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Pabouas mporpamma no 6uonorun 10-11 kmaccoB cocTaBiieHa Ha OCHOBE:

- (penepasibHOTO rOCYJAPCTBEHHOTO 00PAa30BATENFHOTO CTAHIAPTA;

- aBTopckoit mporpammbl M. H. Ilonomapéra, O. A. Kopuunosa, JI. B. CumonoBa (pabouas
nporpamma «buonorusi» 10—11 knacce! : pabouas nporpamma K auHuM K nuann Y MK nozg
penakiueit M. H. [Tonomapésoii— — M. : Benrtana-I'pad, 2017)

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA COAEP/ KAHUSA KYPCA
«BOJIOT'US» CPEJHEI'O OBIIET'O OGPA3OBAHMUSI.
10—11 KJIACCBI

Breimyckauk Ha 0230BOM YPOBHE HAyIUTCS:

* PacKpbhIBaTh Ha TIPUMEPax Pojib OHOJIOTHN B ((OPMUPOBAHUN COBPEMEHHOW HAYYHOUW KapTHUHBI
MHUpa U B TPAKTUIECCKON JACATECIHLHOCTH JTFO/ICH;

* [IOHUMATh ¥ OTIMCHIBATH B3aMMOCBSI3b MEK/y €CTCCTBCHHBIMU HayKaMU: OMOJIOTHEH, (PU3UKOH,
XHMHECH; YCTAHABIIMBATH B3aMMOCBSI3b IIPUPOTHBIX SIBIICHHUI;

* IOHUMATh CMBICII, Pa3JINYaTh U OMIMCHIBATH CUCTEMHYIO CBSI3b MEXK/Ty OCHOBOTIOJIAr alOIIIUMU
OMOJIOTMYECKIMU TIOHITHSIMU: KJIETKa, OPTaHU3M, BU/I, IKOCHCTeMa, orocdepa;

* HCIT0JIB30BAaTh OCHOBHBIE METO 1B HAYYHOTO TIO3HAHKS B YICOHBIX OMOJIOTMUISCKUX
WCCIICTIOBAHUSAX, TTPOBOJIUTH SKCIIEPHUMEHTHI 110 U3yUSHUIO OMOJIOTHICCKIX OOBEKTOB U SIBJICHUH,
OOBSACHATH PE3YJIbTATHI SKCIIEPUMEHTOB, aHATM3UPOBATH MX, (POPMYITUPOBATEH BHIBO I,

* (hopMynTHpOBATH THITOTE3BI HA OCHOBAHUH MPEIOKEHHON OHMOJIOTHYecKoi nH(OPMAITUN 1
mpeyiaraTb BApUaHTHI IPOBEPKH TUIIOTE3;

* CpaBHUBATH OMOJIOTMYECKHE 0OBEKTHI MKy COOOM IO 3aaHHBIM KPUTEPHSM, JICIAaTh BHIBOIBI
¥ YMO3aKITFOUEHUS Ha OCHOBE CPAaBHCHUS;

* 000CHOBBIBATH €IMHCTBO KUBOW W HEXKMBOW MPUPOJIBI, POJCTBO KHUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPraHU3MOB U OKPYKaIOIIEH Cpe/ibl HA OCHOBE OMOJIOTHUSCKUX TCOPHIA,

* IPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPTaHUYCCKUX COCTMHEHUHN KIETKH (OCIIKOB,
JKUPOB, YIIIEBOJIOB, HYKIICHHOBBIX KHACJIOT);

* pacro3HaBaTh KJICTKH (IIPOKAPHOT U 3YKAPHUOT, PACTCHUH M YKUBOTHBIX) 110 OTIMCAHUIO, Ha
CXEMATHYECKUX U300paKCHUIX; YCTAHABIUBATh CBA3b CTPOCHHUS U QYHKIIMI KOMIIOHCHTOB
KJIETKH, 000CHOBBIBATh MHOTOO0Opa3ne KJIETOK;

* pacro3HaBaTh MOMYJISIIIMIO M OMOJIOTMYECKUI BUJI IO OCHOBHBIM IPU3HAKAM; * OIUCHIBATH
(EeHOTHIT MHOTOKJICTOYHBIX PACTCHHI 1 )KMBOTHBIX 110 MOP(OJIOrHIeCKOMY KPUTEPHIO;
00BACHATH MHOIOOOpa3He OPraHUu3MOB, IPUMEHSISI SBOJTIOIMOHHYIO TEOPHIO;

* KJ1acCU(UIUPOBATH OMOJOTHYECKHE 00BEKThI, HA OCHOBAHUH OJTHOTO MM HECKOJbKUX
CYIIECTBEHHBIX TPU3HAKOB (TUITBI TUTAHUS, CIIOCOOBI IBIXaHUSI U PA3MHOXKCHHSI, 0COOCHHOCTH
pa3BUTHA);

* 00BSCHATH MPUYMHBI HACJICICTBEHHBIX 3a00JICBAHUIA;

* BBISIBJIATH M3MEHYUBOCTh Y OPraHU3MOB; OOBSICHSTD MTPOSBICHUE BHJIOB N3MEHYMBOCTH,
UCIIOJIb3Ysl 3aKOHOMEPHOCTH M3MEHUYUBOCTH; CPAaBHUBATh HACIICACTBEHHYIO U
HEHACJIEJICTBEHHYIO U3MEHUNBOCTH;

* BBIABIISITH MOp(oIoTHYeCKue, PU3NOIOTHYECKHE, TOBECHUECKHE aAanTallid OPraHu3MOB K
cpene OOUTaHUs U JEHCTBUIO IKOJIOTHYECKUX (DaKTOPOB;

* COCTABJISITh CXEMBI TIEPEHOCA BEIECTB M SHEPTUHU B DKOCHCTEME (LIeTTH MUTAHUA);

* IPUBOJIUTH J0KA3aTeIbCTBA HEOOXOAMMOCTH COXpaHEeHHsI OMOpPa3HOOOpa3us Uil yCTOHYHBOTO
Pa3BUTHUS U OXPAHBI OKPYKAIOIIEH Cpeibl;

* OI[EHUBATh IOCTOBEPHOCTH OMOJIOTHYECKON NH(POPMAIMH, TOJTYyYeHHON U3 pa3HbIX
HMCTOYHUKOB, BBIICISTH HEOOX0IMMYIO HH(POPMAIHIIO /IS UCIIOJIb30BAHUS €€ B YUeOHO
JeSITENFHOCTH U PELICHUH MPAKTUYECKUX 33]1a4;

* IPEICTABIATH OMOJIOTHUYECKYIO HHPOPMAIUIO B BUE TeKCTa, TaOIUIlBL, TpaduKa, JUarpaMMbl

Y JIeTaTh BBIBOJIbI HA OCHOBAHUH MPEACTABICHHBIX TAHHBIX;



* OICHUBATL POJIb IIOCTI/I)KQHI/II;'I T'CHCTUKH, CCIICKIINH, OMOTEXHOJIOTUH B HpaKTH‘{eCKOfI
JACATCIBHOCTH 4YCJIOBCKA U COOCTBEHHOU KHN3HH,

* O0OBSICHATH HETATUBHOE BIIMSHUE BCIICCTB (aHKOFOHH, HUKOTHUHA, HAPKOTUICCKHUX Bemecm) Ha
3apOJbIIICBOC PA3BUTHUC YCITIOBCKA,

* 00BSACHSATH MOCJICACTBUSA BIIMAHUA MYTAIrCHOB;,

* 0OBSCHATH BO3MOIKHBIE IMPUYIUHBI HACJICACTBCHHBIX 3a00JICBaHMUIA.

COAEPKAHUE YYEBHOT' O ITIPEJIMETA «BUOJOI'U5».

10 KUIIACC
BBenenne B kypc o6mieit 6uoJsiorum (5 v)

Conepxxanre M CTpyKTypa Kypca oOmiedt Omosioruu. OCHOBHBIE CBOMCTBA KMBOTO. YPOBHU
OpraHu3aIluy KUBOW MaTepuy. 3HAaU€HUE NMPAKTHYECKONH OMOJIOTHH.
BbuocdepHblii ypoBeHs xu3Hu (8 4)

VYuenue o 6uocepe. [IpoucxoxaeHue KuUBoro BeniecTsa. bruojgoruueckas 3BOMIONMS B pa3BU-
tun Ouocdepsrl. Ycnosus xku3Hu Ha 3emiie. bruocdepa kak rinodanpHas skocucrema. Kpyrosopot
BemecTB B mpupose. OcoOeHHOCTH OHOCPEPHOrOo YpPOBHS OpPTaHMU3AIMU >KUBOM MaTEPHH.
B3anMooTHOIIEHHS YeToBeKa U TPUPOIBI Kak (HaKTOp pa3BUTUS OUOChEpHI.
Buoreonenoruyecknii ypoBeHb Ku3HU (6 9)
buoreoneno3 kak o0coOblii ypOBEHb OpraHM3allUd >KU3HU. YUeHHe O OHOreoleHOo3e U
skocucteme. CTpoeHne U CBoMcTBa OuoreoneHo3a. CoBMeCTHas )KU3Hb BUJOB B OMOTEOIICHO3E.
[IpuurHbBI yCTOWYHMBOCTH OHOTEO1IEHO30B. 3ap0KIeHHE U CMEHA OMOT€0EHO30B.
IMonmyasIMOHHO-BUI0BOI YPOBEeHb *ku3HH (13 1)

Bun, ero xpurepuu u ctpykrypa. Iomynsmust kak Gopma cymiecTBOBaHHs BHIa U Kak ocolast
reHeruyeckas cucrema. [lomymnsius kak OCHOBHas €JUHMIIA 3BoJOLMU. BupooOpasoBaHne —
MpoLecC BO3HMKHOBEHHUS HOBBIX BUIOB Ha 3emie. CucTeMa >KMBBIX OpPraHM3MOB Ha 3eMmile.

Dtanbl aHTpororeHe3a. YemoBeK Kak YHMKaIbHBIM BHUI KUBOW mpupobl. ctopus pa3BuTus
ABOJIIONIMOHHBIX ujel. EcTtecTBenHbIl 0TOOD 1 ero dhopmbl. COBpeMEHHOE yueHHEe 00 3BOJIIOIIH.
OcHoBHbIE HampaByieHHs 3BOJIOIUH. OCOOEHHOCTH MOMYNSAIIMOHHO-BUIOBOTO YPOBHS YKU3HU.
Bcemupnas crpaTerust oxpaHbl IPUPOIHBIX BUIOB.

IIpumepHbIiil epeYeHb Ja00PATOPHBIX M NPAKTHYECKUX PadoT (Ha BHIOOP yUuHMTeJIs)

1. Ucnonb30BaHue pa3iMuHbIX METOJIOB MPU U3yYECHUH OUOJIOTUYECKUX 0OBEKTOB.
2. TexHuKa MUKPOCKOTIMPOBAHHSI.
3. U3ydeHue KIETOK pacTeHHH U >KUBOTHBIX MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpenaparax u
WX OIHUCAHUE.
4. TlpuroToBiieHue, pacCMaTPUBAHUE U ONMCAHUE MUKPOIIPENapaTOB KIETOK PaCTEHUH.

5. CpaBHEHHE CTPOCHUS KIIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTEepuil.

6. Mzyuenue ABM>KEHUS IUTOIIIA3MBI.
7. N3ydeHue mia3mMolin3a 1 Aeraa3MoJIn3a B KIIETKaX KOKHIIbI JIyKa.

8. M3zyueHme QepMEHTATUBHOTO paCIICIICHUS TMEPOKCHAA BOAOPOJAa B PACTUTENBHBIX U
KUBOTHBIX KIIETKaX.

9. O6HapyxkeHue 6eJIK0B, YTIEBOAOB, JUIHIOB C TOMOIIBI0 KAYECTBEHHBIX PEAKIU.

10. Beigenenue JJHK.

11. 3yueHne kaTanuTH4YEeCKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMuUIa3bl WK KaTanasbl).
12. Habmrogenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyka Ha TOTOBBIX MUKpOTIpenaparax.

13. N3yyeHue XxpoMOCOM Ha TOTOBBIX MUKpOIpenapaTax.

14. N3yyenue crtaanii Mmeiio3a Ha TOTOBBIX MUKpOIIpenapaTax.

15. N3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

16. Pemienue aneMeHTapHBIX 33724 M0 MOJIEKYISPHON OHOTOTHH.

17. BolsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOJbILIEH UeIOBEKA U APYTUX MO3BOHOUHBIX KUBOTHBIX
KakK JOKa3aTelbCTBO UX POJICTBA.

18. CocraBiieHH€ 31€MEHTapPHBIX CXEM CKpPEILBaHHUS.



19. PemieHne reHeTHYECKUX 3a/1a4.

20. N3ydenue pe3yabTaToB MOHOTHOPHIHOTO U TUTHUOPHUIHOTO CKPELIMBAHUS Y APO30(PUIIBL.
21. CocraBiieHHE U aHAJIU3 POJAOCIOBHBIX YEIIOBEKA.
22. 3yuyeHue N3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psijia ¥ BapUALMOHHON KPUBO.
23. Onucanue (HeHOTHIIA.

24. CpaBHEHHE BUI0B IO MOP(POIOTHUECKOMY KPUTEPHUIO.

25. Onucanue npucrnoco0JeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.

26. BrisBieHue TPUCTIOCOONEHUI OPraHU3MOB K BIHMSHUAIO PA3IMYHBIX  IKOJIOTHYECKHX
(hakTopoB.

27. CpaBHEHHE aHATOMUYECKOTO CTPOCHHUS PACTEHUN PAa3HBIX MECT OOMTAHUSI.

28. Metozpbl n3MepeHus PakTopoB cpeabl OOUTaHMSL.

29. 3yueHue 3KOJOTHMYECKUX afanTalnuii YeIoBeKa.

30. CocraBiieHue NUIIEBBIX LENEH.

31. M3ydyeHue u onrcaHue 3KOCUCTEM CBOCH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYP U MPOIECCOB, MPOUCXOISAIIUX B IKOCUCTEMAX.

33. OreHka aHTPOTIOT€HHBIX U3MEHEHUH B PUPO/JIE

Tematuueckoe IIIAHUPOBAHUC

10 knacc
Ne i/ HaumenoBanue pasaesia Kosan4yecTBo 4acos
1 Brenenue B kypc oOmiei 54
Omosoruu
2 buocdepHbrit ypoBeHB KU3HH 8u
3 buoreonenoTrueckuii ypoBeHb 6u
KU3HU
4 [TonynssurMoOHHO-BUI0BOM 134
YPOBEHB JKH3HU
Peseps 34
Bcezo 354y
11 KJIACC

Opranu3mMeHHbIil ypoBeHb ku3HH (16 1)

OpraHu3MeHHBII ypOBEHb OPraHM3alMM XU3HU M €ro poib B mnpupoae. OpraHusM Kak
6uocucrema. IIporeccsl >KM3HEAEATEIBHOCTH MHOTOKJIETOYHBIX OpPraHW3MOB. Pa3mHOXeHue
opranu3mMoB. OIJIOJOTBOPEHME U €r0 3HaYeHHE. Pa3BuTHe oprann3Ma oT 3ap0KJI€HUs 10 CMEPTHU
(oHTOreHe3). MI3MEeHUMBOCTh MPU3HAKOB OPraHU3Ma M €€ TUIbIL. | eHeTnyeckne 3aKOHOMEPHOCTH,
otkpeiTeie . Mennenem. HacnenoBaHue nNpu3HAKOB TNpU JAUTHOPUIHOM CKPELIMBAHUU.
I'enernyeckue OCHOBBI CeleKIMHU. ['€HEeTHMKa Mojla M HacleJOBaHME, CLEMJIEHHOE C IIOJIOM.
HacnenctBennsie 6one3nu yenoBeka. JlocTvykeHHs OMOTEXHOJIOTUM M 3THYECKUE aCIEKThl ee
uccnenoBanuil.  PakTopbl, ONpElNENAIOIIME 340pOoBbe  uejoBeka. llapctBo  Bupycsr:
pasHooOpa3ue u 3HaueHue. BupycHslie 3a00s1eBaHus.



Kuerounblii ypoBeHb ku3uHu (9 1)
KiterouHslii ypOBEHb OpraHM3aluy KUBOW MaTepuu U €ro poib B npupoje. Kierka xak sran
9BOJIIOLMM KMBOIO B uctopuu 3emuid. CTpoeHue KIETKH 3ykKapuoT. OpraHouapl Kak
CTPYKTYPHBIE KOMIIOHEHTHI LMTOIIa3Mbl. KieTouyHelii nukil. JleneHue KIEeTKH — MWTO3 U
Meiio3. OcobeHHOCTH 00pa3oBaHMs TOJOBBIX KIETOK. CTpykTypa W (DYHKIMH XPOMOCOM.
Hcropus pasBUTHs HAYKH O KIIETKE.
MouiekyJSIpHBII YPOBEHbD KU3HH (8 4)
MouiekynspHblii ypOBEHb OpraHu3alliM >KUBOM MAaTe€pUM U €ro pojib B npupoie. OCHOBHbIE
XAUMUYECKHE COCAMHEHUs >XuBoW Mmarepuu. CTpykTypa M (DYHKIMHM HYKICHHOBBIX KHCIOT.
[Ipornecchl cuHTE3a B )KMUBBIX KieTkax. [Iponeccsl bnocunaTesa 6enka. MoseKyasipHbIe TPOLEeCCH
paciuernieHus. Perynsaropsl MOJEKYISIPHBIX IPOLIECCOB. 3aKIOYEHHUE: CTPYKTYPHBIE YPOBHU
OpraHu3aIK KUBOM MPUPOIBL.
IIpumepHBbIii IepevyeHb JJA00PATOPHBIX H MPAKTHYECKUX PadoT (HAa BLIOOP yunTeJIs1)

1. Ucnonb30BaHue pa3inyHbIX METOJOB MTPH U3YUEHUH OMOJIOTHYECKHX OOBEKTOB.
2. TexHuka MUKPOCKOTIMPOBAHUSI.

3. U3ydeHune KIeTOK pacTeHHI U )KUBOTHBIX 10 MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpenaparax u
UX OIMCAHUE.
4. [IpuroTtoBieHue, pacCCMaTPUBAHUE U ONMHUCAHUE MUKPOIIPENAPATOB KIETOK PACTCHHIA.

5. CpaBHEeHHE CTPOEHUS KIETOK PACTEHMI, )KUBOTHBIX, TPHOOB 1 OaKTEpHiA.

6. M3ydyenue IBM>KEHUS [IUTOIIA3MBI.

7. I3yuenne miua3Moim3a U Jemia3Moin3a B KIIETKaxX KOKHIIBI JIyKa.

8. H3yueHue QepMEHTATUBHOIO pacIICIIEHUS! IMEPOKCHAA BOJOPOJAa B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX.

9. OGHapyxeHue OeKOB, YIIIEBOJIOB, JUMUIOB C TOMOIIBIO KAUeCTBECHHBIX PEaKITHH.

10. Beigenenue JIHK.

11. U3ydyeHune KaTaTUTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha IpUMEpe aMMJIa3bl WM KaTalasbl).
12. HaGnrogenne MuTO3a B KJIIETKaX KOHUYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKPOTIpErapaTax.

13. M3ydyeHue XxpoMOCOM Ha TOTOBBIX MUKpOMpenaparax.

14. U3ydyenue craauii Melo3a Ha TOTOBBIX MUKpPOTIpEnaparax.

15. N3y4yeHue CTpOeHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpPOIIpENapaTax.

16. Pemenue aieMeHTapHBIX 3aa4 110 MOJICKYIISIpHON OMOJIOTHH.

17. BbIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apOJbILIEH YEIOBEKA U JAPYTrUX MMO3BOHOYHBIX KUBOTHBIX
KaK JOKa3aTeJbCTBO UX POJICTBA.

18. CocraBiieHHE 31€MEHTAapPHBIX CXEM CKPELLMBaHMUS.

19. Pemienne reHeTHyeCcKuX 3aaad.

20. M3yuenue pe3ynbTaToB MOHOTHOPUAHOTO M TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(DUIIBL.
21. CocraBieHue U aHAJIU3 POJAOCIOBHBIX YEIIOBEKA.
22. 3yueHue u3MeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM.

23. Onucanue peHoTumna.

24. CpaBHEeHHE BHIOB IO MOP(OIOTHUECKOMY KPUTEPHUIO.
25. Onucanue NpUCHocoOIEHHOCTH OPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa.
26. BeoigBieHue NpPUCHOCOONEHUI OPraHU3MOB K BIMSHUIO PA3IMYHBIX 3KOJIOTMYECKHX
(bakTOpOoB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHHUS PACTEHUN Pa3HBIX MECT OOUTAHUSI.

28. MeTo1b1 3MepeHus (PakTopoB cpeibl OOUTAHMUSL.

29. U3yueHue 3KOJOTHYECKUX afaTallui YeIOBEKA.
30. CocraBiieHHE MUIIEBBIX LIETIEH.

31. 3ydyeHue u onrcaHre 3KOCUCTEM CBOE€H MECTHOCTH.
32. MoaenupoBaHue CTPYKTYp U MPOLIECCOB, IPOUCXOAAIINX B SKOCUCTEMAX.
33. OneHKa aHTPONIOT€HHBIX U3MEHEHUN B IIPUPOJIE.



TemaTnueckoe IIaHUPOBAHUE

11 xnacc
Ne ni/m HaumenoBanue pasaeiia KosunyecTBo yacos

1 OpraHu3MeHHbI ypOBEHb KU3HU 16 4

2 KineTouHslil ypoBeHb KU3HU 94

3 MoJiekyasipHbIii YpOBEeHb 81

KU3HH
Peseps 24
Bcezo 354
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