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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHUUECKYIO OCHOBY ISt
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJOXKEHUS 00 O0LIUX HENsIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW IPUPOJIBI U 00ECTICUCHUH
CYILLECTBOBAHMSI 4esioBeuecKkoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieNIEHbl OCHOBHBIEC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouosoruu maéT TMpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJICp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXcsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEIbHOCTH/YYEOHBIX JEHCTBUNM OOydYaloIMXCS IO OCBOCHHIO COACpPKAHUSA
OHOJOTNYECKOr0 00pa30BaHUsI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUIN O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a Takke 3HaHHM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMI 4YeOBEKa, MEIHKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJeCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUSs
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KOTOpas mpeanosaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS
CIIOCOOHOCTH aJanTHPOBAaThCA K H3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHPA.



buonoruss Ha ypoBHe cpeaHero oo6imiero oOpa3oBaHUS 3aHMMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIUpsieT U 000OLIaeT 3HAHUS O KUBOM MpUpoe, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuarouxcs. M3yuenne 6MoI0ruu 00ecreurnBaeT yCioBus sl (hOPMUPOBAHHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIUOHHBIX W  HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONPEACNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4aroluecs: JOJKHbI OCBOMTH 3HAaHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKkTypupoBaHHE COEpKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUM: «bronorus kak Hayka. Metozabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHM4eCKOro MHpay,
«DBOIOIMS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

[enps u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIONIb30BaTh ATH 3HAHUS MAJi TPAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHHM O OMOJIOTMUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIyXkKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHU3ALMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
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 KyabTypbl, (YHKIIMOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, MOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

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

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEl, COOJIIO/IEHUS] STUYECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIEHKH TOCJIE/ICTBUI CBOCH JEATEILHOCTH MO OTHOIIEHUIO K OKPY’KaIoIIeH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEIMETOM, BXOASILIKUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
orBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIEHOTUYECKU ), OMOCEpHBIi.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
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 MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckre Kkaramuzatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHsbl.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIINM yTII€BOIOB.



Jlunupaer:  Tpurmuuepuabl, GocPoaunuabl, CcTepouabl. [ uapoduILHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOACUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak menoctHas >xuBasg cucrtema. OOIIMe NPU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHsI MpOKapuoTHUecKol kieTku. Knmetounas crenka Oakrtepumii. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxwu,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U Tuiactua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KJIETKU. BiItoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

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

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

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMmuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



JlaGopatopnast pabotra Ne 2. «l3ydeHwe CTpOo€HHS KIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U rerepoTpodHbIii. Poms dhepmeHTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiausHue ycioBuii cpeqibl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIICHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OaKkTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTalbl SHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHeTuueckoil MHPoOpManuu B KJIETKE. ['€HETHYEeCKHid KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Ucrtopust otkpeitust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpauu:

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

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kkomy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukarnus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJIeb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



Krerounslii 1TUKII, WM JKWU3HEHHBIM NHMKI KiIeTku. MHTepdaza m MuTo3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W HWHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPTraHU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipounecchl, MpOUCXOIAIINE HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBbHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

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

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CrniepmMaTo30u bl
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpelIKa JIyKa», MarHuTHas MOJieNib-anmuinkanus «J/lejgenue KIeTKu», MOJIelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHass pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHass pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieicTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3Buths reHeTUKU. Poibs nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHHMHM TEHETHUKHU. BKJIaa POCCHICKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIOIOTHYCCKUH,
UTOTCHETUYECKUHN, MOJEKYISIPHO-TeHETHYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE . Menpaenem.
MoHorubpuHoe CKpenMBaHue. 3aKoH eauHooOpasus THOPUIOB TIEPBOTO
nokoneHud. IlpaBuno JOMUHMpOBaHMS. 3aKOH paACIUCIUICHUS IPU3HAKOB.
['unioresa yuctotsl ramer. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanie. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapyleHne cuenyieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHUeCcKne KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle M reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BBl N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTHKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TEeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluuid. MyTareHHbie (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAcleACTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE ONPEAEIIECHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIJIE C IOMOIIBIO
[11P-ananu3a. HacnenacTtBenuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.



Comaruueckre H reHepatuBHble MyTanuu. CTBONOBBIE KiETKH. [IpuUHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TEHETHKH B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuuel ©W  CXEMBL: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHHS M €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tramer», «JlurubpugHoe  CKpeuMBaHHUE»,
«lluTtonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpelIMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
KUBOTHBIX WU YeJOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH HAaclIeOBaHUS,
CUEIJIEHHOTO0 € TmojoM», «KapuhoTuIbl 4YeloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

OobopyznoBanue: Mojenu-anuIMKau «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonmunoe nmomuHupoBaHuey, «Jlurubpumnoe ckpenuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yqbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHT.
Otrnanénnas rubpuam3anuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes wu
MOJyYEHUE TOIUILIONAOB. JIOCTHKEHHS CENEKIMU PACTEHHWM, »XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas



nHKeHepus. Kiletounble KyabTypsl. MUKpPOKIIOHAJIBHOE PAa3MHOXKEHHUE PACTEHUM.
KiioHupoBaHWe BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBI. I'MO — FC€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmupt 1 cxembl: kapta «LleHTpbl MNPOUCXOXKIACHHS W MHOTrooOpasus
KyJbTYPHBIX pacTeHuit», «Iloposibl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpbl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIIO0B TUKHUX ()OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUS.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH MU
YKUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaTOpHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipennochulkn BO3HUKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. BOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BONIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbcTtBa HBOMONUHU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCTD
MOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, TMEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUUMsl SMOPHOHOB pPa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX NyTel y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKyIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE MPU OrPAHUYEHHOCTH PECYpPCOB, HeompenaeiaEHHas W3MEHUYHBOCTD,
Oopb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsiius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiMoHHBIE BOJHBI M Apeud
reHoB. M30iumst 1 MUrpanus.



EcrectBennbiii oTO0p — Hampapisitouuii  ¢aktop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
MPUCTIOCOOICHUI Yy opraHu3MoB. ApoMopd03bl U UAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  ABOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHrne OT HeCleUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuann3anysa. ATanTUBHAS PaIAALMS.

JlemoHcTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyrtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus,
«/IBmkymne cunbl 3Bomonun», «Kapra-cxema Mapuipyra myrtemecTBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0OB M CeMsIH, KoyuieKusi «[Ipumepsl 3alIMTHBIX HPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBIEHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavyanbHbie 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojnaMm. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUKCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DOBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxkymue  cuibl  (pakrtopsl) — aHTpormorene3a.  HacneactBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TFOTOBJICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCkui, UYenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOMIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEICH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoaHeUHOH cHcTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIIENKU WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



[TpakTnueckas pabora Ne 1. «l3yueHne uckomaeMpIX OCTaTKOB PAaCTEHHUN U
YKABOTHBIX B KOJJICKIIUSIX).

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

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOruh. MeToabl SKOJOTHUECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccudukamuss sxomorndeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U aAHTPOIOreHHbIE. JIEeHCTBUE HKOIOTUYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabnuupl U cxembl: kapta «IIpupognsie 30HbI 3emiany, «Cpeabl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHQY30puu-Tyhenbkuy, «IlumeBbie menm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdomorndeckue 0COOEHHOCTH PACTEHUHN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHoIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LEMM U CETH.



OcHOBHbBIE TIOKa3aTENIM HKOCHUCTEMBI: OHOMacca, MPOAYKLHA. IDKOJIOTHYECKHE
nupamMuibl: MPOJIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYUBOCTb, CAMOpPETYJIALMs, pazBuTue. CyKieccus.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero QyHkuu. OcoOeHHOCTH Omocdepsl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycTOM4YMBOCTU Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPHUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — BayKHEWIIasi COCTABIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBeiil d3dhdexT», «DakTopbl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJienb-anmivkanus «Tunuuable OMOIIEHO3bI», TepOapuii
«PacTtutenbHble coo0IIeCTBaY, KOoJUIeKUUU «buonenos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepanyiv, H300pak€HUsT OXpPaHIEMbIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMUCS MPOTpaMM  CpeaHero olmiero  0o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rpakIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUsS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIMuHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «bUoJorus» JOCTUralOTCA B
CIUHCTBE YYCOHOM M BOCIHUTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaauIMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOIIUXCSl PYKOBOCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHUE YKU3HEHHOIO
OTbITa M OMbITA JIESITEILHOCTH B MPOIIECCe Peaan3alldi OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEJILHOM JEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEITEIbHOCTH NPU CO3IAHUHU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WJICHTUYHOCTH,
[aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTHU IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

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>KeHHIO W 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUS JKUBOU MIPUPOJIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NOHMMAaHME W pealu3alus 3J0pOBOro U Oe3omacHOro o6Opasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYI0IO0HE;

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3InuHbIM cdepam npodhecCUOHATBHOM JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOYHHUKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHWE TI00ATBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HSKOCHCTEMAaX, OXpaHy BHUIIOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HAJIMYKUE PA3BUTOTO SKOJIOTHUUECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpECTaBICHUS 00 OKPYXKAIOUIEeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJISi COBPEMEHHOW IMBHIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECcypcHble MPOOIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYCHHSI TJOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTUs, SBJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHUE,  HAONIOeHWEe, U3MEpPEeHHe, OKCIEPUMEHT U JIpYrux),
yHHUBEpCaJbHble ydeOHble JIeHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATHBHBIE,



PETYJISTUBHBIE), oOecrevynBaromne dbopmupoBanue (YHKIIMOHATEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMHM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLIUANIbHOMN MPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NM03HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3M C JIPYTUMHU MOHSATUSIMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE pPaCCYXKICHUS (MHIYKTUBHBIC, IEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa  JUIS  IIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHONICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbLCKHE eHCTBHUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIIECKON M TPOCKTHOM JIESITCIIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BaTh PA3IMYHBIE BUIBI JACSITEIBHOCTA IO TMOJYyYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(dbopMUpOBaTh HAYyYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh IapaMeTPbl U KPUTEPUHN PELLCHUS;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpelaraTh OpUTMHAIbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOM JUTEparype, OHOJOTMYECKUX CJOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TMYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

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

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

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
OMONOrMyeckoM HHQpOpMalMe: MPUMEHATh XUMHUYECKue, (Qunyeckue u
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

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

OBiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o6menmne:



OCYILIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax )KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTh MO3UIIUNA JAPYrHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHAMATh 1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABJICHHS TPOOJIEM U HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BbBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTESHHUIH;



JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIIOCOOCTBOBATh (OPMHUPOBAHMIO M TPOSBICHUIO IIMPOKOW SPYAUIMHA B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBbIKAMHM  ITO3HABATEIbHOW  pedICKCHM KaK  OCO3HAaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MPHU aHajdu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTHX HA ONIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETAUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosiorueid. B mporpamme mnpenMerHble
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEAECHUE (PENPOIYKLKA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKJIEHUS KylbTypHbIX pacteHuil H. M. BaBunosa), onpenensTs rpaHuilbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABUKCHHE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO Pa3BUTUA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHUS. HOPM IPaMOTHOIO MOBEICHUS B OKpYKarolei
OPUPOAHON cpee, MOHMMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3aaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUEe, CIICTUICHHOE HAcJeI0OBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HAaCJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OUOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTrO mpeameta «buomorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALINS, TeHO(MOH, SBOJIOLHMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, depenoBaHus rJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIIEICTBEHHOU
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYXKaroIei
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATLHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  paccMaTpWBaTh  TIOOATBHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypch
bubnunoreka LIOK
. brosorus kax Hayka 2 0 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE CHCTEMBI U UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f41292
. bubnuoreka [{OK
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41292
bubnunoreka LIOK
4 PKH3HENeATELHOCTS KIIeTIH 6 0 0 https://m.edso0o.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 0 1 bubmmnoreka HOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 5 0 2 bubnuoreka [{OK
OpraHu3MOB https://m.edsoo.ru/7f41c292
v Cenexuus opranu3mMoB. OCHOBBI 3 0 0 bubmmnorexka HOK
OMOTEXHOJIOTHUHI https://m.eds00.ru/7f41c292
bubmmoreka IIOK
8 Pesepsroe Bpems 1 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4.5



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

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bu6nmmoreka [IOK
1 OBomtoNHOHHAs OHONOrHA 9 0 1 https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U pa3BUTUE KU3HU HA 9 0 05 bubnmnoreka HOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OpranusMeL 1 OKpy>alomas cpea S 0 15 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 3



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

KoauuyecTBO 4acoB

Ne Tema ypoxa KonTposb IMpaxkruy  [Mara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero ecKmne u3ydyeHusi  oOpa3oBaTesbHbIE pecypchl
ble padoThI
padoThbI
but6mmoreka [IOK
1 buonorus B cucteme Hayk 1 0 0 05.09.2024  itps://m.eds00.ru/863e6122
tps.//m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.

5 I[MpakTuyeckas padora Ne 1 «Mcnonb3oBanue 1 0 05  12.09.2024 BI/IIGJII/IOTeKa HOK
pa3IMYHBIX METOJIOB MPU U3yYEHUN OUOIOTHUYECKUX tps://m.edso0.ru/863e6122
00BEKTOBY»

bubaunoreka LIOK

3 buonoruueckue cucTeMsl, MPOIECCH U UX U3YUYEHUE 1 0 0 19.09.2024 tps://m.edsoo.r/863e6564

4 XUMUYecKuil cocTaB KJIeTKU. Bosa n MuUHepanbHbIE 1 0 0 26.09.2024 BH§HH0TeKa HOK
COIH tps://m.edso0.ru/863e674e

bubmmoreka [IOK

5 benxu. CoctaB 1 cTpoeHue 0enKkoB 1 0 0 03.10.2024 tps://m.eds00.ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaTnu3aTophI.

6 .JIaﬁopaTopHaﬂvpaﬁoTa Ne 1 «M3yqyenue 1 0 05 10.10.2024 BH§HH0TeKa HOK
KaTaJIUTUYECKOM aKTUBHOCTH ()epMEHTOB (Ha tps://m.edso0.ru/863e6b72
MpUMEPEe aMIJIa3bl WIIH KaTallasbl)»

but6mmoreka [IOK

7 VraeBonasl. JInnuael 1 0 0 17.10.2024 tps://m.eds0o.r/863e6870

but6mmorekxa [IOK

8 Hyxneunosbie kucinotsl. AT® 1 0 0 24.10.2024 tps://m.edsoo.ru/863e6d5¢

9 Wcropus n metoas! nu3ydeHus kietku. Knetounas 1 0 0 07.11.2024 BH§HH0TeKa HOK
TEOpHsI tps://m.edso0.ru/863e6e88

10 Kierka xak menocTHas )uBas CUCTeMa 1 0 0 14.11.2024
CtpoeHne 3yKapuoTUYECKOMN KIIETKHU. bubnuorexa LIOK

11 JlabopaTropnasi padora Ne 2 «/3ydyeHue ctpoeHus 1 0 0.5 21.11.2024 tps://m.edso0o.ru/863e6ff0
KJIETOK paCTEHHH, )KUBOTHBIX, TPHOOB U OaKTepuid tps://m.edso0.ru/863e716¢c



https://m.edsoo.ru/863e6122
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moa MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPCIIapaTax U
HUX OIIMCAHUC»

but6mmoreka [IOK
12 OOMeH BelecTB Wik MeTaboIu3M 0 28.11.2024 ps://m.eds00.ru/863e766¢
bubmmoreka [JOK
13 ®dorocuHTe3. XeMOCHHTE3 0 05.12.2024 tps://m.eds00.ru/863e7c98
. bubmmoreka [JOK
14 DHepreTunyeckuii 00MeH 0 12.12.2024 tps://m.edsoo.ru/863e7aae
PKuzHeHHBI UK KIeTKH. Jlenenne kieTku. MuTto3.
Jlaboparopnasi padora Ne 3 «Habmonenne mutosa bu6mmoteka [IOK
15 0.5 19.12.2024 _
B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX tps://m.edso0.ru/863e7dc4
MUKpPOITpenapaTax»
bubaunoreka LIOK
16 bruocunTes 6enka. Peakuus MaTpuuHOTO CHHTE32 0 26.12.2024 tps//m.eds00.ru/863¢796e
bubmunorexa [JOK
17 Tpancnsus — OnocuHTe3 Oenka 0 09.01.2025 ps://m.eds00.ru/863¢796e
bubaunoreka LIOK
18 Hexnerounsle GopMbl )KU3HU — BUPYCHI 0 16.01.2025 tps://m.eds00.ru/863e7540
but6mmoreka [JOK
19 @DopMbl pa3MHOKEHHUSI OPTaHU3MOB 0 23.01.2025  tps://m.eds00.ru/863e81b6
tps://m.edso0.ru/863e831e
. bubmmoreka [IOK
20 Metios 0 30.01.2025 tps.//m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopuas padora Ne 4 bu6moreka [JOK
21 0.5 06.02.2025 _
«M3ydeHne cTpOCHUS MOJIOBBIX KIETOK Ha TOTOBBIX tps://m.edso0.ru/863e81b6
MUKpPOITperaparax»
but6mmoreka [IOK
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 13.02.2025 tps://m.eds00.ru/863e8436
I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bu6mmoreka [IOK
23 U3MEHYUBOCTH 0 20.02.2025 tps://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEIOBaHUS TTPU3HAKOB. butmmoreka [JOK
24 MoHOTHOPHIHOE CKPEIUBAHUE 0 27.02.2025 tps://m.edso0.ru/863e8878
o5 JlurnbpunHoe cKpeuBanyue. 3aKOH He3aBUCHMOTO 0 06.03.2025 bubanorexa [IOK

HACJICOOBaHUs IIPU3HAKOB

tps://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e766c
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CueneHHoOe HacleA0BaHNE IPU3HAKOB.
JlabGoparopnas padora Ne 5 «3yueHue

bubmmoreka [JOK

26 pe3yJabTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO 1 0.5 13.03.2025 tps://m.eds00.ru/863e8c60
CKpEIIUBaHUs Y AP030(HIIBI HA TOTOBBIX
MUKpOTIperaparax»

27 I'eneruka nona. HacnenoBanue npu3HAaKoB, 1 0 20.03.2025 BH§HH0TeKa HOK
CLEIUIEHHEBIX C II0JIOM tps://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacaeacTBeHHAs U3MEHUYMBOCTD.

28 JlaGopaTopnas pav60Ta Ne 6. zyuenue 1 05  03.04.2025 BH§HH0TeKa HOK
MOAU(GUKAITMOHHOW U3MEHYMBOCTH, IIOCTPOCHHE tps://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BAPUALIMOHHOM KPUBOM»

Hacnencrennas uamMeHunBocTh. JlaboparopHas
. bubaunoreka LIOK

29 padora Ne 7. «AHanu3 Mmytauuid y 1po3o¢pussl Ha 1 0.5 10.04.2025 tps://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»

30 ['eneruka yenoseka IlpakTuyeckas padora Ne 2. 1 05 17.04.2025 BH§HH0TeKa HOK
«CocTaBjieHUE 1 aHAJIU3 POJIOCTOBHBIX YEJIIOBEKAY. tps://m.edso0.ru/863e8d78

31 0O000menue mo teme «HaciaeacTBeHHOCTE U 1 0 24.04.2025

W3MEHYUBOCTh OPTaHU3MOBY
but6mmoreka [JOK

32 CenexIius KaKk HayKa ¥ IMpoIiece 1 0 08.05.2025 ps://m.eds00.ru/863e9214
MeToabl U JOCTUKEHUSI CENEKIINN PACTCHHUH U but6mmoreka [JOK

33 »KMBOTHBIX 1 0 15.05.2025 tps://m.edso0.ru/863e9214

34 buoTtexHOMOTHSI KaKk OTpaciib MPOU3BOJICTBA 1 0 22.05.2025 bubmorexa TLIOK

T tps://m.edso0.ru/863e9336
OBIHIEE KOJINYECTBO YACOB 11O 34 45 npP-2 JIpP-7

ITPOI'PAMME
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INOYPOYHOE IIVTAHUPOBAHMUE 11 KJIACC

KoanuecTBo 4acoB

pakr
Ne Tema ypoxa Kourpoar wuueckn /Jlara JIeKTPOHHBbIE HU(POBHIE
n/m Bcero HbIE e u3yueHHsi  oOpa3oBaTeibHbIE pecypchl
padoThI padoTt
bl
.. bubnunoreka LIOK
1 DBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 0 0 25.09.202 https://m.eds0o.ru/863ea20e
. bubnunoreka LIOK
2 HcTopus pa3BUTHS NPECTaBICHUN 00 3BOIONNN 1 0 0 12.09.202 https://m.eds0o.ru/86369570
bubnuoreka [{OK
3 MukposBostronHs 1 0 0 29'09'202 https://m.edsoo.ru/863e9cle
[Tonmynsnus kak 31eMeHTapHas eIMHULa BUJa U
4 sBomtonuu. Jlaboparopuasi pa6ora Ne 1 1 0 05 26.09.202 BI/I6J'.II/IOTeKa HOK
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY 4 https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBIoKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 0 0 03.10.202 BI/I6J"II/IOTCKa HOK
SBOIIOIAHN 4 https://m.edsoo.ru/863e9da4
. but6mmorekxa [IOK
6 EcrecTBeHHbIi 0TOOp U ero hopMbl 1 0 0 }10.10.202 https://m.edso0.ru/863e9ed0
Pe3ynpTaThl 3BONIOLNHN: IPUCTIOCOOIEHHOCTh
7 OpraHuU3MOB H BH1000pa3oBanue. JlabopaTopHas 1 0 05 17.10.202 bubnmnoreka [JOK
padora Ne 2 «Onucanue Npucrnoco0IeHHOCTH ' 4 o https://m.edsoo.ru/863e9fde
opraHu3Ma H e€ OTHOCUTEIHLHOTO XapaKTepa»
but6mmorekxa [IOK
8 Hamnpanenus u nmyty Makpo3BOJIIOLHI 1 0 0 £214.10.202 https://m.edsoo.ru/863e9c e
9 Heo6paTumocTs 3BoIIOLIMN 1 0 0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

07.11.202
4

10 Wcropus xxu3Hu Ha 3emile U METO/bI €€ U3yUeHUs 0 14.11.202
4
bubnmoreka [IOK
11 ['unoTe3sl MPOUCXOKACHUS KU3HU HA 3emile 0 £211.11.202 https://m.eds00.ru/863ea5a6
bub6nmmoreka [IOK
12 Pa3BuTHe *)u3HM Ha 3eMiie 110 3paM U Nepruojam 0 28.11.202 https://m.eds00.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U
#&uBOTHOrO Mupa. IlpakTuyeckas padora Ne 1 Bu6mmoteka [JOK
13 . 0.5 05.12.202 .
«M3ydyeHre HCKOMaeMbIX OCTaTKOB PACTEHUI 1 4 https://m.edsoo.ru/863ea8hc
KUBOTHBIX B KOJIJICKITHSIX)
bubnunoreka LIOK
14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa 0 12.12.202 https://m.edsoo.ru/863ead8e
bubnmnorexa LIOK
15 DBOJTIOIHS YeTIOBEKa (aHTPOIIOTEHE?) 0 19.12.202 https://m.eds00.ru/863eac2c
bu6nunorexa LIOK
16 JIBmoxymiye cuibl (pakTopbl) aHTPOIIOTreHe3a 0 26.12.202 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINH HBOJIIOLNH YEIOBEKA 0 09.01.202
5
18 UYenoBeueckue packl ¥ MPUPOIHBIE aTanTaluu 0 16.01.202 BI/IGJ:II/IOTeKa HOK
yernoBeKa 5 https://m.edso0o.ru/863eaea?2
19 O0001menne no Teme «Bo3HNKHOBEHHE U 0 23.01.202
pa3BUTHe )KU3HU HA 3emiie» 5
20 DKOJIOTHS KaK HayKa 0

30.01.202



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenpl 00MTaHUA U SKOJIOTUYECKHE (DAaKTOPHI.
JlabopaTopHas padora Ne3 "Mopdomornueckue

bubnunoreka LIOK

21 O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 0.5 (5)6'02'202 https://m.edsoo.ru/863eafec
oburanus"
AOG JIab 0
22 N Z‘°§§1§f§p‘fﬁi‘§§p§; p(?CTO Eiiiﬁﬂi'ﬁepa o 0.5 1302202  Dubmuorexa LOK
N ' T https://m.eds00.ru/863eb10e
YEPEHKOB KOJICYCa» 5
bub6nmmoreka [IOK
23 buotnueckue hakropsl 0 20.02.202 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKH TTOIYJIISIHH.
24 IIpakTnueckas padora Ne 2 «[loncuér 0.5 27.02.202
TUTOTHOCTH TIOTYJISIIIE Pa3HbIX BUJIOB PACTCHHIA» 5
bubmuoreka [IOK
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 0 (5)6.03.202 https://m.edsoo.ru/863eb46a
bu6mmoreka IIOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 23.03.202 https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIIN IKOCHCTEMBI. BuG OK
27 Dxonorunueckue nupamuabl. CBOMCTBA S5KOCUCTEM. 0 20.03.202 1 ?HOTeKa 1
https://m.edso00.ru/863eb5fa
Cyxkueccus 5
28 IIpuponHbie 3KOCUCTEMBI 0 03.04.202
5
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 10.04.202
5
but6mmorekxa [IOK
30 buocdepa — rimodanpHas sxocucTeMa 3eMITH 0 1-_1)7.04.202 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOChEPHI 0 24.04.202 buGmnorexa [IOK

5

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32

33

34

UYenoseuecTBo B 6mochepe 3emnu

COCYH_IGCTBOBaHI/Ie IIpUPOABI 1 YEJIIOBEUCCTBA

O0o00menue Tembl «Coo01iecTsa u
IKOJIOTHYEeCKHE CUCTEMbBI»

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34

08.05.202
5

15.05.202
5

22.05.202
5

p-2 JIP-4

bubnunoreka LIOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

CusornazoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O0mas
ounonorus. ba3ossiii ypoBens. 10 knacc: yueoauk. — M.: JIpoda, 2020r.

Jlepuep I'.1. «O6mas 6uonorus. [loypounsie TecTsl 1 3a1anus. 10-11 kmacey
M: «AkBapuym», 2007 Ky3nenoBa B.H. u np. CO0pHUK TECTOBBIX 3a/1aHUH.
buomnorus. Crapinas mkoina. M.: Uatemnektl{entp, 2007

I'pun H. «buonorus» B 3 1. (H.I'pun, ¥V.Crayrt, /. Taitnop), M.

[Tumenosa U.H., [Tumenos A.B. «Jlekiuu o obieit ouonorun», Caparo, OAO
«M3narensctBo «Jluneit», 2003 r. 5.Boponuos H.H., Cyxopykosa JI.H.
«IBOJTIOIMS OpraHUYecKoro Mupa», Mocksa, «Haykay

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

- 'enernka. 10-11 xmaccel. YuebHoe nocooue Kysemun U. B., Aradonosa U. b.,
3axaposB B. b., Kum A. 1., Mumaxkora B. H., Hedenona JI. H.

- CuBoriasoB, AradgoHoBa, Murmakopa: buomorus. O6mas 6uonorus. 11 kmacc.
Metoandeckoe nmocooue. bazoseiit ypoBeHb. ®I'OC

- CuBornasoB, AragonoBa, Murmakopa: O6rmias 6uonorus. 10 kiacc.
Metonnueckoe nocodue k yueOuunky B. CuBormnazosa u 1p. Beptukans. DI'OC

- Kosnosa T. A., Aradonosa U. b., Cusornazos B. N. O61mast Ononorus.
bazossiit ypoBens. 10-11 knacc: Metoaunueckoe nocodue k yueonuky B. U.
Cuornasona, W. b. Aradonosoii, E. T. 3axaposoit O0mias Ouosorus. ba3oBsiii
ypoBeHb. - M.: lIpoda

- buonorus. Paboure nporpammel. [Ipenmernas nuaust yueo6HukoB CUBOTIIa30Ba
B.M. 10-11 knaccel. ba3oBslii ypoBEHB

- TepemoB A.B., IletpocoBa P.A. buonorus. buosiornueckrue CUCTEMbI U
npoiiecchl (yriryosnennsiii ypoenb) 10 — 11 kiacc.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Enunas xomnexuus Hudpossix ObpazoBarensHbix Pecypcony
(http://schoolcollection.edu.ru/).
https://resh.edu.ru/subject/5/
http://ebio.ru/ - DnexTpoHHbI yueOHUK «brosorusy.
http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue knerok
http://biokhimija.ru/lekcii-po-biohimii.htm| - Gmoxumus
http://evolution2.narod.ru/index.htm - sBomromus
http://nrc.edu.ru/est/r4/ - Guonormueckasi KapTUHA MUPA
http://planete-zemlya.ru/ - ITnanera 3emis

N OThWN



http://schoolcollection.edu.ru/
https://resh.edu.ru/subject/5/
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm
http://biokhimija.ru/lekcii-po-biohimii.html
http://evolution2.narod.ru/index.htm
http://nrc.edu.ru/est/r4/
http://planete-zemlya.ru/

9. 9. http://ecologysite.narod.ru/index.html - sxonorus
10.10. http://bio-nica.narod.ru/index.html - 6uonnka
11.http://bio.1september.ru

12. http://college.ru/biologiya/

13. http://www.eco.nw.ru

14. http://www.sbio.info

15. http://www.darwin.museum.ru
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