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HHosicauTeIbHAA 3aNIMCKA

PaGouass mporpamma mo Owosormm s oOywatommxcs 10-11  xmaccoB

pa3paboTaHa Ha OCHOBE:

o @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuU B
Poccuiickon @enepauumy;

« mpukaza Munobpuayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepkIeHUA
benepanbHOrO rocyAapCcTBEHHOT0 00Pa30BaTEIBLHOTO CTaHAApTa CPEIAHETO
obOmero oOpa3oBaHus» (C HW3MEHEHUSMH, BHECEHHBIMH IPUKA30M
Munnpocsemenns Poccun ot 12.08.2022 Ne 732);

o mnpukaza Munnpocsemnienus Poccun ot 12.08.2022 No732 «O BHeceHUU
U3MEHEHHH B (peliepaibHbI TOCYIAPCTBEHHBIN CTaHAAPT CPETHErO OOIIETro
oOpa3oBaHusl, YTBEPXKIEHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccutickoit @enepanuu ot 17 masg 2012 roga No413»

o npukaza Munnpocsemenuss Poccunm ot 23.11.2022 Nel014  «O6
YTBEPXKICHUH (penepanbHO 00pa30BaTeIbHOM MNPOrpaMMbl  CPEIHETO
o01iero  00pa3zoBaHUS (3apeructpupoBan 22.12.2022 Ne71763), c
M3MEHEHUSIMA B COOTBETCTBHM C MPUKa3oM MHHHUCTEpPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O BHeCeHMH U3MEHEHUM B
HEKOTOpble  TIpuKa3bl  MuHucTepcTBa  mpocsBemieHuss  Poccuiickon
Oenepanuu, Kacawmuecs QeneparbHbIX 00pa30BaTEIbHBIX MPOrPaMM
HayaJbHOrO OOHIEro 00pa30BaHUs, OCHOBHOTO 0OIIEro oOpa3oBaHUA H
cpeaHero o0Iero 00pa3oBaHus;

« npukaza Munnpocseuenusa Poccun ot 22.03.2021 Ne 115 «O6 yrBepkaeHun
[Topsimka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbHON JIEATeIbHOCTH
M0 OCHOBHBIM 00I11€00pa30BaTEIbHBIM MPOTPaMMaM — 0Opa30BaTEIbHBIM
mporpaMmaM HadajabHOTO 00IIEer0o, OCHOBHOTO OOIIET0 U CPEIHETO OOIIEro
o0pa3oBaHUs;

o« CIT 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHU3alMsIM BOCIUTAHUSI U OOYUYEHHUs], OTJbIXAa U O3JI0OPOBJICHUS JETEH U
MOJIOJIC)KWY», YTBEPKIECHHBIX TTOCTAHOBJIECHHUEM TJIABHOTO CaHUTApPHOTO
Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennyecknue HOPMATUBBI M TpeOOBaHUS K
oOecrieueHnto 6€30MacHOCTH U (M) O€3BPETHOCTH 7S YesioBeKa (hakTOpOB
Cpelibl OOUTaHUS», YTBEPKICHHBIX TTOCTAHOBJIEHUEM TJIaBHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2;

e OCHOBHOM 00pa3oBaTeIbLHON MpPOrpaMMbI CPEIHEro OOIIero oOpa3oBaHMS
[xonsl «pyxoar»

e KOHLEMIMM TMpenojaBaHus ydeOHoro nmnpeamera «buomorus» B
oOpa3zoBaTenbHbIX opranuzanusix Poccuiickoit deneparuu
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o (enepanpHOl paboyeil mporpammsbl 1mo yuyeOHOMY mpenmety «buomorusp
0a30BOTO YPOBHSI.

Pabouass mporpamma ywebHOro mnpeamera «buonorus» s 00y4arolMxcsi Ha
YpOBHE CpeIHEro o0Iero oOpa3oBaHUsl COCTaBJIEHa Ha OCHOBe TpeOoBaHMIl K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO OOIIETOo
oOpazoBaHus, MPEICTaBICHHBIX B denepaabHOM roCcy1apCTBEHHOM
oOpazoBaTenbHOM CTaHjapTe cpeaHero obmiero odpaszoBanus, POIl COO wu
OpUEHTHpPOBAHA Ha IIeJIeBble MPUOPUTETHI, CHOPMYIMPOBAHHBIE B (perepanbHOM
paboueil mporpamMMe BOCHHUTaHMS U B pabodeil mporpaMMe BOCHUTAHMS IIKOJBI
«dpyx0a».

Y4ueOuslii ipeameT «buosorus» Ha ypoBHE CpeIHEro o0Iero o0pa3oBaHUS
3aHHMaeT BaxkHoe MecTo. OH oOecneunBaeT (GOpMUPOBAHHE Y OOYYAIOIIUXCS
MIpE/ICTaBICHUI O HAYyYHOH KapTUHE MUPA, paciIupsieT u 0000IIaeT 3HAaHUS O KUBOM
npupoje, e€ OTIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allud U 3BOJIIOIHH,
co3Ma€T YyCJIOBHS [UJIsi: TO3HAHUS 3aKOHOB >KMBOM MPHUPOJIBI, (HOPMHUPOBAHUS
(YHKIIMOHAJIBHON TPAaMOTHOCTH, HaBBIKOB 3/I0pPOBOT0 U 6€30MacHOro o0pasa KU3HH,
DKOJIOTMYECKOTO MBIIUICHHS], LIEHHOCTHOI'O OTHOIIEHHMS K JKUBOW IPUPONE H
YEJIOBEKY.

bonpmioe  3HaueHue  ydeOHbI  mpeamer — «buonorus» — MMeeT  Takke
JUIA pElICHUs BOCHUTATENBHBIX UM PAa3BUBAIOLIMX 33/4a4 CpPEIHEro OOLIEero
o0pa3oBaHus, coluanu3auu oOydaromuxcsa. M3ydeHre OHOJOTHH O0eCreunBaeT
yciaoBus Ui (pOPMHUPOBAHUS HWHTEIJIEKTYaJbHBIX, KOMMYHUKAIMOHHBIX U
MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYphI, CIOCOOCTBYET MHTErpalliu
OMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMU M3 JPYTUX YUYEOHBIX MPEAMETOB, B
YacTHOCTH, (U3uMKM, XUMHM U reorpadpuu. Ha3BaHHbIE TIONOXKEHUS O
npeAHa3HaYeHUH YydeOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY IS
ONpe/eNieHUs] MOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro COAEepXKaHus,
IPEICTaBICHHOI0 B IpOrpaMMe Mo OHOJIOTHH.

Heab uzyuenus yuebHoOro mpenmera «buosorus» nHa 06a3oBOM YypoBHE —
OBJIAJICHUE  OOYyYalOMMHUCA  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3allMU KUBBIX CUCTEM Pa3HOTO PaHTa U MPUOOPETEHNE YMEHUI UCTIOIh30BaTh
9THU 3HAHUS JIJISl TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB JKMBOU MPUPOJIBI U
PEIICHUS Pa3IMYHbIX KU3HEHHBIX TPOOJIEM.

JlocTrkeHre 1enu u3ydeHus: yueoHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE
00ecreynBaeTcsl pEHICHUEM CIIEIYIOIUX 3a/4a4:

— OCBOEHHE OOYYalOIMMHUCS CHUCTEMBbl 3HAHUH O OMOJOTUYECKHX TEOPHSIX,
VUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MPaBWIAX, CIyKallUX
OCHOBOW it (hOpMUPOBAHUS TPEJACTABICHUH O ECTECTBEHHO-HAYyYHOMN
KapTHHE MHpPA, O METOJaX HAYYHOTO TMO3HAHUS, CTPOCHUU, MHOTOOOpa3nu H
OCOOEHHOCTSIX JKHUBBIX CHCTEM Pa3HOIO YPOBHS OpPraHM3allid, BBLAAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

— (opMupoBanue y 0OydYaromuxcsi IMO3HABATEIbHBIX, WHTEIUIEKTYaIbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH B MpolEcce aHalnu3a JaHHBIX O MyTSIX Pa3BUTHS



B OMOJIOrMH HAYYHBIX B3TJIS10B, UJIEH U MOAXOI0B K U3YUCHHIO KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpTraHU3aluy;

— CTaHOBJIEHWE Yy OOydammmxcs oO0mel KyJIbTypbl, (QYHKIIMOHAIBLHON
IPaMOTHOCTH, pPa3BUTHE YMEHUH OOBSICHATb U OLECHUBATH SBJICHUS
OKPYXAIOIIEr0 MHpa XKUBOW MPHUPOJbl Ha OCHOBAaHMUU 3HAHMM M OIBITA,
MOJIy4YE€HHBIX TIPU U3YYCHUU OHOJIOTHH;

— (¢opmupoBaHre y OOydyarolmUXCs YMEHHUH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJOTHYECKUX 3HAHUHN B MPAKTUYECKOUN NEATEIBHOCTH YEIOBEKa, PA3BUTUU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

— BOCIIUTAHUE YOEXKJIEHHOCTH B BO3MOXHOCTH TO3HAHHUS YEIOBEKOM >KUBOM
OpUPOABI, HEOOXOJIUMOCTH OEpEeKHOTO OTHOIICHHS K HeH, coOJIoaeHUs
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0OBAHUT;

— OCO3HaHHE IIEHHOCTU OHWOJIOTMUECKUX 3HAHUW ISl TIOBBIICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

— MPUMEHEHHUE TNMPUOOPETEHHBIX 3HAHUW W YMEHUN B MOBCEIHEBHOW JKU3HU
Ul OLICHKM TIOCIEACTBUA CBOEH JEATEIbHOCTH IO OTHOUIEHHIO K
OKpY>Kalolllel cpesie, COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBAHHUE U COOJIIO/IEHUE
Mep popUIaKTHKU 3200 IeBaHUT.

Oo0111ee yncao 4yacoB Ui U3y4eHHsl OMOJIOTHU B yueOHOM IU1aHe — 68 4acoB:

B 10 kitacce - 34 yacos (1 yac B Henento), B 11 kinacce - 34 yacos (1 yac B HezeN0).
JUiss  peanuzanMi  OpPOrpaMMbl  UCIOJB3YIOTCA  YYEOHMKH, JOMYUIEHHBIE K
UCIIOJb30BAaHUIO MPH peaju3ald HMEIOIIMX TOCYJapCTBEHHYIO AKKPEAUTALUIO
o0pa30BaTeNbHBIX MPOrpaMM HAYaJLHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHETO
oOuiero 00pa3oBaHUs OpPraHU3aLUsMHU, OCYIIECTBISIOIIMMH 00pa30BaTEIbHYIO
NEeATENbHOCTD, pUKa3zoM Munnpocsemenns ot 21.09.2022 Ne 858:

e [laceunuk B.B., Kamenckuii A.A., Pybnor A.M. u np. /Ilox pen. Ilaceunuka

B.B. buonorus. 10-11 knacc. YueOHuk. ba3zoBslil ypoBeHb
DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, IOMYIICHHBIE K MCTOJIB30BAHUIO TPHU
peayi3alud  00pa30BATEIbHBIMUA OPTraHU3ALMSIMU HMMEIOIIUX TOCYAApCTBEHHYIO
aKKpeauTanuio o0pa3oBaTeNbHBIX MPOTPaMM HAYalIbHOTO OOIIETr0, OCHOBHOTO
oOmero, cpeaHero oOmero  oOpa3oBaHusi  NPUKAa3oM  MUHIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e bubGmmoteka OI'rC «Most TITKOJIa) — lesson.academy-
content.myschool.edu.ru/07.2/05

e bubnmonikona www.biblioschool.ru

Conep:xanune o0yuenus B 10 kiaacce.

Tema 1. buosiorusi kak Hayka (2 4).

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMHU, TEXHHUYECKUMU
U IPYTUMH €CTECTBEHHBIMH HayKamu, Gpustocoueit, STUKON, ICTETHKON U MTPaBOM.
Ponw Guonornu B hopMUPOBAHUN COBPEMEHHON HAYyYHOUW KapTuUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.


http://www.biblioschool.ru/

MeTonpl MO3HAHMS KUBOW MPUPOIBI (HAOIIOEHUE, SKCTICPUMEHT, OIUCAHNE,
U3MepeHue, KiaccuuKkalys, MoieIMpOBaHUE, CTaTUCTUYECKas 00paboTKa JaHHBIX).

JlemoHCTpanumu:

[Toptpetst: Y. lapsun, I'. Mennens, H.K. Konbsuos, Ix. Yorcon u ®@. Kpuxk.

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

JlabGopaTopHble U MPAKTHYECKUE pabOTHI:

[Ipaktuueckas padota Ne 1. «Mcnonb3oBaHue pa3IuyHbIX METOAOB MPU MU3YUCHHUU
OMOJOTUYECKIX 0OBEKTOBY.
Tema 2. ’Kusrble cucrembl 4 ux opranusanus (1 4).

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpPeaMeT u3ydeHus: ouonoruu. Otauuune
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OPraHU3aAMKU OMOCUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIN, OPTAaHU3MEHHBIN, TOMYJISIIHOHHO-BUI0BOM,
AKOCUCTEMHBIHN (OHOTeoIeHOTHYeCKu ), OnocepHBI.

JlemoHCTpanumu:

Tabmuubl u cxembl: « OCHOBHBIE NPU3HAKU KU3HUY, «YPOBHU OpraHU3allid
KUBOU MPUPOABD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH (8 4).

XUMHUYECKHM COCTaB KJIETKU. XUMHYECKHE DIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpPAJbHBIX BellecTB B Kkietke. [logaepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OenKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~ OCIKOBOM MOJEKynbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMcTBa OenkoB. buomornueckue
byHKIIUN OETKOB.

depmeHTHI — Onosiornueckue karaauzaropbl. CTpoeHne pepMeHTa: akTHBHBIN
neHtp, cyocrpatHas crnenuduyHocth. Kodepmentsl. Butamunbel.  Otauyus
(bepMEHTOB OT HEOPTAaHWYECKUX KaTaTu3aTOPOB.

VYreBoibl: MOHOCaxapuIsl (TI0K03a, pudo3a U Ae30KCUpru003a), Aucaxapusl
(caxaposa, JlakTo3a) U ToJHMcaxapuibl (Kpaxmaj, TJUKOTeH, eJUII0J103a).
buonornueckue QpyHKIIMN YTIII€BOIOB.

Jlunuasl:  Tpurnuuepuabl, Gochonunuabl, crepouasl. ['mapoduIbHO-
ruapodoOHbie cBolcTBa. buonornueckue ¢GyHkiuu aunugoB.  CpaBHeHUE
yIIEBOAOB, OEJIKOB U JIMMHUIOB KaK UCTOUHUKOB YHEPTUH.

Hyxnennosele xkucmorel: JHK wu PHK. Hyxkneotuaer — wMoHOMEpSI
HyKJIenHOBBIX KHUCIOT. Ctpoenue u dynknuu JIHK. Crpoenue u ¢pynkiuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

[utosiorust — Hayka o knerke. Knerounas teopus — npuMep B3aUMOJIEUCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUH. MeTObl N3yUEHUs KIICTKH.



Krerka xak memoctHast skuBasi cuctema. O01mue Mpu3HaKy KIETOK: 3aMKHYTast
HapyxHas MeMOpana, moJiekyibl JIHK kak reHeTuueckuit anmnapar, cuictemMa CUHTEe3a
Oeka.

Tunel KIETOK: dJyKapuOTHYecKas | mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUS MpoKaproTUYecKOM KieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYyKapHUOTUYECKON KIeTKU. OCHOBHBIE OTJIMUUS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM
KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIHMKC,
ux pyskruu. [Inasmatudeckas memOpana, e€ coiicTBa u GyHknuu. [{uToruiazma
u e€ opranouasl. OgqHoMemMOpanHbie opranouasl kietku: JIIC, anmapat ["ombmxwy,
nu3ocoMbl. [loyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHJPUU, TUIACTHUJBIL.
[IpoucxoxaeHnne MUTOXOHApWM W miacTua. Buasl mnmactua. HememOpanHbie
OpPTraHOU/IbI KJIIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOJIH, PECHUYKHU, )KT'YTUKH.
QyHKIMY OPraHOUAOB KJIETKU. BKItoueHus.

SAnpo — perynsatopHsiii neHTp kiaeTkd. CTpoeHue siapa: siaepHas 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KJIETKE.

JlemoHCTpanumu:

IToptpersl: A. Jleenryk, P.T'yk, T.IIIBann, M. lllneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Junarpammel: «Pacnpenenenne XuMHUYECKUX SJIEMEHTOB B HEXKUBOU MTPUPOIE»,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupsl u cxembl: «llepuoguyeckas TaOMUIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHre MoJIeKyJbl BOJbl», «buocunres Oenka», «CTpoeHHuE MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHune MoiieKyJibl
AT®», «CtpoeHne 3yKapHUOTHYECKOM KIETKM», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOEHHUE MPOKAPUOTUUYECKOW KIETKWY,
«CtpoeHue sazipa KIETKN», « Y TIeBOAbD, «JIunmuaph».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHUE JJii MPOBEACHUS
HAOJIIOICHUM, W3MEpPEHUM, OHKCIEPUMEHTOB, MHUKPOIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:

JlaGoparopHnas pabora Ne 1. «M3ydeHme KaTaJTUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTajla3bl)y.

JlaGopatopnas pabGota Ne 2. «V3ydyeHue CTpOEHHUS KJIETOK PaCTCHUM,
KUBOTHBIX M OaKTEpHil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OTNIMCAHUEY.

Tema 4. /KusHeaesiTeJbHOCTH KJIETKH (6 4).

OOMeH BelIecTB, WM MeTa0o0Ju3M. AcCCUMWIAIUS (TJIaCTUYECKUN OOMEH)
U JUCCUMWIALNS (PHEPreTHYECKUH OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB M DHEPTMM B TIOHMMAaHHUH
MeTaboJM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOo(dHbIN U TeTepoTpodHbId. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.
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®otocunre3. CaetoBass u TemHOBas (a3sl (orocunTeza. Peakuun
dboTocunTe3a. IhPekTUBHOCTH (hOTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A JJIS JKU3HHU Ha
3emiie. Bnusinue ycioBuil cpeipl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOocuHTe3. XeMOCHUHTEe3Upylonme O0akTepun. 3HaUeHUEe XEMOCHHTE3a s
KU3HU Ha 3eMII€.

DHepreTudyeckuii oOMeH B KieTke. PaciernieHue BeliecTB, BBIJIECICHUE
Y aKKyMYJIMpPOBaHUE YHEPTHH B KJIETKE. DTalbl SHEPreTHUecKoro oomena. [ nmukomnus.
bpoxenne m ero Buuapl. KucnopomHoe OKUCIEHME, WIM KIETOYHOE JbIXaHHUE.
OxucnutensHoe pochopunrpoBanue. IPHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakunu wMatpuunoro cuHrte3a. [enetnueckas wunpopmamms u JHK.
Peanuzanusi reHernyeckoil MHpOpMAnMK B KiIeTKe. ['eHeTHYecKud KOA M €ro
cBoicTBa. Tpanckpunuus — marpuunblid cuHTe3 PHK. Tpanciauus — OuocuHTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanume amuHokucioT. Ponbs pubocom B
OunocuHTe3e OenKa.

Heknerounsle QopMbl KU3HU — BUPYCHL. MCTOpUsS OTKpBITHUS BHUPYCOB
(.. BanoBckuit). OCOOEHHOCTH CTPOCHUS W SKMU3HEHHBIM LMK BHUPYCOB.
bakrepuodaru. bonesnu pacteHuit, >)kUBOTHBIX U Y€JIOBEKA, BBI3IBAEMbIE BUPYCAMMU.
Bupyc ummynonedpunura uvemoBeka (BUY) — Bo3Oymutens CIINa. OOGpatHas
TPaHCKPUIIUS, peBepTaza © uHTerpaza. llpodunakruka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUM.

JemoHcTpanuu:

[Toptpetsr: H.K. Konbnos, /.. UBanoBckuii, K.A. Tumupszes.

Tabnuupel U cxembl: «Tumbl muTanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xnopornact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenue u (PpyHKIIMOHUpPOBaHUE TeHa», «CuHTEe3 Oenkay, «I'€HeTHYECKUl Koy,
«Bupycoe», «baktepuodarn», «Ctpoenue u >xku3HeHHbIM 1nmkin Bupyca CIIN/a,
6akrepuodaray, «Pemmukarus JJTHK.

O6opynoBanue: Mmojenu-amminkanuu «Yasoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KISTKN», Moielb cTpyKTypsl JTHK.

Tema 5. Pa3MHOKeHHe 1 HHAUBU/YAJbHOE PA3BUTHE OPTraHU3MOB (5 4).

Kierounblii 1K, WKW KU3HEHHBIM IUKI KieTku. MHTepdasza m MuTO3.
[Ipomecchl, mpotekatomue B uHTepdasze. Permkanus — peaxkius MaTpUYHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMTIUIOMTHBIN U FarIOWIHBIN XpOMOCOMHBIE Ha0Opbl. XpoMatubl. [{lutonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUIYAIBHOTO PAa3BUTHS OPTraHU3MOB.

Henenne knetkn — murto3. Crannu murtosa. lIpoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe U mosnoBoe. Buabl 6ecrnosioro
Pa3sMHOXEHUA: [JIEJICHUE HAABOE, IIOYKOBAaHHE OJHO M MHOI'OKJIETOYHBIX,
criopooOpa3oBaHNe, BETETATUBHOE pPa3MHOXKEHHE. VICKYyCCTBEHHOE KIIOHUPOBAHHE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIMYHS OT OECIIOJIOTO.



Meiio3. Craguun wmeiosa. IIpoiieccel, mpoucxoAsuiue Ha CTaAusX Meio3a.
[ToBenenne xpomocoM B meiioze. Kpoccunrosep. buonorndeckuii CMbICT U 3HAYEHUE
Meno3a.

['ameroreHes — mpolecc 00pa30BaHHS TIOJIOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBele kene3bl: CeMEHHUKM W sUuYHUKUA. OOpa3oBaHHWE U Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CriepMaro30uj, SHIEKIETKa) — CIepMaTOreHe3 M OOTCHES.
OCOOEHHOCTH CTPOCHMS SIHUIEKIETOK M crepMaTo30ouaoB. OIUIOJ0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPUOHAIBHOE  Pa3BUTHE
(3mOpuorenes). Jrtarbl 3MOPHOHAIBHOTO PAa3BUTUS Y IMO3BOHOYHBIX >KMBOTHBIX:
IpoOJieHre, TacTpyssmus, opraHorere3. [locTaomMOproHaTBLHOE pa3BUTHE. THIIBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: TIPSMOE, HETIPSIMOE (JTMIMHOYHOE). BiusiHue cpems
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKAEHHBIC YPOICTBA.

Poct u pasButhe pacteHuid. OHTOr€HE3 IBETKOBOTO PACTECHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JlemoHCcTpauuu:

Tabmuubr U cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJOTBOPEHME Y IBETKOBBIX pacTeHun», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaktepuit», «CTpoeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounsi mukim»y, «Pemmukaums JJHK», «Mwutosy,
«Menosz», «lIpsamoe n HempsMoe pa3BuTue», «l'ameToreHe3 y MIEKONUTAIOMNX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmMaTo30uasl
MJICKOITUTAIOLIETO», «SIMIEKIETKa MIIEKONUTAIOMETo», «KaproknHe3 B KIETKax
KOpEIIIKa JTIyKa», MarHUTHAsI MOJeNb-anIukanus «/lenenue knetku», moaens JJHK,
MOJIeb MeTada3HO XPOMOCOMBI.

JlabopaTopHbIe U MPAKTUYECKUE PaOOTHI:

JlaGoparopuas pabora Ne 3. «HaOmogeHne MuTO3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopuas pabora Ne 4. «M3ydyeHue CTPOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparax».

Tema 6. HacsieicTBEHHOCTh U MKBMEHYMBOCTH OPraHu3MoB (8 u).

[IpeaMeT u 3agaun reHeTUKU. VicTopust pa3BUTHSI T€HETUKU. POJIb IMTOI0THH
U OMOPHUOJIOTMM B CTAHOBJIEHUU TEHETUKH. Bkianm poccuilckux u 3apyOekHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeTOJbl TEeHETHUKU (TUOPHUIO0JOTHUUECKUH,
LUTOTEHETUYECKHUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHbIE = T'€HETHYECKUE
NOHATUA. ['eHeTHYeCKass CUMBOJIMKA, HCTIOJIb3YEeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBICHHbIE ['. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IWHO-00pa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuno qoMuHHUpOBaHMs. 3aKOH paCIICIUICHHUS] MPU3HAKOB. | nnoresa
YUCTOTHI raMeT. [1o1HOE 1 HenoJIHOe TOMUHUPOBAHUE.

JuruOpugHoe ckpenuBanue. 3aK0OH He3aBUCUMOTO HACJIeIOBAHU S TIPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JUTHOPUHOTO CKPEIIMBAaHUS. AHaIU3UPYIOIICe



ckpemuBanue. Mcnonb3oBaHne aHATU3UPYIOIIETO CKPEIIUBAaHUS JJisI ONpPEIeICHHS
T€HOTHUIIA OCOOH.

CuerieHHOE HaclieoBaHue Npu3HakoB. Pabora T. Moprana 1o clerieHHOMY
HaCJIEJOBaHUIO TeHOB. HapyllleHre ClenieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mona. XpOMOCOMHOE OIPENETIECHNUE MoJia. AYTOCOMBI U TOJOBBIE
XpoMOcOMBI. ['oMorameTrHole W TreTeporaMeTHble OpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUibl K3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. BapuarimoHHBIN psJl U BapualldOHHAs KpHUBasl.
Hopwma peaknuu npuznaka. KonndecTBeHHbIE M KAUECTBEHHbBIC IPU3HAKU U UX HOpMa
peakuuu. CBOICTBa MOAU(PUKALUOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM TeHOTUNIMYECKas, W3MEHUMBOCTh. KomOuHaTtuBHas
U3MEHUYMUBOCTh. Melo3 ¢ TMOJOBOM TMPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYMUBOCTU. MyTalmoHHasi U3MeHYMBOCTh. Kiaccudukaiys MyTanuii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpuYuHbBl MyTanuii. MyTtareHHbie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAAOB B HaclieIcTBeHHON n3MeHunBoctu H.M. BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKHU
YeJIOBEKa: I'eHEaJOTHUeCKHi, OJMM3HEIOBBIA, IIMTOICHETUUCCKHIN, OMOXUMUYCCKHI,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONIPENICIICHHE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YKCJIE C MOMOIIbIO
[111P-ananu3a. HacnencTBeHHble 3a00JI€BaHMS Y€I0BEKA: TeHHBIE O0JIE3HH, OOJIE3HH
C  HACIEICTBEHHON  MPEapacroioKEHHOCThIO,  XPOMOCOMHBIE  OOJIC3HHU.
ComaTtnyeckue | TeHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pOBOr0 00pa3za *KU3HU, TUATHOCTUKH, MPOPUIAKTUKHI U JICUEHUSI TEHETUYECKUX
Oomne3Heil. MeauKko-TeHETHUEeCKOe KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIIMHCKOM
TC€HETHKHU B MPEJAOTBPAIEHUH U JICUEHUY TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHCTpanumu:

[Toptpetsl: I'. Mengens, T.Mopran, I.ae @pu3, C.C.YerBepHkos,
H.B. Tumodees-Pecosckuii, H.1. Bapuios.

Tabnuibl u cxembl: « MOHOTHOPUTHOE CKPEITUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PAaCILICIUICHUS U €r0 [IMTON€HETUYECKask OCHOBA», «3aKOH YACTOTHI
ramer», «JurubpugHoe ckpenmBanuey, «l{urosoruueckue OCHOBBI TUTHOPUIHOTO
CKpenuBanus», «Meio3», «B3auMoIeicTBUE aleNbHBIX T'€HOBY», «[ eHeTnueckue
KapThl PAacCTeHUH, *KUBOTHBIX U ueloBekay, «['eHeTnka mojay, «3aKOHOMEPHOCTH
HACJIeJIOBAaHUsI, CIEIJIEHHOTO C Mojiom», «KapuOoTUIbl 4yeloBeKa W >KUBOTHBIXY,
«Bunpl u3MeHUHBOCTHY, «MoaudukalmoHHas H3MEHYUBOCTH», «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpymm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MOJEIH-aNIUIMKAIMl  «MOHOTHUOPUIHOE CKpEIIUBAHUEY,
«Hemomunoe pomuHMpoBaHue», «Jlurubpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKporpenapar «Jpozoduna» (Hopma, myTamuu GopMbl
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM».
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JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

JlabopaTopHas pabora Ne5. «M3yueHue pe3ylbTaToB MOHOTHOPHUIHOIO
U IUTUOPUIHOTO CKPEUIMBAaHUS Y APO030(UITBI HA TOTOBBIX MUKpPOIIPENapaTax».

JlabopaTtopHas padota Ne 6. «M3yueHne MoAM(PUKAIMOHHON W3MEHUYMBOCTH,
MOCTPOCHHUE BapUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTtanui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTueckass padora Ne?2. «CocTtaBieHHe | aHaIU3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmoB. OcHOBbI OuoTexHoJI0THH (3 4).

Cenekuusi Kak HayKa M IpOLECC. 3ap0OKIECHHE CEJIEKIMH U JIOMECTUKAIIHS.
VYyenue H.W. BaBunoBa o LeHTpax MPOUCXOXKACHUS U MHOrooOpa3us KyJbTYpPHBIX
pactenuil. LleHTphl MPOUCX0XKACHUS JOMAIIHUX )XKUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMU. MaccoBBbIi M WHIUBUYyAIbHBIA OTOOPHI
B CEJIEKIUU PAcTEHU M KUBOTHBIX. OLIEHKa 3KCTepbepa. BIM3KOpOICTBEHHOE
ckpeniuBanue — uHOpuauHr. Yucrtas nuHusg. CKpelmMBaHUE YUCTHIX JIMHHM.
['ereposuc, wiu rubpuaHas cuia. HepoJacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. VMICKyCCTBEHHBIN MyTareHe3 v MoJIy4eHHe
MOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIMN PACTEHUM, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oOTpacib MPOU3BOJACTBA. |'€HHAs WHKEHEpHUA. OTaIlbl
co3ganusi pexomouHanTHoW JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nwxkenepus. Knetouneie KynbTypbl. MUKpPOKIOHATBLHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHupoBanne  BBICOKOMPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
DKOJIOTUYECKUE
u sTryeckue npodaeMbl. MO — reneTrndecky MOIUDUITMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpersr: H.W. Basuiios, 1.B. Muuypun, I'./l. Kapnieuenko, M.®. I11Banos.

Tabmuubr u cxeMmbl: KapTa «lLleHTpBl TPOMCXOXKIECHHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHui», «Ilopoabl qoMamHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «OtnanéHHas rudpuausanus», «PadoTel akagemuka M.D. MiBaHoBay,
«Ilomunnounusa», «OO0beKTh OuoTexHONOTHUUY», «KJeTouHblE KYJIBTYphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKHU TJI0/I0OB U KOPHETUIOA0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuii «CebCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopatopHble U IpPaKTUUYECKUE PabOTHI:

Oxckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIMU PACTeHHN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYI0 (DepMY, COPTOUCTIHITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, 1a00OPaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO

HEHTPA)».

Coaep:xanue o0yuenus B 11 kiacce.
1 gac B Hepento, Becero 34 yaca, U3 HUX 2 4yaca — pe3epBHOE BpeEMs

Tema 1. IBoaronuoHHast ouoJiorus (9 49).
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[IpeanocbuUIKM BO3HUKHOBEHUS SBOJIOUMOHHON TEOpUHU. BOJIOLHMOHHAS
Teopusi U €€ MecTo B Onosiornu. BiusHue 5BONIOIMOHHON TEOPUM Ha pa3BUTHE
OMOJIOTMH U JPYTUX HAYK.

CBuzerensctBa  23BoMOUMH. [lameoHTONIOrMYECKHE: IOCIEN0BATEIBHOCTD
NOSIBJICHUST BHUJOB B IAJCOHTOJIOTMYECKON JIETONHCH, TNEepeXOAHble (OPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune hayH 1 (prop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHE: CXOACTBA W PA3NIMYUs SMOPHOHOB pa3HbIX BHUIOB
MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX MyTEeH Yy BCEX
OpraHU3MOB.

OpomounoHHas Teopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
JapBUHU3MA. JIBHIKyIIME CHIJIBI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE
OpU OrPAaHUYEHHOCTH PECYPCOB, HEONpENeNE€HHAas HM3MEHUYHUBOCTh, OOpBOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOJIIOLNN.

JBuxyuie cuiibl ((hakTOpbl) 3BOJIOLMU BUIOB B IpUpoje. MyTallMOHHBIHI
pouecc U KOMOMHATUBHAsA U3MEHYUBOCTD. [l0MyIsinOHHbIE BOJIHBI U Apeii() T€HOB.
N3onsuns m Mmurpanusi.

EcrtecTBeHHbII 0TOOp — HampaBisoomuid (aktop sBomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pPe3ysbTarT »BoMoUuU. [Ipumepsl
MPUCIIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun wu BumooOpazoBanue. Kputepuu Buzma. OcHOBHble  (HOPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

Maxkpossomonus.  Dopmbl  3BoMIOIMM:  PUIETUYECKas, JUBEpreHTHas,
KOHBEpreHTHasi, napajuienbHas. HeoGpaTtuMocTs 3BOIOIMH.

[IpoucxoxieHne OT HeCHeUMaIu3upoBaHHBIX NpenakoB. IIporpeccupyromas
crnenquanu3anysa. AJanTUBHAs paguarus.

JlemoHCTpanumu:

[Toptpersl: K. JIunnedt, XK.b.Jlamapkx, Y. Hapun, B.O. KoBanesckuii,
K.M. bap, 3. I'ekkenb, . Mromnep, A.H. CeBepuos.

Tabnuub! u cxeMmsbl: «Pa3BUTHEe OpraHUYECKOro Mupa Ha 3emiie», «3apoAbllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OoppObI  3a
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB pPACTECHUI»,
«MHuoroob6paszue IIOpOJ YKUBOTHBIX», «ITormynsauumy, «MyTanunonHas

U3MEHUUBOCTE», «Apomopdosb», «Wanmoanantauum», «OO0mas aereHeparus»,
«/IBmxkymue cwibl  3Bomonun», «Kapra-cxema Mapuipyra myTElIECTBUS
Y. Hapsuna», «boprba 3a cymectBoBanue», «lIprucmnocobIeHHOCT, OpraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNEey, « IKOJIOTHIECKOE BUIO000PA30BAHUEY.
OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPACKH,
Ha0op IJIONOB M CeMsiH, Kosuiekiusi «[Ipumepsl 3alUTHBIX TPUCTIOCOOJICHUN Y
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KUBOTHBIX», MOAelb «OCHOBHBIC HANPABJICHHS SBOJIONNN», O00BEMHAS MOJENb
«CTtpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapta Mupa, KoJuiekius «@DOopMbl COXPaHHOCTHU
UCKOMAEMBIX JKHBOTHBIX W pacTeHui», Mopaenb ammuukanus «llepexpéct
XpOMOCOM», BIaXHbIe npenapaTsl «Pa3zButue Hacekomoro», «Pa3Butue JIArymkm»,
Mukponpenapar «Jlpo3odunay (Hopma, MyTaruu GopMbl KPbUILEB U OKPACKH TeJa).
JlabGopaTopHble U MPAKTUYECKUE padOThI:

Jlabopatopuas pabotra Ne 1. «CpaBHeHue BHAOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

JlabopaTopuas pabotra Ne 2. «Omnmcanue NPUCTIOCOOIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HuKkHOBeHNe U pa3BuTHE KU3HN Ha 3emuie (9 4).

JloHay4Hble MPEACTABICHUS O 3apOXKICHUM >KWU3HU. HaydHble TuUMoTe3bl
BO3HUKHOBEHUSl JKM3HM Ha 3emiie: aOuoreHe3 M MaHCHEpMHs. XUMHUYECKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPTraHWYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUUYECKON 3BOMONMU. HadanbHble 3Tarbl
ouonornyeckor sBomronmu. ['mnoreza PHK-mupa. ®@opmupoBanune meOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. llepBble KIETKM M HMX SBOJIOIUS.
@opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie mo 3paMm W nepuojam. Karapxeil. Apxeiickas
u mnpotepo3oiickas Hpbl. [laneosoiickas 3pa u €€ mepuoAbl: KeMOPUNUCKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so301ickas 3pa 1 €€ IepUOIbl: TPHACOBBIN, IOPCKUI, METIOBOM.

KaliHo3oiickas 3pa u €€ T[epuojabl: MaJCOr€HOBBIA, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepucTuKa KJMMara M Te€O0JOTMYECKUX MporeccoB. OCHOBHBIE 3Tarbl
ABOJIIOIMU PACTUTEIBHOTO W KUBOTHOTO MHUpa. Apomopdo3bl y pacTeHUW u
XKUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MHpAa KakK OTpaxKeHue 3BOJOIUU. (OCHOBHbBIC
CUCTEMAaTUYECKHE IPYMIbl OPraHU3MOB.

OBoJIIOIMS YeIoBeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue mnpeactaBieHU
O TPOUCXOXKIEHUU YeloBeKa. MeToapl u3ydyeHus aHTponoreHe3a. Cxoactsa u
pa3IMuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBrkyiue cuibl (pakTopsl) aHTponorenesa. HacinenctBeHHas N3MEHYMBOCTD
Y €CTECTBEHHBIN 0TOOP. OO0IIeCTBEHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPY UM TPY/a,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU HBOJIIOI[MU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMeJbli, YesmoBek npsaMoXoaiui, Yenosek Hean1epTalibCKui, YenoBeK pa3yMHBbIi.
Haxogku ~ uckomaeMbIX ~ OCTAaTKOB,  BpeMsl  CYIIECTBOBaHMs,  00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UenoBeueckne  packl. OcHOBHbIE  OONBIIME  pachl:  €BPOICOHIHAS
(eBpaswuiickasi), Herpo-aBCTpaIoOUAHAas (3KBATOpUAJIbHAs ), MOHTOJIOUIHASA (a3HaTCKO-
amepukaHckas). UepTel mpucrnocoOJIeHHOCTH MPECTaBUTENICH YeTTOBEYECKUX pac K
YCJOBUSIM CYIIIECTBOBaHUs. ENMHCTBO UenoBeueckux pac. Kputuka pacusma.
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JlemoHCcTpanuu:

[Toptpersl: @. Peau, JI. Ilactep, A.W. Omnapun, C.Munnep, I Opnu,
Y. JlapBuH.

Tabmuubr 1 cxembl: «Bo3nukHoBenne CosiHeUHOUM cucteMbl», «Pa3Butue
OpraHnueckoro  wmupa», «PacturenbHass  KieTka», <«KuBoTHas  KieTkay,
«IIpokapuoTnueckass kinetka», «COBpEMEHHasi CUCTEMAa OPTraHUYECKOrO0 MHPaAy,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHUS YeJIOBeKa U YeJIOBEKOOOPa3HbIX
00e3psiH», «OCHOBHBIE MECTa  MAaJCOHTOJOTMYECKHX  HAXOAOK  IMPEIKOB
COBPEMEHHOIO YEJIOBEKa», «/lpeBHenmme moam», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeUeCKrue pacol».

O6opynoBanne:  mymsoku — «[Ipomcxoknenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHJEpPTalblla, KPOMAaHbOHLA), CJIENKA WIH
M300paKEHHUsI KaMEHHBIX OpYyIHWid TEPBOOBITHOIO 4YelOBEeKa (KaMHH-YOMNIEPHI,
pyOuna, ckpebna), TeOXpOHOJOrMYeckas Tabnuua, KoyeKuus  «DopMbl
COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JIabopaTopHble U MPaKTUYECKUE PabOTHI:

[TpakTnueckast pabora Ne 1. «l/3ydeHne HCKONMAeMbIX OCTATKOB PACTEHHI
Y )KMBOTHBIX B KOJUIEKIUSAX).

OKCKypcusi «IBOJIOLHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPAaEBETUECKUI My3€ei).

Tema 3. Opranusmsbl 4 OKpy:kawas cpeaa (5 4).

DKOJIOTHS KaK HayKa. 3a/1aud M pa3aeibl 3KOJIOTHH. MeToIbl 3KOJOTHYECKHUX
UCCIIE0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHHsS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHAas,
BHYTPUOPraHU3MEHHAS.

Oxonornueckre Qakropsl. Kriaccupukamuss 3KoJIOTMYECKUX (DaKTOPOB:
abuoTHyeckre, OHOTHYECKME U AaHTPONOIreHHble. JlelicTBHE HSKOJIOrMYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (hakTopbl: CBET, TEMIIEPATypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGneHuss  OpraHu3MOB K  JCHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMBL.

buotnueckue pakToprl. Buasl OnoTHYeCKUX B3aUMOJICHCTBUN: KOHKYPEHIIUS,
XHUIHUYECTBO, cUMOMO3 U ero ¢opmel. llapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCANIM3M, HEUTpaIU3M.
3HaueHHe OWOTHUYECKUX B3aUMOJEWCTBUM JI1 CYLIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XAPAKTEPUCTUKH momyiasiuuu. (OCHOBHbIE MOKa3aTenu
NOMYJISIUMU: YHMCIIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. JmHaMuka 4ucIeHHOCTH MOMYJISIIUA U €€ peryssius.

JlemoHCTpanuu:

[Toptpetsi: A. I'ym6onsar, K.®. Pynbe, 3. ['ekkens.

Tabmunpl u cxemsl: kapra «lIpupoanbie 30HbI 3eMian», «Cpenbl OOUTaHUS
opranuzmoBy», «®Doronepuoguzm», «llonmynsaunm», «3aKOHOMEPHOCTH poCTa
YHCIIEHHOCTHU NOMYJISIMU UHDY30pun-TyPenbkm», «[lumessie nenm.
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JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

JlaGoparopuas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUSN.

JlabopaTtopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacu€r MIOTHOCTH MOMYJISIUN Pa3HBIX BUIOB
paCTEHUI.

Tema 4. CooOmiecTBa 1 3K0JI0rN4YecKkne cucremsl (9 ).

Coo0miectBo opranuzMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAf,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHantel. CBs3u B
ouoreHo3e.

Okosiornyeckre cuctembl (dkocuctembl). IloHsTHe 00 »3KocHcTEME H
OouoreorieHo3e. DyHKIHUOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU dKocucTeMbl. [Tutessie nienu u cetu. OCHOBHBIE
MOKa3aTelld JKOCUCTEMBbI: Ouomacca, MPOIYKUIHsS. IDKOJIOTHMUYECKHE IMUPAMUIBI:
OPOJYKIMK, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM: YCTOWYMBOCTD,
caMoperyJsinus, pazsutrue. CyKieccusl.

[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO
WJIM IIUPOKOJIUCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  AKOCHUCTEMBI.  ATPO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCHCTEM H YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop yCTOMUHMBOCTH dKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

Vuenue B.U. Bepnajackoro o Ouocdepe. ['panunpl, coctaB U CTpyKTypa
ouocdepnl. Kuoe BemectBo U ero (ynkuuu. OcobeHHOCTH Ouocdepbl Kak
r00anbHONM dKocHUCTeMbl. J[uHaMuUyeckoe paBHOBecMe M oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOreOXUMUYECKHUE ITUKIIBI DJIEMEHTOB (yTiepo/a,
a3oTa). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Onochepe 3emii. AHTPONIOreHHbIe U3MEHEHUs B Onocdepe.
I'moGanpHbIE PKOJOTHUYECKHE TTPOOIICMBI.

CocymecTBoBaHH€e MPUPOIbI U yenoBedyecTBa. CoxpaHeHne 6Mopa3HO0Opas3us
KaK OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa pPALMOHAIBLHOTO YMIPABICHUS
MPUPOJHBIMU PECypcaMu M UX HCIOJIb30BaHUE. [[oCTHXkeHusl OMOJIOruy U oxXpaHa
TIPUPO/IBI.

JemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B.H. Cykaués, B.W. Bepnaackuii.

Tabmuubl u cxembl: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTYpPa»,
«IIpuponnpie cooOmiectBay, «llemn nuTaHUsS», «IKOJIOTHYECKAs MMHPAMUTIAY,
«buocdepa u denoBek», «IKocUCTEMA MIHPOKOIUCTBEHHOTO Jieca», « DIKOCHCTEMA
XBOMHOTO  Jiecay, «buoneHo3  Bomoémay»,  «ArporeHo3», «IIpumepHbie
AHTPOIIOTEHHbBIE BO3JEHUCTBUS HA NIPUPOAY», « BaKHEHIIINE UCTOUYHUKH 3arPS3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeiIass cocTaBisronias Ouocheps»,
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«®aktopsl  nerpaganuu  nouB»,  «llapHukoBeii  3ddexTy,  «DakTOpHI
PaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OO0mas crpykrypa Ouochepsn,
«Pacnipoctpanenue ku3HM B Ouocdepe», «O30HOBBIH 5KpaH OuOChEPH,
«KpyroBopot yriepoaa B ouocdepe», «KpyroBopot a3zora B Ipupoze».
Oo6opynoBanue: Mojenb-anmmkanus «TunuyHbsle OMOLEHO3BI», repOapuii
«PacturensHble cooluiecTBa», KoJUleKIMU «buoneno3y», «Bpenurenn BaXHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYpP», FepOapuu M KOJUIEKIIMKA PaCTEHUI U )KUBOTHBIX,
MpUHAJJISKAIINE K Pa3HbIM KOJIOTUYECKUM TpyInaM OJHOTO Buaa, KpacHas kHura
Poccuiickoit @eneparun, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

Ilnanupyemble pe3yJbTAThI 0CBOCHUSA MPOTrPAMMBI 10 0Ho10THH (0a30BbIN
YPOBEHb) HA YPOBHE CPeJHEro 001ero o0pazoBaHus

JInyHOCTHBIE PE3YNBTATBl OCBOEHHUS NpeameTa «BbHOJOTHS» HTOCTUraroTCs
B E€IUHCTBE Y4YEOHOH M BOCIMUTATEIbHOM JESTEIBHOCTU B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUHCKHMH COLIMOKYJBTYPHBIMU, UICTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMHU, NMPHUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
IOBEJICHUS W CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAaMOBOCHUTAHUS MU
CaMOpa3BUTHSA, PA3BUTHSI BHYTPEHHEW MO3ULUH JIMYHOCTH, MIATPUOTU3MA, YBAKECHHUS
K 3aKOHY U IPAaBOIOPSIKY, YEJIOBEKY TPYyJa U CTaplIEMy IMOKOJIEHHUIO, B3aHMHOIO
YBaXXEHUsA, OEpEeKHOrO0 OTHOIICHHMS K KYJbTYPHOMY HACIEAMI0 W TPaJAULMIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickorn Denepanuu, Tpupoac U OKpYKarolen
cpene.

JIM4HOCTHBIE pE3ynbTaTbl OCBOEHUs YyuyeOHoro mpeamera «buonorus»
OTPaXaroT TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIHUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX  BHYTPEHHUX  YOEXAEHWH, COOTBETCTBYIOLIUX
TPAJAULUOHHBIM LEHHOCTSAM POCCUHCKOrO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTH B NPOLECCE pEaau3allid OCHOBHBIX HalpPABJICHHM
BOCIIUTATENBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:
2PAHCOAHCKO20 60CHUMAHUA:

e c(hOPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMU 00YyYaroIIerocss Kak aKTHBHOIO

Y OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

® OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEM, yBa)KEHUE 3aKOHA
U TIPaBOIOPSIKA;

® TOTOBHOCTb K COBMECTHOM TBOPYECKOM ACSITENLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIICHWU YYEeOHBIX M IIO3HABATENIbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

® CIOCOOHOCTH ONpeEsATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

® YMEHHUE YYHUTHIBATh B CBOUX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS  JIoed €  pasHbIMU  yOEXKACHUSIMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;
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IOTOBHOCTb K COTPYAHHYCCTBY B IPOLHECCC COBMCCTHOI'O BbIIIOJHCHUS
y‘IC6HBIX, IMIO3HABATCIBbHBIX M MCCICAOBATCIbCKUX 3aJa4, YBAXXHUTCIbHOC
OTHOIICHUC K MHCHHIO OIIIIOHCHTOB IIPpH 06CY>KI[CHHH CIIOPHBIX BOIIPOCOB
OMOJIOrIYECKOro COACPIKAHUA,

T'OTOBHOCTB K I‘YMaHI/ITapHOI\/’I )41 BOJIOHTépCKOﬁ ACATCIIBHOCTH,

nampuomuueckKozo eocnumarnus:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UICHTUIHOCTH, TATPHOTH3MA,
YBaXEHHSI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHou,
TOPAOCTH 3a CBOM Kpau, CBOKO PoavHy, CBOM SI3bIK UM KYJIbTYPY, MPOILIOE U
HACTOsIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MPUPOAHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OMOJOTHH, TOHUMAHHUE 3HAYEHUsI OMOJOTUM B MO3HAHUM 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeiiHas yoex1€HHOCTh, TOTOBHOCTh K CIIyX)eHHI0 OTEYECTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

nyoeuo-npaecm 6E€HHO20 eocnumanus:

OCO3HAHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 U TPUHHUMATh OCO3HAHHBIC PeIIeHUS,
OPUEHTUPYACH Ha MOPAITbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIEro;
OTBETCTBEHHOE OTHOILIICHUE K CBOMM POJUTEIISIM, CO3JAHUIO0 CEMBbH HA OCHOBE
OCO3HAHHOTO TPUHSATUSA IIEHHOCTENM CEMEWHOW >KU3HU B COOTBETCTBUM C
TpaauiusamMu HapoaoB Poccuu;

cmemuiuecKko’o eocnumanus.

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OICTETUKY ObITa, HAYYHOIO
U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIIICHUIA;
MMOHUMAaHUE YMOIMOHAJIBHOTO BO3JICUCTBUS KUBOU MPUPOJIbI U €€ [IEHHOCTH;
FOTOBHOCTh K CaMOBBIPAXEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBJISATH KAYECTBA TBOPUECKOM JTUUHOCTH;

¢M3MU€CK020 eocnumanus.

MOHUMAaHHKE 1 peaJ3allys 3JI0pPOBOTO M OE30I1aCHOT0 00pa3a JKU3HHU (3710pOBOE
nuTaHue, coOMI0eHNEe TMTMEeHUYECKUX MPaBUil U HOPM, cOalaHCUPOBaHHbBIN
PEXUM 3aHATUN U OTABIXA, pEryJsipHas pu3nyeckasi akTUBHOCTB), OEPEKHOTO,
OTBETCTBEHHOTO W  KOMIIETEHTHOIO  OTHOIIEHHS K  COOCTBEHHOMY
(U3HMUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

NOHMMAaHWE IIEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO U  KOJIJICKTUBHOTO
0€30MMacHOT0 MOBEAEHUS B CHUTYalUSX, YTPOXKAIOUIMX 3I0POBBIO U KU3HU
JIIOCH;

OCO3HaHWE TOCNEACTBUM M HEMPHUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHUKOB, KypeHUS);

16



mpy006020 60CRUMAHUSL:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;
TOTOBHOCTb K AaKTHBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM W COLMAIBHOU
HAIPaBIIEHHOCTH,  CMOCOOHOCTh ~ WHHUIIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSTENIbHO BBIMOJHATH TAKYIO J€ATE€IbHOCTD;

MHTEpEC K pa3iuuHbIM chepam mpodecCHOHATBHON AESITENbHOCTH, YMEHHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oynaymied mpodeccun U peanru30BBIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W C€aMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

JKoJ102u4ecKoz2o eocnumanusn.

AKOJIOTHYECKH IIeJIECO00pa3HOE OTHOIIECHHUE K TPUPOJIC KaK UCTOYHHKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA DKOJIOTHYCCKON KYJIbTYPBI: IPHOOPETEHUE OIbITA
TUTAHWPOBAHUS TIOCTYIIKOB W OIICHKA WX BO3MOXKHBIX TIOCICJACTBHMA JIJIst
OKpY>KaroIIIel Cpeibl;

OCO3HaHHWE TJIO00ATBHOTO XapaKTepa SKOJOTHYECKHX TMPOOJeM M MyTeH HX
pCIICHNUS;

CIIOCOOHOCTB UCIOJIb30BaTh MPUOOPETACMBIC ITPH N3YUCHUN OWOJIOTHH 3HAHUS
U yYMEHUSA TIpU PpEHICHUM MpoOJIeM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJIOTIONH30BAaHUEM (COONIOICHHE TpaBWiI TIOBENCHUS B TIPHUPOJIE,
HaTpaBJICHHBIX Ha COXPaHEHUE PaBHOBECHS B DKOCHCTEMaX, OXPaHY BHIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPHSTHE ACHCTBHIA, IPUHOCSIINX BPEJ] OKPYKAIOMICH MPUPOTHON
cpelne, YMEHHE IPOTHO3MPOBATh  HEOJIAroMpUATHBIC  DKOJIOTHUYCCKUE
MOCJICACTBHS MPEANPUHUMACMBIX ICHCTBUH U MPEIOTBPAILATH UX;

HAJIMYUE PA3BUTOTO 3KOJOTHYECCKOTO MBIIIJICHHS, SKOJIOTHYECKON KYIbTYPHI,
OMbITAa  JCATCILHOCTH  JKOJOTHMYECKOW  HANpaBJICHHOCTH,  YMCHUSA
PYKOBOJICTBOBAaThbCSI HMMH B  TIO3HABATCIbHOW, KOMMYHUKATUBHOU W
COIMAILHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUICCKON eI TETLHOCTH
9KOJIOTHYECKOH HANPaBICHHOCTH;

UEHHOCMU HAYUHO20 NRO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW IPaKTUKH, OCHOBAaHHOTO Ha
AMaore  KyJnbTyp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHUPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM W YHMTATEIbCKOW KYJIBTYPhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXKITY JIFOABMHU U TIO3HAHUS MUPA,;

MOHUMaHUEe crnenupuKkr OMOJIOTUM KaK HayKH, OCO3HaHUE €€ pOJIu B
(bopMHUPOBAHNY PAITMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1IETIOCTHOTO
IIPEICTAaBIICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI, YCIIOBEKA H
o0IecTBa, B MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOJIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,
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e yOEXIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW ITUBUIIU3AIINHN:
oOecreueHrs HOBOTO YPOBHSI Pa3BUTHS METULIMHBI, CO3/ITaHUS TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS
YeJIOBEUECTBA, IMOMCKAa IyTeH BBIXOJA U3 TJI00ATbHBIX HKOJIOTHYECKUX
npobieM U oOecrieyeHHs mepexofa K  YCTOWYMBOMY  Pa3BUTHUIO,
paIoHaIbHOMY HCIIOJIb30BAHUIO MPHPOJHBIX PECypcoB M (HOPMUPOBAHUIO
HOBBIX CTAaHJAPTOB KU3HH,

® 3aWHTEPECOBAHHOCTb B TOJYYEHUH OHOJOTHYECKHX 3HAHMM B HEJSIX
MOBBIMICHUST OOIIEH KyJIbTYphl, ©CTECTBEHHO-HAYYHOW T'PAMOTHOCTH Kak
COCTaBHOM  4acTM  (PYHKIMOHAJIBHOM  TPaMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu u3y4eHu OUOJIOTUY;

® [IOHMMaHHE CYHUIHOCTH METOJOB IMO3HAHMUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTh MCIOJIb30BaTh MOJIy4aeMble 3HAHUS NJIsl aHalu3a |
OOBSCHEHHS SIBIICHUM OKPYXAIOIIETO MHpa H TMPOUCXOMSIIUX B HEM
M3MEHEHUH, yMEHHUE JIeaTh 000CHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX
($aKTOB ¥ NMEIOIIHUXCS JAHHBIX C IETbIO TTOJTYICHHS JIOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIONb30BAaTh OHOJOTMYECKHE 3HAHMS IS
penieHus MpoOJIeM B pealbHbIX KU3ZHEHHBIX CUTYaIIHSIX;

® OCO3HAaHUE IIEHHOCTH HAy4YHOU JEeATEIBHOCTU, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIC;

® TOTOBHOCTh M  CIOCOOHOCTh K  HEOPEpPhIBHOMY  O0Opa3OBaHUIO U
camM000pa3oBaHuIO, K aKTHBHOMY IOJIYY€HHIO HOBBIX 3HAHUN MO OUOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS OOYYArOIIMMHUCS
nporpaMmbl 1O OHOJIOTMM Ha YPOBHE CpeAHero oOmero o0pa3oBaHMs
y 0OYYarOIINXCsl COBEPIIICHCTBYETCS SMOIMOHATBHBIA MHTEIJIEKT, MPEATIOIararouii
c(hOpMHUPOBAHHOCTH:

— CaMOCO3HAaHU$, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOILMOHAIILHOE
COCTOSIHME, BHUJIETh HAIpPaBJICHHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAILHOM
cdepsl, ObITh YBEPEHHBIM B ce0€;

— CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH AaaanTUPOBATHCA K
OMOITMOHAIBHBIM HM3MEHECHUSM W TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

— BHYTpPEHHEH MOTHBAIIMHU, BKIIOYAIONIICH CTPEMJICHHE K JOCTHIKEHUIO IENU
U YCIIeXy, ONTUMHU3M, WUHHUIIMATHBHOCTH, YMEHUE JICHCTBOBATh, MUCXOIS U3
CBOHMX BO3MO>KHOCTEH;

— HMMATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh AYMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YIUTBIBATh €r0 MPH OCYIICCTBICHHUN KOMMYHHUKAIMH, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEIKUBAHUIO;

— COIMAJBHBIX HaBBIKOB, BKITIOUYAIOIINX CITIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C JAPYTHMH JIIOAbMH, 3a00THTHCS, TPOSBIATH HMHTEPEC U pa3peliarh
KOH(JIUKTHI.
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MeTanpeaMeTrHble Ppe3yJbTaThl OCBOCHUS IMPOTPaAaMMBI  CPEAHETO  OOIIETOo
00pa3oBaHUsI OTPAXKAIOT:

OBJajieHHe YHHBEPCAJbLHBIMHM Y4eOHbIMM MO3HABATEIbHBIMH JeHCTBUSIMMU:
0azoevle no2uuecKkue 0elucmeus:

CaMOCTOSITeNIbHO  (opMyJUpoOBaTh M aKTyallU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBITUICHUS
(ananm3a, cuHTE3a, CpaBHEHHS, KiaccuduKaiuu, 00O0OIICHHS), pacKphIBATh
CMBICJT OWOJIOTMYECKUX TIOHATHHA (BBIACIATh WX XapaKTepHBIE TPU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTHUMU TOHSATHUSIMHU );

OTIPENENIATh IEJH JeATCIIBHOCTH, 3ajJaBas IlapaMeTpbl M KPHUTEPHUH HX
JTOCTUKEHHUS, COOTHOCUTHh PE3YJIbTaThl ACATEIBHOCTH C IIOCTABJICHHBIMH
ICIISIMH;

MCITOJTh30BaTh OMOJIOTHUECKHUE TIOHSTHS I OOBSICHEHUS (DAKTOB W SIBJICHUI
KVUBOW NPUPO/BL

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, IIO
aQHAJIOTHH ), BBISIBJISATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI M 3aKIFOUCHUS,

IPUMEHSITh CXEMHO-MO/ICIIbHBIC CPEICTBA IS MTPECTABIICHHS CYIIECTBEHHBIX
CBS3€H W OTHOIICHWHA B W3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe
MIPOTUBOPEYHI PA3HOTO POJIA, BRISIBJICHHBIX B PA3IMYHBIX MH(OPMAIIMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh IJIAH PEIICHHUS MPOOJeMbl ¢ YIETOM aHaIM3a MMEIONTUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JACATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OIIEHUBATh PUCKH TIOCIICICTBUI ACATEILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PAaOOTy B YCIOBHUSAX PEaIbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBHS,

pa3BUBATh KPEaTHUBHOE MBIILICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOIIEeM.

Oazoenle uccieoosamesibCKue 0eucCmeust:

BJIa/IeTh HaBbIKAMU Y4EOHO-HCCIEA0BATEIbCKON U MPOEKTHOM A TeNIbHOCTH,
HaBBIKAMM pa3pemieHus npodieM, 001anath COCOOHOCTHI0O U TOTOBHOCTBIO
K CaMOCTOSITETbHOMY TIOWCKY METOJOB peIUICHHs] MPaKTHYECKUX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

MCIIOJIb30BaTh Pa3IMUHbIC BUIBI ACATSILHOCTH 110 MTOJYYSHUIO HOBOTO 3HAHMUS,
€ro UHTEpIpeTaIiH, TPpeoOpa3oBaHUIO U TPUMEHEHHUIO B YI€OHBIX CUTYAIIHSIX,
B TOM YHCJIE TIPU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIM TUIT MBILUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,
KIIFOYEBBIMH MOHATHSAMHI U METO/IaMU;

CTaBUTh W (POpMyIHUpOBaTH COOCTBEHHBIE 3aJaud B 0O0pa3oBaTEIHHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSX;
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BBUSIBJIATh [PUYMHHO-CIIEJCTBEHHBIE CBSI3M W AKTYaJM3UpPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PELICHHS], HAXOAUTh apIryMEHTHI ISl JOKa3aTEIbCTBA
CBOUX YTBEPKACHUM, 33/1aBaTh [MapaMETPbl U KPUTEPUU PEUICHNUS;
aHaJIM3UpOBaTh TMOJYYEHHBIE B XOJE€ PEIICHUS 3aJadyd  pe3yJIbTaThl,
KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTb, IMPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCIJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;
OCYUIIECTBJIAThH 1I€JICHANIPABIECHHBIM TMOKWCK IEepeHOoca CPEeACTB U CIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

yMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIbHYI0 U MPAKTUYECKYIO 001acTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEJAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEMJIaraTb OPUTHMHAJIBHBIEC MOAXOJbl U PEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

padora ¢ unpopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MH(pOpMaLUU (TEKCTe y4eOHOTo
nocoOus, HAyYHO-TIOMYJISIPHOW JMUTEpaType, OMOJIOTMYECKHX CJOBapsX M
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTepHETE), aHATM3UPOBATh
MH(POPMALIMIO PA3NUYHBIX BUAOB H (GOpPM TMPEACTaBICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIUpPOBaTh 3aMpPOChl U MPUMEHSTHh Pa3IUYHbIE METO/bI MPHU MOUCKE U
orbope OuoOIOrMUeckord UHGOPMaLUU, HEOOXOAMMOM MJii BBIOJHEHUS
y4eOHBIX 33J1a4;

npuoOpeTaTh OIBIT HKCIOJIB30BAHUA HH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpPATh  ONTUMAJIBHYIO  (QOpMy  MpEACTABICHHS
ouonoruueckor uHpopmaruu (cxembl, Tpaduku, AUarpaMMmbl, TaOIUIIbI,
PUCYHKH U APYTOE);

UCIIOJb30BaTh HAy4YHBIA SI3bIK B KauecTBE CpeACTBA Npu padbore ¢
Ononornyeckod uHpoOpMaUen: NTPUMEHSATh XHUMHYECKUE, (PU3UYECKUE U
MaTeMaTUYeCcKHe 3HAKM W CHUMBOJBL,  (Gopmynsl, aOOpeBuatypy,
HOMEHKJIATypy, UCIOJb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOIMYECKUE
CpelCcTBa HArJISAHOCTY;

BIQJIETh ~ HaBBIKAMU  pAcloO3HaBaHUS W 3alUThl  HWH(pOpMammw,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJiageHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IECTBUSIMU:
oowenue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX cepax >KM3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM JHUCKYCCHMM TIO CYIIECTBY O0OCYyXIaeMoil TeMmbl (yMEHHE
3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBIIOJIHEHHUS
npeajaraeMoi 3ajauM, YYUThIBATh MHTEPECHl U COTIACOBAHHOCTH TMO3MIIHIA
JIPYTUX YYaCTHUKOB AMAJIOTa UM JUCKYCCHH);
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pacno3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOUIEHUS, IOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHMSI KOH(QIMKTHBIX CUTYaLlUH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH MIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMM CIOCOOAMM OOIIEHHS M B3aUMOJAEWUCTBUSA, TOHUMATh
HaMEpEHUsi [JPYruxX JIIOJAEH, MNpOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;
pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.

COBMECMHASA 0CAMEIbHOCHLb.!

NOHUMAaTh M HMCHOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYyaTbHOU
paboThl MpU  pPEmIEHUd OWOJOTHYECKOW TPOOIeMBbl, O0OOCHOBBIBATH
HEOOXOAMMOCTh TMPUMEHEHHUS TPYIIOBBIX (GOpM B3aUMOJCUCTBHUS TIPH
pelieHun y4yeOHoi 3a1auu;

BBIOMpATh TEMAaTHUKy M METOJIbl COBMECTHBIX ACHCTBHUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh I1€IM COBMECTHOW  JIEATEIIBHOCTH, OpPraHU30BBIBaTH U
KOOPAVUHUPOBATh ACHCTBHS MO €€ JOCTUKEHUIO: COCTABJIATH IUJIaH JACHCTBHA,
pacupenesnsiaTh pojid ¢ Y4ETOM MHEHUN YyYaCTHUKOB, 0OCYXIaTh Pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa U KKJIOTO YYACTHUKA KOMAH/ bl B OOIIHIA
pe3ynbTar 1o pazpadoTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OICHUBATH WJAEH C TMO3UIMM HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTHBHOE CTPATETHUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHUBHBIMUA HeﬁCTBHHMH:
camoopzarnusauusn:

WCIIOJIB30BaTh OUOJIOTUUECKUE 3HAHUS 1JIsI BBISIBIICHUS ITPOOJIEM U UX PELICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHWM IIEJIEBBIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JEHUCTBUSIX W TMOCTYNKaX IO OTHOIIEHUIO K KUBOMU
MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILECTBIISITh TO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOsieMbl, CTaBUTh U  (QopMyaupoBaTh COOCTBEHHBIC 3aJaud B
00pa3oBaTeNbHOMN NEATETHOCTH M JKU3HEHHBIX CUTYAIHUsX;

CaMOCTOSITEIIEHO COCTAaBJISTh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM UMEIOIITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX TPEATOUTCHUM;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeLICHHUE;
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® OIICHUBATH MPHUOOPETEHHBIN OTIBIT;

e CrocoOCTBOBAaTh (OPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JpyAHLIMH B
pa3HbIX 00JIACTSAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 0Opa30oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHD.

CAMOKOHIMPOJIb:

® J1aBaTh OLIEHKY HOBBIM CHTYyalUsM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

e BJAJETh HAaBbIKAMU  II03HABATEIBHOM  pEeQUIEKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB U
OCHOBaHUM, MHCIOIb30BaTh NPUEMBI pedIEKCUU i1 OLEHKU CHUTYalluu,
BBIOOPA BEPHOTO PEIICHUS;

® yMETh OLEHUBATh PHUCKM WU CBOEBPEMEHHO NPUHUMATh PEHICHUS IO HUX
CHUKEHUIO;

® [IpUHUMATh MOTHUBbI M apryMEHTHl JAPYTUX NpPH aHAIU3E pEe3yIbTaTOB
NEATEIBHOCTH.

npuHaAmMuUA ceda u Opycux:

® IIPUHUMATH CeOsl, MOHUMAsI CBOM HEIOCTAaTKU U JOCTOMHCTBA;

® [IpUHUMMATh MOTHUBbI M apryMEHTHl JAPYTUX NpPH aHAIU3E pEe3yIbTaTOB
NEeSATENbHOCTH;

® [IpU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKHU;

® pa3BUBATh CHOCOOHOCTH MOHUMATh MUP C MO3UILIMU APYTOTO YEIOBEKA.

IIpeamerHbie pe3yibTaThl ocBoeHUs npopammbel COO no O6uonoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT CIIELU(PUUECKUE 111 ydeOHOoro npeamera «buonorusy HaydHble
3HaHUS, YMEHUS M CHOCOObl JEHCTBUA 1O OCBOCHMIO, HWHTEPIPETALMH
Y Ipeo0pa30BaHUIO 3HAHUH, BUABI ACSITEIBHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYalMsIX, @ TaKKe B PEaJbHbIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C OMOIOTHEH.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO nipenmera «buonorus» B 10 kiacce
OTpaXaroT:

e c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOU KapTUHBI MAPa U HAYYHOT'O MUPOBO33PEHHUSI, O BKJIAJE POCCUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OMOJIOTUH, (HYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIEHUs KU3HEHHBIX 3a/1a4;

® YMEHHUE PACKPHIBATH COJAEpPKAHUE OMOJOTMYECKUX TEPMUHOB U TMOHSATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (OOMEH BEIIECTB W MPEBpAICHUE
SHEPIrUH), rOMEOCTa3 (CaMOperyisuus), YpPOBHEBas OpPraHU3ALMS KHUBBIX
CHUCTEM,  CaMOBOCHPOU3BEICHHE  (PENpOAYKIHUsA),  HACIEACTBEHHOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE;

® yMEHHME HU3JIaraTb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHasl,
MYTallMOHHASI, LIEHTpajbHasi JOTMa MOJEKYJISIPHOW OHOJIOTHH), 3aKOHBI
(I'. Mennens, T.Moprana, H.W. BaBunoBa) u ydeHus (0 Il€HTpax
MHOT000pa3usi U MPOUCXOXKIEHUs1 KylbTypHbIX pacteHuid H.M. BaBuiiosa),
ONpeaeNsaTh TPAHULBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;
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® yMEHHE BIaJE€Th METOJIaMU HAYYHOTO IMO3HAHUS B OMONOrMM: HAONIOIEHUE
U OINHCAHWE S>KUBBIX CHUCTEM, NPOLECCOB U SBJICHUW, OpraHU3alUs MU
pOBEIeHHE OHOJOTUYECKOrO0 HKCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCHUMOCTH MEXAY UCCIEAYEMbIMU BEIMYUHAMH, OOBICHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOpUU H
3aKOHOB, YMEHUE JEJIaTh BHIBOJbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

® YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT
U 9YKapHOT, OJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
mporeccoB: OOMEHa BELIECTB M NPEBPAICHHs HSHEPIUM B  KIETKE,
dboTOoCHHTE3a, TUIACTUYECKOrO0 M HHEPreTHYECKOro oOMeHa, XEMOCHHTE3a,
MUTO3a, Me€i03a, OIUIOJIOTBOPEHHS, PA3MHOXKEHUS, HWHIUBUYAIBHOIO
pa3BUTHS OpraHu3Ma (OHTOTeHe3);

® yMCHHUE NMPUMEHSATHh MOJIYYCHHbIC 3HAHUA NJI1 OOBSICHEHUS OUOJIOTHYECKUX
MPOLIECCOB W  SIBJICHWH, JUIsl MPUHATUS NPAKTUYECKUX pEUICHUH B
MOBCEHEBHOM KU3HU C LENbI0 00eCrieueHHs] 0€30IaCHOCTHA CBOETO 3/10POBbs
Y 3JI0POBbS OKPYKAIOIIKX JIIOJIeH, COOJTI0OJIEHHUSI HOPM IPaMOTHOTO TTOBEJICHUS
B OKpyXalolllel TpUPOJHOM  cpene, TNOHUMAaHHE HEOOXOIUMOCTH
HCIOJIb30BaHUsA JOCTVKEHHAN COBPEMEHHOMU ounonoruu
1 OMOTEXHOJIOTH JIJIs1 pALIMOHATILHOTO IPUPOI0IIOIb30BAHUS;

e yMEHME peEllaTh JJIEMEHTapHbIE TEHETHUYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAHKE, CLEIIEHHOE HACIEe0BaHUE, COCTABIIATH CXEMbI
MOHOTMOPHIHOTO CKPELUBAHUS 7S IPEACKa3aHus HacJIeOBAHUS TPU3HAKOB
y OPTaHU3MOB;

® YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTUYECKUE PabOThI, COOMIOAThH
npaBuiia npu padbore ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBaAHUEM;

® yMEHUE KPUTHYECKHM OLEHUBATh W HWHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTr0 COJEpKaHUs, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHbIX HCTOYHUKOB (CpeicTBa MaccOoBOM HMH(pOpMalUU, Hay4HO-
HOIYJIIPHBIE MaTEpUabl), STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEI0BaHUMN
B OMOJIOTHH, MEAUILIMHE, OMOTEXHOJIOTHH;

® YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE W YCTHBIE COOOIICHHUS,
0000mmass Ouojoruueckyro HHGPOPMAIUI0O U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OUOJIOTHH.

IIpeaMeTHble  pe3yJbTaTbl OCBOGHHMS yuyeOHoro mnpenMera «buomorus»
B 11 kitacce oTpaxaror:

e c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTHH B CUCTEME HAyYHOI'O
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOM KapTUHBI MHpPa U HAYYHOTO MUPOBO33PEHHUSI, O BKIIAJIE POCCUNUCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJOTOB B pPa3BUTHE OMOJIOTUM, (HYHKIIMOHATHHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pEUICHUs )KU3HEHHBIX 33/1a4;

® yMEHHUE PACKPBIBATh COJAEPKAHKE OMOJOTMYECKUX TEPMUHOB U MTOHSATUH: BU/,
NOMyJsius, reHO(OH/, BOJIIOUS, ABUKYIINE CHIbI ((DaKTOPbI) IBOIIOILHUH,
IPUCIOCOOJICHHOCTh ~ OPraHW3MOB,  BHUJ000pa3oBaHUE, AKOJOTUYECKUE
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(dakTopel, H3KOCHCTEMa, NPOIYICHTHI, KOHCYMEHTHI, PEAYICHTHI, [eNn
NUTAHMS, YKOJIOTHYECKask MUpaMuia, OMOTeoIeHo3, orocdepa;

YMEHHE W3JaraTh OWOJOTHYECKHE TEOpUH (IBOIIONMOHHAS Teopus Y.
JlapBUHA, CHHTETHYECKAash TEOPHUS DBOJIOIWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxoactea K.M. bapa, uepenoBanus riaBHBIX HalpaBlIeHUN U
myteit apomonu A.H. CeBepiioBa, yuenust o ouochepe B.U. BepHanckoro),
OTIPEEIATh TPAHHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIAJeTh METOJaMU HAYyYHOTO MO3HAHUS B OMOJOTHH: HaONIOJCHUE
M ONHCAaHWE >KUBBIX CHCTEM, NIPOIECCOB U SBIICHWUW, OpraHU3ANMS W
NpOBEJCHHE OHMOJIOTMYECKOTO OKCIIEPUMEHTA, BBIABIKCHHE THIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEXIY HCCICTyeMBbIMU BEIMYMHAMH, OOBSICHEHUE
MOJyYEHHBIX PE3yJbTATOB, WCIIOIH30BAHHBIX HAYYHBIX MOHATHUN, TEOPUU W
3aKOHOB, YMEHUE JIeTIaTh BHIBOABI HA OCHOBAHHUH IOTYYCHHBIX PE3yJIbTaTOB;
YMEHHE BBIICTATh CYIICCTBCHHBIC TIPU3HAKH CTPOCHUS OMOJOTHIECCKHIX
00BEKTOB: BHJIOB, MOMYJSAIUNA, MPOTYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPHUCTIOCOOTICHHOCTH OPTaHMW3MOB, ACHCTBHUS SKOJOTHYECKHX (HaKTOpPOB Ha
OpraHU3MBbI, TIEPEHOCAa BEIIECTB W IIOTOKAa OJHEPTUA B IKOCUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHHUI B HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHX ITUKIIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUJISI OOBSICHEHUS OMOJIOTMYECKUX
OpOLIECCOB M SBJICHWM, IS TPUHATHUS NPAKTUUYECKUX pEIICHU B
MOBCEIHEBHOM KHU3HU C 1EIbI0 00ecredeHnst 6€30MacHOCTH CBOETO 3/10pPOBbS
Y 3JI0POBbS OKPYKAIOIIKNX JIIOJICH, COOIOJIEHNUSI HOPM IPaMOTHOTO TTOBEJICHUS
B OKpyXalollled TpUPOJHOM  cpene, TOHUMAaHHE HEOOXOIUMOCTH
WCIIOJIb30BaHUsl JTIOCTIKEHUH COBPEMEHHON OMOJIOTHMH 7Sl PaIllMOHAIBHOTO
MIPUPOIOTIONH30BAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1adH, COCTABISATH CXEMBI
NEepPeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAHMS);

YMEHHUE BBIMOJIHATH JIa0OpATOPHBIE M TMPAKTHUYECKUE padOThI, COOJIIOAATH
npasuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YyMEHHUE KPUTHYECKH OICHUBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTHMYECKOTO COJEp)KaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3IUYHBIX HCTOYHWUKOB (CpeACTBA MacCOBOW WH(pOpPMAIUHA, HAYyJHO-
NOMYJISIPHBIE  MaTepualbl), paccMaTpPUBaTh TIJIOOATBHBIE HSKOJIOTHUYECKHE
npoOseMbl COBPEMEHHOCTH, (OopMUpOBATH 1O OTHOUICHUIO K HUM
COOCTBEHHYIO MO3UITHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mass OuoJIOorHUYeckyr0 HHGPOPMAIMI0 U3 HECKOJbKUX HCTOYHUKOB,
I'PaMOTHO MCTIOJb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.
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TemaTnueckoe MIAHKPOBAHME

10 kaacce

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuecTtBo 4acos

Bcero

KoHTpoJibHbIE
padoThI

JlabopaTopHble

Hu

NPAKTHYECKHE
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchI

Tema 1. buonorns xak
Hayka. [IpakTuyeckas
paborta No 1.
«Hcnionp30BaHue
pPa3IMYHBIX METOJ/IOB
npu U3Y4YEHUU
OHOJIOrHYECKUX
00BEKTOBY.

Bubanomkoia
www.biblioschool.ru

Tema 2.
CUCTEMBI u
OpraHu3aIus

Kusrie
ux

Bubauomkoia
www.biblioschool.ru

Tema 3. Xumuueckuit
COCTaB U CTPOEHHUE
KIICTKH.
JlabopaTtopHas pabora
Ne 1. «3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH
(hepMeHTOB (Ha
npumMepe amuIa3bl
WJIHM KaTaasbl)y.
JlabopaTtopHas pabora
No 2. «M3yuyenue
CTpOEHUS KJIETOK
pacTeHuid, >KUBOTHBIX
u  Oaktepuit  mon
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax H
WX OMHCAHHE.

Bubauomkoia
www.biblioschool.ru

Tema 4.
JKusHenesrenbHOCTh
KJIETKHA

Bbubmmomkona
www.biblioschool.ru

Tema 5. Pa3amMHOXeHUE
U UHIUBHUIYAIbHOE
pa3BUTHE OPraHU3MOB
JlabopaTtopHas pabora
Ne 3. «HabGmronenne
MHTO3a B KJIETKax
KOHYHMKA KOpeliKa
JyKa Ha  TOTOBBIX
MHUKpOIpenaparax.

Bubanomkoia
www.biblioschool.ru
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JlabopaTopHas pabora
Ne 4. «H3yueHue
CTPOCHHSI  TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIMpernaparax.

Tema 6.
Hacnencrsennocts u
W3MEHUYUBOCTH
OpraHHU3MOB.
JlaboparopHas paboTa
Ne 5. «3y4yenue
pe3yIbTaToB
MOHOTHOPHUIHOTO

u TUTUOPUTHOTO
CKpEIIUBAHUS y
Tpo30(UITBI Ha
TOTOBBIX
MUKpOTIperiapaTax.
JlabopaTopHas pabora
Ne 6. «M3yuenue
MOIU(PUKAITIOHHOM
W3MECHUYUBOCTH,
MIOCTPOCHHE
BapHUAIlMOHHOTO psiaa
" BapUaIMOHHOU
KPHUBOW».
JlabopaTopHas pabora
Ne 7. «Ananus
MyTaLui y
JPO30(HITBI Ha
TOTOBBIX
MUKpOTIperapaTax.
[IpakTuueckas pabota
Ne 2. «CocraBnenue u
aHallu3 POJOCIOBHBIX
YeIIOBEKay.

Bubauoukoina
www.biblioschool.ru

Tema 7. Cenexuus
opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

Bbubmmomkona
www.biblioschool.ru

Hroro:

34

11 xkaace

n/n

HaumenoBanue

KoJunuyecTBo yacoB

pa3aesioB H TeM
NPOrpamMMmbl

Bcero

KonTpoJbHble
padoThI

JlabopaTopHbie

U

NpaKTHYeCKUe
padoTbl

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl
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Tema 1.
OBOJIIOLOHHAS
OuoJIorus.
JlaboparopHas
pabora No 1.

«CpaBHEHHE BUJIOB
o
MOP(}OIOTHIECKOMY
KPUTEPHUION.
JlaboparopHas
pabora No 2.
«Omnucanue
MPUCTIOCOOJICHHOCTH
Opranusma

u eé
OTHOCHUTEJIBHOTO
XapakTepay.

BubGnuomnikoia
www.biblioschool.ru

Tema 2.
Bo3HukHOBEHHE U
pa3BUTHE JKU3HU Ha
3emuie.
[IpakTnueckas
paboTta Ne 1.
«M3y4uenue
HCKOIIAeMbIX
OCTaTKOB PACTEHHUMU
U JKUBOTHBIX B
KOJUICKLIUSAX».

bubnuorkona
www.biblioschool.ru

Tema 3. Opranusmsl
u OKpYyKaroIas
cpena.
JlaboparopHas
pabora Ne 4.
«BnusHue cBera Ha
pocT U pa3BUTHE
YEpEHKOB KOJIeyca.
IIpaxTHueckas
pabora Ne 2.
«Toxpcyér
IJIOTHOCTHU
NOMYJISIUMKA  pa3HbIX
BHJIOB PACTEHUIN».

Bubanomkoia
www.biblioschool.ru

Tema 4. CooOrrecTBa
u AKOJIOTUYECKUE
CUCTEMBI

Bubanomkoia
www.biblioschool.ru

Pe3epBHOE Bpems

bubnuomkona
www.biblioschool.ru

Hroro

34
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