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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0J0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro Mpeamera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUAS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIUU TPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu maéT MpeACTaBICHHE O IeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTIPYKTypy, pacopelesieHue [0 paszleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B mporpamme 1o OuOJIOTMM TakXe YYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEJIMETHBIM pe3yibTaraM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOydYalomMXCd IO OCBOCHHIO COACpPKAHUSA
OHOJIOTMYECKOT0 00pa30BaHMUS.

B nporpamme no ouosnoruu (10-11 knaccel, 6a30BbIil ypOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpPMEHTAlU JIMYHOCTH, SKOJIOTUYECKOIO MBIIIJIEHUS, IPEACTABIECHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJIOTMH YJeJI€HO BHUMAHHUE HCIOJIb30BAaHUIO
NOJTyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTBIO OOECIIeUeHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOTO OHOJOrHYECKOTro
oOpa3zoBaHus, KOTOpas mpeanonaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS
CHOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.



buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUS 3aHUMAET Ba)XXHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JUIsA: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKe JIsl PELICHHs] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuarouxcs. M3yuenne 6MoI0ruu 00ecreurnBaeT yCioBus sl (hOPMUPOBAHHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHX 3HAHHMM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEP)KaHUsA, IPEACTABICHHOIO B IporpaMMme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi O00IICH KyJbTYphl, ONPEACISIONINE aJECKBATHOE TOBEACHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJIOTMHM OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAUYEHMsI 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAay4yHOIro TNo3HaHus», «KineTka kak Ouonorumyeckas cuctemay, «OpraHu3Mm Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enps u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIOJIb30BaTh ATH 3HAHMS A TPAMOTHBIX JEHCTBUI B OTHOIICHHWU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Joctmxenue 1enu u3yueHus: yueonoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
s (popMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHU3ALMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(¢opMupoBaHHE y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEIUIEKTYalbHbIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMONOTMM HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyJabTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIO/IEHUS AITHUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN M7 TIOBBIIICHHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH EATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBAaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jist u3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CpPEIHET0 o0IIero 0opa3oBaHus
orBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, ONTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Ipaktnueckass padora Ne 1. «lcmosb3oBaHME pas3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M UX pazHOOOpa3ue. Y pOBHU OpraHu3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HWY, «YPOBHH OpraHU3allMU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. Ilomnepikanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.



YrneBompl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a u  J1e30Kkcuprbdo3a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuumu sunuaoB. CpaBHeHHe
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. KiietouHas teopust — NpuUMep B3aUMOAEUCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METOIbI U3yUYCHHS KIETKH.

Knerka kak uenoctHass »kuBasg cucteMa. OOImKMe TPU3HAKUA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »JyKapuoTHuyeckas U Ipokapuoruyeckas. OcoOeHHOCTU
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
IM30COMBI. [107yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[IpoucxoxneHne MUTOXOHApUM M Tactua. Bunbl nnactua. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKH. DYHKIMHA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJIb», «bruocunTes 0enka», «CTpoeHrue MOJIeKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJii TPOBEACHUS
HAOJIIO/ICHUH, W3MEpPEHUH, HSKCIEPUMEHTOB, MHKpPOIpenapaThl pPACTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoOeHHUS KJIETOK paCTEHH,
YKUBOTHBIX M OakTepHuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUU B TOHUMAHUHU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIA. Poias dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl (GoTocuHTe3a. Peakuuu
dbotocunteza. DpdexTuBHOCTL PoTOCUHTE3a. JHAUCHUE (HOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYyJIUPOBaHUE DJHEPruU B KIETKE. OTalbl SHEPreTUYECKOro oOOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KuCIopoIHOE OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil nH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHcisiuuu. KoaupoBanue amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoeka (BMUY) — Bozoyautens CITM/]a.
OOpaTtHass ~ TpaHCKpUIIMS, peBepraza W  uHTerpasa. lIpodunakrrka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00J1eBaHUH.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuipel U cxembl: «Tunbl nutanusy, «Metadbonuszm», «MUTOXOHIPHUY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarus JTHK.



Oo0opynoBanue: monaenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u mMutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Oop — KapHOTHIL
JIMTUTON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiorMYeCKHEe OCHOBBI Pa3MHOXKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — alonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrosioe U nmoJjioBoe. Buasl Oecrionoro
pa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdiine Ha CTagusxX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbici U
3HAYEHHUE MEHO03a.

['amerorenes — mnporecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbie xene3bl: CEMEHHUKU M AUYHMKUA. OOpa3zoBaHME W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30uaoB. OMIog0oTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpynsius, opraHorene3. [loctaomOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, COCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBbI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerouneiii mukn», «Pemmmkamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
yenoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHUKpPOTNpEnapaThl «CnepmaTo30uabl
MJICKOITUTAIOLIETO», «SHIEKIIeTKa MIIEKONUTAOIEro», «Kapuokunes B KieTkax



KOpEIIKa JIyKa», MAarHUTHAas MOJEb-alIuIiMKauus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopuas pabota Ne 4. «M3ydeHHe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKHA. Poibs nuTosioruun
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETHUKU. BKIam pOCCHICKHX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYECCKUH,
LIUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
MOHATHSA. [ eHeTHUeCcKass CUMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUsI MPU3HAKOB, yCTaHOBJICHHbBIC . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHUPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynuctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTMdeckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBaHUSI.
Ananusupymoliee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPENMBAHUS
JJIsL OTIPEICTICHHS] TEHOTHIAa OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mno
CUEIUICHHOMY HAaCJIEIOBAaHMIO F'eHOB. HapyIieHne cuemieHusi reHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCKne KapThl.

['enetrka mosia. XpoOMOCOMHOE ONpeAeeHUE Mosia. AyTOCOMBI U MOJIOBBIC
XpoMOcOMBI. ['oMorametrHele W TeTeporameTrHeie opranusmbl. HacrmenoBanue
MIPU3HAKOB, CIETUICHHBIX C MOJIOM.

MN3MeHunBOCTh. BBl N3MEHUMBOCTH: HEHACIICACTBCHHAS M HACJICICTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOIU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psl 1 BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KoJqmyecTBEHHbIE M KAYECTBECHHBIE IMPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHas, WM TIeHOTHIIMYECKas, W3MCHYMBOCTL. KomMOHMHATHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTalimoHHasi U3MEHUUBOCTh. Kitaccudukanusi MmyTaiuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYUHBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HACI€ICTBEHHOCTh U NK3MEHUYHBOCTD.

I'enetnka 4enoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOAbI T'€HETHKHU
YyeJIOBEKa: T€HEeallOTMYSCKNUM, OJIM3HEIOBBIM, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemMeHHOE OIpEeICTICHUE TeHOTHUIA;
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ITIOJJTHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBeHHble 3a00ieBaHUsl 4YEJIOBEKA: T'EHHbIE OOJE3HU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JleMoHCTpauM:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel W CXEMBL: «MOHOTMOPUAHOE  CKpEIIMBAaHUE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHHS M €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lIutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMopeicTBiEe alIeNbHBIX T€HOB», «l'€HETMYECKHEe KapThl pPACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuhOoTuIbl 4YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymni KpoBu», «MyTallmoHHas U3MEHUUBOCTD.

O6opynoBanue: MojaeNu-amIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopHas padota Ne 6. «3yduenne MoaupuKalMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y Apo30Quiibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenne H. W. BaBumoBa o0 1eHTpaX MPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCOBbIN M UHAUBUIYaIbHBIH OTOOPHI B
CENEKIIMU pPACTEHUHW U KUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusa. CKpelmuBaHWE YHUCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanéunas rtuOpuamsanus W €€ ycmnexu. VCKycCTBEHHBIM MyTareHe3 U
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MOJYYEHHE TMOJUIUIOUJOB. JIOCTHMIKEHMSI CENeKIMU paCTeHUHl, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus Kak oTpacib MPOU3BOACTBA. ['€HHass MHXKEHEpHUs. Tallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHxeHepus. Kierounbie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KionupoBanue BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3UCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JemoHCcTpanuu:

[Toptpersr: H. U. BaBuios, M. B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuubr u cxembl: kKapta «lIeHTpbI MPOMCXOXACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «lopoapl roMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Jlomummonaus», «OOBEKTH OuoTexHOJIOTUM», «KJeTouHBIE KYJIBTYpHl U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIO0B M KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

Okckypcusa «OCHOBHBIE METOJIBI M JOCTHXKCHHUS CEJICKIIMM PACTeHUN U
’)KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[Ipennochulki BO3HMKHOBEHHSI JBOJIOINUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenbcTBa 3BOJONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJIOTUYECKOW JICTOMHCH, TEPEXOHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OBomonmonHas teopusi Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
JapBUHM3MA. JIBIDKYIIME CHJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOKEHHE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeIeEHHAas W3MEHUYHUBOCTD,
0opr0a 3a CyIecCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Boonnu (CTI) u e€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.
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JBuxymire cuibl (hakTopbl) SBONIOLMHA BUIOB B MpHUpoje. MyTallMOHHBIHI
npoiiecc U KOMOWHATHBHAs W3MEHYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeud
reHoB. M30J1us 1 MATpanus.

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT ABOMIONUU. [Ipumepsl
MPUCTIOCOOJICHUI Yy OopraHu3MoB. ApoMopd03bl U UAUO-adaNTaI|H.

Bun wu  BumooOpazoBanue. Kpurepum Buga. OcHoBHbIE — (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxkposBomonust.  DopMbl  3BOTIONUHU:  GUIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxeHne OT HeCleUUaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JlemoncTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepuios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apobIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyTtannoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaumum», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEe», « IKOJIOTMUECKOE BUI000pa30BaAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wwupa, KouleKius «POpMbl COXpaHHOCTU
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burne
JSATYIIKWY, MUKponpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue nMpucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble TPENCTABICHHUS O 3apOXKICHHM >KU3HU. HaydHble TMIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BOIoIMK. HavanbHbIe 3Talbl
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ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilanmeosoiickas 3pa u €€ nepuoabl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHITYPUMUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo30Mickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U Te0JOTHYecKuxX MporeccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTCHHH U
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KakK OTpaxkeHue 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTHe mpeacTaBICHH O
MPOUCXOKICHUHN YelloBeKa. MeToabl Hu3ydyeHusi aHTponoreHesa. (CxolcrtBa u
pa3INyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpOMOTreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIH o00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIJICHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBH 3BOJIIOLIMU YEJIOBEKA: ABCTPAIIONUTEKH, HeIoBEK
ymeneli, YenoBek mnpamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pasymHbiii. Haxoaku HCKOMaembIX OCTaTKOB, BPEMsl CYIIIECTBOBaHMS, OOJACThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIAus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacuzma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOoBeHue COJHEYHOM CHCTEMBI», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEJIOBEKAa W YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHNUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,

13



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue UCKOMAaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOrHs KaK HayKa. 3aaud ¥ pa3zeibl 3KOJIOTHH. MeTO bl SKOJIOTUYECKUX
UCCJIETOBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanuss skxonorndeckux (HakTOpoOB:
abuoTuyeckue, OMOTHYECKHE M aHTPOIOTeHHble. JIeicTBHE SKOJIOTrMYECKHX
(GakTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYILECTBOBAHUS
OpPraHU3MOB B MMPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjssuud. (OCHOBHBIE IOKa3aTean
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. JJmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PErysiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensp.

Tabnunpl u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBaf,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.
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DKoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LEMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOrE€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM YKOCHCTEMBI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['1o6anbHBIE HKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBieHUsT MNPUPOJHBIMU pecypcaMu U WX UCIHOoIb3oBaHue. JlocTkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3¢ ek, «PakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunable OMOLIEHO3bI», TepOapuii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTCHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoit ®enepanmu, n300pakeHUs OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYalOIIMMUCS MporpaMM  CpefaHero oémero o0pa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENCNICHNI0, HaJu4he MOTHBaUM K OOy4YeHHIo  Owojoruw,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS HpeaMera «bHOJIOrus NOCTUTAOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HICTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE Peaau3alli OCHOBHBIX HAIPaBJICHUH
BOCHUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIIKA;
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FOTOBHOCTb K COBMECTHOW TBOPYECKOW JAEATEIBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU WJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJY, YYBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U TaMSATHUKAM IPUPOJIbI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KCHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0 M TMPHUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIIEHUE K CBOMM POIUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSITHS [EHHOCTEM CEMEWHOM KWU3HH B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JCUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAY€CTBA TBOPUECKON JIMUYHOCTH;
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S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 370poBOro U 0Oe3omacHoro oOpa3a >KHU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHWE [EHHOCTH TMPAaBWI HWHAWBUIYAJIbHOTO M  KOJUIEKTHUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHHE IIEHHOCTU MacTEepCTBa, TPYIA0JIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTU TEXHOJOIMYECKON U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBINOJIHATDH TAKYIO JI€SITEIIBHOCTD;

HMHTEpEC K Pa3InuHbIM cdepam npodhecCHuOHATbHONU JNEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUUECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOUYHUKY
JKWU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HX BO3MOXHBIX TOCIEACTBUU A
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJOTHMYECKHX MpoOJeM W IMyTed HuX
pELICHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TIPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX HAa COXPAaHECHHE DPABHOBECHS B JKOCUCTEMAX, OXpPAaHY BHUJIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpPUITHBIE AKOJOTHUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HAJIMYUE PA3BUTOTO SKOJIOTUUECKOTO MBIILUICHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa NESITETbHOCTH JKOJIOTUYECKOMN HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHUYECKOU
HAaIMpPaBJICHHOCTH;
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8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOW KYJIbTYphl KaK CpEICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKky OMONOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(GbOopMUPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IPEACTaBICHUS] 00 OKpYXaloleM MHpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
o0miecTBa, B MO3HAHUHM MTPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHHH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOW IMBHIM3ALINU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHS MEIULMHBI, CO3JaHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MNPOOJIEMBl  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXAIOLIEro MUPA U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYaILIUAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATENBHOCTh HMHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMSI yuyeOHOTo mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPolLiece,
CUCTeMa, Hay4yHbIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHHE,  HAOJIO/eHWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JIpYrux),
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YHUBCPCAJILHBIC y‘—Ie6HBIe HeﬁCTBHH (HOSHaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

peryJISTUBHBIC), obecrieynBaroIme dbopmupoBaHue (G yHKITMOHATLHOMN
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIICTCHIIMH OOYYaroIIMXCs, CIMOCOOHOCTh
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  YHUBEpPCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHON MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPAMMBbl CpPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBJanenue YHHUBepPCAJIbLHbIMH y4eOHBIMU NMO3HABATEJIbHBIMU
NefCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE e CTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNaTh LEeIU JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIbHBIC CpencTBa TUIS TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEUYUH  pa3HOTO  pOJa,  BBISIBJICHHBIX B Pa3UYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICACTBUIN JEATCIbHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH yUEeOHO-HCCIICIOBATEIIBCKOM U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3JIMYHBIX METOIOB MO3HAHHMS;

WCIIOJI30BATh PA3IMYHBIC BHUJIBI JCSITEIBHOCTH 10 TOJYYCHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalnH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;
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(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATH IEJICHAIIPABICHHBIN TOUCK TEpeHoca CPEeACTB M CHOCOO0B
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpEyiaraTb OPUTMHAJIBHBIE MOAXOJAbI U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JOaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckod MHMOpMaUK, HEOOXOAUMOM JJisi BBITIOJTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor nHbopmaIu (cxeMbl, rpaduKy, TUarpamMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOO0peBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.
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OBjaseHue YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYHIECTBJIATH KOMMYHUKAIIMK BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJILHO BBINIOJHEHHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh UHTEPEChl U COTJACOBAHHOCTH MO3UIIMKN JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIICHUSI U B3aUMOJICUCTBUS, NMOHUMATh
HaAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensaTh pojii C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TMIOBEJICHUE B Pa3ITUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [IJIs1 BBISBICHUS MPOOJIeM U HX
pelIcHUs B )KU3HCHHBIX U YYCOHBIX CHTYaIUSX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIISTH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS NPoOJieMbl €  YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;
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JaBaTh OIEHKY HOBBIM CHUTYaITUsIM;
pacIupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUM;
JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh

3a pelICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBJICHUIO IIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHWM, MOCTOSHHO TIOBBIINIATH CBOM 00Pa30BaTENBHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM;

BJIaJICTh HaBBIKAMH  ITO3HABATEIBHOH  pediiekcMH  Kak  OCO3HAHHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTEIBHBIX IPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUH, MCIOJIH30BaTh MPHUEMBI peqUIEKCHH JJIsi OICHKU CHUTYalldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIPU aHaIUu3e pPe3yJbTaToB
NeSITCIIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATH CeOsl, MOHMMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

npHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIUH JIPYTOro YeJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, MHTEPIIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4eOHBIX CUTYyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MIPEICTaBICHbI 10 TOaM 00yUYeHHS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro npeamera «buonorus» ¢ 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;
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YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M IMPEeBpalllCHUE
HHEPTUM), TOMEOCTa3 (CaMOperyJysius), ypOBHEBasi OpraHu3allys KUBBIX CUCTEM,
CaMOBOCHIPOU3BEICHHUE (PEIPOYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHas JOrMa MOJEKYyJsapHOH Ouosiorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOJACHHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yIbTaTOB, WCIIOJIIB30BAHHBIX HAYYHBIX IOHATUN, TEOPUM U 3aKOHOB, YMECHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB M NPEBPALICHUS dHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHWM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHXKEHUN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHHsl HacleJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mass 6MoIOTHYeCcKy0 HH(POPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTrOo mpenamera «buonorus» 6 11
Klacce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPBIBATh COJCpXKAaHUE OWOJOTHYECKUX TEPMUHOB WU TIOHSATHI:
BU/I, TIOMYJISAINSI, TeHOMOH, SBOJIONHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMU  MUTaHUS,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

yMEHUE W3IaraTb OWOJOTHYECKHE TEOpUH (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus rjiaBHBIX HaIpaBiICHUN U
nyteit spomoruu A. H. CeseproBa, yuenus o ouocdepe B. M. Bepnaackoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIeHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJICHUM, OpraHu3alis U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIICCTBCHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONMYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OWOTEOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACICACTBECHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHUS HKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS W 370POBBS
OKPYXKAaIOIIUX JFOACH, COOI0ICHNST HOPM IPaMOTHOTO ITOBEJICHUS B OKPY KAFOIIICH
MPUPOIHOW cpese, MOHUMaHue HEOOXOIMMOCTH WCIOJIB30BAaHUS JOCTHKCHUN
COBPEMECHHOU OMOJIOTHH ISl PallMOHAIBLHOTO TIPUPOIOTIOJIB30BAHUS;

YMEHHUE peliaTh 3JIEMEHTAPHBIC OMOJIOTHYECKHUE 3a/1a4d, COCTABJISTH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1[eMU MUTaHUS);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE pabOThI, COOIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIIEHWBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
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pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MaccOoBOW MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  TIJI0OAlbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO [TO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLIECHMUS,
000011as OMOJIOTHYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHHMKOB, IPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyecTBO 4acosB DJIeKTPOHHbIE
HaumenoBanue pasnesion " TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOHT%O.HLHBIe HpaKTﬁl/I'ICCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypen
bubnunoreka LIOK
! buonorus kak Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 Bubmorexa LOK
https://m.edso00.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 PKH3HENeATELHOCTS KIIeTIKH 6 https://m.edso0o.ru/7f41c292
5 Pa3smHOXeHNEe M MHAUBHIYaIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHocTh u W3MEHYHUBOCTH 5 15 bubnuoreka [{OK
OpraHUu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknus OPraHU3MOB. OcHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
8 Peseparoe Bpems 1 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeJioB M TeM (uudgposbie)
Ne n/n NPOrpaMMBbI Bcero KOHT%OHBHHe HpaKTﬁnquKHe o0paszoBaTejbHbIe
padoTbI padoThbI pecyper
bubnunoreka LIOK
1 IBOJIOUHOHHAS bHOOTHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME W pa3BUTHE >KU3HU Ha 9 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f4lcc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 bubmnorexa [IOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
» buonorus, 10, 11 xmacc/ bemser 1.K., bopoaun I[1.M., Jpmvmun ["M. u
npyrue; nona peaaknuend bemsesa K., Jpimmuma I''M., AKUHOHEpHOE
00I1IECTBO «M31aTenpcTBO «ITpocsenieHue»
* buonorus, 11 knacc/ Ilaceunux B.B., Kamenckuit A.A., PyoroB A.M. u
npyrue /Ilox pen. IMaceunuka B.B., AkunonepHoe o61miectBo «M3matenbcTBO

«ITpocsenienue»
* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AxkmuonepHoe oOmectBo  «M3aaTenbcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

* buonorusa. buonorunueckue cucremsl u npouecchl, 10-11 kmacc/ Tepemon
A.B., IlerpocoBa P.A., OOmIecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«3narensctBo BJIAJIOC»; OOI1ecTBO ¢ OrpaHUYEHHONM OTBETCTBEHHOCTBHIO
«3narensckuii nentp BJIAJOC)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

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

bubanoreka LIOK https://m.edsoo.ru/7f41cc74

bubarorexa POIII https://resh.edu.ru/subject/5/10/

bubarorexa POIII https://resh.edu.ru/subject/5/11/

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

www.informika.ru - snexrponnsiii yueouuk "bruosorus” (sep. 2 - 2000) u3
rkita "OO0ydJaromue SHIUKIOneIun "

www.college.ru - paznen "OTkpsiToro koiuiemka" mo buogoruu. Y4ueOHHUK,
Mojenu, On-line TECThI, yUUTENIO.

www.skeletos.zharko.ru - "OnopHo-aBurareabHas cCUcTeMa YesloBeKa'.
OO0pa3zoBaTenbHbIN calT N0 npeameTy buomnorus, kypc Yenosek.
www.biodan.narod.ru - "Buo/lan" - Buosnorus ot Jlansl. HoBocTr 1 0030p5I 110
ouosoruu, skonoruu. [IpodiieMs! U Teopun.

www.bio.1september.ru - qns yuaureneii " uny Ha ypok buonoruun". Crateu
1o:

Bboranuke, 3oonoruu, buomgorun - Yenosek, OOmieli OMoJIOrnu, DKOJIOTHH.
www.bio.1lseptember.ru - razera "buomorus"
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