco0JIeHH y opraHu3MoB. ApoMop(ho3bl U UAHO-adanTaI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHOBHBIE (POPMBI BUI000pa30-
BaHUs: reorpaduyeckoe, IKOJIOTUIECKOE.

MakpoaBosorus. @opmbl 3BOIOLMUK: (PuiIeTUYECKAs, JUBEPIeHTHAs, KOH-
BEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxokIeHHE OT HECNENHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crienuanu3anusa. AIanTUBHAS pandalysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunueu, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepuios.

Tabnuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CylIECTBOBA-
Hue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3ne COpToB pacTeHu», «MHOTO00pa-
3M€ MOpoA >KUBOTHBIX», «llomymsauumny, «MyTallMoHHAas U3MEHUYUBOCTH», «ApO-
Mopdo3ey, «Uanoamanranum», «O0mas aerenepamus», «JBmKylme CHIIbl 3BO-
mouuny, «Kaprta-cxema mapipyra mytemectsus Y. Jlapsunay, «bopnba 3a cyiie-
cTBoBaHue», «lIpucnocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BuI000pa-
30BaHHE», « IKOJOTUYECKOE BUI000PA3OBAHUEY.

ObopynoBaHue: KOJUIEKIUSI HACEKOMBIX C pa3JINYHBIMU TUIIAMHU OKPACKH, Ha-
OOp MI0I0B U CeMsH, KoJuleKus «lIpuMepsl 3alIUTHBIX MPUCIOCOOJICHUN Y KHU-
BOTHBIX», MoJenb «OCHOBHBIE HANpaBiICHUS 3BOJIIOLUN», OOBEMHAs MOIEINb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra mupa, Komiekus «DopmMbl COXpaHHOCTU UCKO-
MaeMbIX JKMBOTHBIX M pacTeHHi», MoAenb anmumkanus «llepekpéct xpomocom,
BJIQXKHbIE TIpenapaThl «Pa3BuTue HacekoMoroy, «Pa3BuTue JISTymIKm», MUKpPOMpe-
napat «po3zoduna» (Hopma, MmyTauuu (popmMbl KPbUIHEB U OKPACKH TEJNA).

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».



JlabopaTtopHnas padota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4HbIe MIPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble runoressl BO3-
HUKHOBEHHMS KU3HU HA 3eMJjie: a0uoreHe3 1 naHcrnepMusi. XMMU4YecKasi HBOJIIOIHS.
AOHOTeHHBI CUHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPUMEH-
TaJbHOE MOATBEPKACHUE XUMUYECKOH 3Bomonnu. HavanpHble 3Tambsl OMogoruyie-
ckoii sBosronuu. I'unore3za PHK-Mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MPOTOKJIETKH. [lepBble KiIeTKH M ux 3Bosionusa. PopmupoBaHue
OCHOBHBIX T'PYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam M nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u €€ nepuoabl: KEeMOPHUICKHM, OPIOBUK-
CKUU, CUITyPUUCKUH, IEBOHCKHUM, KAMEHHOYTOJIbHBIMN, TIEPMCKUH.

Me3o300CKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3oiickas 3pa U €€ nepruojpl: MalleOreHOBbIN, HEOT€HOBBIM, AHTPOMOTe-
HOBBI.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIHHOTO W JKUBOTHOTO MHUpa. ApoMOp(oO3bl Y paCTCHHUIN U KU-
BOTHBIX. [losiBIEHNE, pacuBET ¥ BBIMUPAHUE TPYIII )KUBbIX OPraHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak OTpakeHue HBOMOUHMH. OCHOBHBIE CHC-
TeMaTUYECKUE TPYNIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTMA KaK Hayka. Pa3Butre mpeacTaBIECHUN O
MPOUCXOKJICHUH YeJoBeka. MeToasl u3yueHus antponorene3a. CxoacTBa U pas-
JINYUS YEI0BEKA U JKUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

JBrxymue cunbl ((akTopbl) aHTpomoreHe3za. HacieacTBeHHass M3MEHYH-
BOCTb U €CTECTBEHHBIA 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, UTOTOBJIECHUE OPY-
W TPYya, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOI[MU YEJIOBEKA: aBCTPATONUTEKH, HeaoBek
ymensii, Yenosek npsaMmoxonsamuil, YenoBek HeaHaepTanbCcKui, YenoBek pasym-
HbIl. Haxoaku McKomaeMbIX OCTATKOB, BPEMs CYIIECTBOBaHMS, 00JacTh paclpo-
CTpaHEHHUsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJbIINE pachl: €BPOIECOUIHAs (€Bpa3uii-
CKas), HErpo-aBCTpajiouaHasi (PKBaTOpHaIbHAs), MOHTOJOUIHASA (a3UATCKO-
aMmepukaHckas). YepThl MpUCOCOOIEHHOCTH MTPECTABUTENCH YeTOBEUECKUX pac K
YCJIOBHSIM CyLIECTBOBaHUsA. ENMMHCTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHCTpaum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuiel u cxembl: «Bo3nukHoBenne CoJiHEUHOM cUCTEeMbI», «Pa3Butue op-
raHU4eCcKoro Mupay», «Pacrurensnas knetka», « KuBoTHas kietka», «IIpokapuo-
TUYECKasl KJIeTKa», «COBpEMEHHAasl CUCTEMA OPraHUYecKoro mMupay», «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHMs YEJIOBEKa M YEIOBEKOOOpa3HBIX 00e3bsiH», «Oc-



HOBHBIE MECTA MAaJECOHTOJIOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBnenmmue monn», «/Ipesaue monn», «llepssie coBpeMeHHbIE Ioan», «Hemno-
BEUECKHUE PAChI».

Oo6opynoBanue: Mysspku «lIpoucxoxaeHue yenoBeka» (O0CTbl aBCTPAIONH-
TeKa, MUTEKAHTPOIla, HeaHAepTaablla, KPOMaHbOHIIA), CICNKUA WM HU300paKeHus
KaMEHHBIX OpYJIMi MepBOOBITHOTO YeJIoBeKa (KaMHU-4ONNephl, pyouna, ckpedia),
TrE€OXPOHOJIOTHYeCcKas Ta0nuua, Kouiekuus «DopmMbl COXpPaHHOCTH HCKOMAEMBIX
KUBOTHBIX U PACTEHUIN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktrueckast padora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl U OKpYy Karoias cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
MCCIIEAOBAHNAN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okonoruueckue Qakropel. Krnaccuduxamuss skonorndeckux (HakToOpoOB:
abnoTuyeckre, OMOTUYECKHE U aHTPOINOreHHbIe. JleiicTBUE IKONIOrMYecKuXx (ak-
TOPOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOneHust OpraHu3MoB K JIEHCTBUIO a0MOTHYECKUX (pakTOpoB. buonornye-
CKHUE PUTMBI.

buotnueckue Qaxtopbl. Buasl OMOTHUECKMX B3aMMOAECHCTBUIN: KOHKYPEH-
1UsI, XUIITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, xoomepaius, mMyTya-
JN3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCaIN3M, HeHTpa-
Au3M. 3HaueHHe OMOTUYECKUX B3aMMOJCHCTBHM ISl CYIIECTBOBAHUSI OPTaHHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH MOMYJSIIUU. OCHOBHBIE MMOKA3aTENH MOIY-
JSIUUU: YUCJIEHHOCTD, TUIOTHOCTD, POK1a€MOCTh, CMEPTHOCTb, TPUPOCT, MUTPALUS.
JInHaMyKa YHACIEHHOCTH MOIYJISILUU U €€ PeryJsaius.

JdeMoHCTpauu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opraHu3zMoBy», «Poronepuoausm», «llomymauun», «3aKOHOMEPHOCTH pOCTa YHUC-
JICHHOCTH MOMYJIAUUU UHPY30puu-Tyheabkn», «llumesbie menm.

JlabopaTopHble U MpaKTUHYECKHE PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.



[TpakTrueckas pabora Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
POCTpaHCTBEHHAs, Tpoduueckas (nuieBas). Buapsi-nomunantel. CBsizu B OHoIIe-
HO3€.

Dkosoruyeckue cuctemsl (3xocuctemsl). [lonstue 06 3xocucreme u OUoOreo-
neHo3e. OyHKIUOHATBHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOIYIEHThI, KOHCYMEHTHI,
penyuentsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B dKocucteMe. Tpoduyeckue
(nuieBbie) ypoBHU 3KocucTeMbl. [IumeBslie nenu u cetu. OCHOBHBIE MMOKA3aTENH
IKOCHCTEMBI: OHMoMacca, MPOIYKIHUsA. DKOJOTHYECKHE MUPAMHUAbL TPOAYKIIHH,
YUCJIEHHOCTH, OroMacchl. CBOMCTBAa AKOCUCTEM: YCTOWYUBOCTh, CAMOPETYJISALNA,
passuthe. Cykueccusi.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOre€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KkocucTeMsbl. broso-
TMYECKOE U XO35UCTBEHHOE 3HAYEHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrop ycroitunBoctu 3xocucteM. CoxpaHeHue 6uo-
JIOTHYECKOI0 pa3HooOpasust Ha 3emiie.

VYuenue B. U. Bepnajackoro o ouochepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepsnl. )Kupoe BemiecTBO U ero pyHkuuu. OcodeHHOCTH Onocdepnl Kak TIio-
OanpHOM 3KOCUCTEMBI. JluHaMuUeckoe paBHOBECHE U 0OpaTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOJIOTUYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€E MPUPOAbI U uyenoBeuecTBa. CoxpaHeHue OGmopazHooOpa-
31U KaK OCHOBa ycToM4MBOCTH Ouocdepbl. OCHOBa pallMOHAIBLHOTO YIPaBICHUS
IPUPOIHBIMH PECYpPCAaMH U UX MCIHOJNb30BaHue. JlocTikeHus: OMOIOTUr U OXpaHa
TIPUPOJIBIL.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenu nuTaHus», «IKOJOrHYECKass NUPaAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO Jeca», «buoueno3 Bomoéma», «ArporeHos», «I[IpumepHbie aHTpomoO-
TE€HHBIEC BO3JICHUCTBUS HA MPUPOY», «BaKHEHUIIIME HCTOUHUKY 3arpsiI3HEHUS BO3AY-
Xa W TPYHTOBBIX BOJ», «[louBa — BakHeilmasi cocrapistomas ouochepsn, «Dak-
TOpHI Aerpaganuu mouBy», «[lapHukoBeiii dpdexTy, «DakTOpsl paguoaKTHBHOTO
3arpsisHeHust Ouocdeprb», «O6mas cTpykTypa Omocdepnl», «PacmpoctpaHeHue
*Ku3HU B Ouochepe», «O30HOBHIN dKpaH Onochepr», «KpyroBopor yriaepona B
ounocheper», «KpyroBopot azora B mpupoie.



ObopynoBanue: Mojenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PactutenbHbIe coobOmEecTBay, Komekunu «buomenos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYp», repOdapuud M KOJUIEKI[UM PacTeHUH U KUBOT-
HBIX, IPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM rpynnaM ogHoro Buaa, Kpacnas
kHura Poccuiickoii deneparinu, M300pakeHUsT OXpPaHSIEMBbIX BHJIOB PACTEHUM W
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 BHOJIO-
' HA BA3OBOM YPOBHE CPE/IHEI'O OBIILIEI'O OBPA3OBAHN A

Cornacio ®I'OC COQ, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM OcC-
BOEHUS 00YYaIOIIUMHUCS TPOrPaMM CPEIHEr0 OOIIEro 00pa3oBaHus: THYHOCTHBIM,
METaNpPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMMYHOCTHBIX PE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHUE O0YYaIONUMUCS POCCHUHUCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOTIPE/ICIICHUIO, HAJTMYe MOTUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHAIPaB-
JICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JUYHOCTU HAa OCHOBE KIIFOUEBBIX IICH-
HOCTEH U HMCTOPUYECKUX TpaAuIUui pa3BUTUSI OHOJOTMYECKOrO 3HAHMS, TOTOB-
HOCTb M CIIOCOOHOCTh OOY4YarolIMXCsi pPyKOBOJICTBOBATHCSI B CBOEU JESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMHU, MPUCYIIUMH CHUCTEME OHUOJIOTHYECKOTO
oOpa30oBaHUs, HAJUYHUE SKOJOTUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH CTaBHUTh
LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonaorus» AOCTUTarOTCs B
€UHCTBE Y4EOHON M BOCIUTATEIBbHON JEATEIbHOCTU B COOTBETCTBUU C TPaJAUIU-
OHHBIMH POCCUMCKUMHU COLUHUOKYJIBTYPHBIMU, HUCTOPUYECKUMU M JIYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUS U CaMO-
pPa3BUTHS, PA3BUTUS BHYTPEHHEW MO3UIMU JTUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY U MPaBOIOPSAJNIKY, YEJIOBEKY TPyJa W CTapUIEMY IMOKOJCHUIO, B3AUMHOTO
yBaXeHUsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIAUIO U TPAAUIIUSM MHO-
roHauMoOHaNbHOrO Hapona Poccuiickorn denepauuu, NpUPOJE U OKPYKAIOLIEH
cpene.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTO TpeameTa «bruonorus» a0JK-
Hbl OTpa)xaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUIHOCTH, CUCTEMOM IIEHHOCTHBIX OPH-
CHTAIUi, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUN, COOTBETCTBYIOIIMX TPaJAUIIMOH-
HBIM IIEHHOCTSM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa U
OMBITA JICSITEILHOCTH B MPOLECCE peaiv3allii OCHOBHBIX HANPaBJICHUN BOCIIUTA-
TEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHUE 3aKO-
Ha U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOU NESITEIHLHOCTH MPHU CO3JaHUU yueO-
HBIX IIPOCKTOB, PEIICHUH YYCOHBIX M MMO3HABATENIbHBIX 3aja4, BBHITIOJTHEHUU OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO MTO3UIINIO TT0 OTHOIIEHUIO K SIBJICHU-
SIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTBH K COTPYJIHHYECTBY B MPOIIECCE COBMECTHOTO BHITIOJIHCHUS Y4eO-
HBIX, IO3HABATEJIbHBIX U UCCIIEIOBATEIIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHUS K
MHEHHIO OIIMOHEHTOB IPU OOCYKJICHHH CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO CO-
JICpIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaKIAHCKOMW HACHTUYHOCTH, MAaTPUOTHU3-
Ma, YBOKEHHUSI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH mepes PoauHou, rop-
JIOCTH 32 CBOM Kpail, CBOI0 Po/IMHY, CBO# S3BIK U KYJIBTYPY, IPOIILJIOC U HACTOSIIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJAHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IbI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CITOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BU-
THE OMOJIOTHUHY, TOHUMAaHUs 3HAYEHUS OHMOJIOTHH B TTO3HAHUHU 3aKOHOB IMPUPOJIBI, B
JKW3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHasi yoexaEHHOCTh, TOTOBHOCTh K CITy>)KEHHUIO U 3amuTe OTedyecTBa, OT-
BETCTBEHHOCTH 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TIPUHATUSA LEHHOCTEHM CEMEMHOW WU3HU B COOTBETCTBUM C TPAIU-
nusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIMOHAIBHOIO 0JIATONOIYYHS

MOHMMAaHKE U peanu3alus 3J0pOBOTO U Oe30macHoro oopasa >Ku3Hu (340po-
BOE MHTaHWE, COOJO/ICHNE TUTUEHWYECKUX MPABWI U HOPM, COQTaHCHPOBAHHBII
PEXUM 3aHSATUN U OTIbIXA, pEryJisipHasl pu3nuecKasi akTUBHOCTh), OEpExKHOT0, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TPaBUJI WHIUBUTYAIbHOTO M KOJUIGKTUBHOTO Oe30rmac-
HOT'O MOBEJICHUS B CUTYAlIUSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX NMPUBBIUEK (YMOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K aKTUBHOM JIESITEIIBHOCTH TEXHOJOTHUYECKON U COLIMAIbHOM Ha-
MPaBJICHHOCTU, CIIOCOOHOCTh WHUIIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiier npodeccuu U peannu3oBbIBATH COOCT-
BEHHbIC JKU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPA30BAHUIO HA MPOTS-
’KCHUM BCEH JKU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJI€ KAaK UCTOYHUKY KU 3-
HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS AKOJOTHYECKON KYyJIbTYpbl: TPHUOOPETEHHE OMBITA IJIa-
HUPOBAHUSI MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCIEIACTBUM JJIsl OKpY Karoen
Cpebl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTh MCITOJIH30BaTh MPUOOpETaeMble MPU U3YUCHUH OMOJIOTHH 3Ha-
HUSI U1 YMEHUS MPU PEUICHUM MNPOOJIEM, CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOJIO-
M0JIb30BaHUEM (COOJIIOJIEHUE MPaBUII MOBEJECHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, OnoCchepsl);

AKTUBHOE HEIPUATUE IEUCTBHUM, IPUHOCAIIMX BPEI OKPYXKAIOLIEW NPUPOA-
HOM cpejie, yMEHHE MPOTHO3UPOBATh HEOJATONPHUSTHBIE YKOJIOTHUYECKUE MOCTE-
CTBUSI IPEANPUHUMAEMBIX JACHCTBUIN U MPEIOTBpAIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJICTBO-
BaThCSl UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLMAIIBHOW MpPaKTUKE, TO-
TOBHOCTH K yYaCTHIO B MPaKTUYECKON AEATEIBHOCTH SKOJIOTUYECKOW HaIpaBJICH-
HOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CTeUPUKA OMOJIOTUH KaK HayKH, OCO3HaHUs €€ posiu B popMu-
POBAaHHMM PALIMOHAIIBHOTO HAYYHOT'O MBILIUIEHUS, CO3/IJaHUH LIEJIOCTHOTO MPEACTaB-
JIeHUs1 00 OKPY’KAIOIIEeM MUPE KaK O €JIMHCTBE MPUPO/IbI, YeIOBEKa U 00IIeCTBa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIeM COXpPAHECHUS MPHU-
POJHOTO PaBHOBECHS;

yOEeKAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJIi COBPEMEHHOW IHUBUIM3ALINM:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peliaTh PEeCypCHbIE MPOOJIEMbl Pa3BUTHSI YEIIOBEYE-
CTBa, MTOMCKA IyTEH BBIXOJIa U3 TJIOOATBHBIX 3KOJIOTMYECKUX MpoOJieM U obecre-
YEHHUs TepexoJa K YCTOMUHMBOMY pPa3BUTHIO, PallUOHAIBHOMY HCIIOJIH30BAHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJIOTMYECKUX 3HAHUM B IIEJIAX TOBBI-
IIeHUS OOIIeH KYyJNbTYPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM
4acTu (PYHKIIMOHAJILHONW TPaMOTHOCTH OO0ydYaromuxcs, GopMupyeMon npu usyde-
HHHU OHOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HWCIOJIb30BATh MOTy4YaeMble 3HAHMS ISl aHAIN3a U O0BsC-
HEHHUS SIBJICHUI OKPY>KaloIlero MUpa U MPOUCXOASAIINX B HEM U3MEHEHU M, yMEHUE
JiefaTh 000CHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE HAay4YHBIX (DAKTOB U MMEIOLIUXCS
JIAHHBIX C IEJIBI0 MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAy4YHOW MAESATEIbHOCTHU, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ICATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO00Opa3o-
BaHUIO, K aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUUN 1O OMOJIOTMH B COOTBETCTBHUU C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMBIC JII1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYJAFOITUXCS MEXK-
JTUCIUTUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC IMOHSATHS, OTPAKAOIINEC IIc-
JIOCTHOCTh HAYYHOUW KapTUHBI MUpa U CHEHU(PUKY METOJOB ITO3HAHMUSI, UCTIOJIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHBIN (PakT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIICIOBA-
HUe, HAOJIFOICHUE, M3MEPEHUE, IKCIIEPUMEHT U JPYTHUX ), YHUBEPCATbHBIC YUCOHBIC
nercTBus (MOo3HABATENbHBIE, KOMMYHUKATUBHEIE, PETYISTUBHBIC), 00ECIICUHBALO-
e GopMupoBaHUe (PYHKITMOHAITBHONW TPAMOTHOCTH U COITUATBPHOW KOMIIETEHITUN
OOyJaroIMXcs, CIIOCOOHOCTh OOYYAIOMIUXCS MCIOJIb30BaTh OCBOCHHBIC MEKIIHC-
IUITMHAPHBIC, MEPOBO33PCHUYCCKIE 3HAHKS U YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS
B [103HABATEJIbHOM U COLMAJIBHOM MPAKTHUKE.

MeTtanpenMeTHbIC PE3yIbTaThl OCBOCHUS MTPOTPAMMBI CPEIHETO 001Iero 00-
pa30BaHUS TOJDKHBI OTPaXKaTh:

OBJjiaieHNe YHUBEPCAJbLHBIMH Y4YeOHbIMH IO3HABATEIbHBIMH JEHCT-
BHSIMH:

1) 6a30Bble JJOrHYEeCKHe TeHCTBHA:

CaMOCTOATEIFHO (OPMYIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMmar-
puBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPEICISATh LU IeATeILHOCTH, 3a/1aBasi TapaMeTPhl B KPUTEPUH WX JTOCTH-
JKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATCIBHOCTH C ITOCTABJICHHBIMU IIEISMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB U SBJIICHHUI
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE PacCyKIeHUs (MHIYKTUBHBIC, IS TyKTUBHBIE, IT0 aHAJIO-
T'YiH), BBISBIISITE 3aKOHOMEPHOCTH 1 MMPOTUBOPEYHS B PACCMAaTPUBACMBIX SBICHUSX,
(hopMyIIMPOBATH BBIBOBI M 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICJIbHBIC CPEACTBA JUISA IPEACTABICHHS CYIIESCTBCH-
HBIX CBSI3€H M OTHOIICHWUN B M3YYaeMBIX OMOJOTHYCCKUX OOBEKTAxX, a TAaKKe MPo-
TUBOPEYHMI Pa3HOTO POAA, BBIIBICHHBIX B Pa3IMUYHBIX WH(OPMAITMOHHBIX WCTOY-
HHKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTAaTOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;



KOOPAMHHUPOBATH U BBINOJHATH Pa0OTY B YCIOBHUSAX PEATLHOTO, BUPTYaJIbHO-
r0 U KOMOMHHUPOBAHHOTO B3aHMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PEIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMM pa3pelieHusi npo0seM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOS-
TEJIbHOMY TOMCKY METOJOB PEIICHHS MPAKTUYECKHUX 3a]a4, IPUMEHEHHUIO pa3any-
HBIX METOJIOB ITI03HAHMS;

WCITOJIB30BATh PA3JIMYHBIE BUJBI ACATENBHOCTU IO MOJYYEHHIO HOBOTO 3HA-
HUSl, €70 MHTEPIIPETALMH, IPEOOPA30BAHUIO U IPUMEHEHUIO B YUYEOHBIX CUTYallu-
X, B TOM YHKCJI€ MPH CO3/IaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

¢bopMUpOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOW TEPMHHOJIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTeNbHOM nes-
TEJIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJIATh NTPUYMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJM3UpOBaTh 3a7ady, BbI-
JIBUTaTh THIOTE3Y €€ PEelIeHMs], HAXOJAUTh apryMEHTHI JJI TOKa3aTelIbCTBa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJ€E PEIICHMS 3a/1a4l pe3yJIbTaThl, KpUTHYE-
CK{ OLICHMBATh MX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBH-
AX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE WJEH, NpEjlaraTb OPUTHHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
ocoOusl, HAyYHO-TIOMYJIAPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBApSIX U CIIPaBOY-
HUKax, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B MIHTepHeTe), aHanu3upoBaTh HH(pOpMa-
LU0 Pa3JIMYHbIX BUAOB U (OPM MpECTaBICHUS, KPUTUUECKUA OLIEHUBATh €€ J0C-
TOBEPHOCTh U HENMPOTUBOPEUUBOCTH;

(bopMyIupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBbIE METOIbl MPU TOUCKE U
otOope Omosornueckor MHGOpMAaIi, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3a/1ay;



pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJbHYIO (POpMyY MpelicTaBieHus OUOJIOTHU-
yeckoi MH@popMaluu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIUIIbI, PUCYHKUA U JPY-
roe);

MCIT0JIb30BaTh HAYYHBIN SA3bIK B KQUECTBE CPEJCTBA MPU paboTe ¢ OMOJIOTrHYe-
CKoM uH(popMaIMeil: TPUMEHSITh XUMHYECKHe, (U3NUYEeCKHe M MaTeMaTH4YeCKUe
3HAKM W CHUMBOJIBI, (PopMyiibl, abOpeBUATYpY, HOMEHKIIATYpPY, MCIOJIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMU PACIIO3HABAHUS M 3aIIUTHI HH(POpMaIuu, HHPOPMaITHOH-
HOM 6€30MacHOCTH JTUYHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BHICKA3bIBaTh CY>KJICHUSI OTHOCUTEJILHO BBIMOJHEHUS TIPeajiaraeMoin 3a-
Jlayd, YYHUTHIBATh HMHTEPECHl U COTJIACOBAHHOCTh MO3ULHN JPYIMX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHHUS, TOHUMATh 3HAYEHHUE COIU-
aJbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHHUS KOH(JIMKTHBIX CUTYyallUd, YMETh
CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYTIOBBIX (DOPM B3aUMOJEHCTBUS TIPU PEIICHUN YUeOHOM 3aauH;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX WH-
TEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIeHA KOJUIEKTHBA;

MIPUHUMATH 11U COBMECTHOU JEATEIbHOCTU, OPTaHU30BhIBATH U KOOPIUHU-
pOBaTh AEUCTBUSA MO €€ JTOCTUKECHUIO: COCTABJIATH IUJIaH JAEHUCTBUH, PACIIPEAEIATh
poJiv ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYX IaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KAKIOTO YYaCTHHKA KOMAaHIBI B 00-
U pe3yabTaT MO0 pa3pabOTaHHBIM KPUTEPUSIM;



MpeJIaraTb HOBBIE MTPOEKTHI, OUCHUBATH WUJIEU C MO3UIMA HOBU3HBI, OPUTH-
HAJIbBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYa-
USX, MPOSIBIISATh TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS JJIS1 BBISIBJICHUS MIPOOJIEM M UX peIlie-
HUS B )KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBBIEC YCTa-
HOBKHM B CBOMX JCHCTBUSIX M MOCTYIKAaxX IO OTHOLICHUIO K KUBOW MPHUPOIE, CBO-
€MY 310POBBIO U 37]0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATENBHYIO JIESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTaBJISITh IJIaH PEIICHUS MPOOJIEMBI C YUETOM UMEIOITUX-
Csl pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrIoco0CTBOBATh (DOPMHUPOBAHUIO M MPOSBICHUIO MIUPOKON IPYAUINN B pa3-
HBIX 00JacTsIX 3HaHMM, TOCTOSIHHO IMOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYP-
HBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJICTh HABBIKAMU IMO3HABATEIHHOU PEe(IIEKCUU KaK OCO3HAHUS COBEpIae-
MBIX JICMICTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, WC-
MOJIb30BaTh MPUEMBI pedIICKCUU JJIsI OLEHKU CUTYalluu, BhIOOpa BEPHOTO pellie-
HUS,

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO NPUHUMAThH PELICHUS 0 UX CHU-
KECHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX IPU aHAIW3€ pPe3yJIbTATOB JEs-
TEJIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTBI JIPYTHX MNPH aHAJIU3€ PE3yJbTaTOB Jesi-
TEJIbHOCTH;



npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHbie pe3ynbTarhl ocBoeHUs mporpamMmmbl COO mo 6uonorun Ha Oa-
30BOM ypOBHE BKJIIOUYAIOT crienuduueckue aias yueOHoro mpenmera «buonorus»
Hay4yHbl€ 3HAHUSA, YMEHUS U CHOCOObI IEHCTBUN IO OCBOEHHUIO, UHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jMuYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B pealbHBbIX
YKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Omoisiorueil. B nmporpamMmme npeameTHsie pe-
3yJIbTAThI IPEACTABIEHBI IO T0J1aM O0yUYEeHUsI.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS ydueOHoro npeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOIH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpPA U HAYYHOI'O MHUPOBO33pPEHUS, O BKIIAJE POCCUMCKUX U 3a-
pyOeXKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH, (PYHKIUMOHAIBLHOW I'paMoOT-
HOCTH YEJIOBEKA JJIS PELICHUS KU3HEHHBIX 3a1a4;

YMEHUE paCKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTa0o0yn3M (0OMEH BEUIECTB U IPEBpALICHHE SHEP-
I'MH), TOMEOCTa3 (caMOperyJisilus), YpOBHEBasl OpraHu3alus >KMBBIX CHUCTEM, ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLIHS), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT U
pa3BUTHE;

yYMEHUE u3JlaraTb OMOJIOTHYECKUE TEOpUH (KJIETOYHAas, XpOMOCOMHasi, MyTa-
[IMOHHAS, IIEHTpaJIbHAs JOTMa MOJIEKYJIIpHOM Ouonoruu), 3akonsl (I'. Menaens, T.
Moprana, H. Y. BaBunoBa) u y4eHus (0 meHTpax MHOTrooOpa3usi U MPOUCXOXK]Ie-
HUS KyJnbTypHBIX pactenuii H. 1. BaBuiosa), onpenensite rpaHULbl UX NMPHUMEHU-
MOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJI0/IEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alys U IPOBEICHHE
OMOJIOrMYECKOTr0 AKCIEPUMEHTA, BBIIIBUKEHUE TUIIOTE3bl, BHISIBICHHE 3aBUCHUMO-
CTH MEXY UCCIEeNyEeMbIMU BETUYMHAMH, OOBSICHEHUE TOJIYYEHHBIX PE3YyJIbTaTOB,
MCITIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIAEIATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTU MpPO-
1IECCOB: 0OMEHa BEILECTB M MPEBPAILEHUS SHEPTUH B KIIeTKe, (OTOCHHTE3a, Mia-
CTUYECKOT0 U HSHEPreTHYECKOro ooOMeHa, XeMOCUHTE3a, MUTO3a, Meil03a, OIJI0/10-
TBOPEHUS, Pa3MHOKEHHUSI, UHIMBHUIyaJIbHOTO PAa3BUTHUSI OpraHU3Ma (OHTOTEHE3);



YMEHHE MPUMEHSATH TMOJIyYeHHbIE 3HAHUS IJi1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HH C LENbI0 00ecrieueHHs] 0€30MacHOCTH CBOETO 3JI0POBbSI U 3/I0POBbSI OKPY-
KAIOUIMX JIIOJIeH, COOJIOAEHHUsST HOPM TI'PaMOTHOTO TIOBEJIEHUS B OKpYKaroIIel
IPUPOJIHON cpesie, MOHUMaHHE HEOOXOJIMMOCTH HCIIOJIb30BAHUS JTOCTUKEHUH CO-
BPEMEHHOW OMOJIOTUU U OMOTEXHOJOTUM sl PalMOHAIBLHOIO MPHUPOONOJIb30BA-
HUS;

YMEHHE peliaTh 3J€MEHTAPHbIE TEHETUUECKUE 3a/1a4i HA MOHO- U JUTHOpUI-
HOE CKpEILIMBaHUE, CLEIUIEHHOE HACJIEJJOBAHHUE, COCTABJIATh CXEMbl MOHOTHMOpUA-
HOT'O CKpELIMBAHUA IS NIPECKa3aHus HACJIEeI0BAHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHME KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATH MH(OpMALINUIO OHOJIO-
TMYECKOr0 COAEPKaHUs, BKIIOYAKOUIYIO IICEBJIOHAYYHbIC 3HAHUSA W3 Pa3IUYHBIX
MCTOYHHUKOB (CpEeACTBAa MAaccoBOW MH(OpMaNUuU, HAYYHO-NOIMYJISIPHBIE MaTepHa-
JIbI), STUYECKUE ACTIEKThl COBPEMEHHBIX HMCCIIEIOBAaHUN B OHOJOTMHU, MEIULIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOLIEHMsI, 0000-
masi OMOJIOrMUYECKyl0 MH(OPMALMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHATHIHBIN anmapaT OUOJIOTUY.

[IpenMeTHbIC pe3ynbTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTbh 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAayYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUSA, O BKJIAJE POCCUICKUX U 3a-
pYOEXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTMH, (YHKIHMOHAIBLHOW IrpaMoT-
HOCTH Y€JIOBEKA JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/JI, IONYJISALNS, TeHO(OHA, SBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, IEMU MUTAHUS, IKOJIOTHYe-
CKas nmupamujia, OuoreoieHos, ouocdepa;

YMEHHE H3j1araTb OMOJOruuecKre Teopun (3BomonronHas teopus Y. Jlapsu-
Ha, CHHTETUYECKas TEOPUs IBOJIOLNHN), 3aKOHBI K 3aKOHOMEPHOCTH (3apO/IbIILIEBO-
ro cxoactsa K. M. bapa, yepeoBanus rJiaBHbIX HaPaBJICHUN U MTyTEUW 3BOJIIOLAN
A. H. CeseprnioBa, yuenusi o 6uocdepe B. 1. Bepuaackoro), onpenensiTe rpaHHIIbI
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
OMKMCAHHE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MpOBEACHHUE



OMOJIOTMYECKOI0 3KCHEPUMEHTA, BBIABUKEHHUE TUIIOTE3bl, BBISABICHHE 3aBHCHMO-
CTH MEXIY UCCIIETyeMbIMU BEIMYMHAMH, OOBACHEHUE MOIYYCHHBIX PE3YJIbTATOB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLUIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTMYECKUX O0b-
€KTOB: BUJOB, MONYJALMIA, TPOAYLIEHTOB, KOHCYMEHTOB, PENYLEHTOB, OMOTeole-
HO30B M JKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHON W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUsl, MPUCHOCOOJEHHOCTH OPraHU3MOB,
JEHCTBUS 3KOJOTHYECKUX (PAaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA
HHEPrUM B 3KOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMaX CBOEH MECT-
HOCTHU, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUECKHX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KHU3HU C Lelblo o0ecriedeHns 0€30MacHOCTU CBOETO 3/I0POBBS U 3/10pPOBbS OKPY-
KAIOIIMX JIIOJIEH, COONIIOACHUS] HOPM TI'PAMOTHOIO TMOBEACHHUS B OKPY’KaOIIEH
IPUPOIAHON cpejie, MOHUMaHUEe HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTHIKEHHUI CO-
BPEMEHHON OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOIOTI0JIb30BaAHMUS;

YMEHHE PEelIaTh 3JEMEHTapHbIE OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHOCca BEIIECTB U 3HEPTUU B HKOCHCTEMaX (LIETIH TUTaHUS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npasuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATH MH(POpPMAIUIO OMOJIO-
ITMYECKOr0 COAEPKaHUs, BKIOYAKOUIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 Pa3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMalMM, HaydHO-TIOMYJISIpHbIE MaTepHa-
Jbl), paccMaTpuBaTh TIJ00ANBHBIE SKOJOTMYECKHE MPOOIEMbl COBPEMEHHOCTH,
(bopMHpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO NTO3ULIUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000-
masi OMOJIOrMYEcKy0 MH(OPMALMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHITHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4yacoB JuexkTpoHHbIe (Udpo-
HanmeHnoBaHue pa3/ie/ioB U TeM MPO-
Ne ni/m Konrpoabnsie IIpakruueckue  Bble) 00pazoBaTejbHbIE
rpamMMbl Bcero
padoThbI padoTbI pecypchl
bu6nmoreka [IOK
1 buonormi kax nayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cHCTEMBI U X OpPTaHU3aIUs 1 Bubmoreka HOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 KU3HEACATEILHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢c292
5 PazMHOkeHUE 1 HHAMBUAYATHLHOE Pa3BUTHE 5 1 bu6nuoreka [IOK
OpraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M U3BMEHUMBOCTD Opra- 8 15 bubmmoteka [IOK
HU3MOB ’ https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3MoB. OCHOBBI OMOTEXHO- 3 bubnmnoreka [JOK
JIOTUH https://m.edsoo.ru/7f41¢c292
bu6nuoreka [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

DJIeKTpOHHbIe (Huppo-

Ne n/m S Beero Kontpoabubie IlpakTnueckme  Bblie) 00pazoBaTelbHbIe
padoThbI padoTbI pecypchl
bubnmoreka [IOK
1 IBOImONHOHH OBONOTHs 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromas cpeaa 5 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUMYECKHUE CUCTEMBI 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
5 Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5
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Ilpunoscenue k paboueit npozpamme

MyHununaabHoe 010KeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsist o01eodpazoBarenbHas mkoyia Nelly

Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

o yueOHoMY nipeameTy «buomorus»
mit 10 xmacca
(14 B Hegemto, 34 yaca B roju)

«PaccmoTrpeno»
Ha 3aceganuu LIIMO, npotokon Nel ot

PyxoBonurens IIMO _Aprtembesa B.1O.
MOJIHCh (14(0)

«CormacoBasHoy»

3amecTurens qupekTopa no YBP XaiipernuHosa 3.P.
HOIITHCH dUO

r. HaGepexubie YeaHsl



Kane}mapno-TeMaanecxoe INJIAHUPOBAHHE

10 KITIACC
Ne Tema ypoxa Beero Hara DJIeKTpoHHbIe Hu(pPOBbIE 00-
n/n H3yUYeHHsl ~ pa3oBaTeibHbIE pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToabl NO3HAHUA KUBOU
npupozsl. [Ipaktuaeckas pa-
2 6ota Ne 1 «Mcronb3oBaHue 1 bubmuoreka [JOK
pa3IMYHBIX METOJIOB MPH U3Y- https://m.eds00.ru/863e6122
YEHUW OMOJIOTHYECKUX 00BEK-
TOB»
3 buonoruyueckue cuctemsl, 1 bu6mmoreka [IOK
MIPOLIECCHI U UX U3YUYECHHE https://m.edso00.ru/863e6564
4 XUMHUYECKUN COCTaB KIETKH. 1 bubmuorexa [JOK
Bopa u munepanbHble COU https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnuorexa [JOK
0enKoB https://m.edso00.ru/863e6b72
DepMeHTHI — OHOJIOTUYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue kara- 1 bubnunoreka [JOK
JUTUYECKON aKTUBHOCTHU (hep- https://m.eds00.ru/863e6b72
MEHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
bu6mmoreka [JOK
! YTIeBOMBL. JumHet 1 https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 HyknenHosEIe kuciotsl. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3Y4ECHUS 1 bubnnoreka [JOK
kietku. Knetounas teopust https://m.edso00.ru/863e6e88
10 Kinetka xak 1mienoctHast ;xuBas 1
cucreMa
CrtpoeHne 2yKapuoTHUECKON
kieTku. JlaboparopHas padota
Ne 2 «3yuenue crpoeHus bubnnoreka [JOK
11 KJIETOK PacTEHUI, J)KUBOTHBIX, 1 https://m.edso0.ru/863e6ff0
rpuOOB 1 OaKTEpHid MO MUK- https://m.edsoo0.ru/863e716¢
POCKOIIOM Ha TOTOBBIX MUKPO-
mpernapaTax U uX OIMHCAHUEe)»
12 OOMeH BelecTB Ui MeTado- 1 bubmuorexa [JOK
JIA3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. Xemocuutes 1 https://m.eds00.ru/863e7c98
. bu6nmoreka [JOK
14 Juepreriueckuii 0Omen 1 https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN UK KiIeTKd. [e- 1 bubnuorexka [JOK
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JIeHue KneTku. Mutos. Jlabo-
paropHas pabora Ne 3 «Ha-
OJII0JIEHHE MUTO3a B KJIETKAX
KOHYHKA KOpEIIKa JIyKa Ha ro-
TOBBIX MUKpPOITpernapaTax»

https://m.edso0.ru/863e7dc4

Bbuocunres Oenka. Peakuus

bubmuorexa [JOK

16 MaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsnus — OGHOCHHTE3 bu6nuoreka [IOK
Oenka https://m.edsoo0.ru/863e796e
18 Hexnetounsie hopMbl KU3HU bubmmoreka [JOK
— BHUPYCHI https://m.edso0.ru/863e7540
) bubmuorexa [JOK
19 Sgl’wl‘g;j PASMHOIKCHHA Opra https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U pa3BUTHE I10-
JIOBBIX KJIETOK. OII010TBOpE-
21 nue. Jlaboparopnas pabota Ne bubnuorexa [JOK
4 «M3y4yeHue CTpoeHus Mojo- https://m.eds00.ru/863e81b6
BBIX KJIETOK HA TOTOBBIX MHUK-
ponpenaparax»
29 NunuBuayanbHOE pa3BUTHE bubnunoreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTika — Hayka 0 Hacyel- bubnnorexa [JOK
CTBEHHOCTH U U3MEHYUBOCTU https://m.edso0.ru/863e86f2
| momopmoe o B LOK
P ) pui https://m.edso0.ru/863e8878
HOE CKpEeIIMBaHuE
25 | Gotor weraamemioro matmeno- buGnorexa LIOK
a https://m.edso0.ru/863e89a4
BaHUS TPU3HAKOB
CuerieHHO€E HaclIeIOBaHUE
npu3HakoB. JlaboparopHas pa-
o5« -
o | e s pny BuGonra 10K
pHaL & https://m.edso0.ru/863e8c60
THOPUIHOTO CKPEIIUBAHUS Y
Jpo30(UIIBI HA TOTOBBIX MHUK-
porpenaparax»
r .H
| renemmanem B BuGorra 1O
p » CH https://m.edso0.ru/863e8c60
JIOM
N3menuusBocts. Henacnenct-
BEHHAas U3MEHYUBOCTD. JIabo-
paropHas pabota Ne 6. U3yue-
. bubmuorexa [JOK
28 HUE MOAN(DUKAIIMOHHON U3-

MEHYUBOCTH, IIOCTPOCHUE Ba-
PHALMOHHOTO Psiia U Bapua-
LIUOHHOM KPUBOI»

https://m.edso0.ru/863e8efe
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HaciencTBennas usMeH4u-
BOCTh. JlaboparopHas pabora

bu6mmoreka [IOK

29 Ne 7. «Ananms myraumit y apo- 1 https://m.edsoo.ru/863e8¢efe
30()MIIbI Ha TOTOBBIX MHUKPO-
npenaparax»
bu6mmoreka [IOK
30 Tenernia yenoexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600IIeHNE
31 o teMe «Haciie1cTBeHHOCTh U 1
W3MEHUYUBOCTH OPTaHN3MOB
30 Cenekius Kak HayKa U po- 1 bubmuorexa [JOK
ecc https://m.edsoo.ru/863e9214
33 MeToabl U TOCTHKEHHUS Ce- 1 bubmuorexa [JOK
JIEKIIMM PACTEHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorust kKak oTpacib 1 bubnnoreka [HOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO HACOB 34

[10 ITPOT'PAMME
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Ilpunoscenue k paboueit npozpamme

MynununaabHoe 0r0PKeTHOE 00111e00pa30BaTeIbHOS YUPEKICHUE
«Cpennsist o01eodpazoBatenbHas mkoyia Nelly

Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

o yueOHOMY nipeameTy «buomorus»
mig 11 xmacca
(14 B Hegemto, 34 yaca B roju)

«PaccmoTrpeno»
Ha 3aceganuu LIIMO, npotokon Nel ot

Pykosogurens HIMO Aprembena B.1O.
MOAINCH DUO

«CoriacoBaHo»

3amecTurenb qupekTopa no YBP XaiipernuHosa 3.P.
HOIITHCH dUO

r. HaGepexubie YenHsl



Kane}mapno-TeMaanecxoe INJIAHUPOBAHHE

11 KITIACC
Ne Jlara JIeKTPOHHBbIE HU(po-
Tema ypoka Bcero Bble 00pa3oBaTe/ibHbIE
n/n U3YYeHU s
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yue- 1 bubnmnoreka HOK
HUSA https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacrasie- 1 bubnmoreka [JOK
HUI 00 HBOJIIOIUH https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 MukpodBotroLHs . https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
. Jla-
4 Goputopuar paora o | «Cpan 1 BuGmiorexa LIOK
PaTopHad p N p https://m.eds00.ru/863e99c6
HEHUE BUJIOB 10 MOPQOIorude-
CKOMY KPUTEPHUIO»
5 JBmokymiue cuibl (37eMeHTap- 1 bubnmoreka [JOK
HbIE ()aKTOPBHI) SBOJIFOLIUU https://m.eds0o.ru/863e9da4
5 EcrecTBennsbiit 0T00p 1 ero 1 bubnmoreka [JOK
hopmbI https://m.edso00.ru/863e9ed0
Pesynpratel 3BOIIONMY: TIPH-
CHOCOOJIEHHOCTh OPTraHU3MOB H
0 . JIa0 -
7 uan pabora o2 «Omncarine ) u6miorera LIOK
p - https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpPTaHu3Ma
1 e€ OTHOCUTEIBHOTIO XapaKTe-
pa»
8 Hamnpasnenus u mytu Mmakpo- 1 bubnnorexa [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOLIINMN 1
10 Ucropus xu3Hu Ha 3emiie U Me- 1
TOJBI €€ U3YUYEHHUS
11 ['mnoTressl MPOUCXOXKACHUS 1 bubmmnoreka HOK
KU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
12 PasButue xu3HM Ha 3eMIIe 1O 1 bu6nmorexa LIOK
Jpam M nepuojam https://m.edsoo.ru/863eatbe
OCHOBHBIE 3TaIbl YBOIIOIUN
PacTUTENHHOTO U JKUBOTHOTO
13 mupa. [Ipaktudeckas padora Ne 1 bu6muoreka [JOK
1 «M3y4eHne UCKOIMmaeMbIX OC- https://m.edso0.ru/863ea8bc
TaTKOB PACTEHUH U JKUBOTHBIX B
KOJUTCKIIHASIX )
14 CoBpeMeHHasl cucTemMa OpraHu- 1 bubmmoreka [JOK
YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeNI0BEKa (aHTPOIIO- 1 but6mmoreka [IOK
reHe3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuiibl (paxTopsl) 1 bubnuoteka [JOK
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AHTPOIOTeHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN 1
YeloBeKa
UYenoseyeckue pacel U IPUPOJI- bubnmnoreka HOK
18 1 .
HBIE aJanTalii YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O60011eHIE
19 1o Teme «Bo3HUKHOBEHHE U 1
pa3BUTHE KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa 1
21 Cpenbl 0OUTaHUS U SKOJIOTHYE- 1 bubnmnoreka HOK
ckue GakTopsl https://m.edsoo.ru/863eafec
AbuoTtndeckue daxkTopsl. Jlabo-
patopHas padora Ne 3. «Mop-
OJIOTUYECKUE 0COOEHHOCTH
22 g)aCTeHI/Iﬁ U3 pa3HbIX MECT 00H- 1 bubmaorexa LIOK
https://m.edso0o.ru/863eb10e
Ttanus». JlabopartopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmuoreka [{OK
23 brotieciue Gaxropt 1 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTH-
ku nonyssiuu. [Ipaktuyeckas
24 pabota Ne 2 «IToacu€r miaoTHO- 1
CTH MOMYJSIUN pa3HbIX BUJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoOB — 1 bubnnorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (KO- 1 bubmuoreka [IOK
CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeIIN YKOCH-
27 CTEMBI. DKOJIOTHYECKUE MUpa- 1 bubnnorexa [JOK
muabl. CBOMCTBA DKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [Ipupoanbie 3K0CHCTEMBI 1
29 AHTpPOINOreHHbIE IKOCUCTEMBI 1
30 brocdepa — rimobanbHas 3K0- 1 bubmmorexa LIOK
cucreMa 3emiiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBA- 1 bubmuoreka [IOK
HuUs Ouochepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBo B Omocdepe 3eM- 1
M
33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubmmoreka [JOK
Ye0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O6001IeHNE
34 TeMbl «Co00IIIecTBa U YKOJIOTH- 1
YECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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