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NNOACHHUTEJIbBHASA 3AITMCKA

[Tpu pazpaborke nporpaMMmbl 10 OHOJOTMU TEOPETHUECKYH) OCHOBY JUIS
OTpECNCHUS TMOAXO0A0B K (OPMUPOBAHHMIO COMCPKAHUS YY4eOHOTO TIpenMera
«buonorus» cocraBuiM: KoHUEnTyaiabHble mnonoxenus @OIOC COO o
B3aMMOOOYCIOBJIEHHOCTH  1I€JIeH, COJIEpKaHusl, pe3yJbTaTOB OOYy4YEeHUsT H
TpeOOBaHUN K YPOBHIO TOJITOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 O0IIUX IEIIX U
NPUHIMIIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEJHEro
obmero oopazoBanus B Poccuiickoit @eneparun, a TaksKe MOJI0KEHUS O CrieiuuKe
Ovonoruu, e€ 3HAUYEHWW B T[IO3HAHUM IKHUBOM TPUPOABI H oOecreueHuu
CYILIECTBOBAHUA 4YeI0oBedecKOro odmecTtBa. COrjlacCHO Ha3BAHHBIM IOJIOKCHUSIM,
OTIpEeICIICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma no 6uonoruu Jaét npeacTaBiICHUE O HENIX, 00 00MIeH cTpaTeruu
o0yueHHsI, BOCTIUTAHUSI U PA3BUTHSI 00YJAIOLIUXCSI CPEJICTBAMM Y4eOHOI0 TIpe/iMeTa
«buonorus», onpexaensier o0s3aTeIbHOE MPEIMETHOE COJIEPKAHUE, ETO CTPYKTYPY,
pacnpeneicHUe Mo pasaeiiaM W TeMaM, PEKOMEHAYEMYIO MOCIEI0BaTEIIbHOCTD
W3ydeHHs] ydeOHOro MaTepuasna ¢ y4ETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3CH, JOTMKH 00pa30BaTEIBHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0y4arommxcs.

B nporpamme no OMOIOTHH TaK¥KE YIUTHIBAIOTCS TPEOOBAHUA K INTAHUPYEMBIM
JTUYHOCTHBIM, METAmpeJIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYCHHS B
dopMHUpOBaHUU OCHOBHBIX BUJIOB yueOHO-1103HABATEIbHOU
NeATeTbHOCTH/YICOHBIX ICHCTBUN OOYYalOmMUXCA II0 OCBOCHHIO COACPIKAHHUSA
OMOJIOruYecKoro o0pazoBaHusl.

B nmporpamme mo 6uonoruu (10—-11 kmaccel, 0a30BbIi YPOBEHB) peaTH30BaH
OPUHIMIT MPEEMCTBEHHOCTH B M3Y4YEHUHM Ouosioruu, Onarojaps 4yeMy B HeW
NPOCMATPUBACTCA HANpPABICHHOCTh HAa pPa3BUTHE 3HAHWM, CBA3AaHHBIX C
GOpMUPOBaHHWEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHHS,  IIEHHOCTHBIX
OpPUEHTAIUH JIMYHOCTH, YKOJIOIMUYECKOT0 MBIIUICHHS, TPEJICTABICEHUN O 3JI0PDOBOM
oOpase KU3HH U OCpPEKHBIM OTHOIICHHEM K OKPYKAIOIICH MPUPOIHON cpene.
[ToaToMy Hapsily ¢ U3ydyeHUEM OOHIEOMOIOTHYECKUX TEOPHM, a TAaK:Ke 3HAHUN O
CTPOCHUH JKUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B
HUX IPOILIECCOB B MPOrpaMMe IO OHOJIOTHM YJIeJIeHO BHUMAHHUE UCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TIOBCEAHEBHOM KU3HU JJI PEUICHUS NMPUKIATHBIX 3a/1a4, B
TOM YHCIEC: MPOPUIAKTUKA HACJICICTBCHHBIX 3a00JICBAHMI YEIOBEKA, MEIHKO-
TCHETHYECKOT0 KOHCYIBTHPOBAHUA, 000CHOBAHHSI KOJIOTHYECCKH 1IEJIECO00Pa3HOTO
MOBEJICHUA B OKPYIKAIOIICH MPUPOJHOW CpENe, aHaIu3a BIUAHUA XO3SHCTBCHHOMU
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
YcuneHne BHUMaHUA K TMPUKIAQTHOW HAMPaBICHHOCTH Y4eOHOTO mpeaMera
«buonorus» NpoAMKTOBaHO HEOOXOIMMOCTHIO 00ECTIEUEHUS YCIOBHI 1Sl PEIIEHU s



OJIHOHM M3 aKTyallbHBIX 3ajja4 HIKOJBHOIO OHOJIoOrnyeckoro o0pa3zoBaHus, KOTOpast
npeamnoyiaraetT (HOpMHUPOBAHKHE Y OOYYAIOIIUXCH CIOCOOHOCTH aJalTHPOBATHCHA K
M3MEHEHHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buosorusi Ha ypoBHE cpefHero oOuiero oOpa3oBaHUsl 3aHMMAET BaKHOE
Mecto. OHa oOecrneuuBaeT (GOPMUPOBAHHE Yy OOYYAIONIUXCH MPEACTABICHUH O
Hay4YHOH KapTHHE MHpa, paclIUpsieT U 00001IaeT 3HaHUS O >KUBOM MpUpoie, e€
OTIUYMUTEIbHBIX TPU3HAKAX — YPOBHEBOH OpTraHU3AIlMM W DBOJIONHU, CO3AaET
yCIIOBUsSI  JUISi:  TIO3HAHUST ~ 3aKOHOB  KMBOM  mpupojbl, (HOpPMHpPOBaHUS
(GYHKIMOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 30pOBOTO M 0e30macHOro obdpasa
MHU3HH, IKOJIOTHUECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOIIEGHHSI K JKUBOU MPUPOJIe
U YEIIOBEKY.

Bonbiioe 3HaYeHUE OUOJIOTHS UMEET TaKKe IS PEIICHUS BOCIIUTATCIBHBIX U
pa3BUBAIONIMX  3ajlad  cpeAHero  oOmiero  oOpas3oBaHMs,  COIMAIM3ALHH
oOyuatouuxcs. M3yuenue 6uonorun obecrieunBaer ycioBus st (pOpMUpOBaHMs
WHTEJUIEKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W  WH()OPMAIMOHHBIX  HABBIKOB,
ICTETUYECKOH KYJIbTYPhI, CIIOCOOCTBYET WHTETrpaluy OMOIOTHYECKUX 3HAHUK C
NPE/ICTABICHUAMHU U3 IPYTrUX yueOHBIX IPEJIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH U
reorpaguu. Ha3paHHbIE TOJIOKEHHS O MpeJHA3HAYEHUM Y4YeOHOro mpeamera
«buonorus» CcoCTaBWJIM OCHOBY JUISl ONPEJETIEHUs TOJXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHHUIO €r0 COJCP/KaHUA, MPEACTABICHHOTO B TPOrpaMMme IO
Ouonoruu.

Ot6op coaepxkanusi yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE
OCYHIICCTBIEH C TMO3UIMHA KYyJIbTYpOCOOOPA3HOTO MOAXOAd, B COOTBETCTBHH C
KOTOPBIM OO0yuaroniecs: JOUKHBI OCBOMTH 3HAHUS M yMEHHWs, 3HAUYMMBbIE IS
dbopMupoBaHusa O0IIEH KyIbTYpBI, ONPEACIAIONINEC aJeKBAaTHOE TIIOBEICHUE
YeJioBeKa B OKpY)Karouledl MpUpoJHON cpejie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU M MPAKTHYECKOH JearesbHOoCTH. Oco0oe MecTo B 3TOM CUCTEME 3HAaHHMM
3aHUMAIOT JIEMEHTBI COJIEPIKaHuUs, KOTOPBIE CIIy>KaT OCHOBOH Juisl (hopMHUpOBaHHUs
NPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHMHE MHpa U
IICHHOCTHBIX  OPUCHTAlMAX  JIMYHOCTH, CIHOCOOCTBYIOIIHUX  T'yMaHU3AIHUH
OMOJIOruYecKoro o0pazoBaHusl.

CTpyKkTypupoBaHHE coAepkKaHUS y4eOHOTO Marepuaja B MpPOTrpaMMe [0
OMOJIOTMH  OCYILNECTBIEHO C YYE€TOM MPUOPUTETHOTO 3HAYECHHsSI 3HAHMK 00
OTIUYHUTEIIBHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €& YPOBHEBOUM OpraHU3AIMH U
IBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoTro npeameta «buomorus»
BBIJIEJIEHBI CIEAYIOIIHUE Co/iepkKaTelbHble TMHUM: «bronorus kak Hayka. MeToibl
HAay4YHOTO TOo3HaHUA», «KieTka kak Owonoruueckas cucrteMa», «OpraHusm Kak
Ouonoruyeckass cucrema»n, «Cucrema M MHOrooOpaszue OpPraHMYECKOro MUpay,
«IBOJIIOLIHS YKUBOU NPUPOIBDY, « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTHY.



[ens u3ydenuss yueOHoro npeameta «buonorusi» Ha 0a30BOM YypoBHE —
OBJIAJICHUE  OOYYAIOIIMMUCA 3HAHUSAMU O  CTPYKTYPHO-(YHKIIMOHATBHOMH
OpraHu3allMd SKMBBIX CHCTEM pa3HOro paHra M NOpHOOpEeTeHHe YMEHUH
MCIIOIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JAEHCTBHA B OTHOIIEHUU OOBEKTOB
YKUBOH MPUPOJIBI M PEUICHUS PA3TMUHBIX KU3HEHHBIX MPOOIIEM.

JocTuxenue 1enu u3ydeHust yueOHoro npeamera «buonorusi» Ha 0a3oBOM
ypOBHE 00ecreunBaeTCa PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIUMHUCA CHCTEMBbl 3HAHHH O OHOJIOTMYECKUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBUiaxX, CIyXKalluX OCHOBOM
Wi (OPMUPOBAHUSL NPEJACTABIEHUNH O €CTECTBEHHO-HAyYHOH KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUA, CTPOCHUH, MHOTO00Opa3ul M OCOOCHHOCTAX KHBBIX
CHUCTEM pa3HOT0 YPOBHSA OpPraHU3allMH, BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HUCCIIEJOBAHUAX B OHOJIOTHH;

(¢opMupoBaHHEe y OO0yYarOIMXCsl TMO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX M
TBOPUYECKHX CIIOCOOHOCTEH B IpOIlECCE aHANW3a JIAHHBIX O NYTSIX Pa3BUTHS B
OMOJOTMH HAYYHBIX B3IJIANOB, UACH W TMOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHH3alHH;

CTaHOBJIEHHE Yy oOOydawmuxcs oOmed KylabTypbl, (QYHKIIMOHAJIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHSITH U OLICHUBATDH SIBIICHUS] OKPYKAIOIIETO
MHpa KUBOM NPUPOBI HA OCHOBAaHUH 3HAHUI U ONBITA, MOTYUYECHHBIX IPU U3YYCHUU
OHOJIOTHH;

dopMupoBaHHe y O0O0y4arolUXCsl YMEHHUW HIUTIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUH B MPAKTUYCCKON JESATCIBHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHIA;

BOCMHUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM >KUBOMU
PUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOII0AEHUS] STUUECKUX
HOPM IPH IPOBEJEHUN OMOJOTMUYECKHUX MCCIIeI0BAHUI;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWU JUIS [OBBIICHUS YPOBHS
IKOJIOTMUECKOM KYJIBTYPBI, Il (POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

NPUMCHEHUE TPUOOPETEHHBIX 3HAHUM M YMECHHI B MOBCEIHEBHOM KU3HU NI
OIEHKH TIOCIIE/ICTBUH CBOEH JIeSITEIbHOCTH 1O OTHOIIEHHUIO K OKPYIKAIOIIEH cpejie,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE U COOJIIOICHUE Mep MPOPIIAKTHKH
3a00JIeBaHHIA.

B cucreme cpennero obmiero oOpa3zoBanusa «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SABIFETCA 005S3aTE€IbHBIM YYCOHBIM MPEIMETOM, BXOJSAIINM B
COCTaB NMpeAMETHOM 00sacTu «EcTecTBEeHHO-HAYUYHBIE TPEIMETHI.

Jnst m3ydenus 0uonoruu Ha 6a30BOM YPOBHE CpPEIHEr0 o0mIiero oopa3oBaHus
otBojuTCs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COILEPKAHUE OBYYEHHUA
10 KJIACC

Tema 1. buo/iorus Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHMU C OOIIECTBEHHBIMU, TEXHUYECKUMH H
JAPYTMMH €CTECTBEHHBIMH HaykKamH, (uinocodueid, ITUKOH, 3CTETUKOW M MPaBOM.
Ponb Guonmorun B hopMupOBaHHHM COBPEMEHHON HayYHOU KapTUHBI Mupa. CrucreMa
OMOJOTUYECKUX HAYK.

MeTo/1bl MO3HAHUS KHUBOU TIPHUPOJIBI (HAOII0IEHHE, YKCIIEPUMEHT, OITUCAHHE,
U3MEpeHHEe, KiIacCcu(pUKalusg, MOJCITUPOBAHUE, CTAaTUCTHYEecKas o0padoTka
JAHHBIX ).

JdemMoHCcTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konsiog, x. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxeMbl: «MeTo/1bl TIO3HAHUS JKUBOM TPUPOIBIY.

JlaGopaTopHble H NpaKTHYeCKHe PabdoThI:

[Ipaktuueckas padora Ne 1. «lcnonb3zoBaHue paziIMUHBIX METOAOB MPH
W3Y4CHUHU OMOIOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTEMBbI U HX OPraHU3aLUA.

JKupbie cuctembl (OMOCHCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. Ornmuane
KHUBBIX CUCTEM OT HEOPTraHUUYECKON IPUPO/IBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHH OPTaHU3AIMN OHOCHCTEM:
MOJICKYJISIPHBIM, KIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALIHOHHO-
BUJIOBOM, 3KOCHCTEMHBIHN (OMOreoneHoTHYeCKHil), OnochepHbIil.

JdemMoHCcTpanum:

Tabnuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HUY, «YPOBHHU OpraHU3alluU
YKABOU IPHUPOIBI.

Obopynosanue: Mmozenb Mmonexysbsl JTHK.

Tema 3. XuMHYeCKHH COCTAB H CTPOCHHE KJIETKH.

XUMHUYECKHM COCTAB KIETKU. XHUMHYECKHE DJIEMEHTBI: MAaKpOJIJIEMEHTHI,
MHKpO3JIeMeHThl. Bojla 1 MUHEpanbHbIE BEllleCTRa.

OyHKIMM BOABI M MHMHEPAIbHBIX BellecTB B Kkierke. [logaep:xanue
OCMOTHUYECKOI0 OajlaHca.

benku. CoctaB U cTpoeHHE OCEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
Hezamenumbie U 3aMEHUMbIE AMUHOKHUCIOTHI. AMHMHOKUCIIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OCJIKOBOM MOJICKYNbl (TMEpBUYHASA, BTOPUYHAA, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XUMHUYECKHE CBOHcTBa OenkoB. buonorudeckue
(yHKUIUH OEJIKOB.



depmeHThl — Onosiorudeckue Katanuzatopel. CTpoeHue pepmMeHTa: aKkTHBHBIH
neHTp, cybctpatHas cneuuduanocts. Kodepmentsl. Butamunbel. OTinuus
(hepMEHTOB OT HEOPraHHYECKUX KATAJIH3aTOPOB.

YriieBoibl: MOHOCAXapH bl (TJII0K03a, prud03a U J1e30KCHpH003a), JIHcaxapu/ibl
(caxapo3a, JlakTo3a) W MOJUcCaxXapuabl (Kpaxmal, TJIMKOT€H, IEeJJII0JI03a).
buonoruveckue pyHKIUM yTIIEBO/IOB.

Jlunuasl:  Tpurnunepunsl, Qochomunuap, crepouasl. [mapoduUIBEHO-
ruipodoOHble  cBolcTBa. buonormdeckue ¢yHkuumu aunugos. CpaBHEHHE
YTJEBOAOB, OCIKOB U JIUMHU0B KaK HICTOYHUKOB DHCPTUH.

Hyxneunossie kucnorel: JIHK wu PHK. Hykineotuast — moHOMeEpbI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u dynkuuu JJHK. Ctpoenne u dbynkuuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

[Huronorust — Hayka o kinerke. Kierounast teopust — npuMep B3auMOICHCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUU. METOo/1bl U3yUYEHUsI KIIETKH.

Krnertka kak nienoctHast xuBas cuctema. O0mue npu3Haki KJIETOK: 3aMKHYTasl
HapykHass memOpana, Monekynsl JIHK kak reHeTwdeckuii ammapaT, cucTeMa
cuHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKas H mpokapuoTuueckas. (OcoOEHHOCTH
CTPOCHHUS TIPOKapuOTHUeCKOM KieTkH. Kiertounas crenka Oaktepuil. CTpoeHue
IYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTIMYHA PACTUTEIBHOM, >KHUBOTHOH U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, MX
¢dbyukuuu. [Tnazmaruueckas memOpana, e€ coiicTBa u Gpynkuuu. [{uronnasma u eé
opranouziel. OnHoMemOpanHble opraHouabl kieTku: JIIC, anmapar ['onbaxwu,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHIPHHU, ILUIACTUIBI.
IIpoucxoxaeHrne MUTOXOHJPUM M 1uIacTHl. Buael nmactuja. HememOpanHbIe
OpPraHOM/Ibl KJIETKU: PHUOOCOMBI, KJIETOYHBIM LIEHTP, UEHTPHOIHM, PECHUYKH,
KIYTHUKU. QYHKIIMH OPraHOMI0B KJIETKH. BKIIIoUeHusl.

Snpo — perynsaropHbiid eHTp kieTku. CTpoeHue siapa: sjiepHas 000JI0UKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BeleCTB B KJIETKE.

JdemMoHCcTpanum:

[Toptpetsl: A. Jlegenryk, P. I'yk, T. llIsanu, M. [lneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammel: «Pacnpenenenne XUMHYECKUX JIEMEHTOB B HEXKUBOM IIPUPOIED,
«PacripeienieHue XMMHUYECKHX 2JIEMEHTOB B KUBOW MPUPOJIEN.

Tabmuner 1 cxembl: «[lepmomuyeckas TabmuIla XUMHUYECKHUX DIIEMECHTOBY,
«CTpoenue MoJIeKybl Bojbl», «bruocunTes 0enkay», «CTpoeHre MOJIEKyJIbl OenKay,
«Ctpoenue depmenra», «Hyxnennossie kucnotel. JJHK», «CTpoeHue MoneKynbl



AT®D», «CtpoeHue >yKapUOTHUYECKOM KIEeTKH», «CTpOeHUE KMBOTHOW KIIETKHY,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpOeHHEe NPOKAPUOTHUYECKOM KIICTKHY,
«CTpoeHue spa KISTKH», «YTIEBOBDY, «JIHIUIBI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, 0OOpYJOBaHHE JUIsi NPOBEIEHUS
HaOII0/IeHU, HW3MEpPEeHUM, S3KCIEePUMEHTOB, MHUKpOIpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATILHBIX KJIETOK.

JlabopaTopHble U IPAKTHYECKHE PA0OTHI:

Jlabopatopnast padora Ne 1. «M3ydyeHue KaTalMTUYECKOW aAKTHBHOCTH
(dbepMEHTOB (Ha IPUMEPE aMHJIA3bl WM KaTaaa3bl)».

JlaGoparopnast pabora No 2. «M3ydeHue CTpOEHHSI KIETOK paCTEeHHI,
KUBOTHBIX M OAaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MHKpONpemnapaTax ¥ uX
OTICAHUE.

Tema 4. ) Ku3zHenesiTeJIbHOCTDh KJIETKH.

OOmMeH BenliecTB, WM MeTa0OIU3M. ACCUMIIIALMS (TUTACTHYECKUI 0OMEeH) U
JUCCUMIISIIIUSL  (SHEPreTHYeCKHil 00OMEeH) — JIBeé CTOpPOHBI €JUHOr0 IIpollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHsT BEHIECTB M JHEPIHH B MOHUMAaHUU
MeTabonu3Ma.

Tunel oOMeHa BenecTB: aBTOTPOMHBIN U reTepoTpodHbIi. Ponb ¢hepMeHTOB B
oOMeHe BellleCTB U MPEeBPAIICHUN YSHEPTUH B KIIETKE.

dorocunTe3. CmeroBas u TemHOBas (a3el  QorocuHTe3a. Peaknuun
doTtocunTe3a. IHPEKTUBHOCTh POTOCHHTE3a. 3HaUYeHHE (POTOCHHTE3a IS SKH3HU
Ha 3emite. Biusinue ycnoBuid cpesibl Ha (DOTOCHHTE3 M CIIOCOOBI TOBBILIEHUSI €r0
MPOJAYKTUBHOCTHU Y KYJIbTYPHBIX PaCTCHHH.

XemocuHTe3. XeMOCHHTE3UpYolue OakTepuu. 3HaUeHHEe XEeMOCUHTE3a JJIsl
YKU3HH Ha 3eMIIe.

DHepreTHuyeckuii 0OMeH B KJeTKke. PaciiernieHue BeliecTB, BbIJICJIICHHE H
AKKYMYIIMPOBaHHE HEPTUU B KJIETKE. JTallbl JHEPTreTuUecKoro ooMena. I mukomnus.
bpoxenue u ero Bujbl. KHUCIOpOJIHOE OKHCJEHHE, MJIM KIIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopuirposanue. IHPEKTUBHOCTL IHEPIETHUECKOIO 0OMEHa.

Peakiuu wmaTtpuuHoro cuHTe3a. [eHerudeckas wuHdopmamus u JIHK.
Peanuzamus reHernueckod MH(GOpMAINMKA B KIETKE. |'€HETHUYECKHMH KO W €ro
cBoiicTBa. Tpanckpunmusi — matpuunbiii cuate3 PHK. Tpancmsamus — OuocunTes
Oenka. Dranbl TpaHcisiuu. KojaupoBanue amuHokucinor. Pons pubocom B
OouocuHTe3e Oenka.

Hexnertounsie Gpopmsbl xku3Hu — BUpYyChl. McTopus oTkpeitus Bupycos (. .
WNBanoBckuit). (OcoOOEHHOCTH CTPOEHUS U SKU3HEHHOIO IMKIA BHUPYCOB.
bakrepuodaru. bonesHu pacTeHuil, JKUBOTHBIX U YEJIIOBCKA, BBHI3BIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenosexka (BUY) — Bo3Oynurens CIIH/la.



OOparHast ~ TpaHCKpunuusi, peBepraza W uHTerpasza.  [IpoduiakTuxa
pacnpoCTpaHEHHUS BUPYCHBIX 3a00IeBaHUH.

JdemoHncTpauun:

[TopTpetsl: H. K. Konbios, 1. M. UBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tumel mutanusy, «MeTtabomuzm», «MHTOXOHIAPHS,
«OHepreTrueckuit 0OMen», «Xnopomaacrty, «Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue U pyHKIIMOHUPOBAaHUE reHa», «CHHTE3 Oenkay, «['eHeTHYeCKU KoI»,
«Bupycwi», «baktepuodarun», «Ctpoenue u xxuzHeHHbIM nukn Bupyca CITH]Ia,
OaxTepuodaray, «Pemmukamus JJHK».

O6opynoBanue: Mopenu-anminkanuu «Yasoenue JIHK wu Ttpanckpumniusy,
«buocunres 6enkay, «CTpoeHHe KICTKH», Moaeab cTpykTypsl JIHK.

Tema 5. PazMmHOXKeHUe M HHAUBHUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

KnerouHblii MK, WJIM SKU3HEHHBIM UK KieTkd. WMuTepdaza u MUTO3.
ITpoueccsl, nporekaromme B uHTep(dasze. Perumkauus — peakuust MaTpUYHOTO
cunteza JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIM Ha0Op — KapHOTHIIL.
JIuriongHelidi W TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMATHIBI.
[{uTonoruueckue OCHOBBI PAa3MHOXKEHUS W  HHJIMBUAYAIBHOIO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Iporeccel, npoucxoasiiue Ha
pa3HbIX CTaAUAX MUTO3a. buonorunueckuii CMbICII MUTO34.

[Iporpammupyemasi ruOeb KJIETKA — aronTo3.

@opMbl pa3sMHOKEHHUS! OPraHU3MOB: Oecronoe U 1mojioBoe. Buasl Gecronoro
Pa3sMHOXEHHUS: [JEJIEHHE HaJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BereTaTuBHOE pa3MHOkeHHE. MICKycCTBeHHOE KIIOHUPOBAaHUE
OPraHU3MOB, €r0 3HAYEHUE 715 CEJCKIINH.

[TonoBOE pa3MHOKEHHUE, €ro OTIUYHS OT OECHoJIoro.

Meiio3. Craguu meiosa. [Iporecchl, MpOMCXOJAIIME HAa CTagugaxX Meiosa.
IToeenenne xpomocom B Mmenose. KpoccuHrosep. BHOIOrMuYecKuit CMBICT H
3HAYEHHUE MeHo3a.

['ameTorene3 — mporecc 00pa3oBaHMS TMOJIOBBIX KJICTOK Y IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH U sUYHUKUA. OOpa3oBaHHE W Pa3BUTHE TMOJIOBBIX
KJIETOK — TaMmeT (COepMaro30ul, SAWIEKIEeTKa) — CIEepMAaTOreHEe3 M OBOTEHES3.
OcoOeHHOCTH CTpOeHUs SIUIEKIETOK M crnepMaro3ouioB. OIMIioI0TBOpEHHE.
[TapTenorenes.

UupuBuayansHoe pa3BUTHE (OHTOreHE3). OMOPHOHATIBHOE  Pa3BUTHE
(3MOpuorenes). Dtanbl 3MOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
apoOieHue, racTpyianus, opraHoreHes. [locTomOpmoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHANIBHOTO PA3BUTHSA: MPsIMOE, HENpsMoe (JUYMHO4YHOe). Brusinue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct u pasButue pacreHuid. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOCHUE
CEMEHH, CTa/IUH PA3BUTHSI.

JdemoHncTpauun:

Tabmuubsl w1 cxembl: «@DopMbl Pa3MHOMXKEHHUS OPraHU3MOBY», «J|BoitHOE
OIUIOJNOTBOPEHHE y LBETKOBBIX pacTeHui», «BeretatuBHOe pa3MHOXKEHHE
pactenuity, «Jlenenue kietku OakTepuit», «CTpoeHHE TIOJIOBBIX KIETOK»,
«Ctpoenue xpoMocombl», «Kmetounsi nukim», «Pemmukanus JHK», «Mwutos»,
«Metio3y, «IIpsmoe u Henpsimoe pa3Buthe», «['aMeToreHe3 y MIEKONUTAKOIMUX U
yesaoBeKa», «OCHOBHBIE CTaJUM OHTOTCHE3a.

ObopynoBaHue: MHKPOCKOII, MUKpOIIpenapaThl «CrnepmMaTo30U1bl
MJIEKOMUTAIOLIETO», «SilekiieTka mMiuekonuTaromero», «Kapuokutnes B KieTKax
KOpellIKa JIyKa», MarHuTHas MOJelb-anruiukanus «Jllejnenue KiIeTku», MoJeib
JIHK, moniens MmeTadazHOM XpOMOCOMBI.

JlabopaTopHble U NpakTHYeCKHe PaboThI:

JlabopartopHast padora Ne 3. «HaOnromenue mMuTO3a B KJIETKaX KOHYHMKA
KOpellIKa JlyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlabopatopHast paGota Ne 4. «M3yueHue CTpPOEHHs IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYMBOCTH OPraHHU3MOB.

[Ipeamer u 3anaun reHetuku. HMcropust pazsuTust reneTuku. Ponk nuronoruu
U HMOpPHUOJIOTHM B CTAHOBJICHUU TCHETHKH. Briam poccuiickux u 3apyOeiKHBIX
YU4€HBIX B pa3BUTHE TeHeTHKU. MeToasl TreHeTUKH (THOPUI0JIOTHYECKHIA,
LUTOTEHETHYECKUH, MOJEKYISPHO-TeHeTuYecKkuii). (OCHOBHbIE T'€HETHUYECKHE
NOHATHSA. ['eHeTHUecKas CUMBOJIMKA, UCIIOJIb3YEMAsl B CXeMaX CKPEUIMBaHH.

3aKOHOMEPHOCTH HACJEJ0BAHUsl PU3HAKOB, YCTaHOBIEHHbIe ['. Menjgenem.
MoHorubpuiHoe CKpeluMBaHue. 3akoH eIuHooOpa3us THOPHAOB NEPBOIO
nokoJienust. [IpaBuno joMuHUpoOBaHUs. 3aKOH pacllerieHus npu3HakoB. ['urnoresa
yUCTOTHI raMeT. [loiHOe ¥ HenoaIHOe TOMUHUPOBAHHKE.

JurubpugHoe  cKpenidBaHMe. 3aKOH  HE3aBUCHMOIO  HacCleOBaHUs
npu3HakoB.  lluToreHeTHYeckHe  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUA.
AHnanusupyrouiee ckpelrBanye. Mcenoib3oBaHue aHAIM3UPYIOLET0 CKPELMBaHUs
TSI OTIPEICNICHUS TeHOTUIIa OCOOU.

CuemnenHnoe HacaeaoBaHue mpu3HakoB. Pabora T. Moprana mo ClierieHHOMY
Haclle/I0BaHUIO reHoB. HapylleHue clerieHust FeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpoMOCOMHAasi TEOPUsI HACIECACTBEHHOCTH. | eHeTUuYecKrue KapThl.



['enerrka mona. XpoMOCOMHOE ONpEAENeHUE 1101a. AYTOCOMBI U IOJIOBBIE
XxpoMmocombl. ['omoramerHele W reTeporamMeTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CIETJICHHBIX C TTOJIOM.

N3menunBoCcTh. BU/IBI H3MEHYHMBOCTH: HEHACIEJCTBEHHAS U HACJIEJACTBEHHAS.
Pons  cpeapl B HEHACHEJACTBEHHOW  M3MEHYMBOCTH.  XapaKTepHUCTHKA
MOJIM(PUKAITMOHHON U3MEHUMBOCTH. BapualluOHHBIH psiJi M BapHallMOHHAs KpUBas.
Hopma peakuun npusnaka. KonuyecTBeHHBbIE M KAa4eCTBEHHbIC MPU3HAKA U HX
HopMa peakiuu. CBoHCTBa MOJU(PUKAIITMOHHON U3MEHYHBOCTH.

HacnencTtBeHHas, WM TEHOTUIHMYECKAs, H3MEHYHUBOCTh. KomMOMHATHBHAas
W3MEHYUBOCThL. Melo3 W 1onoBOM mponecc — OCHOBAa KOMOMHATHBHOM
U3MEeHUYHUBOCTU. MyTanmoHHas n3MeHYMBOCTh. Kitaccudukanusa MyTanuii: reHHBIC,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpUYUHBI MyTaruii. MyTareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSIIOB B HacjeAcTBeHHON u3MeHunBocty H. M. Basuiioga.

BresiiepHasi Hace ICTBEHHOCTb M H3MEHYMBOCTb.

['eneruka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJ/IbI I'€HETHKHU
YyeJIOBEKA: N'€HEaJJOrHUeCKHi, OTM3HCIIOBBIM, IUTONCHETHUECKHH, OMOXMMHUYECCKUH,
MOJIEKYJISIPHO-T€HETUYEC KU, CoBpemeHHoe onpeJielieHne IE€HOTHIA:
MOJHOT'€HOMHOE CEKBEHUPOBAHUE, '€HOTUIMPOBAHUE, B TOM YHUCIIE C MTOMOLILIO
[11[P-ananu3a. HacneacTBeHHble 3a0o0jieBaHUs 4YeJIOBEKA: TEeHHbIE 0O0JIe3HH,
OOJIe3HH C HACJCACTBCHHOW MPEIPacIOI0KEHHOCTBI0, XPOMOCOMHBIE OOJIC3HH.
Comatnueckue W reHepaTuBHble MyTanuud. CTBONIOBbIE KIETKH. [IpuHUMIEBI
3JI0pPOBOrO 00pa3a JKU3HHU, TMATHOCTUKH, IPOPUIAKTUKH U JICUSHHUS] T€HETUYECKUX
Oomne3Hel. MeauKo-TeHeTHIECKOe KOHCYJIBTHPOBAHUE. 3HAYCHUE MEIUIIMHCKON
IF€HETHKH B TIPEAOTBPAILCHUH U JICYUSHUH TeHETHUECKHUX 3a00JIeBaHHI YeJI0oBeKa.

JdemMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodeer-Pecorckuii, H. 1. BaBunos.

Tabnuupl U cxembl: «MOHOTMOPHTHOE CKPEUTUBAHUE U €70 IUTOreHETHYECKas
OCHOBa», «3aKOH PaCIIEIUIEHUS U €T0 IIUTOreHETHYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT, «lurubpuanoe ckpenmBanuey, «L{uTomornueckre 0OCHOBBI TUTHOPUITHOTO
CKpeuBanus», «Meios3», «B3zaumMojieiicTBue ajuieibHBIX TEHOBY, «l'eHEeTHYECKHe
KapThl PaCTCHUMU, KMBOTHBIX U 4eOBEKa», «['eHeTuka moja», «3aKOHOMEPHOCTH
Hacle0OBaHusl, CLUEIUIEHHOTO C MoloM», «KapuoTunbl deloBeka W KUBOTHBIX»,
«Bumel m3aMeHUMBOCTHY», «MoaudukanmoHHas HM3MEHYHUBOCTBY, «HacnemoBanue
pesyc-(akropay, «I eHeTHKa rpynm KpoBu», « MyTallMOHHAS U3MEHYHUBOCThY.

OOopynoBaHue: MOJEIU-ANIIMKAIMKA «MOHOTHOPHAHOE CKpEIIHBaHUEY,
«Hemonnoe mpomuHupoBanue», «Jurubpumnoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKON U MUKponpenapat «JIpo3oduia» (Hopma, myTanuu (opMsl
KPBUTBEB M OKPACKH Tejia), repoapuii «["0pox moceBHOI».



JlabopaTopHble U NpakTHYeCKHe PaboThI:

JlaGopatopnast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUAHOIO H
AUTHOPUIHOTO CKPEIUBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENnapaTax.

JlaGoparopnast pa6ora Ne 6. «M3yuenue Mo quduKaliMOHHOW U3MEHUYUBOCTH,
[OCTPOEHHUE BAPUALIMOHHOIO psiia U BAPUALMOHHOU KPUBOMY.

JlabopatopHast pabora Ne 7. «Ananu3 myTauuil y Apo30duiabl Ha TOTOBBIX
MHKpPOIIpEnapaTaxy.

[TIpaktuueckas pabota Ne 2. «CocrtaBieHue M aHaJIM3 POJIOCIOBHBIX
YEeJI0BEKa».

Tema 7. Cennekuusi opranusMoB. OCHOBbI 0MOTEXHOJI0THH.

Cenexuusi Kak HayKa U IpoOLECC. 3apOXKICHUE CEICKUHUU U JTOMECTHUKALHS.
Yyenne H. . BaBunoBa o ieHTpax IpOUCXOKICHUS U MHOT000pa3us KyIbTYPHBIX
pacteHuid. LleHTphl MPOUCXOKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, IITAMM.

CoBpeMeHHbIE METO/bI CeEKIIMU. MaccoBbI W MHIMBUYAIbHBIH OTOOPHI B
CEJIEKUMU pacTeHH U KUBOTHBIX. OueHka skcreprepa. bBiIM3KOpPOACTBEHHOE
CKpeniBaHue — HHOpuAWHr. Ywucrasg nuHUSA. CKpeuMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, win rubpuaHas cwia. HepojcTBeHHOe cKpelMBaHue — ayTOpPUIMHI.
Orpanéunas rudpuau3anms v e€ ycrnexu. FIcKycCTBEHHBIR MyTareHe3 U moJiyueHue
NOJIMIUIOUI0B. [TOCTHKEHUS CENIEKIIUU PACTEHUH, KUBOTHBIX U MUKPOOPraHHU3MOB.

buotexHonorua kak OTpacib NPOU3BOACTBA. ['€HHass WHXKEHEpHs. IJTambl
cozganus pekomOunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas
uHkeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBaHne BBICOKONIPOAYKTUBHBIX CEIbCKOXO35SUCTBEHHBIX OPraHH3MOB.

Okonoruyeckue W dTHYeckue  npobiembl. MO -  reHeTHYecKH
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHcTpauuu:

[Toptpersl: H. WU. Basunos, U. B. Muuypun, I'. JI. Kapneueuxo, M. @.
HBaHoB.

Tabmuubl U cxeMbl: KapTa «LleHTpbl MPOUCXOKASCHHUST W MHOrooOpaszus
KYJbTYpPHBIX pacTeHui», «llopoasl qomamHux kMBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otnanéanas rudpuauzanus», «PadoTel akagemuka M. @. MBanopay,
«[lomummonaus», «OO0BekTHl OHOTEeXHOMOTUM», «KIETOUHBIE KYJIBTYpHl H
KJIOHMpOBaHUE», « KOHCTpyHpoOBaHHE U MEPEHOC T€HOB, XPOMOCOMY).

O06opynoBaHue: MYJSKH IUIOIOB U KOPHETUIOAOB TUKUX (POPM U KyJIBTYPHBIX
COpPTOB pacTeHuii, repodapuii «CeabCKOX03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble H NPpaKTHYECKHE PA0OTDI:

Jxckypeusi «OCHOBHBIE METOABI U JOCTHKCHUS CEIEKIUMH pAaCTECHUH H
WKHUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIHIO, IIJIEMEHH YO bepmy,



COPTOUCIIBITATENILHBI ~ YYacTOK, B TEIUIMYHOE XO3AMCTBO, J1abOpaTOpHIO
arpOyYHMBEPCUTETA WJIM HaYYHOIO LIEHTPA)».

11 KUIIACC

Tema 1. JBoOHHOHHAS ODHOJIOTHSI.

[Ipeanocbiku BO3HUKHOBEHHUS! 3BOJIIOLMOHHOM TEOpUU. DBOIIOLIMOHHAS
Teopus U e€ MecTo B Ouonoruu. BrnusgHue JBONIONMOHHOW TCOPUHM HA Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CeuperensctBa HBOMoNKMK. [laneoHToNOrnyYeckue: MoOCle0BATENbHOCTD
MOSBJICHUS BUIOB B MAJCOHTOJOTHMYECKOH JICTOMUCH, MEPEXOAHBIC (OPMEL.
buoreorpaduueckue: cxoacTBO U pazanune ¢payH U (pop MaTEPUKOB H OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA W pa3iuyus SMOPHOHOB pa3HBIX BUJOB
M03BOHOYHBIX. CpaBHUTEIILHO-aHATOMHYECKHUE: TOMOJIOTHYHBbIE, AaHAJIOTHYHBIE,
pYJAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHM3MOB HACJIECJACTBCHHOCTH W OCHOBHBIX METaOONMMYECKMX MyTell y Bcex
OpraHU3MOB.

OpomouuonHass Teopusa Y. JapBuna. llpeanochuiku BO3HMKHOBEHUA
JapBUHU3MA. JIBMIKYIIME CHIIbI 3BOJIOLMHM BHUAOB 1o JlapBuny (u30bITOYHOE
pPa3MHOKEHHE TIPH OTPAHUYEHHOCTH PECYpPCOB, HEOMpeaeiEHHAas W3MEHYHUBOCTD,
Oopn0a 3a cylecTBOBaHUE, €CTECTBEHHBIH 0TOOD).

Cunrternueckas teopus 3Boaouuu (CTI) u e€ OCHOBHBIE ITOI0KEHUA.

MuxkposBomtouus. [lonynanus kak equHUIa BUIA U SBOTIOLHH.

JBuxyiue cuiibl ((hakTopbl) 3BOJIIOLNKMU BUAOB B MpUpoJie. MyTallMOHHBIH
mpouecc M KOMOMHATUBHAs WM3MEHYMBOCTH. [lOMyssaIiMOHHBIC BOJIHBI U Apeid
reHoB. M3onsiius u Murpanus.

EctectBennsiii oTOOp — HampaBstomui (daxktop osBomtonun. DopmMbl
€CTEeCTBEHHOT0 0TOOpa.

[Tpucnoco0IeHHOCT OpPraHu3MOB Kak pe3yinbrarT 3Boiionuu. [Ipumepsi
MPUCTIOCOOJICHHI Y OPraHu3MOB. ApoMOPGh 036l U N0 TANTAIIHH.

Bung w  BupooOpazoranwe. Kpurepun Buga.  OcHOBHblE — (DOPMBI
BUI000pa30BaHus: reorpauaeckoe, IKOJOTHYECKOE.

Makpossomonus. Dopmbl  3BOMOLMK:  (UIETHYECKAs, JUBEPreHTHas,
KOHBEPIreHTHas, mapasuieiabHas. HeoOpaTuMOCTh IBOTIOIHH.

[TpoucxoxaeHue OT HecnenuaTu3upoBaHHBIX TpeakoB. [Iporpeccupyromias
crienuanu3anua. AJanTUBHAsA pagualius.

JdemoHncTpauun:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M.
boap, 2. I'exkkens, @. Mromnep, A. H. CeBepiios.



Tabnuibl u cxembl: «Pa3BUTHE OpraHUUECKOTO MUpa Ha 3emiie», «3apOoIbIIIH

MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cylecTBoBanue», «EctecTBeHHBIH 0TOOp», «MHOrooOpasue COpPTOB PACTEHHII,
«MHorooOpazue  mopoj  KHBOTHBIXY, «lTonynsium, «MyTanuoHHas

WU3MEHYHUBOCTB», «ApoMopdossy, «Mauoananranum», «OO0mas pgereHepanus,
«/JIBmskymme cunbel sBomwouuu», «Kapra-cxema wMapuipyra nyrtemectBust Y.
Hapsuna», «bopsba 3a cymectBoBaHue», «l[IprucmocoOIEeHHOCTE OPraHU3MOBY,
«"eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTHIECKOE BH1000pa30BAHUE.

O06opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3MYHBIMH THIIAMH OKPAaCKH,
Ha0op MJIOJIOB U ceMsiH, Kosuiekius «lIpumepsl 3alUTHBIX MPUCTOCOOTIEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABICHHUS JBOJIONUNY», 00BbEMHAS MOCIb
«CTpoeHHe TOJIOBHOTO MO3Ta O3BOHOUYHBIX.

buoreorpaduueckas kapra wmupa, KoJuleKuuss «DOpMBI COXpaHHOCTH
HCKOMAaEMbIX JKUBOTHBIX W pacTeHuil», Mojens anmnukamus «llepexkpéct
XpPOMOCOMY, BIaXkHbIe npenapathl «Pa3BuTHe HaceKOMOroy», «Pa3BUTHE JATYIIKUY,
Mukponpenapart «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPBLIEEB U OKPACKH TEa).

JlabopaTopHble H NpaKTHYeCKHe PAdOThbI:

JlaGoparopnast pabGora Ne 1. «CpaBHeHue BHJOB 10 MOPQOIOTHUYSCKOMY
KPUTEPUION.

JlaGopatopnas padota Ne 2. «Onucanue mpUCIOCOOJICHHOCTH OPTaHu3Ma U e¢
OTHOCHUTEIIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE KU3HU HA 3eM.ie.

JlonaydHble TpeACTaBICHUA O 3apOXKICHHUU XU3HM. HayuHble rumoressl
BO3HUKHOBEHMS >KM3HM Ha 3emje: aOuoreHe3 M maHcrepMmusi. XUMHUYECKas
IBOJIIOIMSA. AOHOTCHHBIN CHHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPTraHWYCCKHX.
DKCNepUMEHTAJIbHOE TIOATBEPKICHUE XUMUUECKOH 3BoMtonuH. HauanbHbie 3Tarsl
ouonorudeckoit »pontonuu. ['unoresa PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH M UX 3BOJIOLHUSL.
DopMHUPOBAHUE OCHOBHBIX IPYIIN JKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie 1o spaMm M nepuomaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. [laneosoiickas 3pa u e€ mNepuoabl: KEeMOPHICKHUIA,
OPAOBUKCKHI, CUITYPUMUCKUH, T€BOHCKUH, KAMEHHOYT OJIbHbBIN, IEPMCKHM.

Me3so30lickas 3pa U €€ MepHo/ibl: TPUACOBbIM, IOPCKUN, MEITOBOM.

KaiiHo3oiickas »2pa u €€ mNepuoAbl: MAaleOrCHOBBIM, HEOICHOBBIN,
AHTPOIIOTEHOBBIMN.

XapakTepuCTUKa KIUMaTa U reoJIOTHYecKUX nporeccoB. OCHOBHBIE 3Tallbl
IBOJIIOIIMM PACTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMopdo3bl Y pacTeHUH U
*UBOTHBIX. [losiBNIeHUE, paciBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.



CuctemMa OpraHMYeCKOr0 MHUpa Kak oOTpaxeHue HBOMIOUUU. (OCHOBHBIE
CUCTEMAaTHYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIOLMS YeI0BeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npejcraBiieHUul o
MPOUCXOXKJAEHUHU 4YesoBeKa. Merojabl u3ydyeHust aHTporiorenesa. (CxoacrtBa U
pasiinuusl YEI0BEKA U )KMBOTHBIX. CHCTEMATHUYECKOE TOJIOKEHUE YEJIOBEKA.

JBuskynue cuibl (pakTopel) anTponorene3a. HacneacTBeHHast U3MEHUYHBOCTD
U eCTeCTBEHHBIH 0TOOp. OOIIecTBCHHBIM 00pa3 KU3HHU, M3TOTOBICHHE OPYIUN
TPY/a, MBILJIEHUE, PEUb.

OcHOBHBIE CTaUH U BETBU SBOIIOLMH YEIOBEKA: aBCTpalonuTeku, YeaoBek
ymenbiii, Yenosek mnpsmoxonsiui, YenoBek HeaHaepTaibCckui, Yenosek
pasymHblil. Haxonku HCKOMaeMblX OCTATKOB, BpeMs CYIIECTBOBAaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue  pacbl. OcHOBHblIE  OOJIbLIME  pachl:  €BPOIECOM]IHAS
(eBpasumiickasi),  Herpo-aBCcTpajoWjHasi  (IKBaTOpHAlIbHAsl),  MOHTOJIOMHAsS
(a3maTcko-amMepuKaHckast).  YepThl  MPHUCIOCOOJIEHHOCTH  TpeJCTaBUTENEH
YeJI0BEUECKUX pac K YCIOBHSM CYIIECTBOBaHMS. ENMHCTBO 4UEIOBEUECKHX pac.
Kpuruka pacusma.

JdemMoHCcTpanum:

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

Tabmuuplr 1 cxembl: «Bo3nukHoBeHue CoHEUHOM CHCTEMEI», «Pa3Buthe
opraHvueckoro Mupa», «PactutenbHas  kieTka», <«KuBOTHasi  KJeTkay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHas CHCTEMa OPraHMYECKOrOo MHUpay,
«CpaBHEHME AHATOMUYECKHMX 4YEPT CTPOEHHUS YEIOBEKA W YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKMX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 uesloBeKa», «/lpeBHeiiine moau», «/pesnue nmoam», «llepsbie
COBpPEMEHHBIE JIION», «HenoBeueckre pachm.

OGopynosanue:  mymsoku  «[Ipoucxoxkiaenue  uenoBeka»  (OHOCTBI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHAEepTaliblld, KPOMaHbOHIA), CIENKH WIH
M300paKECHUA KAaMEHHBIX OpPYAHMM MEpBOOBITHOIO YeJlOBEKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), reoxpoHojorudyeckas Tabiuua, Koyekuus —«Dopmbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U IPAKTHYECKHE PA0OTHI:

[Ipaktudeckas padota Ne 1. «l3ydeHne uCKOmaeMbIX OCTaTKOB pacTeHUIl U
YKUBOTHBIX B KOJUICKLIHIX).

DKCKypcHsi «IBOMIOLMSI OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
Hay4YHbIH WJIM KpaeBeqYECKUI MYy3€il).

Tema 3. Opranu3mMsl U OKpYy Kalolas cpeaa.



DKOJIOTHSl KaK HayKa. 3aja4u ¥ pas3/ielibl SKOJOTHH. MeTo/Ibl IKOJIOTMYECKHUX
HCCJIEIOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, Ha3eMHO-BO3JYIIIHAs, MMOYBEHHas,
BHYTPUOPraHU3MEHHasl.

Okonorudeckue daktopel. Knaccudukamnuss 3KojI0rH4eckuXx (HakTOpOB:
abuoTtuyeckue, OMOTHUECKME U aHTPONoOreHHele. JlelcTBHE 3KOJIOTMUECKHX
(hakTOpOB Ha OPTAHU3MBI.

AbuoTHueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTH. DOTONEPHOTU3M.
[Ipucnocobnennss  OopraHu3MOB K  JCHCTBUIO  aOMOTHYECKHUX  (haKTOPOB.
buonornueckrue puTMBI.

buotuueckue dakTopbl. Buasl OMOTHYCCKHX B3aUMOICHCTBUN: KOHKYPCHITHS,
XHUIIHUYECTBO, cuMOu03 u ero dopmel. [lapasuTusM, koomepanus, MyTyaju3M,
KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIU3M, HEHTpalu3M.
3HaueHue OMOTHYECKHX B3aMMOJEHCTBUH JJIsi CYIIECTBOBAHHUS OPraHU3MOB B
NPUPOIHBIX COOOIIECTBAX.

DKOJOTHYECKUE XapaKTepUCTUKH momyasanuu. (OCHOBHBIC TOKAa3aTelu
NOMYJISIUU: YHUCIEHHOCTh, IJIOTHOCTh, POXK/IA€MOCTh, CMEPTHOCTb, TPHPOCT,
Murpanus. JJuHaMuKa YUCIEHHOCTH NOMYJIALUH U €€ PEryIIsLusL.

JdemoHncTpauun:

[Toptpetsr: A. 'ymboapaT, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuuer 1 cxembl: kapta «llpupomnsie 30HBI 3eMin», «Cpemasl oOUTaHUSA
opranusmoBy», «Dotonepuoausm», «llonymsiuuu», «3aKOHOMEPHOCTH pocTa
YUCJIICHHOCTH MOMYIAIUU HHDY30pun-TYhenbku», «llumesbie nemm.

JlabopaTopHble U IPAKTHYECKHE PA0OTHI:

JlaGopatopHas pabota Ne 3. «Mopdomoruieckiue 0COOCHHOCTH PACTCHUHA U3
pPa3HBIX MECT OOUTaAHUS.

JlabopatopHas paGota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «IloJicuéT MIOTHOCTH MOMYJISIIIUNA Pa3HBIX BUIOB
pacTeHHI».

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmecTBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIIOBasd,
NpOCTpaHCTBEHHas, Tpoduueckas (nuiieBasi). Buasl-nomuHaHTel. CBsi3M B
OuoIeHO3E.

DKojorudyeckue cucteMbl (dxocuctembl). [lonsatue 00 »sKocucteme u
OuoreorieHoze. DOYHKIIMOHATIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: POJIYIEHTHI,
KOHCYMEHTBI, PeAyleHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTHH B YKOCUCTEME.
Tpoduueckue (nuuieBsie) ypoBHHU 3K0ocHCTeMBI. [Tuniessie nenu u cetu. OCHOBHBIE
MOKAa3aTelld JKOCHCTEMbI: OuoMacca, MPOAYKIHSA. ODKOJIOTHYCCKHE MHUPaAMUIBI:



OPOJYKIMHU, YMCIEHHOCTH, Ouomacchl. (CBOWCTBA HIKOCHCTEM: YCTOWUHUBOCT,
caMoperyiainud, passutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€P U PEK. IDKOCUCTEMA XBOHHOIO
WJIM LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOTEHHBIE ~ JKOCHCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCHUCTEMBL.
buonornyeckoe u X035iCTBEHHOE 3HAYEHHUE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopaszHooOpa3ue kak (hakTOp YCTOHYHUBOCTH 3KocucTeM. CoxpaHCHHE
OMOJIOTMYECKOT0 Pa3HOOOPa3us Ha 3eMIie.

Yuenue B. WU. Bepuanckoro o 6mochepe. ['panuribl, coctaB u CTpyKTypa
ouochepnr. JKuoe BemectBo u ero (ynkuuu. OcobeHHOocTH OMOchepsl Kak
rI100abHON JKOCHCTEMBI. [l[MHAMHUYecKoe paBHOBeCcHE M o0OpaTHasi CBSA3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOreOXMMUYECKHE LUKIIBI 3JIEMEHTOB (yriiepoa,
a3zota). 30HaIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIIOreHHbIE M3MEHEHHUs B OHochepe.
['mobanpHbIC YKOJIOTHYCCKHE TPOOICMBI.

CocyuiecTBoBaHMEe NPUPO/IBI U YesioBeuecTBa. CoxpaHeHue OropazHooOpa3us
KaKk OCHOBa ycToWuuBocTH Ouocheprsl. OCHOBa palMOHAIBHOTO YIpPaBIEHUs
NPUPOAHBIMU PECYPCAMU M UX UCIIOJIb30BaHue. JlocTHKeHHsT OMOJIOTHH U OXpaHa
MIPUPOIBI.

JdemoHncTpauun:

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

Tabmuner u cxembl: «llumessie nenu», «BHOIIEHO3: COCTAB U CTPYKTypay,
«IIpupongusie cooOmectBay, «llenu nuTanusy, «IKONOrHYecKas MUPAMHJIAY,
«buocdepa u yenmoBek», «IKOCUCTEMA MMHUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buoueHos Bopoéma», «ArpoueHos», «lIpumepHsbie
AHTPONIOT€HHbIE BO3/IEHUCTBUS HA PUPOY», « BaxkHel1lIne HCTOUHUKH 3arpsi3HEHUS
BO3JlyXa M I'PYHTOBBIX BOj», «llouBa — BaxkHeiinas cocTamisitomasi ouochepsi»,
«Dakropsl  gerpagaiuu  nouB»,  «l[lapuuxoBeii  3ddexTy,  «DakTOpsI
paJMOaKTUBHOTO 3arpsi3HeHUs Ouocdhepwsr», «O0mas cTpykTtypa Ouocdepbr»,
«Pacnpocrpanenue xku3Hu B Ouochepe», «O30HOBBI 3KpaH Ouochepsl»,
«KpyroBopoT yrinepona B 6uochepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-anmiuKainus «THnHuHble OHOIEHO3BI», repdapuii
«PactutenpHbIe COOOIIECTBAY, KOJIEKIUH «broneHo3», «Bpenurenu BakHEHIIUX
CENbCKOXO3AMCTBCHHBIX KYJIBTYP», TepOapuu U KOJUICKIIMH PACTCHUI U JKUBOTHBIX,
PUHAJUIEKAIIME K PA3HBIM YKOJIOTMYECKUM IpynaM oaHoro suaa, KpacHas kaura
Poccuiickoii ®epepanuu, wu300pakeHUS OXPAHSAEMBIX BHUIOB PACTCHUH W
KHUBOTHBIX.



INTAHUPYEMBIE  PE3VYJIbTATbBI OCBOEHHSA [IPOT'PAMMBI 11O
BUOJIOTMKM HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBinuparoTcs TpeOOBaHUS K Pe3yJbTaTam
OCBOEHHS  OOY4YaIOIIMMHCS  [POrpaMM  cpejHero  odOmiero  oOpa3oBaHus:
JTMYHOCTHBIM, METANIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHUYHOCTHBIX PE3yIbTaTOB OCBOCHUA mpeameTra «buomorus»
BBIJIEJIEHBI CJIEIYIOIIME COCTABISAIONINE: OCO3HAHHE O0YYarOUMMHUCS POCCUHCKON
IpakIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
M CaMOOIIPE/ENIEHHI0, HaJIM4yue MOTHBAIMM K  OOyuYeHHUI0  OHOJIOTHH,
LeJIEHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JTUYHOCTH HA OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKMX TPATULMA Pa3BUTHUS OHOJIOTMYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYarONIUXCsl PYKOBOJICTBOBATHCSI B CBOEH
NEATEIbHOCTH IIE€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUsl, HAWYUE IKOJOTMYECKOro IMPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBHUTh IIEJTU U CTPOUTH )KHU3HCHHBIC TTAHEI.

JInuHoCcTHBIE pe3ynbTarThl OCBOEHUs mnpeamera «buonorusy» pocturarorcs B
CIUHCTBE YYEOHOH U BOCHHUTATEIBHOH MEATCIILHOCTH B COOTBETCTBHH C
TPagUIIMOHHBIMU POCCUMCKUMHU COIMOKYIBTYPHBIMU, HCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU I[IEHHOCTSIMH, MPUHSITHIMU B OOIIECTBE TMpaBUIAMH U HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TIPOIECCAaM CAaMOIMO3HAHHUA, CAMOBOCIUTAHUSA H
CaMOpPa3BUTHS, PA3BUTHSI BHYTPEHHEM TMO3WLUMU JIMYHOCTH, NATPHUOTH3MA,
YBaYKEHUS K 3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPYyIa M CTapIIeMy MOKOJICHHIO,
B3aMMHOIO YBa)KEHUs, OEpPEKHOro OTHOILIEHUS K KYJIbTYPHOMY HAcJEIUI0 H
TpaJAULMsIM MHOIOHALMOHAIBHOrO Hapoja Poccuiickoil ®Denepauuu, npupoae H
OKpY2KarolLlel cpere.

JlugHOCTHBIE pe3ysibTaThl OCBOEHHUsI yueOHOro mnpenmera «buonorusy»
TOJI’KHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCS PYKOBOJCTBOBATHCA
c()OpMUPOBAaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPECHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPAJIMIIMOHHBIM EHHOCTSIM POCCHHUCKOr0 OOIIECTBA, PaCUIMPEHHE KU3HEHHOI'O
OMbITa U OMbBITA JEATEILHOCTH B MPOLECCE peaau3allii OCHOBHBIX HalpaBICHUMH
BOCIIUTATEIbHON NEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:K1aHCKOrO BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUU 00YJAIONIETOCAd KaK aKTHBHOTO U

OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 00111eCTBa;



OCO3HAHHUE CBOUX KOHCTHUTYIITHOHHBIX TIPAB U 00513aHHOCTEH, YBaXKEHHUE 3aKOHA
Y TIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JAESTEIILHOCTH MPH CO3/1aHUH YUeOHBIX
NPOEKTOB, PpEIIeHHH Y4eOHBIX M T[O3HABATENbHBIX 33J1a4, BBIIOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH  ONPEJICNISATh COOCTBEHHYIO TMO3UIMI0 [0 OTHOIIEHHIO K
SBJICHUSAM COBPEMEHHOM JKU3HU U 00BACHATH €€;

yMEHUE YUYHUTBHIBATH B CBOHUX JEHUCTBHUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKICHUAMH, KYJIbTYPHBIMH IICHHOCTAMH U
COLMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYOHHMYECTBY B IPOLECCE COBMECTHOIO BBIINOJIHEHHUA
y4eOHBIX, IIO3HABATECNIBHBIX MW HCCIACHOBATEIBCKUX 3a7a4y, YBaXKUTEIHHOTO
OTHOILIEHHUS] K MHEHHIO ONIMOHEHTOB MpU OOCYKJIEHHHM CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS:

chopMHUPOBAHHOCTH POCCHICKOM IpakIaHCKOM MJIEHTHYHOCTH, MaTPHUOTH3MA,
YBAJKEHUSL K CBOEMY HAPOy, YyBCTBA OTBETCTBEHHOCTH 1epes PoauHoM, ropaoctu
3a CBOM Kpail, cBOO PojauHy, CBOM S3bIK M KYJIbTYpPY, NPOLIJIOE M HACTOSIEE
MHOTOHAllMOHAIBHOro Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLICHUE K MPHUPOJAHOMY HACIEAUIO U NMAMSATHUKAM IPUPOJEI,
nocTukeHusiM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHMCKHUX YYCHBIX B CTAaHOBICHUEC U
pazBuTHe OMOJIOIMH, TOHMMAHMS 3HAa4YeHUs OWOJIOTMM B TO3HAHUM 33aKOHOB
PUPOJIBI, B dKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeiHas yOeKIE€HHOCTb, TOTOBHOCTh K CIIy»eHHI0 W 3anmure OTtedecTra,
OTBETCTBEHHOCTh 32 €ro Cy/Ib0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

OCO3HaHHE JIyXOBHBIX LEHHOCTEH POCCUHCKOr0 Hapo/1a;

chOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHUBATH CUTYAllMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI H LIEHHOCTH;

OCO3HAaHHME JJMYHOIO BKJIa/Ja B MOCTPOEHHE YCTOMUMBOIO OyaylIero;

OTBETCTBCHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATUSA LEHHOCTEH CEMEHHOHW JKHU3HH B COOTBETCTBUH C
TpaauUMsIMH Hapo10B Poccuu;

4) 3¢cTeTUYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOUYAsl 3CTETHKY ObITa, HAYYHOI'O H
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOIICHUH;



NOHMMaHHE 3MOIMOHAIBHOTO BO3/IEMCTBUS KMBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BUIAX HMCKYCCTBAa, CTPEMJICHUE
NPOSIBJIATH KAY€CTBA TBOPUYECKOH JIMUHOCTH;

5) ¢u3znyeckoro BocnUTaAHMS, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0JIArONOJIYYHsl:

NOHMMAaHHE U peain3alus 3J1J0pOBOro U 0e30nacHoro oopasa *u3HHu (3/10poBoe
MUTaHUE, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaIaHCUPOBAHHBIN PEIKUM
3aHSITAH W OTJIbIXa, peryisipHas (¢u3uueckass aKTUBHOCTH), OEpPEKHOro,
OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE [ICHHOCTH TMPaBWJI WHAMUBUAYAIBHOTO W  KOJUICKTHBHOTO
0e30macHOro MOBEICHUSA B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOCH;

OCO3HAHHME TMOCJEJACTBUI M HEMPUITHUS BPEJHbIX MPUBBIUEK (YIOTpeOIeHHs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHHUSI);

6) Tpy10BOro BOCIIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaAHUE IICHHOCTH MacTEePCTBA, TPYAOT00HUE;

FOTOBHOCTh K AaKTHBHOU JESTEIbHOCTH TEXHOIOTHMYECKOW M CcOIMaIbHOM
HaNpaBJIeHHOCTH, CHOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBIMOJHATH TAKYIO J€ATEIbHOCTD;

UHTEpeC K pa3nudHbIM chepaM mpodecCHOHATBHON ACATENbHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mnpodeccud U peaan30BBIBATH
COOCTBEHHBIE KM3HEHHBIE MJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHU W BCEH KHU3HU,

7) 3K0JIOTHYeCKOr0 BOCITUTAHMS

IKOJIOTMYECKH LIETECO00Pa3HOE OTHOLIEHUE K MPUPO/IE KaK HCTOUYHUKY KM3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBaHMSI;

NOBBILIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYpBI: MPUOOPETEHUE OIIbITA
MJIAHUPOBAHUS TOCTYIKOB M OIEHKH MX BO3MOXKHBIX TOCIEACTBUH IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHME IJ100aTbHOrO XapaKTepa SKOJOTHYECKHX NpodiieM M myTell Hux
pCIICHHUS,;

CIOCOOHOCTD MCTIOJIL30BAThH TPHUOOPETAEMbIE TIPU U3YUESHUHU OHOJIOTUH 3HAHUS
M yYMEHUS TpPUH  pEHICHHWH TpoOiieM, CBSA3aHHBIX C  PAIMOHAIbHBIM
NPUPOJOIIOIB30BaHUEM  (COOMIONICHHE  TPaBWII  MOBEICHUA B IPHPOJEC,
HanpaBJI€HHbIX HAa COXPAHEHME pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHU/IOB,
IKOCHCTEM, OHochepsl);



AKTUBHOE HENPUSITHE JICHCTBUHA, TPUHOCSIIUX BPEJ OKPYKAIOUIEH IPUPOIHOH
cpene, YMEHHE MPOTHO3UPOBATh HEOMATONMPHUATHBIC DKOJIOTHYCCKUE TOCIECACTBUS
npeanpUHUMAaeMbIX AEHCTBUI U MPe/I0TBpAIATh UX;

HAJIUYHe Pa3BUTOTO HKOJOTHUECKOTO MBIIUICHHS, YKOJIOTMYECKON KYIbTYPHI,
OTbITA e TeTbHOCTH IKOJIOTHUECKOH HaIlpaBJIEHHOCTH, yMEHHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEJIbHOM, KOMMYHHUKATHBHON M COLMANIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUUECKOU AEATEIbHOCTH DKOJIOTHYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U OOIECTBCHHOW MPAKTHUKU, OCHOBAHHOTO HA JHAJIOTE
KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHDE;

COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YMTATEIILCKOW KYJIBTYPbl Kak CpPEJCTBa
B3aUMOJENCTBUS MEXKY JIIOJIbMHU U NIO3HAHUSI MUPA;

NOHMMaHHue creuupukd OUONOTMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHPOBAHWUU PAlMOHAIPHOTO HAYYHOTO MBIIUICHHUS, CO3JAaHUHM IEIOCTHOTO
IpeJICTaBIEHUsT 00 OKpPYXKalolleM MHpEe Kak O €JMHCTBE NPUPOJIbl, UEIOBEKA U
o01ecTsa, B MMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W peuieHuu mnpodiem
COXPaHEHUs IPUPOHOTIO PABHOBECHS;

yOexKAEHHOCTh B 3HAYUMOCTH OWOJIOTMHM ISl COBPEMEHHOW NHBHUIIN3AIINU:
oOecreueHus HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIICKTHUBHBIX
OMOTEXHOJIOTHHM, CIOCOOHBIX  pellaTh  PECypCHbIe  MPOOJIeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MYTEH BHIXOJA U3 TNIO0ANBHBIX SKOJIOTHYECKUX MPOOJIEM U
obecrieueHus: mepexofa K  YCTOWYMBOMY  Pa3BUTHIO,  PalMOHATIBHOMY
WCIIOJIb30BAHUIO TPUPOJTHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3ZHMU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHUM OHOJOTMYECKMX 3HAHUM B LENsixX
NOBBbIIEHUS  OOLIEH KyJbTYypbl, €CTECTBEHHO-HAy4YHOHl I'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAILHOW TPaMOTHOCTH O00ydaromiuxcs, GopMupyeMoin
MIpH U3Y4YCHUU OMOJIOTHH,

NOHUMAaHHE CYIIHOCTH METOJO0B [MO3HAHHUSI, UCIOJIb3YEMbIX B €CTECTBEHHbIX
HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh IMONy4acMble 3HAHMUS Ui aHaIu3a W
OOBSICHEHUSI SIBIICHUIM OKPYKAIOLIEro MUpPA U MPOUCXOJSIIIUX B HEM M3MEHEHUH,
yMECHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIONIUXCS JAaHHBIX C LEbI0 MOJIYYEHHUS T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS IS
penieHust mpo0JieM B pealbHBIX JKU3HCHHBIX CUTYAIIHAX;

OCO3HAaHHE LEHHOCTH HAYYHOM JEATEeIbHOCTH, NOTOBHOCTH OCYLIECTBIATH
MIPOEKTHYIO U MCCJIEI0OBATENBbCKYIO IEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;



FOTOBHOCTH M CIOCOOHOCTH K  HENPEepbIBHOMY  OOpa3oBaHHI0 U
caMo0Opa30BaHUI0, K AKTUBHOMY IOJYYCHHIO HOBBIX 3HAHHMU MO OWOJOTHUU B
COOTBETCTBHMH C KH3HECHHBIMH MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJ/IbTATHBI

MeTtanpeaMeTHble Pe3ysibTaThl OCBOEHHUsI yueOHOro mpeamera «buonorusy»
BKJIFOUAIOT: 3HAYUMBIC I (POPMUPOBAHHS MHPOBO33PCHHUS OOY4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M clHeuu(UKy METOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHs, SBICHUE, MPOIIECC,
CUCTEeMa, Hay4YHBIH (DaKT, MPHUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIeI0BaHNe, HAOMIOICHNE, U3MEPEHHE, IKCIICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yueOHble JIeiCTBUS  (IO3HABATENbHbIE, KOMMYHUKATHBHBIE, PETYyJSTUBHBIE),
obecreunBaromne GOPMUPOBAHHE (PYHKIHOHAIBHONH IPAMOTHOCTH U COI[HAIBHOM
KOMIIETEHIIMH  OOy4YaloIIMXCsl, CIHOCOOHOCTh  OOYYalOLMXCSl  MCMOIb30BAThH
OCBOEHHBIE MEKIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIE
yucOHBIC IEHCTBUS B MO3HABATEIBHON U COIMATIBHON TIPAKTHKE.

MeTtanpeaMeTHble pe3yJibTaTbl OCBOEHHUS MPOTpamMMbl CpPEIHEro OOIIero
o0pa3oBaHus JOKHBI OTPaXKaTh:

OBnajgenue YHHBepPCAJIbHBIMH y4eOHbIMU MO3HABATEIbHBIMHU
neicTBUSIMM:

1) 0a3oBbIe JIOTHYeCKHE AeiCTBUA:

CaMOCTOSITEJILHO  (popMyJIMpOBATH M AKTyalIM3UPOBATH  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJIb30BATh TIPH OCBOEHUW 3HAHWUH TNPHUEMBI JIOTMUYECKOTO MBIIUICHHUS
(aHanu3a, CHHTE3a, CPaBHEHUS, KiIacCH(pHUKAIIUU, 0000IIECHHS ), PAaCKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIIEIATh UX XapaKTepPHbIE MPU3HAKH, YCTaHABIHUBATH
CBSI3H C JIDYTUMH MOHSATUSIMH);

onpeeNsaTh UETH JeATEIbHOCTH, 3ajJlaBas MapameTpbl U KPHUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3YyJIbTaThl JIEATEILHOCTH € MOCTABICHHBIMH LIETSIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TOHATHS 111 OOBACHEHUS (paKTOB U SBICHHUI
KUBOU NPUPOJIBL;

CTPOUTh JIOTHMYECKHE pacCykaAcHUs (MHAYKTHBHBIC, ACAYKTUBHBIC, 10
AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYHSI B PACCMATPHUBAEMBIX
ABJICHUAX, (OPMYITUPOBATH BHIBOJIBI U 3AKIFOYCHHUS,

OPUMCHATH CXEMHO-MOJICIBHBIC CPEICTBA JJISl IPEICTABICHUS CYIIIECTBEHHBIX
CBSI3ed W OTHOIIEHHM B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKke
MPOTUBOPEYHM PAa3HOTO POMA, BBIABICHHBIX B Pa3IUYHBIX HHGOPMAITMOHHBIX
WUCTOUYHHUKAX;



paspabaTbiBaTh IUIAH pEIIEHUs NPoOJieMbl ¢ YYETOM aHAIM3a MMEIOIIMXCS
MaTepUaIbHBIX U HEMaTEepUAJILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIILHOCTb, OLEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIIEICTBUI JEATEIBLHOCTH;

KOOP/IMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYAJILHOT'O
¥ KOMOMHUPOBAHHOI'O B3aUMO/IEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) Da3oBble UCC/IeA0BATE/IbCKHE 1eHCTBUSA:

BJIAQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBCKON H MPOEKTHON NEATEIbHOCTH,
HaBbIKAMM  pa3pelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOAOB PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHECHHIO
pa3IUYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BATh Pa3NIUUHbIE BUABI JESTEITBHOCTH MO TOJYYEHHIO HOBOIO
3HaHUs, €ro MHTepIpeTaluy, MpeoOpPa3oBaHUI0O W TNPUMEHEHUI0 B YUYEOHBIX
CUTYyalUsiX, B TOM YHCJIE MPU CO3/I1aHUHN YUeOHBIX M COIIHAIBHBIX TPOEKTOB;

(bopMHUpPOBaTH HAYYHBIM THUI MBIIIUICHUS, BIIAJIETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMU;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa3oBaTEIbLHON
JEATENILHOCTH Y KU3HEHHBIX CUTYaLIMSIX;

BBISIBIIATh IPUYUHHO-CJIECICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/auy,
BBIJIBUTATh TUIIOTE3Y €€ PEILICHUs, HAXOUTh apTYMEHTHI JIJIsl 10KA3aTeIbCTBA CBOUX
YTBEPKACHUH, 3a/1aBaTh NApaMETPhl U KPUTEPUHU PEIICHUS;

aHATU3MPOBATh IMOJYYEHHbIE B XOJE pEUICHUs 3aJadd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, ITPOrHO3HUPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYalMsIM, OLIEHUBATh MPUOOPETEHHDIHN OIbIT;

OCYULIECTBIISITh 1EJIEHANPABIEHHbIII MOMCK NEPEHOCa CPEACTB M CIIOCO00B
JEUCTBUS B TPO(PECCHOHATILHYIO CPEY;

yMETh I[EePEHOCHUTh 3HAHMUS B TO3HABATEIBLHYI) W NPAKTHYECKYK 00JacTH
KU3HEACATEIbHOCTH;

YMETbh MHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC H[ICH, MpEJaraTb OPUTMHAIbHBIE MOIAXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4M, JIOITYyCKAIOL[ME ATbTEPHATUBHbBIE PEIIECHHUS.

3) padora ¢ undopmanueii:

OPHUEHTUPOBATHCH B PA3TUYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOW JIUTepaType, OWUOJIOTHUUECKUX CIOBapsiX M
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3aX NaHHbIX, B MHTepHETE), aHAIU3UPOBATH
MH(pOpMAIMIO Pa3TUYHBIX BUJ0B U (DOPM TMIPEACTABIEHUs, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



(GopMyJIHpOBATH 3aMPOCHl U NMPUMEHSTH PA3IMYHBIE METOJIbI NIPU MOUCKE U
otOope Omosornyeckoil HHGpOPMAIUU, HEOOXOMUMON I BBITIOJHCHUS Y4COHBIX
3aJ1au;

OpuoOpeTaTh ONBIT MCIOIB30BaHHUS HWH(OOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AKTHBHOTO MCIIOJIL30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSATEJILHO  BBIOMpaTh  ONTUMANbHYIO  (QopMy  MpeACTaBICHUS
Ouonoruyeckoi uHpopMaruu (CXeMbl, rpaUuKH, JUaArpaMMbl, TaOJIUIIBI, PUCYHKH U
apyroe);

UCTIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpeJACTBAa npH padore ¢
Ouonorndeckoil wuH(pOpManuen: TPUMEHATh XUMUYECKHE, (U3HYCCKHE U
MaTeMaTU4YCCKUE 3HAKH W CHUMBOJBI, (OpMynbl, adOpeBUaTypy, HOMEHKIATYPY,
UCIOJIB30BaTh W NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HarJIsIHOCTH;

BJQJICTh ~ HABBIKAMHM  PACIIO3HABAHUST M 3alUThl  MHQPOpPMALIMH,
WH(OPMAITMOHHON 0€30MacHOCTH JTUYHOCTH.

OBiaeHle YHHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMH 1€iiCTBUSIMU:

1) odmenue:

OCYUIECTBIISITH KOMMYHHUKALIMH BO BCEX C(epax KU3HH, aKTUBHO Y4aCTBOBATh
B JHMAJIOTe WIM TUCKYCCHH IO CYIIECTBY OOCYXKIaeMO#l TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIBHO BBIMOJHCHUS MpeaiaracMoin
3a/l1aud, YUMTHIBATb MHTEPECHl W COINIACOBAHHOCTH MO3HMIIMH JIPYTUX YYaCTHUKOB
AUaiora Uin JUCKYCCHU);

pacnio3HaBaTh HeBepOajbHbIE CpeJicTBa OOLIEHUS, IMOHUMAaTh 3HAYEHHE
COIIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBCHHUS KOHMIUKTHBIX CHTYAIIUMH,
YMETh CMSTYaTh KOH(JIUKTBI U BECTH NIEPETOBOPSI;

BJIJIETh PA3IMYHBIMU crloco0amMHu OOIIEHHs] U B3aUMOJICHCTBUS, TOHUMATh
HaMEepEeHUsl JIPYTUX JTHOJEH, MPOSIBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppeKkTHOH opme (hopMyTUpOBATE CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTHYHO HM3JaraTh CBOK) TOYKY 3PEHHS C HCIIOIH30BAaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHAs 1eITeJIbHOCTD:

MNOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAH/HOH W WUHIAMBHYyaTbHOH
paboThI MpU pelIeHUH OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOICHCTBUS IIPH PEIICHUH Y4eOHO! 3a1a4u;

BBIOUPATh TEMATHKY M METOJIBl COBMECTHBIX JCHCTBUH C y4E€TOM OOHIUX
WHTEPECOB U BO3MOKHOCTEH Ka)KJA0r0 WieHa KOJJICKTHBA;

OpUHUMATh L€  COBMECTHOW  JIESITEJIbHOCTH, OPraHM30BbIBATH U
KOOPAMHUPOBATh ACUCTBUA MO €€ JOCTHIKCHHUIO: COCTaB/IATh IUIaH JCHCTBUH,



pacnpefensTh poiad ¢ y4€TOM MHEHHH Y4YaCTHHMKOB, OOCYXJaTh pe3yJibTaThl
COBMECTHOM paboTHI;

OIIEHWBATh KAYECTBO CBOETO BKJIa/Ia U KaXkJI0I0 y4aCTHUKA KOMaH/Ibl B O0UTUH
pe3yJibTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npelaraTb  HOBBIE TMPOEKTHI, OLEHUWBATHL MJIEM C TIO3ULIMM HOBH3HBI,
OPUTHHAILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMUECKOE TIOBEACHUE B Pa3IHYHBIX
CUTYalUsX, TPOSIBISTH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATHBHBIM.

OgiajileHNe YHHBEPCAJTbHBIMHU PEryJsiTHBHBIMH J1efiCTBHSIMH:

1) camoopranusauus:

UCTIONIb30BaTh OMOJOTWYECKUE 3HAHUSA U1 BBIIBICHHUS NpoOIeM U HUX
pEIICHUS B JKU3HECHHBIX M Y4COHBIX CUTYAlIUAX;

BLIOUpATh HAa OCHOBE OWOJOTHYECKHUX 3HAHUU II€JIeBbIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JEUCTBHUSIX WU IMOCTYNKAX 10 OTHOILIEHUIO K KUBOW NPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBIATH MO3HABATEIbHYIO IEATEIbHOCTb, BBISBIATH
npo0semMsbl, cTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JEATENILHOCTH Y KU3HEHHBIX CUTYaLIMSIX;

CaMOCTOSTEJILHO COCTABIISATD MJIaH PEIIEHU s TPOOIEMBI C YUETOM UMEIOIIUXCS
pPeCypCcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYAI[UsM;

pacuIMpsiTh paMKH yueOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTEHUH;

JienaTh OCO3HAHHBIN BRIOOp, apTyMEHTHPOBATH €10, OpaTh OTBETCTBCHHOCTH 32
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M TMPOSIBIICHUIO IIMPOKOM HSPYJIUIIHH B
pa3HbIX OOJIACTAX 3HAHWM, MOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTeNbHBIN H
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBHI B JEATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEISIM;

BIQJICTh  HABBIKAMU  [O3HABATCIbHOW  peduieKCMM  Kak  OCO3HAHHS
COBEPIIAEMbIX JICHCTBUH M MBICIHUTEIBHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaHUM, MCIOIB30BaTh NMPUEMBI pedieKCHH IS OICHKHA CHUTYallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PHCKU M CBOEBPEMEHHO IPUHHUMATH PELIEHUS 10 HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M aPryMEHTHI JIPYTMX TMPU aHajdu3e pe3ylibTaToB
NEeATENbHOCTH;



3) npuHsiTHe Ceds ¥ IPYIuX:

OPUHUMATh ceOs, MOHUMAas CBOM HEJAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W aApPryMEHTBI JIPYIUX IIPH aHaIHU3€ pPe3yIbTaTOB
JIESITEJILHOCTH,

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKU;

pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3HIIHH JIPYTOTO YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATDHI

[IpeameTnbie pesynbTaThl OocBoeHHs Mnporpammbl COO 1o OuoJOrHM Ha
0a30BOM YpOBHE BKIIOUYAIOT crierpudeckue 11 yaeoHoro npeamera «buomorusa»
HayuyHbl€ 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI 110 OCBOCHUIO, MHTEPIPETALMU U
npeo0pa30BaHUIO 3HAHWM, BUABI NCATEILHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUH B Pa3jIMYHBIX Y4eOHBIX CUTYyallMsX, @ TaKkKe B peasibHbIX
KU3HEHHBIX CUTyalUsiX, CBsI3aHHBIX ¢ Ouosnorueil. B mporpamme mnpejMerHble
pe3yJIbTaThl NPEICTABIEHBI 110 TO/aM 00y4eHHs.

[IpeameTHBIE pe3ynbTaThl OCBOEHHS yueOHOro npeamera «buonorus» ¢ 10
K/lacce JOJKHBI OTPayKaTh:

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CUCTEME HAYYHOT'O
3HAHHMS ECTCCTBCHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOI €CTECTBCHHO-
HAay4YHOW KAapTHUHbI MUPa M HAYYHOI'O MHMPOBO33PEHUS, O BKJIAJE POCCHHUCKUX U
3apyOeKHBIX yUEHBIX-OHMOJIOTOB B  pa3BUTHE OWONOTHH, (YHKIHOHATHHOM
IPaMOTHOCTH YEJIOBEKA /I PEUICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PAacCKpbIBaTh CO/epKaHUE OWUOJIOTMYECKUX TEPMHHOB W TOHSITHM:
KU3Hb, KIIETKA, OPTaHU3M, METa00I13M (0OMEH BEIIECTB U MIPEBPAIICHUE YHEPTUH ),
roMeocTas (CaMOperylisiiusi), YpOBHEBas OpraHM3alUsi KUBbIX  CHCTEM,
CaMOBOCTIPOM3BEICHUE (PENPOAYKITHNS ), HACIECICTBEHHOCTh, U3MEHUYHUBOCTD, POCT U
pa3BUTHE;

YMEHHME WM3Jaratb OHOJOrMYecKue Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, IEHTpajbHas J0orMa MOJEKYIsipHOW Ouosioruu), 3akonsl (I
Mengnens, T. Moprana, H. 1. BapuioBa) u ydeHus (0 HeHTpax MHOrooOpasust u
MPOUCXOXKACHUS KyJIbTYpHBIX pacTenuii H. 1. BaBunosa), onpenensaTs rpaHULIBI HX
NPUMEHUMOCTH K JKMBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOIaMH HAYYHOTO MO3HAHUSA B OMOJIOTHH: HAOMIOACHUE U
OMKMCAHKME JKUBLIX CHUCTEM, NPOIECCOB M SBIICHWI, OpraHW3alds MU IPOBEJICHHE
OMOTOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUTIOTE3bI, BHISIBIICHUEC 3aBUCHMOCTH
MEXIY HWCCIACAYEMbIMH BEIMYMHAMH, OOBICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
UCIOJIB30BAaHHBIX HAYYHBIX MMOHITHH, TEOPUIl U 3aKOHOB, YMEHHE JIE/1aTh BbIBO/IbI
Ha OCHOBAHHHU MOJYYEHHBIX PE3YJIbTATOB;



yMEHUE BBIJIENIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT H
IYKApUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHA BEIECTB W MPEBPAIICHHS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa, XEeMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, HWHIAMBHIYAJbHOTO PAa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMCHATH TMOJYYCHHBIC 3HAHUS [JI OOBSACHEHHS OMOJOTUYECKUX
MPOLIECCOB M SIBJIEHUH, JJI MPUHATHS MPAKTHYECKUX PEIIEHUH B MOBCEJIHEBHOM
KU3HU C UEIbI0 oOecmedeHUs O€30MacHOCTH CBOETO 30POBbS M 3I0POBBA
OKPYKAIOUIUX JH0JIel, COOTI0JIEHHs] HOPM IPaMOTHOTO MOBEJACHHUS B OKpYKarolen
OPUPOTHON Cpele, MOHMMAaHWE HEOOXOAUMOCTH WCIONb30BAHUA TOCTIKCHUN
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUH ISt PalOHATBHOTO
IPUPOJIOITI0JIB30BAHUS;

YMEHUE pelIaTh SJEMEHTapHblE T'E€HETHYECKHME 3ajJlaud Ha MOHO- U
TUTHOPUJIHOE CKpellMBaHHUE, CIETUIEHHOE HAacjeJ0BaHHE, COCTaBISITH CXEMBbI
MOHOTHOPHUIHOTO CKpPEUIUBAaHUS I TPEACKa3aHus HACICIOBAHHS TMPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBINIOJIHATEL J1a0opaTOpHbIE M MPaKTHYECKHEe padoThl, COOJIIOAATH
paBuiIa IIpU padoTe ¢ yuyeOHbIM | JIA0OPATOPHBIM 000PYI0BAaHHEM;

YMEHHE KPUTHYCCKH OILICHUBAaTh W HMHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJOTUYECKOTO  COACP)KAHUA, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS U3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBa MacCOBOH MH(OpPMALIUH, HAYYHO-IIOMYJISIPHbIE
MaTepHalbl), TUYCCKHUE AaCIEKTHl COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeIUIIHHE, OHOTEXHOIOTHH;

YMEHHE CO3/7aBaTh COOCTBCHHBbIC MHCHbMEHHBIC W YCTHBIC COOOICHUS,
00001masi OMOJIOrHuecKyl0 MH(POPMALMIO U3 HECKOJIBKUX MCTOYHUKOB, TPaMOTHO
WCIOIB30BaTh NOHATUHWHBIN amnmnapat OUOJIOTUH.

[IpeameTHbIE pe3ylibTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11
KJ1acce JIOJIKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHM B CHCTEME HAYYHOTO
3HaHUSI E€CTECTBEHHBIX HAayK, B (OPMHPOBAHMH COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOW KAapTHHBI MHpPa U HAy4HOTO MHPOBO33PEHHA, O BKJIAAE€ POCCHUICKHUX H
3apyOeKHBbIX  yUEHBIX-OMOJIOTOB B  pa3BUTHE OuOJIOTMM, (YHKIHOHATIHHOM
IPaMOTHOCTHU YeJI0BEKa [IJI PElICHUs KU3HEHHBIX 3a7a4;

YMEHHE PaCKpBIBATh COJICPKAHUE OMOJOTUIECKUX TEPMUHOB U TIOHATHIA: BUI,
NoNyJsiiusi, TeHO(MOHJ, 3BOJIOIMS, JIBHXKYIIUE CHUIbl ((PAKTOPBI) HBOIIOLHH,
MPUCTOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
IKOCUCTEMA,  MPOAYLEHTbI, KOHCYMEHTBI, PEIYLEHTbI, ILENd  [UTaHUA,
IKOJIOTHYECKAs MpaMua, OHoreoleHos, ouocdepa;



yMEHUE H37araTh OHOJIOTHMYECKHE TeopuH (IBONIIOLIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DBOJIONMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxojictea K. M. bspa, uepenoBaHusi IJIaBHBIX HampaBJIEHHUH U
nyreit sBomonmu A. H. CeseprioBa, yuenuss o Ouochepe B. U. Bepnajackoro),
OMpPEJENSITh FPAHUIIbl UX MPUMEHUMOCTH K >KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJJaMH HAayYHOT'O MO3HAHHUSI B OMOJIOTMH: HAOJIIOJIEHHE H
OTMMCAHUE JXUBBIX CHUCTEM, IPOLIECCOB WM SBICHUI, OpraHM3allusi U IMPOBEICHUE
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BbIJIBUKEHUE THITOTE3bI, BISIBIIEHHE 3aBUCUMOCTH
MEXIY HWCCIACAYEMbIMH BEIMYMHAMH, OOBICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
MCIIOJIB30BaHHBIX HAYYHBIX MMOHATHI, TEOPUH U 3aKOHOB, YMEHUE JIEJ1aTh BbIBO/IbI
Ha OCHOBAaHUHU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJACIATh CYIICCTBEHHBIC TPU3HAKU CTPOCHUA OHOJOTHYECKHUX
OOBEKTOB: BUJOB, MONYISALMH, MNPOJAYLEHTOB, KOHCYMEHTOB, PpEAYyLEHTOB,
OHMOreOIEHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB: HaCJeICTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUI000pPa30BaHMSI, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, [EUCTBHUA HKOJOTHYECKUX (AKTOPOB HAa OpPraHU3MBI, IEpPeHOCA
BEIIECTB M II0TOKA HJHEPrUM B IKOCUCTEMAX, AHTPOINOIEHHBIX M3MEHEHUH B
IKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOr€OXHMMHYECKHX
LIMKJIOB B OHoc(epe;

YMEHHUE MPUMCHATH TMOJYYCHHBIC 3HAHUS [JI OOBSACHEHHS OMOJOTUYECKUX
MPOLECCOB U SIBIICHUH, JJIsl NPUHATUS NPAKTUYECKUX PEHICHHUM B MOBCEIHEBHOU
KU3HM C 1enblo olecriedeHus O€30MacHOCTH CBOETO 3JI0POBbS M 3/I0POBbS
OKPYKAIOIIUX JIFOACH, COOTIOCHUS HOPM IPaMOTHOTO MOBEJCHUS B OKpYIKaromeit
OPUPOAHONH Cpejie, NOHUMaHHE HEOOXOAUMOCTH HCIOIb30BAHMS JIOCTHIKEHHH
COBPEMEHHOW OMOJIOTUH ISl pAallHOHAIBHOTO MPUPOOTOIB30BAHHUS;

YMEHHE pEellaTh 3JI€MEHTapHblE OMOJIOTMUECKHE 33/auM, COCTABISITh CXEMbI
repeHoca BellleCTB U SHEPruu B 3KOCUCTEeMax (I[EMH MUTaHUs! );

yMEHHUE BBINIOJIHITEL JIabopaTOpHbIE M MpPaKTHYeCKHe paldoThl, COO0JIOAATH
paBuiIa IIpU padoTe ¢ yuyeOHbIM | JIA0OPATOPHBIM 000PYI0BAaHHEM;

YMEHHE KPUTHYCCKH OILICHUBAaTh W HMHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKaHUSI, BKIIOUYAIONIYIO IICEBJOHAYYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MHGMOPMAIMH, HAYYHO-TIOMYIIPHBIC
Marepuasibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  3KOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/7aBaTh COOCTBCHHBbIC MHCHbMEHHBIC W YCTHBIC COOOICHUS,
00001mas OMooruuecKyo MHGOPMALMI0 U3 HECKOJIBKMX MCTOYHMKOB, TPAMOTHO
HCIIOJIb30BaTh MOHATHIHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacop DJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3gejaoB H TEM nuppoBLIE
Ne n/m P Koutpoabusie  Tlpakruueckue (upp )
NpPorpamMmMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcel
1 buonorus kak Hayka 2 0.5 bubamorexa [OK
https://m.edsoo.ru/7141c292
2 JKuBble CUCTEMBI U X Opradu3anus 1 bubmorexa LIOK
¢ cnere op sai https://m.edsoo.ru/7f41¢292
3 XHMHUYEeCKHH COCTaB U CTPOCHHE KICTKH 8 1 bubmmorexa OK
p https://m.edsoo.ru/7f41¢292
bubnmorexa [JOK
4 K 6
H3HEJEeATEIbHOCTE KIIETKHU https://m.edsoo.ru/7f41¢292
5 Pa3zmHOKeHHE U MHOUBUAYATHLHOE Pa3BUTHE 5 1 bubnuorexa LHOK
OpraHH3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U M3MEHYHBOCTD 2 15 bubdnuoreka IHOK
OpPTaHU3MOB ) https://m.edsoo.ru/7f41c292
7 Cenekrus opranu3MoB. OCHOBEI 3 bubnuorexa LHOK
OHOTEXHOJIOTHH https://m.edsoo.ru/7{41¢292
bubnuorexa LHOK
8 P 1
C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuecTrBo 4acos DJIeKTPOHHbBIE
HauMeHoBaHHe pa3ge 0B H TEM nudpoBbie
Ne i/m P KonrTpoabubie | IlpakTHyeckue (ndp )
MporpaMmMbI Bceero o0pa3oBaTebHbIE
padoTbI padoTsl
pecypcbl
bubmoteka LHOK
1 6] 0 9 1
BOJIOTHOTIHAL DHOJOTIT https://m.edsoo.ru/7{41cc74
) Bo3HUKHOBEHHE W PA3BUTHE KU3HH HA 9 0.5 bubmmoreka IIOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMEel 4 OK aromiasg cpega 5 1 bubmorexa LIOK
p PYAIoM pea https://m.edsoo.ru/7{41cc74
bubnuorexa [JOK
4 9
Coo0111ecTBa M 3KOJIOTHYECKUE CUCTEMBI htts://m. edsoo.rw/7f4 1cc74
bubnuorexa [JOK
5 P 2
CICPRHOT BPEMi https://m.edsoo.ru/7{41cc74
OBUIEE KOJIMYECTBO YACOB I10 14 0 25

[TPOI'PAMME







IHHOYPOYHOE INVIAHUPOBAHHUE

10 KUVIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne aTta nudpoBLIe
Tema ypoka Kourpoasubie | TlpakTuyeckue A op
n/n Bceero u3yueHusi  oOpasoBaTe/ibHbIE
padoThI padorsl
pecypcbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl IO3HAHUS KHUBOH
npupoibl. [IpakTudeckas padora
o P P bubmuorexa [JOK
2 Ne 1 «Mcnonb30BaHKEe pa3IM4HbBIX | 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPH U3YyYCHUH
OMOJIOTHYECKHX 0OBEKTOBY
3 buonoruueckue CUCTEMBI, ) bubmuorexa [JOK
IIPOLIECCEH] H HX U3YUCHHE https://m.edsoo.ru/863e6564
4 XuMHYeCKH cocTaB KieTKkH. Bojia | bubmuorexa [JOK
H MHHEDaJIbHBIE COJIH https://m.edsoo.ru/863e674¢
bubmmoreka LHOK
5 benku. CocTaB u cTpoeHHE OCITKOB |
P https://m.edsoo.ru/863e6b72
@epMeHTBl — OHOJIOrHYECKHe
KatamuzaTopsl. JlabopaTopHast
6 pabota Ne | «3ydeHue | 0.5 bubmmoreka ITOK
KaTATMTHYECKOH aKTHBHOCTH ’ https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMHIIA3kI
WM KaTallazbl)»
bu6 K
7 Vrinesoasl. JInnuasl 1 nomotexa 1[0

https://m.edsoo.ru/863e6870




bubmmoreka LHOK

8 HyxnennoBsic KUCTOTEL. AT® hitps:/m.cds0o.ru/863¢6d5¢
9 Hctopus u MeToabl H3y4CHHUS bubmuorexa [JOK
KkieTku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak 1nenocTHas KuBas
cucreMa
CTtpoeHune 2yKapHOTHIECKOH
kietku. JlaboparopHas pabora Ne 2
«M3yuenue cTpoeHHs KIETOK bubmmoreka ITOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6110
OakTepHii oI MHKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB WK MeTadoIIN3M https://on.edsoo.rw/863e766¢
bubmmoreka LHOK
13 PoTocHHTE3. XCMOCHHTC3 https://m.edsoo.ru/863e7¢98
. bubmuorexa [JOK
14 nepreTureckuii 0oMex https://m.edsoo.ru/863e7aae
JKu3HeHHBIH UK KIETKH.
Jlenenne KineTkn. MuTo3.
15 Jlaboparopnas pabora Ne 3 0.5 bubmmoreka ITOK
«HaOmroneHe MHTO3a B KIIETKax https://m.edsoo.ru/863e7dcd
KOHYMKA KOpeIllKa JIyKa Ha
TOTOBBIX MHUKPOTpErapaTax»
16 buocunres 6cnka. Peakmms bubmmoreka LHOK
MaTpHYHOI'O CHHTE3a https://m.edsoo.ru/863e7%6e
17 Tpancnsiiust — OuocuHTE3 OeNKa bromiorexa IIOK

https://m.edsoo.ru/863e796e




18 Hexnerounsie GopMbl JKU3HH — bubmuoreka [JOK
BHPYCBI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @opMBl pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuorexa [JOK
https://m.edsoo.ru/863¢e714a
ObpazoBaHue H pa3BUTHE MTOJOBBIX
kneTok. OmnonoTBOpeHHeE.
21 Jlaboparopuas pabora Ne 4 0.5 bubmuoreka [JOK
«HM3y4eHne cTpOEHHs NOJOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpPOIIpEnapaTax»
” WHauBuyallbHOE pa3BUTHE bubmmoreka ITOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — nayka o
23 HaCJIe,[[CTBeHHoz”II‘(H H bubmrorexa LIOK
https://m.edsoo.ru/863e8612
HU3MCHUYNBOCTH
3aKOHOMEPHOCTH HACIeI0BAHUS
24 npmnaxoﬁ. Monorudpumatoe bu6mmorexa [IOK
https://m.edso0.ru/863e8878
CKpeIINBaHHE
UrHOpH/IHOE CKpelUBaHKE.
25 ?I)laKOH ief&BHCHl\fOFHC: bubmmorexa LLOK
https://m.edsoo.ru/863e89a4
HACJIe/IOBAHUS TIPU3HAKOB
CluernieHHoe HaclleJOBaHHE
%6 npu3HakoB. JTaboparopHas pabora 0.5 bubmmoreka ITOK

Ne 5 «3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHIHOTO

https://m.edsoo.ru/863e8c60




CKpeLIMBaHuA y Ap030(h MBI Ha
TOTOBBLIX MHKpOIIpenapaTax»

7 I'eneruka nona. Hacnenoranue | bubmuorexa [JOK
MPHU3HAKOB, CIEILIEHHBIX C [TOJIOM https://m.edsoo.ru/863e8c60
HsmenunBocth. Henacnencrsennas
H3MEHYUBOCTE. JlabopaTtopHas

)3 pabdota Ne 6. M3yuenue 1 0.5 bubmuoreka [JOK
MOIH(DUKAITHOHHOH H3IMEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUALIMOHHOTO psa
W BAPHALIMOHHON KPUBOI»

HacnencreeHHas H3MEHUYHBOCTE.

29 JlabopatopHnas pabora Ne 7. | 0.5 bubmmoreka ITOK
«AHaMU3 MyTalui y 1po30QHITEl https://m.edsoo.ru/863e8efe
Ha FTOTOBBIX MUKPOIIPENapaTax»

bubmuorexa [JOK

30 Petieritka esoseka : https://m.eds00.1u/863¢8d78
PeseprHeril ypok. O600meHuE M0

31 TeMme «HacaeacTBEHHOCTE H 1
U3MEHUYMBOCTH OPTaHNU3MOBY

bubmuorexa [JOK

32 Ceneicuus kak Hayka i npouece 1 https://m.eds00.ru/863¢9214

13 MeToabl ¥ JOCTHKEHHUSI CEIICKIIUH ) bubmuorexa [JOK
pacTeHHH U )KUBOTHBIX https://m.edsoo.ru/863e9214

14 BbuorexHonorus kak orpacis | bubmmoreka ITOK
POHU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[MPOTPAMME




11 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne Hdara uugposbie
n/n Tema ypoxa Bcero Konrpoatuerie | Ipakruueckue H3yueHusi  odpa3oBaTe/IbHbIE
padoThI paéoThI
pecypcnl
1 DBOIIONHS H METOIBI €€ U3YUCHUS 1 bubmrorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuTusi npe/cTaBIeHUN | bubmmoreka ITOK
00 IBOTIOIAH https://m.edsoo.ru/863e9570
bubmmoreka LHOK
3 Mukpossormons ! https://m.edsoo.ru/863e9cle
[Momymnsius Kak JIeMeHTapHas
eJIMHUIIA BUJIA M IBOJIIOLIHH,
4 JlaboparopHas pabora Ne | 1 0.5 brbamorexa [OK
https://m.edso00.1u/863e99¢6
«CpaBHEHHE BHJIOB TIO
MOP(}OIOrHIECKOMY KPUTEPHIO»
5 JIBIKYIIIHE CHITBI (3JIEMEHTapHBIC ) bubmuorexa [JOK
(haKTOPEI) IBOTFOITAN https://m.edsoo.ru/863¢9da4
. bubmuorexa [JOK
6 EctecTtBennstit ot60p u ero Gpopmbl | hitps:/m,edsoo.rw/863cded0 |
Pe3ynbTarhl 5BOIIOLMK:
MPUCNOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas | 0.5 bubnuoreka IJOK
pabota Ne 2 «Omucanue https://m.edsoo.ru/863e9fde
MPpUCNOCOOIEHHOCTH OPraHu3Ma 1
e€ OTHOCUTENBHOTO XapakTepa
g Hanpasnenus u nytu 1 bubmuoreka [JOK

MAKpO3BOJIOIHHA

https://m.edsoo.ru/863e9¢le




HeoOpatumMocTh 3BOTIONHA

HcTopus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3YUYECHUS
1 ['MnoTe3s! MPOUCXOKICHUS JKU3HH bubmuoreka [JOK
Ha 3emie https:/m.edsoo.ru/863ea5a6
12 Pa3BuTHe Xu3HH Ha 3eMIIe 10 3paM bubnuoreka IJOK
U nepuogam https://m.edsoo.ru/863eabbe
OCHOBHEIE 3TaIlbl YBOJTIOIUH
PaCTUTENHHOTO U KHUBOTHOTO MHpA.
13 [TpakTiueckas padora Ne | 0.5 bubmuoreka [JOK
«M3ydeHne HCKOaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSX)
14 CoBpemeHHas cucrema bubmmoreka ITOK
OpPraHH4YeCKOro MUpa https://m.edsoo.ru/863ea48¢
15 DBOJIIOIHS YeT0BEKA bubmuorexa [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JBmxymue cumbl ((hakTopsl) bubnuoreka IJOK
aHTpOIIOreHeE3a https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTaIHH dBOTIOIHH
YyeloBeKa
18 YemoBedeckue pachl U MPHUPOIHBIE bubmuoreka [JOK
ajanTtalnuy 4en0BeKa https://m.edsoo.ru/863eaca?
PesepeHblii ypok. O0o0nIeHHE 110
19 TeMe «BO3HMKHOBEHHE U Pa3BHTHE
JKU3HH Ha 3emiie»
20 JKOJIOTHS KaK HayKa




Cpenpl 0OMTaHUS H YKOJIOTHUCCKHE

bubmmoreka LHOK

21 (hakTopsI https://m.edsoo.ru/863eafec
Abunoruueckue GpakTopsl.
JlabopatopHnas pabora Ne 3.
((MOpCbOjIOI‘I/I‘IBCKI/Ie 0COOCHHOCTH BuGmiorexa 1IOK
22 pacTeHUN U3 pa3HBIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutauusy. JlabopatopHas padota
Ne 4. «BnusiHue cBeTa HA POCT H
pa3BHUTHE YEPEHKOB KOIIEyCa
bubmuorexa [JOK
23 broTieckie GaKTopkl https://m.edso0.ru/863eb348
JKONOTHYECKHE XapaKTePUCTUKH
nomyssiun. [Ipaktiudeckas padora
24 Ne 2 «[ToacuéT mIoTHOCTH 0.5
TIOMYJ/ISIINI pa3HBIX BUIOB
pacTeHHID
95 CoobiiecTBa OpraHu3mMoB — bubmmoreka LHOK
OMOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHEIE TIOKa3aTeln
27 JKOCHCTEMBI. DKOJOTHYECKHE bubmuorexa [JOK
nupaMu/ibl. CBOUCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [IpupoanbIe IKOCHCTEMBI
29 AHTPOIIOTE€HHBIE IKOCUCTEMBI
30 buocdepa — riobanphas bubmuoreka [JOK

3KOCHCTEMA 3EMITH

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA i bubmuoreka [JOK
duocdepsr https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onochepe 3emin 1

13 CocymiecTBOBaHUE TPUPOJIBI U i bubmuorexa [JOK
YeJI0BCYCCTBA https://m.edsoo.ru/863¢bale
PeseprHerit ypok. O6o0mieHne

34 TeMsl «CooO11ecTBa 1 1

JKOJIOTHYECKHE CHCTEMBbI?

OBUIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34

2.5







YYEBHO-METOAUYECKOE OBECHHEYHEHHE
OBPA3OBATEJBHOI'O INTPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIAA YYHEHUKA

METOAUYECKHE MATEPHAJIbBI IJI51 YYUTEJIA

U ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






