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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
oTIpeIe]ICHUsT TIOAXO00B K (OPMHPOBAHUIO COACP)KAHUS YYeOHOTO TIpeaMeTra
«buosorus» coctaBWiIM: KOHUENTyalnbHble monoxeHus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€Jei, coaepKaHus, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBITYCKHHUKOB, ITOJOKECHHUSA 00 OOIINX HENISIX H
NPUHIUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETro
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJOKEHUS O
cnenuduke OUONOruy, €€ 3HaYEHUU B MO3HAHUM KUBOW MPUPOJBI U 00ECIIEUeHUN
CYIIIECTBOBAaHMS 4YesioBeueckoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ielIeHbl OCHOBHBIE (DYHKITUU MPOTPaMMBbI 10 OUOIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owuosjoruu Ja€T TpeACTaBICHHE O IEesiX, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIONMIUXCS CPEICTBAMU
ydgeOHOro TmpeameTa «buonorusy», omnpeAenser o0s3aTeIbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHue TOo pa3jieliaM ¢ TeMawm,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIHLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMmvme mo OuoNOTMHM Tak)Ke YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM
oO0yueHuss B (POPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITO3HABaTEIbHOU
NEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOy4YarolMXCsd MO OCBOCHUIO COJEPKAHUS
OMOJOrNYECKOro 00pa30BaHUsl.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIi YPOBEHb) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yUYCHMHM OWOJIOTHM, Ojarojapss 4eMy B HeW
IPOCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3AHHBIX C
GbOpMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINHA JTUYHOCTH, SKOJOTHUUECKOTO MBIIIJICHUS, TPEICTABIICHUN O 3J0POBOM
oOpase XKU3HU U OEPEKHBIM OTHOIIEHHWEM K OKpPYXalolled MPUPOTHOM cpele.
[ToaToMy Hapsgy ¢ u3ydeHHEM OOIIeOHMOIOTHYEeCKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUH KUBBIX CUCTEM Pa3HOTO paHTa W CYNIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIAIHBIX 3371a4, B
TOM 4YHCJIE: TPO(OUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAaHHI 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeCO00pa3HOr0 TOBEACHHUS B OKpPYXKAlOMIeW MPHUPOAHON cpeae, aHalm3a
BIUSHUAS XO3SUCTBEHHOW ACATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHUE BHUMAHMS K MPUKIIATHON HAITPABICHHOCTU
yaeOHOro mpeamera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 00CCIIeUSHUS
YCIIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJbHBIX 3a/1au IIKOJIBHOTO OMOJIOTUYECKOTO



oOpa3zoBaHusi, KOTOpasi Tpeanojaraer (QopMupoBaHue y 0O0ydaromuxcs
CIIOCOOHOCTH QJaNTHPOBATHCS K W3MEHEHUSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonoruss Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obOecneuuBaeT (HOPMUPOBAHUE Yy OOYHAIOIIUXCS MPEACTaBICHUM O
HAyYHOW KapTUHE MHpA, paciupseT U 00o0IaeT 3HaHUS O KUBOU HpHpoje, e
OTJIMYUTENIBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd M SBOJIOIUHU, CO3/aET
YCIIOBHUSI  JUJISA: TIO3HAHUS  3aKOHOB  JKMBOW  MpUPOABI, (OPMHPOBAHUS
(YyHKIHMOHAJIBHOM T'pPaMOTHOCTH, HaBBIKOB 30pOBOrO0 W Oe3omacHoro obpasza
YKU3HH, YKOJOTHIECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHHSI K KUBOW TPHUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOJIOTHSI UMEET TAK)Ke JIJIsl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHEro  oOmiero  oOpa3oBaHUs,  COLHMAIU3ALMIU
oOyuvarouuxcs. M3ydenue Ouosiornu o0ecreuynBaeT yciaoBus Ais GOpMUPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAlIMOHHBIX ¥ WH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbhl, CIIOCOOCTBYET HHTETpAIlMd OMOJOTUYECKUX 3HAHUMA C
MPEAICTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE TOJOKEHHS O MPEIHA3HAYEHUM Y4YEOHOTO MpeaMera
«buonorus» COCTaBWJIM OCHOBY [Jig OMNpeJeTeHUus] TMOIXOJA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHHs, TMPEJICTABIEHHOTO B MPOrpaMMe IO
OHOJIOTHH.

Ot6op coxaepkanus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH € MO3MIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPBIM OOyYaroIuecsl JOJDKHBI OCBOUTH 3HAHWS W YMCHHS, 3HAUUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, ONPENETSAIONINe aJIeKBaTHOE IMOBEJCHUE
YyeJoBeKa B OKpYJKarolleld MPUPOJAHOM cpejlie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KU3HU U TpaKkTUUecKou aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT AJIEMEHTBI COJIEpIKAHUSI, KOTOPBIE CIY>KAaT OCHOBOM JIJisi (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHUsI.

CTpyKTypupOoBaHHUE COJEpKaHMs y4eOHOro maTepuana B Mporpamme Io
OMOJIOTUM OCYIIECTBJIEHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUs] 3HAHUU 00
OTJIMYUTEIHHBIX 0COOCHHOCTSX KHBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMH U
HBOJIIOIUHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro mpeamera «buomorusy»
BBIJICJICHBI CIICIYIONINUE COJIepKaTebHbIe JIMHUU: «buoorus kak Hayka. MeToabl
Hay4yHOTO mo3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak
Oouonoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHMYecKOro MHPay,
«IBOIOIUSA KUBOU TIPUPOABD», « IKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enr usyuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYyYaloIMMUCA 3HAHUAMH O  CTPYKTYpHO-(DYHKIIMOHAJTLHOU



OpraHu3alMi >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHrue yMEHUi
UCIIOJIb30BaTh OTU 3HAHMS IS TPAMOTHBIX JCHCTBUN B OTHOIICHHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JocTtuxenue 1enu uzydeHus ydeoHoro mpeamera «buosorus» Ha 6a3oBoM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIOIMNX 3a1a4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKaIllUX OCHOBOMU
s (opMHUpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAyYHOW KapTWHE MHUpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO00Opa3un U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMUXCS TMO3HABATENbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPUYECKUX CIMOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MyTSX Pa3BUTHA B
OWOJIOTUY HAyYHBIX B3TJISAOB, WJEH W TOJXOJOB K HM3YyUYCHHIO JKMBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allUU;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KylabTyphl, (YHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITHh W OIICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa JKHBOW TPUPOILI HA OCHOBAaHWW 3HAHWA W OTMBITA, IOJYYCHHBIX TPH
M3y4YE€HUU OUOJIOTHH;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JCATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIHTaHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM YKHBOM
PUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIECHUSI K HEM, COOIOICHUS] ATUYECKUX
HOPM TPU IPOBEICHUH OMOJIOTHYECKUX UCCIIECIOBAHUM;

OCO3HaHUE IIEHHOCTH OWOJOTHYECKUX 3HAHUM [ TIOBBIIMICHUS] YPOBHS
AKOJIOTHYECKOH KyJIbTYpPHI, 111 (GOPMHPOBAHUS HAYTHOTO MUPOBO33PEHUS;

IpUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU NS
OLICHKHU MOCJEACTBUM CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHME M COOJIOJIEHHE Mep MNPOPHIAKTHKA
3a0071eBaHUM.

B cucreme cpemnero oOmiero oOpazoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOIAIIUM B
COCTaB MpeIMeTHOM 00nacTu «EcTecTBeHHO-HAYyYHbIE TIPEIMETHD.

Jlist u3ydenusi Ouoaoruy Ha 6a30BOM YPOBHE CpeIHEro 00111ero oopa3oBaHus
oTBoAuTCs 68 vacos: B 10 kimacce — 34 ygaca (1 wac B Henento), B 11 knacce — 34
yaca (1 gac B Hepento).



COAEPXAHUME OBYUYEHUASA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (priiocopueit, STUKON, 3CTETUKOM U MPABOM.
Ponp Ouonoruu B GOpPMUPOBAHUM COBPEMEHHOM HAay4dyHOU KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

Mertoapl MO3HAHUS KUBOUM MPUPOII (HAOII0IEHNE, SKCTIEPUMEHT, OMUCAaHUE,
U3MEpeHue, KilacCU(pUKaLMs, MOJAETUPOBaHUE, CTaTUCTHYecKass o00paboTka
JTAHHBIX ).

JdemoncTpaumu:

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

Tabnuibl 1 cxeMbl: «MeTo/IbI TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYEeCKHe PadoThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHE pa3IUYHBIX METOJOB IMpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALUS.

XKusble cuctembl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pasHOOOpa3ue. YPOBHU OpPraHU3aAIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOIMYISALIHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€OIIEHOTUYECKHI ), OMoCc(epHBIit.

JdeMoHcTpauuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPraHU3alluu
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemlecTB B KkieTke. lloanepskanue
OCMOTHYECKOI0 OasaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHnumble U 3aMEHUMbIE aMUHOKHUCIIOThL. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOpPUYHAs, TpETUYHAS U
YETBEPTUYHASl CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.



depmentsl — Ouonormdyeckue KarainusaTtopbl. CTpoenHue (QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduyHocts. KodepmenTsl. ButamMuHsbI.
OTnnunsaepMeHTOBOTHEOPTaHUYECKUXKATATU3aTOPOB.

YraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KCHupud03a),
aucaxapuibel  (caxaposa, JakTo3a) MW TmosiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bronornyeckue GyHKIIMM YTII€BOIOB.

Jlunmuael:  Tpurnuuepuabl, ¢ocdomunuasl, crepounsl. [wapoduasHO-
rugpodoOubie cBoicTBa. buonornueckue ¢yHkuuu JunuaoB. CpaBHEHHE
YII€BOAO0B, OEJIKOB U JIMIIUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotmaer — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkmuu JJHK. Ctpoenune u ¢pynkiuun PHK.
Buaert PHK. AT®: ctpoenue u GyHKIUN.

[{utonorus — Hayka o kietke. Kiietounas teopus — nmpuMep B3auMOAEUCTBHUS
unen v paKkToB B HAYYHOM MO3HAHUU. METO bl U3YUEHUS KICTKHU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpuU3HAKU KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JIHK kak reneruyeckuii ammapar,
cucTeMa CMHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHuecKass W mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOKapuoTHUecKoW KieTku. Kiierounas crenka Oakrepuii. CTpoeHue
AYKAPUOTHUYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpuOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoiicTBa U pyHkuuu. [{lutonnasma u eé
opranouibl. OnHomemOpaHHble opraHouabl kietku: OIIC, anmapat ['onbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MUTOXOHIPHUH, IJIACTUJIBI.
[Tpoucxoxknenne MUTOXOHApUN u mmactua. Buasl tumactun. HememOpanHbie
OpTraHoUJIbl KJIETKU: PpUOOCOMBI, KJIETOYHBIM I[EHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPTaHOUI0B KJIETKU. BiItoueHus.

Anpo — perynaropHsiii 1ieHTp kieTku. CTpoeHue sizpa: sigepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Junarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHUBOM
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IMIPUPOIEY.

Tabmuupl n cxembl: «llepuognyeckass TabiauIa XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKyJibl OenKay,
«Ctpoenne depmentay, «Hyknennosoie kucinotel. JJHK», «Ctpoenue momnekybi
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOeHHEe >KMBOTHOU KIIETKU»,



«CtpoeHne pacTUTENbHOW KIETKW», «CTpPOCHHE NPOKAPUOTHYECKON KIIETKN,
«CtpoeHue anpa KIEeTKn», « Y TIeBOAb, «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE IS MPOBEIACHHUS
HAOJIOJICHUM, HW3MEPEHHM, HSKCIEPUMEHTOB, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U npakTU4ecKue padoThbl:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlaGopatopuas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK pPACTCHUH,
KUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
OTIMCaHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
TUCCUMWIAIMS (PHEPreTUUYeCKuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUM B TMOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHsbiii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (hOoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BiausiHue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0
MPOJYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCUHTE3UPYIoIUe OakTepur. 3HAUYECHUE XEMOCHUHTE3a JJIs
KU3HU Ha 3eMIIE.

DHepreTnueckuii oOMeH B KieTke. PaciiernyieHue BelecTB, BBIJCICHHE U
aKKyMYJIUPOBAHHE DHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OxuciuTenbHOE bochopunupoBaHue. O peKkTUBHOCTD
HHEPIreTUIECKOro OOMEHa.

Peakiun marpuunoro cuHrte3a. ['enernueckas wuHbopmamus u JIHK.
Peanuzanus renermyeckod uHpOpManuM B KIETKE. ['@HETUYECKHM KOJ M €ro
cBoicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — OuocunTes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanue amuHokucior. Pons pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpYChl. Uctopust oTkpeiTust Bupycos (/1. 1.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMS U SKM3HEHHOTO IHMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHnoaedpunura yenoseka (BMY) — BozOyautens CIIN/a.
OOpatHast ~ TpaHCKpuWIIIUS, peBepraza ©  uHTerpaza. lIpodunakruka
pacmpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.



JdemoHncTpauuu:

[Toptpetsl: H. K. Konb1ios, /. . UBanoBckuii, K. A. Tumupszes.

Tabmuiel u cxeMbl: «Tumnbl nutanusy, «Metabomu3zm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oomeny, «Xnopomiacty, «®Potocunrted», «Ctpoenne JIHK»,
«CTtpoeHue u pyHKIMOHHPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTuYecKuil Koa»,
«Bupyco», «bakrepuodarn», «CrpoeHue u ku3HeHHbIH Uk Bupyca CIIW/Ia,
oakTepuodaray, «Pemnmukarus JTHK.

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M1 HHAMBH/AYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHnplii UK, WX >KU3HEHHBIM MK KiIeTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakius MaTPUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HA0Op — KapHOTHIL
JIunmouaHeli M TalvIOMAHBIM ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPOMAaTHUIBI.
[{uTOJIOTUUECKHE OCHOBBI PAa3sMHOXKEHUS W  WHIWBUIYAJIBHOTO  Pa3BUTHUS
OPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsime Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKUI CMBICT MUATO3A.

[Iporpammupyemasi THOENb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bunbl 6ecmosnoro
Pa3MHOXKEHUA: JEJICHUE HAABOE, II0OYKOBAHME OJHO- W MHOTOKIIETOYHBIX,
crnopooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXkeHUe. VICKycCTBEHHOE KJIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE IS CEJICKLUU.

[TosoBoE pa3zMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun meniosa. IIpouecchl, Mpoucxoasiiue Ha CTaausX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUU CMBICT H
3Ha4YEeHUE Meno3a.

['ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie >Kene3bl: CeMEHHUKH U sSUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIIeTKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK U CcHepMaro3ounoB. OmiogoTBOpEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(omOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npobienue, racTpyisius, opraHorene3. IloctaomOpuonanbHOE pazBuTHe. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: TMPsAMOE, HEmpsMoe (JTUYuHOYHOE). BrusiHue
cpedbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAJUU PA3BUTHSL.



JdemoHcTpanuu:

Tabmuubr u cxembl: «DopMBI pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoWHOE
OIUIOAOTBOPEHHUE Y LBETKOBBIX pacTeHU», «BereratnBHoe pa3MHOXKEHUE
pactenuity, «J/lenenue kieTtku Oaktepuil», «CTpPOCHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukn», «Permmukanus JJHK», «Mwutosy,
«Meiniosy, «lIpsmoe u Henpsamoe pa3Butue», «l'aMeTorenes y MICKOIUTAIOMNX U
yeoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKpPOIpEnapaThl «CriepmaTo30uibl
MJICKOTIUTAIOWIETO», «SHIEKIIeTKa MIECKONUTAIOIEro», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHAas MOJENb-alIuIMKanus «/leJleHue KIEeTKW», MOJIEIb
JIHK, moznens meTadazHoi XpOMOCOMBI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlaGopatopuas pabota Ne 3. «HaOmropeHue MuTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIpENaparax».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKd. Micropus pa3BuTus reHeTUKH. Poib nuTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUM TEHETUKHU. BKiaa pOCCHUCKUX U 3apyOekKHBIX
YU4E€HBIX B pa3BUTUE TEHETUKU. MeETOoapl TeHEeTUKU (THOPUI0IOTUYECKH,
[IUTOTEHETUYECKHUM, MOJEKYJSIpHO-TeHeTHUeCKui). (OCHOBHBIE T'€HETUYECKUE
noHsATUsA. [ eHeTnYecKkass CHMBOJIMKA, UCOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS NMPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOIO
nokoneHus. IIpaBuno gomMuHHUpOBaHMs. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unioresa yuctotsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIICIOBAHUS
npu3HakoB.  [lUTOreHeTHMYEeCKUEe  OCHOBBI  JUTHOPUAHOTO  CKpPEIIMBAHUSA.
AHanuzupyouee ckpenpanue. Mcrnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacnefoBaHue rmnpusHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacJIe€JOBaHUIO reHOB. HapyleHnue cuenyiieHus TeHOB B pe3yjbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasi TEOpUSI HACIEACTBECHHOCTH. | €HETUYECKHUE KapThI.

['eHeTnka mosla. XpOMOCOMHOE OIpEJETeHUE Moja. AYyTOCOMBIA TOJIOBBIE
xpoMocoMbl. ['omMorameTrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUaBl N3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Poip  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOAU(PUKAIIMOHHON N3MEHUYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAS.



Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpPOUECC — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTU. MyTalimoHHass u3MeHUUBOCTh. Kitaccudukanusi MmyTaiuii: TeHHbBIE,
XPOMOCOMHbBIE, TeHOMHBIEC. YacToTa U NMPUYMHBI MyTanuii. MyTareHHbIe (HaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieACTBeHHOM nu3menunBoctu H. 1. BaBuiiosa.

BuesanepHas HaCI€ACTBEHHOCTh U U3MEHUYMUBOCTD.

['enernka uyenoBeka. Kapuortun wyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHCATOTHUCCKUM, OJIM3HEI[OBBIM, IINTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONpEAEIICHUE TEHOTHUIIA!
ITOJJHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YMUCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBenHbslie 3a00JIeBaHUS YEIOBEKA: T'CHHEBIC OOJIC3HH,
00JIe3HU C HACJIEJCTBEHHOM MpPeapacioyiOxKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOTO 00pa3a >KU3HU, AUATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS TEHETHYECKUX
Oomne3Hel. MenuKo-reHeTHYECKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEAUITMHCKON
TE€HETUKU B MPEIOTBPALIEHUN U JICUEHUH TeHETUUECKUX 3a00JI€BaHMI YeJIOBEKaA.

JdemoHncTpanmu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmuet u cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
HUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOTCHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  TameT», «JlurubpumHoe  CKpeuuBaHue»,
«lluTomoruueckrie  OCHOBBI  AUTHOPUAHOTO  CKpeIIMBaHUs»,  «Meio3y,
«B3anmonenucTBUE  aJUICNIbHBIX T'€HOB», «l'€HEeTUUEeCKHe KapThl pPACTECHUH,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CLUEIUIEHHOro ¢ mnosiom», «Kapuotumbel YelnoBeka M KUBOTHBIX», «Bumsl
U3MEHUYHUBOCTHY», «MoauduKkalroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTruka rpynn KpoBu», « MyTalimoHHAs U3MEHYUBOCTD.

O6opynoBanue: MojAeIU-aNIIuKaun «MOHOTHOPUHOE CKpELIUBaHUE,
«HenonHoe noMuHupoBaHuey», «JurubpugHoe ckpemuBaHue», «llepexpéct
XpPOMOCOM», MHKPOCKOI M MHUKpornpenapatr «J[po3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM».

JlaGopaTopHblie U nNpakTUH4YecKue padoThbl:

JlaGopatopnas pabota No 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUAHOTO CKpPELIMBaHUs Y APO30(UIIbl HA TOTOBBIX MUKpOIIpENnapaTax».

JlaGopartopHas pabota Ne 6. «3ydenue MoaupuKalmoOHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.



JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiasl Ha TOTOBBIX
MHUKpPOIIpenaparax».

[Tpaktnueckast padora Ne 2. «CocTaBieHHE M aHaJIW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuus opranu3moB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IpolecC. 3apOKICHUE CEJICKUUU U JTOMECTUKALUS.
Yyenue H. W. BaBumoBa 0 1eHTpaXx TNPOUCXOXKIEHUS U MHOT00Opa3us
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOMCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. COpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIe METOJIbI CeleKIUU. MaccoBblii 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJIeKUMN pacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. bBIM3KOpOICTBEHHOE
cKkpemuBaHue — UHOpuauHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUM.
['erepos3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otpanénnas rtulOpuausauus U €€ ycrnexu. VCKycCTBeHHBIM MyTareHes |
IIOJIyYEHUE TNOJMIUIOUIOB. JIOCTMIKEHMsI CEINeKUUU pAaCTEHUH, >XWUBOTHBIX U
MHUKPOOPTraHU3MOB.

bHOTEeXHOJIOTHST KaKk OTpacib MPOU3BOACTBA. ['€HHAs MH)XKEHEpHs. OTallbl
co3nanusi pexomOuHaHTHOM JIHK wu TpaHcrenneix opranusmoB. KiertouHas
uHKeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHUM.
KiloHHpoBaHWE BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruuecknue W dtudeckue  mpoosembl. MO  —  reHeTHYecKu
MOIU(DUIIMIPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpers: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «lloposibl ToOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«lomunnounnus», «OO0BEKTHI OuOTeXHONOTUNY, «KJeTOuHble KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TUIOJ0B M KOPHETIIIONO0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTteHul, repOapuii «CenbCKOX03MCTBEHHbIC PACTEHUSI.

JlabopaTopHbie H MpakTHYECKHEe PadoThI:

OKkcKypcusi«OCHOBHBIE METOJbI M JOCTHUKEHHUS CEJIEKIMH PAcTEHUU W
YKUBOTHBIX (Ha CEJICKIHUOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIJIMYHOE XO3AMCTBO, J1abOpPaTOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO IICHTPA)».



11 KIIACC

Tema 1. DBosIrOIHOHHASI OHOJIOT HS.

[IpennochUlki BO3HMKHOBEHHSI HBOJIOIMOHHOW TEOPHUHU. DBOJOLMOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerenscTBa HBoMONMU. [laneoHTONOrMYecKHe: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHJOB B MAJICOHTOJOTUYECKON JICTOMHUCH, MEpPeXOaHbie (OPMBI.
buoreorpadguyeckue: cxoacTBo U paznuune ¢payH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMHUUS AMOPUOHOB Ppa3HBIX BHUOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX IMyTeH Yy BCeX
OpraHu3MOB.

OpomonmonHas teopust Y. JlapBuHa. IIpeanochblikM BO3HUKHOBEHUS
napBuUHU3Ma. JIBUKYIIME CHJIBI SBONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpPEAeIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Booruu (CTD) u e€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallMOHHBINA
MpoIecC M KOMOWMHATHMBHAST M3MEHYMBOCTh. [lomynsiiMmoHHBIE BOJHBI U Jpeid
reHoB. M3osnsius 1 Murpanus.

EctecTBenHbIil 0TOOp — HampaBiswomuil ¢gakrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(o3bl U UANO-aIalTAI[|H.

Bunx wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MaxkpooaBomorusi. DopMbl  HBONIONUU:  (UIIeTUYECKAst, JIUBEpreHTHas,
KOHBEPTEeHTHas1, napauiesbHas. HeoOpaTtuMoCcTh 3BOJTIOIIUH.

[IpoucxoxieHre OT HeCHelHaIu3UupOBaHHBIX MpeakoB. [Iporpeccupytoias
criennanu3anus. AganTuBHas pajavanusl.

JdeMmoHcTpanuum:

[Toptpetsr: K. JIlunueu, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuibl u cxembl: «PazBuTHe opraHnyeckoro Mupa Ha 3emse», «3apoAbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cymectBoBanune», «EctecTBeHHbIit 0TOOpY», «MHOrooOpa3ue COpTOB PaCTCHHIN,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsauuu»,  «MyTalmoHHas



U3MEHUYHUBOCTHY, «Apomopdo3by, «Unuoamantamuuy, «OO0IIas aereHepamus»,
«/IBmkymue cuibl 3Bosrouumn», «Kapra-cxema wmapmpyra mnyrewmectsus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucmocobIeHHOCT, OPTaHU3MOBY,
«I'eorpaduueckoe BUI000pa30BaHUE», « IKOIOTHUECKOE BUAO0OPAZOBAHUEY.

OOopynoBaHME: KOJUIEKIIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeib «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHuh», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPHUILEB U
OKpacKH TeJja).

JlabopaTopHbie U NpakTHYEeCKHEe PpadoThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHue BHUJOB MO MOPGOJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanvue IpUCIIOCOOJIEHHOCTH OpraHM3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4Hble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MaHCIepMus. XuMUYecKas
3BOMIOLMSA. AOHOTEHHBIM CHHTE3 OPraHUYECKHX BEIIECTB M3 HEOPraHUYECKUX.
DKCNEePUMEHTANIBHOE MOATBEPKACHIE XUMUYECKOM ABoMoMU. HavanbHblie HTamsb
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKH. llepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX T'PYMIT AKUBBIX OPTaHU3MOB.

PasButne xnu3Hu Ha 3emuie 1o 3pam u nepuopaM. Karapxen. Apxeickas u
npoteposoiickast dpel. Ilaneosolickas 3pa u €€ TEpUOAbl: KEMOPHUMCKUM,
OPAOBUKCKUU, CHIIYPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHH.

Me3o30i1cKas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUN, METOBOM.

Kaiino3oiickags »d3pa W €€ TMEepUOAbl: IMaJCOrCHOBBIM, HEOTEHOBBIM,
AHTPOITOTrE€HOBBIM.

XapakTepucTKa KJIMMaTa U TE€OJOTHYECKUX MpoueccoB. OCHOBHBIE ITallbl
HBOJIIOIIUU PACTUTENBHOTO M KHBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPaKEHUE HBONMOUAHA. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIITBI OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuit o
IIPOUCXOXKJICHUH 4YeJIoBeKa. MeToapl H3ydeHHsl aHTpororesesa. CXoAcTBa H
pasInyus 4eJI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YEIOBEKA.



JBwxkymue  cuiabl  ((pakTopspl)  aHTpPOIOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIEeCTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIHI TPYJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH SBOJIOLMU YEJIOBEKA: aBCTpAlIONUTEKH, UenoBek
ymenslii, YenoBek mnpaMoxondammii, YenoBek HeaHAepTanbckuil, Yenosek
pasyMHbIii. Haxoiku ucCKoIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JIacTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPOMNEOH]IHAA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  MpEeACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMs. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kputuka pacuzma.

JdeMoHcTpauuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3nukHOBeHHMe CoOJHEYHOM CHCTEMEI», «Pa3BuTHE
OpraHnyeckoro wmupa», «PacturenbHas KieTka», «KHBOTHasg  KIIETKay,
«IIpokapuoTnueckass kietrka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «J/lpeBHenmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeUecKrue paco».

O6opynoBanue:  Mysiku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEAHJEPTAJIblla, KPOMAHBOHIIA), CIICTIKK WJIU
U300pKEHUS] KAMEHHBIX OPYJIUd TEepBOOBITHOTO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouleKuus «DopMel
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble H NpakTHYECKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue McKomaeMbIXx OCTATKOB PacCTCHUM U
YKUBOTHBIX B KOJJIEKITUSIX).

OKCKypcusl «IBOJIIOIUS OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIIas cpeaa.

DKoJIOTUs KaK HayKa. 3a7a4yd U pa3fesibl SKOJIOTUUA. MEeTObl 3KOJIOTHYECKUX
UCCJIEIOBAHNUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornueckne (axktopel. Knaccudukanusa skxonorudyeckux (HakTOpoOB:
abnotnyeckue, OWOTHMYECKHE U aHTPOINOTreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(baKkTOpOB Ha OPTaHU3MBI.



Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. POTONEPUOANU3M.
[IpucnocoGnenusi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornueckue puTMBI.

buotnueckune (bakTopBhl. Buner  OMOTHYECKMX ~ B3aUMOJEHUCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, CUMOMO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJCHCTBUN JJI CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsauur. (OCHOBHBIE TOKa3aTenu
NOMYJISIUNA: YHCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[MHaMuka 4ucI€eHHOCTH MOMYJISIUUHA U €€ PEeryIIsiusl.

JdemoncTpaumu:

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

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emuan», «Cpeasl oOUTaHUS
opranuzmoB», «®ortonepuoauzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MONYJIsnu UHPy30puu-TyPenbkny, «[lumesrbie nenm.

JlaGopaTopHblie U npakTH4ecKue padoThbl:

JlaGopartopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padbota Ne 2. «IToacy€T MIOTHOCTH MOMYJSUUNA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. CooOmecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OuoOIleHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHantel. CBsizu B
OMOLIeHO3E.

Dkoyiornueckue cuctembl (3kocucteMbl). IloHsatne 00 »3Kocucteme u
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muieBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie 1eMU U CETH.
OCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBI: Ouomacca, NPOAYKIHUA. IKOJIOTHYECKUE
nupamMubl: MPOIYKUHMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI O03EP U PEK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTrE€HHBbIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycroiiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.



VYuenue B. U. Bepuanackoro o 6uocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero ¢GyHkiuu. OcobeHHOCTH Ouocdepbl Kak
JI00aNbHONW JKOCHUCTeMBI. J[MHaMuueckoe paBHOBecMe U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriaepoJa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B 6nochepe 3emnn. AHTPONIOTeHHBIE U3MEHEHHS B Onocdepe.
['1oGanbHbIE IKOTOTUYECKUE TPOOIIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YEJIOBEUECTRA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBA yCTOMUMBOCTH Ouocdeprl. OCHOBA pallMOHATBLHOTO
yOpaBJ€HUs NPUPOJHBIMU pecypcaMd W HX HCNOJb30BaHUE. JlocTuxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxembl: «[lumeBbie 1enu», «buoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiectBay, «llemn nuTaHUsA», «IKOJOTHYECKAs MHUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jecay, « IKOCUcTeMa
XBOMHOro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JCWCTBUS Ha  OpPUPOLY», «BaxKHEHIIME  HMCTOYHHUKHU
3arpsi3HEHHS] BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHEIIas cOCTABISIOIIAS
ounocheprry», «DakTopsl Aerpaganuu mousy, «llapaukoBeil d3ddexT», «DakTopbl
PaAMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue >ku3HuM B Ouochepe», «O30HOBBIM »dKpaH OuochepsI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue: MojeNb-anIukanus «TunudyHble OHOILIEHO3bI», TepOapwii
«PacrturenbHbie cOOOIIECTBAY, KOJUIEKINN «broneno3y», «Bpenurenu BaxxHeHIImIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», TrepOdapuu W KOJUIEKIUMU pPACTEHHH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM 3KOJOTMYECKUM TCpyIMmaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoit ®enepanuu, H300pak€HUs OXPaHSIEMBIX BHJIOB
pacTEeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJibTaTam
OCBOEHHS  OOYyYalIIMMHUCI TporpaMM CpeaHero oOmero oOpa30BaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType NMYHOCTHBIX pE€3yJbTATOB OCBOCHUA mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O00YJarOUUMUCS POCCUUCKON
rPaXJaHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH
U CaMOONpEACIICHUI0, HaJIUYhe€ MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUN Pa3BUTUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroOIUXCs PYKOBOJICTBOBATHCS B CBOEH
JNEATEIPHOCTH LI€EHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYLUIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS IpeameTa «bHUoJorus» JOCTUTaloTCs B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBHHM C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleCCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW [MO3UIUU JUYHOCTH, NATPUOTU3MA,
YBaXKECHHS K 3aKOHY W IMPABOIMOPSAJKY, YEIOBEKY Tpy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOT'0 YBAXKCHUS, OCEPEKHOT0 OTHOUIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH 00OYYAIOIINXCSI pYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAlpaBICHUMN
BOCIIUTATENBHON ESITENHbHOCTH, B TOM YHCJIE B YACTH:

1)rpa:k1aHcKoro BOCHIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YUaAIOIIETOCSd KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTH IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX U MO3HABATEJILHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOIIICHUS! K MHEHHUIO OIIMOHEHTOB NpPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TpaKIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBOXXEHHS K CBOEMY HApoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctn 3a cBOM Kpad, CBOXO PoauHy, CBOW S3BIK M KYJIBTYPY,
MPOIILIOE ¥ HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO0 U MaMSATHUKAM MPUPO/IBI,
TOCTUXeHUsM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTMH, TMOHUMAHHUS 3HA4YCHUsS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute (OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOMYMBOTO OyayIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOUasl 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPpMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1aT0MOTyYHSA:

NOHMMaHHWE U pealu3aluus 370pOBOro M 0e30macHoro oopasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (usmyeckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

NMOHMMAaHUE LEHHOCTH NpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJEHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHME TMOCJICICTBUN W HEMPUSTHS BPEIHBIX NPUBBIYEK (YHOTpeOJeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs1);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTePCTBa, TPYIO0JII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTM TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3uyHbIM cdepam mpodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOP Oyaymiel npodeccu U peaanu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0TrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIeCO00pPa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHMUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUM s
OKPYKaroIIEH CPeIbL;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTel ux
peuieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJIOTUU
3HAHUST W YMEHUSA TpPU pEeHIeHUH TMPoO0JeM, CBA3AHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHUEM  (COOJIOJIEHUE  TPaBUJ  TOBEIEHUS B  MPHUPOJE,
HaIpaBJCHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE  HEINPHUITUE JEUCTBUM, NPUHOCIAIIUMX Bped  OKPYXKaIOLIEH
IPUPOJHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIECHHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAaTbCS UMM B IO3HABATEJIBbHOM, KOMMYHUKATUBHOW U COLMAIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUUYECKOMN JIESITENbHOCTH 3KOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTHL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M UYWTATEIbCKON KYJBTYpPhl KaK CpEICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CchenupuKkun OHOJOTUM KaK HayKd, OCO3HaHUS €€ poyiu B
dbopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHusT 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKA U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpPaHEHUS IPUPOTHOTO PAaBHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JISI COBPEMEHHOM IMBHIM3AIUU:
obOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JJaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pellaTb PECypCHble  MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJIOTMYECKUX MPOOJIeM U
obecrieyeHus  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUU OHOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOW T'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydYarouuxcs, GopMupyemon
IPY U3y4YCHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a u
OOBSICHEHHUSI SBJICHUN OKPYKAIOIIET0 MUpPA M MPOUCXOASIINX B HEM HM3MEHEHMUH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
petieHus mpo0jeM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATENbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHWA TO OMOJIOTUMU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHMS y4eOHOro mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaAIOIIMXCSA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEHUPUKY METOJOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, MpOoliecc,
cUcTeMa, Hay4yHbIM (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccleoBaHue,  HaOMIOJeHHe, HW3MEpPEHUEe, OKCIHEPUMEHT U JPYTuX),
yHUBEpCaIbHbIC Yy4eOHBbIE JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIHMOHATBHOM
IPAMOTHOCTH W  COLMAIBHOM  KOMIIETEHIIMMOOYYaIOIIHUXCA,  CIIOCOOHOCTH
oOyyaromuxcs UCII0JIb30BATh OCBOECHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpCAIbHbIE Yy4ueOHbIE JCHCTBHS B
II03HABATEJIbHOU U COLMAIIBHON ITPAKTHUKE.

MeTanpenMeTHbBIC PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenue YHHBepCaJIbHbIMH Y4eOHbIMU MO3HABATEJbLHBIMH
JeMCTBUSIMU:

1)0a30Bble JIOruYecKue AeHCcTBHA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHHM 3HAHUK MPUEMBI JIOTHUYECKOTO MBIILICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUKA, 000OIICHUS ), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIPENIEATh IEN JeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JIOCTHUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABJIICHHBIMH IIEIISMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JJI OOBsICHEHUS (PaKTOB M SIBIICHHUM
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS,

PUMECHSITh CXEMHO-MO/IEJIbHBIE CpelcTBa TS peACTaBICHUS
CYIIIECTBCHHBIX CBSA3CH M OTHOIICHWN B M3y4aeMbBIX OMOJIOTMUECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMH  pa3HOro0  poAd,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

paspabarbiBaTh IUIAaH pELICHHUs MPOOJEeMbl C YYETOM aHalu3a MMEIOIIUXCS
MaTepHalbHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEIACTBUI AEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEasbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2)0a30BbIe MCCJIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIE10BATENbCKON U MPOSKTHON JI€ATEIbHOCTH,
HAaBBIKAMHM  paspelnieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BHUJBl JACSATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUSA, €r0 HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U MNPUMEHEHHUIO B Y4YEOHBIX
CUTYalUsX, B TOM YUCIIE MIPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMM;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

BBISIBJISAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HAaXOAUTh apryMEeHThl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPXKIACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PEIICHHsS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMCK IEpeHoca CPEACTB U CIHOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETb IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTMHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaALUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHanM3upoBaTh



UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHUs, KpUTUUECKH OLIEHUBAThH
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEYUBOCTB;

(GopMynupoBaTh 3aNpoChl U NPUMEHATh PA3JIMYHbIE METOJbl MPHU MOUCKE U
oTOOpe Omosiornyeckor MHQPopMaIu, HEOOXOAUMOM /JIsl BBIMOJHEHUS] YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOT'O HCIIOIb30BaHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaibHYI0  (GOpMy  MpeACTaBICHUS
ounonornyeckor mHpopmanuu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HHPOpMALME: MNPUMEHATh XUMHUYECKUEe, (Qu3nyeckue u
MaTE€MaTUYECKUE 3HAaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONb30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpE/ICTBa
HaIJIAIHOCTH;

BJa/JeTh  HAaBbIKAMU  pAaclO3HaBaHMs M 3alIUTBl  MH(pOpMAaIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMMU:

1)o6menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOT€ WU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMou
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JMasora Wik TUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLIECHUS, TOHMMAaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYallHUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJA/I€Th PA3IMYHBIMM CHOCOOaMU OOILEHUS U B3aUMOJEUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJB30BATH MPEUMYILIECTBA KOMAaHAHOW W WHIAUBUIYAJIBHON
paboThI MpU PEIICHUU OUOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBHUS MPU PEIICHUH Y4eOHOM 3a/1au;

BBIOMpPATh TEMATHUKy W METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;



NPUHUMATh I1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUS MO €€ JNOCTHIKEHUIO: COCTABIISITH IUJIaH JCWCTBUU,
pacmpeienaTh pojdu ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KAa4€CTBO CBOET0 BKJIAJa M KaXJAOTO YYaCTHMKA KOMAaHIbI B
o01uii pe3ynbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEW C TMO3ULUHUH HOBH3HBI,
OPUTUHATBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBJIATh TBOPUECTBO U BOOOPaAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHHBEPCATbHBIMH PEryJSTHBHbIMU JCHCTBUSIMH:

1)camoopranu3amnus:

WCIIOJB30BaTh OMOJIOTMUECKWE 3HAHUS JJI1 BBISBICHHUS MPOOJIEM M UX
pelIeHUsI B 5KU3HEHHBIX U YYEOHBIX CUTYalIHIX;

BHIOMpAaTh HAa OCHOBE OHWOJIOTMUECKMX 3HAHUN IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAaxX MO OTHOILICHHIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOSITENIBHO OCYHIECTBJIATH IMO3HABATEIBHYIO NESTEIbHOCTD, BBISABISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO  COCTaBJISATh IUIaH pEHIeHUus MpoOJeMbl C  y4éToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

paclupsATh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIUYHBIX MPEINOYTCHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyAUIMU B
pa3HBIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BIAJCTh HABBIKAMH  [IO3HABATENIbHOW  pediekcuu KaKk  OCO3HAHUS
COBEpUIAEMbIX JCHCTBHII W MBICIUTEIBHBIX IIPOILIECCOB, UX PE3YJbTATOB U
OCHOBaHMM, UCIOJIL30BaTh MPUEMBI pedJIEeKCUU NJi1 OIEHKH CUTYyalluH, BbIOOpA
BEPHOIO PEILICHHUS;

yMEThb OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pELIEHUs] MO HUX
CHUKEHHIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpU aHajdu3e pe3yJbTaToB
NEATENIbHOCTH;

3)npunsaTHE cCe0s M IPYyrux:

NPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrMX TpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue s yueOHoro npeamera «buomorusny
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNUA U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PAa3jMYHBIX yUEOHBIX CHTYaIllUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsAX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHBIC
pe3ynbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS y4deOHOTro npeamera «buomorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME HAyYHOIO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOCKHBIX  YUYE€HBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYCCKUX TEPMHUHOB W ITOHSATHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IIPEBpaIlCHHE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIUsA), YPOBHEBAsI OPraHU3AIMS KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHUE;

yMEHHUE Wu3JIaratb OWOJIOrMYEeCKUe Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydeHust (0 1ieHTpax MHOTO0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pactenuit H. V. BaBuioBa), onpeaensTh TpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OTIMCAaHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHWW, OpPraHU3aluds W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIMEPUMEHTA,  BBIABHKEHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMYMHAMHU, OOBSICHEHHE ITOYYCHHBIX



pe3yIbTaTOB, UCIOJIH30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMECHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJEIATh CYIIECTBEHHBIC MIPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHMU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS dHEPTHH B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OTUIOZOTBOPEHUS, PA3MHOXEHUS, HWHIUBUIYAIbHOTO PAa3BUTHUA  OpraHH3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTUYECKUX
IIPOLIECCOB M SIBJICHHM, IUJI NPUHATHS MPAKTUYECKUX PELIECHUWA B IOBCEAHEBHOU
KHU3HU C 1eNplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3/10pPOBbSA
OKpY’KaIOIIMX JIH0JEH, COOJII0IeHNs HOPM I'PaMOTHOTO TIOBE/IEHUSI B OKpYKaroIIen
IPUPOTHON cpesle, MOHMMAaHUE HEOOXOJWMOCTH WCIOJB30BaHUS JOCTHKCHUN
COBpeMEHHOW  Ouosoruun U OMOTEXHONOTHI ISl  PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHblE TEHETHYECKHE 3aJadyd Ha MOHO- H
IUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEHIMBAHM AJIsl MpeacKa3aHus HACIETOBAHHs TMPU3HAKOB Y
OpPTaHHU3MOB;

YMEHUE BBIMOJHATh JIA0OpaTOpHBIE M MpaKkTUYecKhe paboThl, cOOJ0IATh
nmpaBuia npu pabote ¢ y4eOHBIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAILIHIO
OMOJIOTHUECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMu, HayYHO-MOMYJISIPHbIC
MaTepHuabl), STUYECKHE AaCTEKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011258 OMOJOTUYECKYI0 MH(DOPMAIINIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIOJI30BATh MOHATUIHBIN anmapat OMOJIOTUH.

[TpenMeTHbIE pe3ynbTaThl OCBOEHMsI yueOHoro mpeamera «buonorus»e 11
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOCKHBIX  YUYE€HBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1a4;

YMEHHE DPACKpPBIBaTh COJAEPKAHHE OMOJIOTHUYECKUX TEPMHUHOB M TMOHSITHIA:
BU/JI, TONYJISALNS, TeHO(OH, BOJIIOLUS, ABUKYIIUE CHIIbI ((PaKTOPBI) SBOIIOLUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (HAKTOPHI,



IPKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, pPEAYLEHTbI, LENu MUTaAHUS,
IKOJIOTHYECKas Mupamua, Ouoreonenos, ouocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE TEeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKass TEOpPHUS DBONIOIMN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimieBoro cxonactsa K. M. bapa, depenoBaHusi TJIaBHBIX HAaNpaBiI€HUNW U
nyTteit spomorun A. H. CeeprioBa, yuenus o ouwochepe B. . Bepnanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OTIMCaHUE JKUBBIX CHCTEM, IMPOIECCOB W SIBJICHWW, OpPraHW3alus W TPOBEICHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABHKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pe3yibTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUM U 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TMTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIICCTBCHHBIC TPU3HAKH CTPOCHUS OMOJOTHYECKHUX
00OBEKTOB: BHJIOB, TMOIYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolEHO30B M  JKOCHUCTEM, OCOOEHHOCTM TMPOILIECCOB: HAClIeACTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHUCIOCOOJESHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TMEepeHoca
BCIIECTB W TIOTOKA DHEPTMH B DJKOCHCTEMaX, aHTPOIOTCHHBIX W3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTC€OXMMHUYECKHUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHATH TIOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHUYECKHX
MIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KU3HU C TIeNplo obecriedeHus 0€30MacHOCTH CBOETO 3I0POBbS M 3I0POBbS
OKPY KaIOIIUX JIFOJIeH, COOJIFOICHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY KaloIIen
IPUPOTHON cpese, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BAaHUS JIOCTUXKEHUN
COBPEMEHHOW OMOJIOTHH /JIsl PAIMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pelaTh dJIeMEHTapHble OMOJOTHYECKHEe 3a7aud, COCTABIATH CXEMBI
MEPEHOCa BEILIECTB U IHEPTHUH B IKOCHUCTEMAaX (L€ MUTAHUS);

YMEHUE BBIMOJHATh JIA0OpaTOpHBIE M MpaKkTUYecKhe paboThl, cOO0IaTh
npaBuiia npu pabote ¢ y4eOHBIM U Ja00paTOPHBIM 000PYAO0BaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATh HWHOOPMAIUIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPECTBA MAacCOBOM MHGOpPMAIINH, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  pacCMaTpUBaTh  rJ00adbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMHMCHbMEHHBIE M YCTHBIC COOOIIEHUS,
000011258 OMOJOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJI30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuyecTtBouyacos DJIeKTPOHHbIE
Ne HaunmeHoBaHuepasaejioB U
n/n TEMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IlpakTnyecknepadorbl (wipposrre)
o0pa3oBaTe/ibHbIEPECYPCHI
bubnuoreka [IOK
! bronormaxaxnayka 2 0.5 https ://m.edsocl)_.[ru/ 7141¢292
) JKuBble cuCTeMBI 1 BIX 1 bubmuoreka [IOK
OpraHu3aus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUI COCTaB U CTPOCHUE 2 1 bubnnorexka [JOK
KJIETKHA https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
4 JKuzHenesTeIbHOCThKIICTKH 6 0.5 hitps://m.c dsogru 76416292
PasmHoxeHue u
5 VHJUBULYAIBHOE PA3BUTHE 5 1 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencreenHocTs u g 0.5 15 bubmuoreka [IOK
W3MEHYUBOCTHOPIaHU3MOB https://m.edsoo.ru/7f41c292
. CenekIusiopranu3MoB. 3 bubmmoreka [JOK
OCHOBBIOMOTEXHOJIOTUHT https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
8 Peseppiioespens ! https ://m.edsocl)_.[ru/ 7141¢292
OBIIEE KOJIMYECTBO YACOB I10 34 ) 4
[TPOTPAMME




11 KVIACC

KosmnuecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepasiejioB u (mudpoBbIe)

n/n TEeMIIPOrpaMMbl Bcero Kontpouabubiepadorsl  IIpakTuyecknepadoThl P
o0pa3oBaTe/ibHbIEPeCYPCHI
bubmuoreka [IOK

1 2 0 9 1
BOMOTHONHATOHONOTHA https://m.edsoo.ru/7f41cc74
) Bo3HukHOBeHME 1 pa3BUTHE 9 0.5 0.5 Bu6mmoteka [JOK
JKU3HU Ha 3emiie ' ' https://m.edsoo.ru/7f41cc74
3 OpraHusMmbl 1 5 1 bubnuoreka [JOK
OKpyXarolascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa 1 9 0.5 bubnuorexa [IOK
3KOJIOTHYECKUECUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
5 P 2
C3CPBHOCEPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 ) )5
ITPOTPAMME '




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC

Ne KosnvecTBouacos

n Temaypoxa Bee  KoHrpombHbie Mpakraeckue JaTtau3zyuy  DJieKTPOHHbIEH(PPOBBLIEOOPA30BAT

eHust eJIbHbIepecypChl
/ ro paboTeI paboThI
1|
bubnuoreka [{OK
buonorus B cucremenayk 1 https://m.edsoo.ru/863e6122https://m.eds
00.ru/863e632a

MeTo/1bl TO3HAHUS KUBOM
npupoasl. [Ipakrnueckas
pabota Ne 1 «Mcnonp3oBaHue | 0.5 bubmmoreka [JOK
Pa3IUYHBIX METOJOB MPU ' https://m.edsoo.ru/863e6122
U3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
buonornueckue cucTemsl, | bubnnoreka [IOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.edso00.1u/863e6564
XUMHUYECKUM COCTAB KJICTKH. | bubnuoreka [IOK
Bona u muHepanbHbIe COMU https://m.edsoo.ru/863e674¢
benku. CocraB u cTpoeHue 1 bubnnorexka [JOK
OCIIKOB https://m.edso0o.ru/863e6b72
DepMeHTHl — OHOJIOTUYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue | 0.5 Bu6mmotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edso0o.ru/863e6b72
dbepmMeHTOB (Ha mpuMepe
aMuUJIa3bl WM KaTajlasbl)»




bubnuoreka [IOK

KJIETKaX KOHYMKa KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOTpernaparax»

7 v I
[ICBOABL. SR https://m.eds00.1u/863e6870
bubnnoreka [IOK

8 H .ATO

YIGICHHOBHICKHCIIOTET https://m.edsoo.ru/863e6d5¢

9 Wcropus u meToap! u3ydeHus bubnuoreka [IOK
kietku. Knerounasteopust https://m.edsoo.ru/863e6e88
Kn

10 €TKa KakK 1eJIOCTHas KUBast 0.5
cucrema
Crpoenue 3ykapuoTUYeCKOn
kieTku. JlaboparopHas padota
Ne 2 «M3yuenue crpoeHus

. bubnnoreka [IOK
KJICTOK PacTE€HUM, )KUBOTHBIX,

11 5 5 . 0.5 https://m.edsoo.ru/863e6ff0https://m.edso
rpu0OoB U OaKkTepuil Mo o.r1/86367 1 6c
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIUCAHUE»

12 OOMeHBeIeCTBUINMETa00IN3 bubnnorexka [JOK
M https://m.edsoo0.ru/863e766¢

13 ®oToCcuHTE3. XEMOCUHTE3 bubmorexa HOK

https://m.edsoo.ru/863e7c98
bubnuoreka [IOK

14 2 1100

HEPTETHACCKIHOOMEH https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK KIETKH.
Jlenenue kiaeTku. MuTo3.
Jlabopatopnast pabota No 3
15 «Habnronenne MuTo3a B 0.5 bubmmorexa LOK

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




16 buocunres 6enka. Peakmus bubnuoreka [{OK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.1u/863e796e

17 Tpancisauus — bubnmoreka [JOK
OMoCHHTE30eIKa https://m.edso00.ru/863¢796¢

13 HexknerounbsieopMbpIKU3HA — bubnnoreka [JOK
BUPYCHI https://m.edsoo.ru/863e7540

bubnuoreka [IOK
DOpMBIPA3MHOKEHUSOPTAHU3

19 VOB https://m.edsoo0.ru/863e81b6https://m.eds

00.1u/863e831e

20 Meitos bubnuoreka [IOK

https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJIETOK.
Omno10TBOpPEHHE. B 1OK
noIMoTeKa

21 J1a6 6ota Ne 4 0.5

abopatopHas pabota A2 https://m.edsoo.ru/863e81b6
«M3y4eHue cTpoeHus MoJIOBbIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

) NunuBuayansHOEpa3BUTHEOPT bubnnorexka [JOK
aHU3MOB https://m.edsoo.ru/863e8436
I'enervka — Hayka o

23 HAaCJIEJICTBEHHOCTU U bubmorexa HOK

A https://m.edso0.ru/863e86f2
U3MEHYHBOCTH
3aKOHOMEPHOCTH

24 HacCJIeIOBaHUS ITPU3HAKOB. bubnnoreka [JOK
MonorubpuaHoe https://m.eds00.1u/863e¢8878
CKpEIIMBaHUE

)5 JluruOpuHoe cKpeniuBaHue. bubmmoreka [JOK

3aK0H HE3aBUCUMOTO

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




26

27

28

29

30

HaCJICIOBAHUS ITPU3HAKOB

CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuyenue
pe3yJIbTaTOB MOHOTUOPUTHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
y Ipo30(HITBI HA TOTOBBIX
MUKpOIpenaparax»

I'enetuka nmona. Hacnenosanue
MIPU3HAKOB, CIEIIJICHHBIX C
OJIOM

HN3MeHYMBOCTb.
HenacnencrBennas
U3MEeHYUBOCTb. JlaboparopHas
pabota Ne 6.
N3yyennemoanpukanoHHOWN
3MEHYMBOCTH,
IIOCTPOEHUEBAPUALIHOHHOT OPsI
J1a ¥ BapUalMOHHOUKPHUBOM»

HacnencrBennas
U3MEeH4YHBOCTh. JlaboparopHas
pabota Ne 7. «Ananu3
MyTaIuii y Jpo30QuiIsl Ha
TOTOBBIX MUKPOIpErapaTax»»

I'eHeTHkauenoBeka

0.5

0.5

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863e8c60

bubnuoreka [IOK
https://m.edsoo.ru/863e8c60

bubnuoreka [IOK
https://m.edsoo.ru/863e8efe

bubnuoreka [IOK
https://m.edsoo.ru/863e8efe

bubnuoreka [IOK
https://m.edsoo.ru/863e8d78

31

PesepBHrIit ypok. O600IICHNE
o teme «HaciaencTBeHHOCTD U
U3MEHYUBOCTH OPTraHU3MOB)

0.5




1 Ceneknus Kak HayKa 1 | bubnnoreka [JOK
Ipo1ecc https://m.edso0o.ru/863¢9214
Meroabl U JOCTUKEHUS

33 CEJIEKI[UU PACTCHUI 1 1 bubmorexa [IOK

I p https://m.edsoo0.ru/863e¢9214
JKUBOTHBIX

34 buotexHoNMOrUsAKaKOTPACIBIIPO | bubmmoreka [JOK

HU3BOJCTBA https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB 34

[10 [IPOT'PAMME




11 KVIACC

Ne KoanuecrBouacon
Temaypoxa Bee  Komrponnmbie Mpakruscckue Jaranmzyuy  DaexTponHblenudpoBbieodpa3oBaT
n/ eHMsl eJibHbIepecypchl
u ro padoThI padoThI
) DBOIONHS U METOBI €& | bu6mmoreka [IOK
U3y4EHUS https://m.edsoo.ru/863ea20e
) Hctopus pazButus 1 bubnnoreka [HOK
MIPEJICTABICHUIA 00 IBOJTFOIIHH https://m.eds00.ru/863e¢9570
bubmuorexa [JOK
3 Mukpoososmons ! https://m.edsoo.ru/863e9cle
[Honmynsauus kak
JJIeMEHTapHas eIUHUIA BUAA
4 u sBosroruu. JlaboparopHas 1 0.5 bubmuorexa [JOK
pabora Ne 1 «CpaBHeHue https://m.eds00.ru/863¢99c6
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHUIO»
BIKYIIIUE CHJIIBI
5 gHGMZMM“apHBIe (baxTopsl) 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9da4
SBOJIIOLIUH
6 EctectBeHHbIi1 0TOOD U €ro | bubnuotexa [HOK
dbopMbI https://m.edso0.ru/863¢9ed0
Pe3ynbTatel 3BOIIOIMN:
IPUCTIOCOOIEHHOCTh
7 OpraHu3MOB U 1 0.5 bubnuotexa [HOK
BHJ1000pa3oBaHME. https://m.edsoo.ru/863e9fde
Jlaboparopuaspabota Ne 2
«OnucanuenpucnocodIeHHOC




THOPTraHu3Ma U
€€0THOCUTEIIbHOIOXapaKTepay

Hampasnenus u

bu6mmoreka [IOK

YCJIOBCKA

8 IIYTUMAKPO3BOJIFOLIUU https://m.edsoo.ru/863e9¢cle
9 Heob6parumoctbaBosonumn
10 Ucropus xu3nu Ha 3emiie U
METO/Ibl €€ N3YUEeHUS
1 I'mnoTe3sl npoucxoxaeHus bubnnorexka HOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863eaSab
> PazBuTne xu3Hu Ha 3eMiie 1Mo bubmuorexa [JOK
3paM U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl BOIIOLUU
PaCTUTENBHOTO U JKUBOTHOT'O
13 mupa. [IpakTuyeckas padora 0.5 bubnnoreka [HOK
Ne 1 «M3yuenue uckomnaeMbIx https://m.edsoo.ru/863ea8bc
OCTAaTKOB PaCTEHUH U
JKUBOTHBIX B KOJIJIEKIIHSIX)
14 CoBpeMeHHasiCUCTEMaOpraHu bubnnoreka [HOK
YEeCKOTOMHUPA https://m.edsoo.ru/863ea48e
15 OBOMIOLUAYEIIOBEKA 0.5 bubnnorexka HOK
(anTpOIIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBmwxynmecnisl (pakTopbr) bubnuoreka [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAAUUIBOIIOLUNAY
eJ0BeKa
Yenoseueckue pacel U
bu6mmoreka [IOK
18 MPUPOAHBIC aJanTalluu

https://m.edsoo.ru/863eaea2




19

20

PesepBubiit ypok. O60011eHNE
o TeMe «Bo3HuKHOBeHHE U
pa3BUTHE XKU3HU Ha 3eMiie»

:‘)KOHOFHHKaKHaYKa

21

22

Cpensl obuTanus u
9KOJIOTUYECKUE (PaKTOPHI

AbuoTtndeckue (HpakTopsl.
JlabopaTtopHnas pa6ota Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHHS.
JlabopaTtopHnas pa6ota Ne 4.
«BnustHue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJICYCa»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckuedakTopbl

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

25

DKOJIOTHYECKUE
XapaKTEPUCTUKU MOMYJIALINH.
[IpakTuueckas pabora Ne 2
«Iloxcuér mIoTHOCTH
MONYJISILUNA Pa3HbIX BUIOB
pacTeHuin»

Coo0bmiecTBaOpraHu3MOB —
OHOLIEHO3

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

27

DKOJIOTHYECKUECUCTEMBI
(3x0cucTeMBI)

OCHOBHBIE ITOKa3aTeIIN
9KOCHUCTEMBI. DKOJIOTHUSCKHE
nmupaMubl.

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa




CBOHCTBadKOCHUCTEM.

Cyxkueccus

28 [TpupoaHbIeIKOCUCTEMBI 1

29 AHTpPOTIOT€HHBIEAKOCHUCTEMBI 1

30 buocdepa — | bubnuotexa [JOK
rio6anpHasIKOCUCTEMa3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHCYIIECTBOBA | bubnuotexa [HOK
HUsI0noCcheps https://m.edsoo.ru/863ebd16

1 YenoseyecTBo B ) 0.5
ounochepe3emn

1 CocyiecTBoOBaHMENIPUPOBI U 1 bubnnorexka HOK
YyeJ0BeyYecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHME

34 teMbl «Coo0riecTBa u 1
3KOJIOTUYECKHE CUCTEMbI»

OBUIEE KOJIMYECTBO YACOB 34 | )5

[10 [IPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilox pen. ITaceunuka B.B., AxumonepHoe o6miectBo «M3aaTenbcTBo
«IIpocBernienue»

» buonorus, 11 kmace/ Ilaceunnk B.B., Kamenckuii A.A., Pyomos A.M. n
apyrue /Ilox pen. Ilaceunnka B.B., Akunonepnoe o6mectBo «M3aarenscTBoO

«HpOCBCHICHI/IG».

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[Taceunuk B.B., llIsenos I'.I"., E¢pumosa T.M. buonorus. Pabouwne
nporpammsl "JIunus xxu3nn". — M.: I[Ipocsenienue, 2020.

[Taceunuk B.B., llIgenos I'.I"., Ebumora T.M. buonorus. [Tloypounsie

pazpabotku 10-11 kmacc. — M.: [IpocBemenue, 2020.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

http://school-collection.edu.ru/

http://bio.1september.ru/urok/

http://www .bio.nature.ru

http://www.gbmt.ru/
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