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MHNOSACHUTEJIBHAS 3AIINCKA

Hacrosimass pabGodass mporpamMma OCHOBHOTO 00Imiero oOpa3oBaHUST 1O OHOJOTHH
npennaznayeHa g 10-11 kimaccoB ABTOHOMHOM HEKOMMeEpUYECKOH o0Imieo0pa3oBaTenbHON
opranmsanun «IlpaBocnaBuas Knaccuueckas ['mmuazusi umenu Armnocroiia u EBanrenucra
HNoanna borocnosay.

Paboyas mporpamma pa3paboTaHa Ha OCHOBAHHH:

- 3akoHa PD Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit denepaunny;

- CTaHJapTa MpPaBOCIABHOTO KOMIIOHEHTA CPEAHEro 00Iero, 0opa3oBaHus sl y4eOHBIX
3aBeneHuit Poccuiickoit @enepanuu oTaena peIMruo3Horo oOpa3oBaHus U Karexusauuu Pycckoit
[IpaBocnaBuoii Llepksu 2012 r.;

- OcHOBHO¥ 00pa30BaTEIHLHOM MPOTPAMMBI CpeAHEro 00IIero oopazoBanus [ MMHa3uK;

- yueOHOTO IU1aHa ABTOHOMHOI HEKOMMepYecKoi o011eo0pa3oBaTeIbHON OpraHu3aluu
«IIpaBocnaBnas Kiaccuueckast [ mmuasus umenu Anocrona u EBanrenucra Moanna borocmoBay;

Pabouass mporpamma oTpaxkaeT BapuaHT KOHKpeTH3aluu TpeOoBaHuil DenepalbHOrO
roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa CpPeAHEero ooOmiero obOpa3zoBaHus (mamee —
®I'OC COO) o Grostoruu U 0decreunBaeT coaepKaTeNbHyto cocrassonyo @I'OC COO;

- YMK Jlunus xusnu-Ilaceunuk B. B., Kamenckuit A.A., Pybuos A.M., llIsenos I'.T".;
non pen [laceunuka B. B., AknimonepHoe o6mectBo «M3natensctBo «IIpocBemnienne.

[Ipu pa3paboTke MporpamMMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY JUIS OTIPEICIICHUS
MOJXO0JIOB K (OPMHUPOBAHUIO COJIEp)KaHUS y4eOHOTO mpeamera «BHOJOTHS» COCTaBHIIM:
koHrentyanpHbie mojoxeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH II€JIEH, COIEp>KaHMs,
pe3ynbTaToB 00yueHUs: U TpeOOBaHHWI K YPOBHIO NMOJTOTOBKH BBIIMYCKHUKOB, MOJOXEHHS 00
o0UMX HeNsIX M MPUHIUNAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoit deaepannn, a TakKe MOJOKEHHS O crielupuKe OMOJIOTHH,
e 3HAUEHHWU B TO3HAHMM KUBOW MPHUPOABI U OOECHEUYEHHUU CYHIECTBOBAHUS UYEJIOBEYECKOTO
oburectBa. CorjlacHO Ha3BaHHBIM MOJI0KEHHSIM, OIIPEIETICHbI OCHOBHbIE (DYHKITUH TPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Iporpamma no 6uosoruu Jaét mpencTaBiIeHUe O IeNsIX, 00 o0uel cTpareruu o0y4eHus,
BOCIIUTaHUS W pa3BUTUA OOydaromuxcs cpeacTBaMu ydeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachpeiesieHue Io
paszenaM U TeMaM, PEKOMEHIyeMYIO IMOCJIeN0BaTeIbHOCTh M3y4eHHs] y4eOHOro MmaTepuaia C
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOIIXCA.

B mporpamve mo OuWONIOTMM TakKe YUMUTHIBAIOTCS TPEOOBAHMUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ylbTaTaM o00ydeHus B (GopMHUpOBaHUHU
OCHOBHBIX BHJIOB YU€OHO-I103HABATEIHHON JIESATEIBLHOCTH YYEOHBIX AEUCTBUN O0O0yYarOMIUXCS 10
OCBOCHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 06a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B M3Y4YeHUH OWOJOTHHM, Onarogaps YemMy B HeW mpocMaTpuBaeTcs
HaMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MIPEJICTaBICHU O 370pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaromen
npupoaHoi cpene. [loaTomy Hapsay ¢ U3ydeHHeM 001IeOMOIOTHIECKIX TEOPHA, a TAK)Ke 3HAHUHN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MIPOLIECCOB B MPOrpaMMe IO OMOJIOTHH YIEIeHO BHUMAHUE UCIIOJIb30BAHUIO TTOJTyYE€HHBIX 3HAHUN
B TOBCEJHEBHOW JKM3HHM ISl pEIICHHUS TPHUKIATHBIX 33734, B TOM YHCIE: MPOPUIAKTHKU
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HACJIC/ICTBEHHBIX ~ 3a00JICBaHMI  YENOBEKa, MEAUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHMS KOJOTMYECKH I€JIeCO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH MPHUPOTHOU cpere,
aHauM3a BIMAHUS XO3AWCTBEHHOHM JEATEIHLHOCTH 4YEJIOBEKa Ha COCTOSIHME NPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHUMAaHHA K MPUKIAJHOW HANpPaBIEHHOCTH Y4€OHOTO
npeamera «bHoJIOTHS) TPOIUKTOBAHO HEOOXOIUMOCTHIO 00eCIeUueH s YCIOBUN JUTS PEHICHUs
OJTHOM M3 aKTyaJbHBIX 3a]1a4 NIKOJIFHOTO OHMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas MPEaoIaraet
dbopmupoBanre y OOy4aromUXCs CHOCOOHOCTH AaNTHPOBATHCS K M3MEHEHHSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHEe cpenHero oOuiero oOpa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4arOIIUXCS NPEACTABICHUH O HAay4YHOW KapTHHE MUDA,
pacmupsieT 1 0000IIaeT 3HAHKS O )KUBOW NPUPOJe, €€ OTIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLWHU, CO3Ma€T YCIOBHS JUIS: TO3HAHHS 3aKOHOB >KMBOHM IPHPO/IHL,
¢dopmupoBanusi (PyHKIIMOHAJIBLHOM TI'PaMOTHOCTH, HaBBIKOB 3/JI0pOBOr0 M Oe3omacHoro obpasza
KHU3HH, IKOJOTHUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIEC U YETIOBEKY.

Bonpmoe 3HadeHWe OWOJIOTHST WMEET TakXkKe JUIs pelIeHUS BOCIUTATEIBHBIX U
Pa3BUBAIONINX 337a4 CpeAHETo o0Iero oopazoBanus, coruanu3anuu odydaronuxcs. M3ydaenne
OnosoTnu 0OecneunBaeT yCIoBHs sl POPMUPOBAHHS MHTEIUIEKTYaTbHBIX, KOMMYHUKAIIHOHHBIX
W WHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpBI, CHOCOOCTBYET HHTETPAIUU
OMOJIOTUYECKAX 3HAHUH C TPEICTABICHUSIMH W3 APYrHMX YYEOHBIX NPEJIMETOB, B YaCTHOCTH,
¢bu3uku, xumun U reorpaduu. HazBaHHBIE TIONOXKEHUS O MpeIHA3HAYEHUH YIeOHOTO TpeaMeTa
«bronorus» cocTaBUIIM OCHOBY JUTSI OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0
coJiepKaHusl, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHUH.

OT60p conepkanus yueOHOTO npeameTa «brosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UILUN KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: AOJHKHBI
OCBOUTH 3HAHUS U YMEHHMsI, 3HaUMMbIe Ui (JOPMUPOBAHUS OOMIEH KyIbTYPHI, OMpEIEsIONIe
aJIcKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYXKAlollel MNPUPOJHON cpeae, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM KU3HU U MPaKTUUeCKOU nesTenbHOCTH. Ocob0e MeCcTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM s  (QOpMHUpOBaHUs
MPEJICTAaBJICHU O COBPEMEHHON eCTECTBEHHO-HAy4yHOW KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIOMINX I'YMaHU3allUU OUOJIOTHUECKOT0 00pa30BaHHUs.

CrpykTypupoBaHUE cOJiep>KaHUsl y4eOHOro Marepuajga B HporpamMmme Mo OuOoJIOTHUH
OCYILIECTBJICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOU MPUPOIBL, O €€ YPOBHEBOM OPraHU3allUU U 3BOJIIOIMH. B COOTBETCTBUY C 3THM B CTPYKTYpe
yuebHoro mnpeamera «buonorus» BbIAEICHBI CIEAYIONINE coAepkKaTrenbHble TUHUHN: «buonorus
Kak Hayka. MeTo/ibl HaydHOTO MO3HaHuA», «KileTka kak Omosioruyeckasi cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrtema 1 MHOTooOpa3ue OpraHu4eckoro Mupay», « IBOJIOLUS
KHUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTI.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHU3aIllUU >KUBBIX CHCTEM
pPa3HOTO paHra u MpUoOpETeHHEe YMEHUN MCIONIb30BaTh 3TH 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEIICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTiwkeHue Leiau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcst pelIeHneM CIeIyIouX 3a1ay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HAaHUH 0 OMOJIOIMYECKUX TEOPUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyKalluX OCHOBOM Jiusi  (GopMHupoBaHUS
MPEJICTAaBICHU O ECTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOTO TO3HaHUS,
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CTPOEHUHM, MHOTOOOpa3suu U OCOOCHHOCTSX J>KMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allNH,
BBIJAFOIIHUXCSI OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

(dbopmupoBaHre y OOYJarOIIMXCS IMO3HABATEIBHBIX, WHTEIUICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B IpOIecce aHAIM3a JaHHBIX O MyTSX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJIeH ¥ TI0JIX0/I0B K U3YyYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alluu;

CTaHOBJICHHME Yy OOydJarommxcsi oOmeld KyJabTypbl, (QYHKIMOHAIBHOW T'PaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLIEHWBATH SIBJICHUS OKPYXAIOIIEr0 MUpA >KUBOU MPUPOJIBI HA
OCHOBAHWH 3HAHUH U OTBITA, TIOJTYICHHBIX ITPU U3yYCHUH OUOJIOTHH;

¢dbopmupoBanre y OOyJarOmUXCs YMEHHH HJUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTHYECKUX
3HAHUW B MPAKTHYECKON [EATEILHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM KUBOW TPHUPOJIBI,
HEOOXOMMOCTH OEpEKHOTO OTHOIICHUS K HEH, COONIOACHHS STUUECKUX HOPM TPHU MPOBEICHUHN
OMOJIOTMYECKUX MCCIIEI0BAHNN;

OCO3HAHUE IIEHHOCTU OMOJIOTMYECKUX 3HAHUM JIJISi TOBBIIICHUS YPOBHS IKOJOTHYECKOM
KYJbTYpPHI, 11 (POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHHS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEAHEBHOM JKMU3HHU JUISI OIEHKH
MOCJIEJICTBUI CBOEH JEATEIbHOCTH 1O OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(PUIaKTHKN 3a00IeBaHU.

B cucreme cpemnero o6mero oopasoBanus «buosnorusy, ndydaemasi Ha 6a30BOM ypOBHE,
SIBJISIETCSL OOs3aTENBHBIM YUYEOHBIM TPEAMETOM, BXOJSAIIUM B COCTaB MPEAMETHOW 00sacTh
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.

Jlnst m3ydeHusi OMoJIoTuK Ha 0a30BOM YPOBHE CpeIHEro o0mero oopa3oBaHUusi OTBOJAUTCS
67 gacos: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11 kimacce — 33 waca (1 yac B Heneno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKamu, Quiocodueil, 3THUKOH, 3CcTeTUKOM M mpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUH COBPEMEHHOM HayuHOU KapTUHBI MUpa. CuctemMa OMOJIOTUYECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MpHUpOoabl (HAOII0eHHEe, IKCIIEPUMEHT, ONMCAaHHUEe, U3MEPEHHUE,
KJ1accu(UKanus, MOJISTUPOBaHUE, CTaTUCTHUECKass 00paboTKa JaHHBIX).

demoncrpauun: IToprpetsi: Y. Hapsun, I'. Mengens, H. K. Konbuos, [Ixx. Yorcon u @.
Kpuk.

Tabmuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KMUBOW TPUPOJIBD.

JlabopaTopHble H mpakTH4YecKkne padoThl: [Ipaktnueckas padora Ne 1. «Mcrnoab3oBanue
Pa3IMYHBIX METOJIOB IIPU U3YYEHUU OHOJIOTHYECKHX OOBEKTOBY.

IIpasocnaeuwiii komnonenm: IlpagociasHvle ecmecmseoucnvimamenu

Tema 2. 7KuBble cucTeMbI H HX OPraHU3aIUA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHuYMEe KUBBIX
CUCTEM OT HEOPraHMYECKOUN MPUPOIBI.

CpoiictBa OumocucteM M UX pa3HooOpasue. YPOBHM OpraHu3alid OHUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBI,  TKAHEBBIA,  OPraHU3MEHHBIM,  IOMYJISLMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU ), OMOChEPHBIH.

Hdemoncrpanun: Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HH», «YPOBHH
OpraHu3aIy >KUBOU MPUPOIBI».



O6opynoBanue: Moaens MoJiekyinsl JJHK.

IIpasocnasusiii komnonenm. Cemb OHell COMBOPEHUsL MUPA

Tema 3. XuMn4ueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTAB KIETKH. XUMUYECKHUE JIEMEHTBI: MAKPOIIEMEHTBI, MUKPOAJIEMEHTHI.
Bosa 1 MuHepanbHbI€ BElIECTBA.

@OyHKIMM BOJbl M MUHEPAJIBHBIX BellecTB B KieTke. [loanepikaHue 0CcMOTHUECKOTO
Oananca.

benku. CocraB u crpoeHue 6eykoB. AMMHOKHUCIIOTE — MOHOMEpBI OenkoB. HezameHuMmele
U 3aMEHHUMbIE aMHHOKUCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBolicTBa OenkoB. buonornyueckue QyHKIMM OEITKOB.

®epMeHThl — Ouosornyeckue karaiauzaTopbel. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cneuu@uuHocTb. Kodepmentsl. Buramunbpl. OTinuuss  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTau3aTopoB.

VYrieBoabl: MOHOCaxapu/Ibl (TIIFOKO3a, prb03a U 1e30KCuprb03a), nucaxapubl (caxaposa,
JIaKTO3a) W ToJMcaxapuibl (Kpaxmani, TJIMKOTeH, IeJUII0NIo3a). buonorndeckue ¢GyHKIUN
YTJIEBO/IOB.

Jlunuael: Tpurnuuepuasl, Qocdonunuasl, crepounsl. ['mapodmibHO-TUAPO(POOHBIE
cBoiicTBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JMIIHUJIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK 1 PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJOT.
Crpoenne u ¢yaxkuun JJHK. Crpoenne m ¢ynxkumm PHK. Buger PHK. AT®: crtpoenue u
byHKINH.

[utonorusa — nHayka o kierke. KiietouHas Teopusi — mpuMep B3aMMOJACHCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHHUS KIETKH.

Knetka kak nenocrtHas xuBas cucrema. OOuue npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, moJsiekynbl JJHK kak renernueckuii ammapar, cucTemMa CHHTe3a Oerka.

Tunel KIeTOK: JyKapuoTHYyeckas M mpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTHYeCcKoi KieTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazma u e€ oOpraHoOUIbI.
OnnomeMOpannbie opranouab! kietku: JIIC, anmapar ['onbmxku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHOUAbl KJIETKU: MUTOXOHIPHUH, IIAacTUIbL. IIponcxoxaeHne MUTOXOHAPUN U iactul. Buabl
wiactug. HememOpaHHble OpraHOUIbl KIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHUOJIH,
pECHUYKH, KIyTUKU. ODyHKIUU OPraHOUI0OB KIETKU. BritoueHusl.

SAnpo — perynstopHslil neHTp KieTku. CTpoeHue aapa: sjaepHas 000JouKa, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

demoncrpanun: [loptpetsi: A. JleBenryk, P. I'yk, T. l1IBann, M. lllneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. Bap.

Huarpammbl:  «Pacnipenenenrie  XMMUYECKMX JJIIEMEHTOB B HEXHUBOM  MPUPOIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuier u cxemsl: «lleprogudeckass TabmuIa XMUMHUYECKUX JlIeMEHTOB», «CTpoeHue
MOJIEKYJBI BOJIbI», «brocuHTe3 Oenka», «CTpoeHne MoneKynsl Oenka», «CtpoeHue gepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
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KIeTkn», «CTpoeHue XUBOTHOM KieTkn», «CTpoeHue pacTUTENIbHOW KieTku», «CTpoeHue
MPOKAPUOTHUECKOU KIETKNY, «CTpoeHUE siipa KIETKW», «YTIeBOABDY, «JIMIuab».

O6opynoBaHue: CBETOBOW MHKPOCKON, 000pyIOBaHWE JUIsl MPOBEACHUS HAOIIOACHMUIA,
M3MEpEHUH, IKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEILHBIX, KUBOTHBIX U OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U mpakTuuyeckue padorbi: Jlaboparopnas padota Ne 1. «M3ydyenue
KaTaJUTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMEpPE aMuUIIa3bl WK KaTajaasbl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHHE CTPOCHHS KJICTOK PACTCHHMU, XUBOTHBIX W
OaKkTepuil 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIIapaTax U MX OIMHCAHUE).

IIpasocnaeuwiii komnonenm: boe — ecmb cymuv 8ce20 HU8020, 8 HEM HAUANO 8CEX HAYAT

Tema 4. ’KuzHenesATeJIbHOCTH KIETKH.

OOmeH BemiecTB, WM MeTa0OJU3M. AcCUMWIIIMS  (IJJacTUYECKUd OOMEH) u
TUCCUMMJIISALINSA (PHEpreThUecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB ¥ SHEPTUU B MIOHUMAaHUHM METa00Iu3Ma.

Tunber oOMeHa BemecTB: aBTOTPOGHBIM U TeTepoTpodHbIid. Poib depmMeHTOB B 0OMEHe
BEIIECTB U MPEBPAILLEHUU SHEPTUU B KIIETKE.

®dotocunte3. CeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmuu ¢orocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BriusHaue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBHITIIEHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMmocuHTe3. XEMOCHHTE3UPYIONME OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a sl JKU3HU Ha
3emute.

DHepreTuyeckuidi OoOMEH B  KJIeTke. PacmieruieHne  BEmIeCTB,  BBIACICHHE U
aKKyMYyJUpPOBaHHME SHEPTUHU B KJIETKE. DTarlbl S3HepreTudeckoro oomena. I'mukonus. bpoxxenue u
ero Buabl. KucimopoaHoe oxucieHwe, WM  KJIE€TO4YHOE JpixaHue. OKUCIUTENbHOE
dhochopumpoBanue. DPHEKTUBHOCTh FIHEPTETUIECKOTO OOMEHa.

Peaknmun matpuunoro cuHTe3a. I'enermueckas uHpopmanusa u JIHK. Peanmuzarus
TeHEeTHYECKON MH(pOpMAIUU B KJIETKE. | €eHETHYECKHil KOJ M €ro CBOWCTBa. TpaHCKpUIIIHS —
MarpuuHbiii cuHTe3 PHK. Tpancnsauus — 6uocunte3 Oenka. Drtanbl TpaHcusnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie popmsl xku3HM — BUpYChI. cTopus oTkpbeiTus BupycoB (. V. iBaHOBCKHIA).
Oco0OeHHOCTH CTpOEHMS W >KU3HEHHOrO IuKJIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M 4Ye€JOBEKa, BbI3bIBa€MbIE BUpycamu. Bupyc ummynonedunura uyenonseka (BUY) —
Bo3Oymutens CIIMa. OOpartHasi TpaHCKpHUMIMS, peBepTraza W wuHTerpasza. lIpodumaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

Hemouncrpaumu: [Toprpersl: H. K. Konwuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuer  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MHUTOXOHIPUS,
«QHepreTuueckuit oomen», «Xiopormnact», «Porocunte3», «Ctpoenune IHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWe TreHa», «CuHte3 Oenka», «leHeTmueckuii Koa», «Bupycs,
«bakrepuogarn», «Ctpoenme u ku3HeHHbIH 1ukn Bupyca CIIM/la, OGakrepuodaray,
«Permmukanus JHK».

Ob6opynoBanue: MoJienb «CTpOEHUE KIIETKH.

IIpasocnaeuwiii komnonenm: boe — ecmb cymuv 6ce20 H#CUB8020, 8 HEM HAYANO 8CeX HAYAT

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MWK, WM KU3HEHHBIM UK kieTkd. WMuTepdaza um mutos. Ilporeccsr,
nporekawmue B uHTepdaze. Pemnmukanus — peaknus marpuunoro cunreza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HaOOp — KapuOTHUIl. JIUTUIOMAHBIA M TalIOMJHBI XPOMOCOMHBIE
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HaOopel. Xpomatuel. [{uTomOrHYeckrne OCHOBBI Pa3MHOKEHUS U WHAWBUIYATHHOTO Pa3BUTHUS
OpraHu3MOB.

Jenenue knerku — muto3. Ctaauu muto3sa. [Iponeccsl, npoucxoasiue Ha pa3HbIX CTaAuAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — alomnTo3.

@DopMBI pa3MHOXKEHHUS OPraHU3MOB: OECIIoNI0e ¥ MOJI0BOE. BUbI 6ecronoro pa3MHOKEHHS:
JIeJICHUE HaJIBOE€, MOYKOBAaHHE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BErETaTHUBHOE
pa3MHoOxeHHe. MIcKyccTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNSA OT OECIOIOrO.

Meiio3. Cragun wmeio3a. Ilpomeccsl, mpoucxoasmue Ha ctaausx meiosa. [loBemenue
XxpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MEN03a.

I'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [10JI0OBBIE jKeme3bl:
CEMEHHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IMOJIOBBIX KJIETOK — ramMeT (CHepMaTo30uj,
AilleKyIeTka) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTE€HE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJIECHUE, TacCTPYJISIIHS,
opranorenes. [loctamOproHnanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: HPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH, CTaJNHN
pa3BUTHUSL.

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETO,
«SlinexneTka MIeKomuTamero», «Kapuokunes B KJI€TKax KOpeliKa JyKay.

JlabopaTopHble U MpakTHYecKkHe padoThl: JlaboparopHas pabora Ne 3. «Habmronenue
MHUTO3a B KJIE€TKaX KOHYHMKA KOPEIIKa JIyka Ha TOTOBBIX MUKPOTIpEnapaTaxy.

JlaboparopHas pabota Ne 4. «/3yyeHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

IIpasocnaguwiii KoMnoHenm: 8 yeM NPUYUHA HACTIEOCMEEHHLIX OOJIe3Hell N0 MHEHUIO YepKeu U
ceamuix omyos. Teno -amo xpam boowcutl, erusiHue 8peoHbIX NPpUBbILEK

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTuku. Ponb nurosorud u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKiiaj pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToIbl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTEHEeTHYECKUd, MOJEKYIIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHUUECKUE MOHATHS. ['eHeTH4eckass CUMBOJIMKA, UCIIOIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculerieHus npu3HakoB. [mmnore3a uncrotel ramer. [lonmHoe u
HETOJHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpemmuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellrBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana mno CIemIeHHOMY
Hacje0BaHUIo reHoB. HapyllieHue clienyieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOpUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



'enetuka nosia. XpoMOCOMHOE OIpECIICHHE 10JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHnele U reTeporaMeTHble Opranu3Mmbl. HacliemoBaHue NpPU3HAKOB, CHEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHJIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslii pax 1 BapuanuoHHas kpusas. Hopma peakunn npusnaka. KosmuecTBeHHbIE 1
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTB.
Meiio3 u 1onoBOM mpomecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTalnMoHHas
n3MeHunBoCTh. Kiaccudukanus wmyranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTaluil. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesimepHas HacIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONBI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OmpeNeeHne TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHUIUPOBaHKUE, B TOM uucie ¢ momoiisio I[1I[P-anamm3a. HacnencrBeHHsie 3a00meBaHMs
YeloBeKa: TeHHbIe Ooyie3Hd, O0J€3HM C  HACJIEACTBEHHOW  MPEAPaCIOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MPOPUIAKTAKH U JICUCHHS TeHETHUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

Hemoncrpauuu: [Toptpetsi: I'. Mennens, T. Mopran, 1. ne @pus, C. C. UerBepukos, H.
B. Tumodeer-Pecorckuii, H. Y. BaBunos.

[Tpaktuueckas padota Ne 2. «CocTaBICHUE U aHAIU3 POJIOCIOBHBIX YEIIOBEKAY.
IIpasocnaguviii KoMnonenm: 8 yem NPUYUHA HACTEOCMEEHHLIX OOJIe3Hell N0 MHEHUI0 YepKeu U
ceamuix omyos. Teno -amo xpam boowcutl, erusiHue 8peoHbIX NpUBbILEeK

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa U mpolecc. 3apoKJICHHE CEeNeKIMU U JoMecTukanus. Yuenue H. W.
BaBuiioBa 0 IHeHTpax NPOUCXOXKJIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MaccoBblif U MHAMBUAYAIbHBIN OTOOpHI B CENEKLUUU
pactenuii u )UBOTHBIX. OlIeHKa SKcTephepa. bIN3KOpOACTBEHHOE CKpEIUBaHUE — MHOPHUIAMHT.
Uucras nmuaus. CkpeluBaHue YucThixX TuHui. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

cKpemuBanue — ayrOpuauHr. OtaanénHHas rubpuamzanus u e€ ycrnexu. VckyccTBEeHHBIH
MyTareHe3 W TOJy4YeHHE TMOJUIUIONI0B. JIOCTHXKEHUSI CeNeKIMH PACTeHHUH, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHonorus Kak oTpaciib IPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3JaHUs
pexomOuHantHOo JIHK u TpaHcrenunix opranum3moB. Kiierounass wunxenepus. Kietounsle
KYJIBTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKEHUE pacTeHuil. KiioHMpoBaHuE BBICOKONIPOTYKTUBHBIX
CEeNIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M OSTHYeckue mpodnembl. I'MO —
TeHETUYECKU MOU(PHUINPOBAHHBIE OPTaHU3MBI.

HNemoncrpammu: Iloprpersr: H. U. Basunos, Y. B. Muuypus, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuupel m cxembl: kapta «LleHTpbl NPOUCXOXKIEHHUS U MHOTo00pasusi KyJIbTYpHBIX
pactenuit», «Ilopoapl nomamHuX KMBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHu», «OTaanéHHas
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rubpuamzanusy, «Pabotel akamemuka M. @. UVBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351IICTBEHHbIE PACTEHUS.

Ilpasocnasuwiii komnonenm. Knonuposanue ¢ npagociagrot mouku 3peHus.

11 KJIACC

OcHOBBI celeKIIUM M OMOTEXHOJIOTUH

3ajauu ¥ MEeTo/bl celleKUMU. ['eHeTHKa Kak Hay4yHasi OCHOBA CEJEKLUU OpPraHU3MOB.
Hcxonueii Marepuan ans cenexuuu. Yuenne H. M. BaBuioBa 0 neHTpax HMpPOMCXOXKACHUS
KylnbTypHbIX pactenuil. Ilopoma, copt, mramm. Cenekuuss pacTeHHMH U SKHUBOTHBIX.
UckycctBennsiit otbop B cenekiuu. [uOpuausamusi Kak METOJ B CEJCKIUU. THIIbI
ckpenuBanuil. [loauiuionus B cenekuuu pacTeHni. JJoCTHKEeHNsI COBPEMEHHOM CEIEKINH.

Muxkpoopranusmbl, TpuObl, NPOKAPUOTHl Kak OOBEKTHl OuoTexHosoruu. Cenexuus
MUKpPOOPIraHW3MOB, €€  3HaueHue JUid  MHUKPOOHMOJOTMYECKOW  MPOMBIIIIEHHOCTH.
MukpoOnosoruyeckoe MpOU3BOJACTBO MHILIEBbIX MPOAYKTOB, BUTAMHHOB, ()EPMEHTOB,
JIeKapcTB U T. 1. [Ipo6iieMbl U IepCIEKTUBB OMOTEXHOJIOTHH.

I'ennas u xieToyHast UHXKEHepus, €€ TOCTUKEHUS U EPCTIEKTHUBBDI.

JdeMoHcTpauus

Kubix pacteHuil, TrepOapHBIX SK3EMIUIAPOB, MYyJsked, Tabmun, Qororpaduii,
WUTIOCTPUPYIOIIMX PE3yIbTaThl CEIEKIIMOHHON paboThI;

MOPTPETOB U3BECTHBIX CETEKIINOHEPOB;
CXEM, WJUTFOCTPUPYIOLIUX METO/IbI IOJy4EHUsI HOBBIX COPTOB PAaCTEHUU U OPOJ JKUBOTHBIX;
TaONMI, CXeM MHUKPOOHOJOTHYECKOTO TIPOU3BOJCTBA, TMPOIYKTOB MHUKPOOHOJIOTHIECKOTO
CUHTE3A.

Ilpasocnaeuwiii komnonenm: Bcaxkaa meapb, om He8UOUMOU ObLIUHKU OO0 MO2YHUX
Odepesves, 36epell u nmuy ompaxcaem kpacomy Bcebnacozo boea u cnasum Eeo. Deontoyuonuzm
6 ceeme npasociasHo2o yuenus (Lllecmoones).

IBOJIONMOHHOE U3Y4YeHH e

CyIIHOCTH 3BOJIIOLMOHHOTO IMOJIX0/A M €ro METOJoJIoTH4ecKoe 3HaueHue. OCHOBHEBIC
NPU3HAKK  OHMOJIOTHYECKOM  HBOJIOLMH:  ANANTUBHOCTb, IIOCTYHNATENbHBIH  Xapakrtep,
UCTOPUYHOCTH. OCHOBHBIE MTPOOIEMBI U METO/IBI 3BOJIIOIMOHHOTO YYEHHUS, €TO0 CHHTETUYECKHUH
Xapakrep.

OCHOBHBIE 3Tallbl Pa3BUTHUS 3BOTIOLIMOHHBIX HJIEH.

3HayeHue JAHHBIX APYrMX HAyK JUIsl I0Ka3aTesIbCTBA ABOJIOLMU OPraHUYECKOro MUpA.
KoMIiekcHOCTh METOI0B M3Y4EeHHUS SBOTIOLIMOHHOTO MTPOIIecca.

Bun. Kpurepun Buna. Bunoobpazosanue. [lonstue mukposBomtonuu. [lomynsinnonnas
CTpYKTypa Bua. [lomynsmus kak 3JeMeHTapHas 3BOJIIOIMOHHAS euHULA. DaKTOPBI HBOTIONNH
U MX XapaKTEePHUCTHKA.

EcrecTBeHHBII 0TOOp — MBMXKYIIAs M HANpaBismoLIas cuia 3Boiounuu. [Ipennocsuiku
JeUCTBUSL ecTeCTBEHHOro oTOopa. HacnencTBeHHas reTeporeHHOCTb 0coOel, OuoThyeckuit
noTeHuan u 6oprba 3a cymecrtBoBanue. Popmbl 60pbOBI 3a cymiecTBoBaHue. bopnba 3a
CYIIECTBOBaHME KaK OCHOBAa €CTECTBEHHOTo oTOOpa. MexaHu3M, 00beKT U cdepa AeHCTBUSL
otrbopa. OcHOBHBIE (popMbl 0TOOpa. Ponb ecrecTBeHHOTO OTOOPa B (POPMHUPOBAHUHM HOBBIX
CBOMCTB, MPU3HAKOB U HOBBIX BUJIOB.

BozHukHOBEeHHE ajanTalnuu u ux OTHOCHUTEJIbHBIN XapakTep.
B3anMonpucnocoGieHHOCTh BUJIOB KaK Pe3yJbTaT JeMCTBUS €CTECTBEHHOTO 0TOOpA.

3HayeHHe 3HAHUW O MHKPO3BOJIOLMHU JJIsl YIPaBJICHUS NPUPOJHBIMU THOMYISILHUIMH,
pereHust mpobieM OXpaHbl MPUPOJIBI U PALMOHAIBHOTO MPUPOIONOIB30BaHHUS.



[lonsstue o  makposBomonud.  COOTHOIIEHWE  MHKpPO- M MaKpOdIBOJIIOLUU.
Makpo3BoroIHs U (HUIOTEHES.

Huddepenunanust opranu3MoB B X0J€ (uiioreHe3a Kak BBIPAKEHUE MPOTPECCHBHOMN
sBosifolul. OCHOBHBIE MPHUHIUIBI NPEOOpPA30BaHUs OPraHOB B CBA3M C HMX (DyHKIMEH.
3aKOHOMEPHOCTH (huioreHesa.

['maBHbIE HallpaBJIEHUs IBOJIIOLIMOHHOTO MpOIiecca.

CoBpeMEHHOE COCTOSIHME SBOJIIOLIMOHHOM TEOpuU. MeTo/0/10rMueckoe 3HaueHue
HBOJIIOIMOHHON TEOPUH. 3HAUYEHHUE HBOJIOIHMOHHON TEOPHUU B MPAKTHUECKOW AEATEIHHOCTH
4eJ0BeKa.

JdeMoHcTpanus

KUBBIX PACTEHUH M KUBOTHBIX, repOapHBIX 3K3EMILUISIPOB, KOJUICKINH, MTOKA3bIBAIOIINX
WH/IMBHIYAIbHYI0 W3MEHYHMBOCTh M Pa3HOOOpa3ue COPTOB KYIBTYPHBIX PACTCHHHA W TIOPOX
JOMAIIHUX JKUBOTHBIX, @ TaKXKe pPe3yJbTaThl MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpele
o0UTaHMS U pe3yIbTaThl BUA000PA30BaAHNS;

MPUMEPOB TOMOJIOTHYHBIX U aHAJIOTHYHBIX OPraHOB, HX CTPOCHUS M MPOMCXOXKICHHS B
MPOLIECCE OHTOTEHE3A;

CXeM, WUIIOCTPUPYIOIIUX TPOIECCHl BHI000pa30BaHHWS H COOTHOIIEHHE ITyTeH
MIPOrPECCUBHOM OMOIOrHMUECKOM IBOJIOLUY.

Ilpasocnaeuwiti  komnonwenm:  DGONIOYUOHUM 6 c8eme  NPABOCIABHO20 — VUEHUs.
(LLlecmoones). Teopuio s6o0n0yUU 6 WKOIAX NPEnoda8amsb MOMCHO, HO YKA3bI6AMb HA
sabnyscoenusn. Jlucmas cmpanuyvl yuebOHuka. Bcesxkas meapvb, om He8UOUMOU ObLIUHKU OO
Mo2yHux oepesves, 36epell u nmuy ompadxcaem kpacomy Bcebnacoeo boea u crasum Ezo. Bce
@usuuecKkue 3aKOHbL HAUe20 MUpa u 00, U NOcje 2pexonadenusl 1ooel 0OCMaromcs HeusmeHHbLMU
U CnpageonusvLiMu Om Hayana cywecmeosanusi Bcenennou. Bo ecenennou ne nabnrooaemcs
KaKo2o-1ubo 38010YUOHHO20 pazeumus. 3aKoHul npupoodwvl HezviOnemvl. Ceauennoe [lucanue
2o06opum o wiecmu OHAX meopeHus. HMoes pazeumus ecmb 00UH U3 MemMoO08MeoPemuiecKo2o
mutwinenus. Hapsaoy ¢ num 6 nayke ucnonvsyromes u opyaue memoost. Hayku, ceésazannvle ¢ uoeeti
passumus, Mo2ym u OO0JHCHbI UCKAMb albMmepHamueHvle mooenu dxcusHu mupa. (Lllecmoones
npoOMuUE 260104 UL)

AHTpOMNoOreHes
MecTto yenoBeka B CUCTEME OPTraHUYeCKOTO MUpA.

JlokazarenbcTBa MPOUCXOKIACHUS YEJIOBEKa OT KUBOTHBIX. JIBHDKyIIHME CHIIBI
aHTpororeHesa. bronornyeckue u conuanbHble (GakTopbl aHTpororeHe3a. OCHOBHBIC ATallbl
sBoJIIOIMK YesoBeka. [Ipapomuna denoBedecTBa. PacceneHnue denmoBeka W pacooOpa3oBaHHE.
[MonmynsuuonHast CTpykTypa Buaa HOmMO sapiens. AnanTeBHbBIC THIbI YejOBeKa. Pa3BuTHE
MaTepUaIbHOM W JYXOBHOW KyIbTYpbl, IpeoOpazoBaHue Mpupoibl. DaKkTOphl IBOJIOLHH
COBPEMEHHOTO uelioBeKa. BiusHue aesTensHOCTH YenoBeka Ha buocdepy.

JdemMoHcTpanus

MoOJIeJIell CKEJIETOB YeI0BEeKa 1 MO3BOHOYHBIX JKMBOTHBIX;

Mojenu «IIporcxoxaeHune yeaoBeKka» U OCTaTKOB MaTEPUAIbHOU KYJbTYpHI.

IIpasocnaeuwiii komnonenm: Cosoanue uenosexa. Ceawennoe Ilucanue cosopum o wecmu
OHSX MBOPEHUSL.

OCHOBBI 3K0JI0THH

Hayka »skomorus. Cpena obutanusi opraHusmMoB u ee ¢dakrtopel. Cpena oOuTaHUA
OpraHu3MoB U ee (hakTopbl. AganTanus opraHu3MoB. MecTooOUTaHNe 1 HKOJIOTUYECKUE HUIIIH.
TUIBl  JKOJIOTUYECKUX  B3aUMOJEHUCTBUH. BuAbl KOHKYPEHTHBIX  B3aMMOOTHOILIEHUH
opranu3mMoB. OCHOBHBIE SKOJIOTHYECKUE XapakTepucTuku. [lomymsuii. [{lunaMuka nomymisiui.
Okonorudeckne coodmectBa. Kiaccudukanus skocucteM. CTpyKTypa pacTUTEIHHOTO
coobmectBa. CTpyKTypa )KHUBOTHOTO COOOIIecTBa. B3aMOCBsI3b OpraHu3MoB B COOOIIECTBAX.
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[MumeBsie 1lenmu. ODKOJOTHYECKHME MHPAMUABL. DJKOJIOTHYECKas CyKIeccus. BrusHue
3arpsi3HEHUH Ha KUBbIE OpraHu3Mbl. OCHOBBI PAIIOHATIBLHOTO MTPUPOIOTIONE30BAHUS.

JdemoHcTpanms:

Pa3IUYHBIX THIIOB JKOJOTMYECKMX CHCTEM M TaOJHIl, WUTIOCTPUPYIOMINX CTPYKTYPY
PaCTHTEIHLHOTO W KUBOTHOTO COOOIIECTBA CXeM NMHUTAHMS KUBBIX OPraHU3MOB B COOOIIECTBAX
TUTIOB B3aWMOICUCTBHS OPraHU3MOB B COOOIIIECTBAX.

IIpasocnasnviiit komnonenm.: Omuoutenue yenogexa Kk npupooe (Lllecmoones).

JBosonusi onocdepsl U YeT0BEK

B3rmsael, rHmOTE3sl M TEOPHH O MPOUCXOXKJICHWUH >KM3HH. OpraHuueckuid MUp Kak
pe3ynbraTIBoronuK. Kparkas vctopus pa3BUTHS OpraHndeckoro Mupa. OCHOBHBIE apoMOP(O3bI
B 3BOJIIOIMU OpraHuveckoro mupa. OCHOBHBIC HANpPaBIICHUS SBOJIONUU PA3TUYHBIX TPYIIII
pPaCTeHUIH )KUBOTHBIX.

OWIOTeHETUYECKHE CBS3U B XKUBOW mpupojie. CoBpeMeHHBIC KiIacCH(DHUKAIMK KUBBIX
opranm3MoB. buocdepa, €€ BO3HHKHOBCHHE W OCHOBHBIC JTambl HBOJIONUU. DyHKIUU
JKUBOTO BEIECTBA. BHOr€OXUMUYIECKUIT KPYTOBOPOT BEIIECTB M SHEPTETUICCKHE MTPOIIESCCHI B
ouocdepe.

VYuenue B. U. Bepuaackoro o Ouocdepe. Mecto u posib uernoBeka B Ouocdepe.
AHTpomiorTeHHOE BO3jeicTBHe Ha Ouocdepy. I[lonstue o Hoochepe. Hoocdepnoe
MBIIIIIeHHe. MEXTyHapoIHbIe W HaIlMOHAIBHBIE MPOTPAMMBI O3JI0OPOBJICHUS TPUPOTHOM
Cpebl.

JleMOHCTpAIUS . OKAMEHEJIOCTEH, OTIICYaTKOB PACTCHHUI 1 )KHBOTHBIX B JIPEBHUX
MOPOJax; PENPOIYKIIMA KapTHH, OTpaKaomuX (Giopy 1 ¢ayHy pa3IudHbIX 3p U TIEPHUOJIOB
Ta0JINII, WJUTFOCTPUPYIOITUX CTPYKTYPY Onocdephl; cxema KpyroBopoTa BEIIECTB U
MpeBpaIeHust SHEPTuu B Orocdepe.

Ilpasocnasuwiit komnonenm: Bospacm Bcenennoii. Bcenennan-smo yHUKanbHulli 00vexm,

xapaxkmepuszyemvili eOUHCMBEHHOCMbIO U HEeNOB8MOPUMOCMbIO, NOIMOMY ONbIMHLIM Nymem
npogepums 4mo-1ubo upessviuaiino mpyoHo. bubnetickoe nosecmeosanue o meopenuu Mupa —
amo pacckasz 06 ysuoennom 6 boowecmeennom coszepyanuu bozosuoyem Mouceem, umo
noomeepxcoaemcs U OYX08HbIM ONbIMOM no3xce dcusuiux ceamolx Omyos. Kak Henv3sa ckazamo,
Umo naaHema 08UINCEMCs CONACHO PACCUUMAHHOU OpOume, Mmax Helb3s CKa3amov, 4mo npupooa
Ppassueaemcs Co21ACHo meopuu 38on0yuU. Beakas meopus ecmo Iudb Mooeb, KApMuHa Mupa,
HO He cam mup.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOT YU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
Cornacho ®I'OC COO, ycraHaBiauBarOTCd TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
00y4aromuMuCs MPOrpaMM CpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbBI
B cTpyKType JNHYHOCTHBIX pE3yJbTaTOB OCBOECHHUs NpeaMera «BHOJOrus» BBIIEICHbI
CIIEYIOIIME  COCTAaBIIAIONIME: OCO3HAHHE OOYyYarOIMMHUCS  POCCUHCKOW  I'pa)JIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIPEAEIEHHUIO,
HIMYMEe MOTHBALlMM K OOYy4eHHUIO0 OMOJOTHMH, LeJIEHANpPABICHHOE pa3BUTHE BHYTPEHHHMX
yOeXJICHUH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJUIMi pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATeNbHOCTH LEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAMHU, MPUCYIIUMHU CHCTEME OMOJIOTMYECKOTro
00pa3oBaHus, HATMYUE KOJOTMUYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IEJTU U CTPOUTh
YKU3HEHHBIE IIJIaHBbI.
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JIMYHOCTHBIE PE3YJBTAThl OCBOCHHS IpenMeTa «bHoJIoTHs» TOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCIUTATENBHON JESITEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHICKHMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, IPUHSATHIMU B
oOmiecTBe MpaBWIAMH W HOPMAaMHU MOBEICHHS U CHOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS,
CaMOBOCTIUTaHHSI U CAMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3MIMHU JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIieMy MOKOJECHHIO, B3aUMHOTO
YBOKEHUS, OCEpeXHOT0  OTHOMICHUS K  KyJAbTYPHOMY  HACIeIUI0 W TPaIUIHsIM
MHOTOHALIMOHAJIIBHOrO Hapoaa Poccuiickoi denepannn, MpUpoae U OKPYKAIOLIEH Cpeie.

JIMYHOCTHBIE pe3ybTAaThl OCBOCHHS y4eOHOTO mpenmera «bHonorus» MOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIWid, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacimpeHue XKU3HEHHOTO OIbITa M OTBITa JIEATETLHOCTH B IPOLECCE peaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM ESTETLHOCTH, B TOM YHCIIE B YACTH:

1) rpazkIaHCKOro BOCTIMTAHMS:

COPMHUPOBAHHOCTh  TPAXKIAAHCKOW TIO3MIMU  OOyJaroIlerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOsI3aHHOCTEW, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3JAHUN YICOHBIX MPOEKTOB,
peleHnn yaeOHBIX ¥ MO3HABATEIBHBIX 3a]1a4, BRITIOJTHEHUH OMOJIOTHUECKUX IKCTIEPHMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3MIIMIO [0 OTHOIIEGHHIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHME y4YUTBIBATb B CBOUX JEWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMH yO€XKIEHUSMHU, KYJbTYPHBIMHU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS Y4eOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/1ady, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEP>KaHUS;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPaXAAHCKOW UJICHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHo#, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K TPUPOIHOMY HACIEIUIO U TTAMSITHUKAM MPUPOIbI, JOCTHKEHHSIM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHIX, TPYIIE;

CIOCOOHOCTH OLIEHUBATh BKJIA]l POCCUMCKIX YUEHBIX B CTAHOBJICHHE U pAa3BUTHE OUOJIOTUH,
MOHUMAaHMs 3HAUYeHUs OHOJOTMH B TMO3HAHWM 3aKOHOB MPUPOJIBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 O0IIEeCTBa,

uzaenHas yoexaEHHOCTb, TOTOBHOCTB K CIYXEHMIO U 3aimrte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

0CO3HaHME AyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApO/a;

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
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OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHMIA,

MMOHMMAaHKE YMOIIMOHAIBHOTO BO3ICHCTBHYS JKUBOH MPUPOIBI U €€ IICHHOCTH,

TOTOBHOCTh K CAaMOBBIPQXCHHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IPOSIBIIATH
KauecTBa TBOPUYECKOU JIMIHOCTH,

5) ¢usuyeckoro Bocnuranusi, GOPMHUPOBAHMS  KYJBTYPbI  3710pPOBbSI U
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAaHHUE U peau3alys 370poBOro U 6e30macHOro odpasa *KHU3HH (310pOBOE MMUTAHUE,
cOOJIOICHNE TUTHCHUYECKUX MPABWII M HOPM, COAJTAaHCHPOBAHHBIM PEXUM 3aHITHH M OTJIbIXA,
peryispHas (QuU3NYeCKas AaKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE I[IEHHOCTH TIPAaBWI WHAMBUIYAJLHOTO M KOJUICKTUBHOTO 0O€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHWE TIOCIEACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH MacTePCTBa, TPYI0JIIO0HE;

TOTOBHOCTH K aKTUBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHSATh TAKYIO JESTEbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoPecCHOHAIBHON AesTeNbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BEIOOD OymyIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W caMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3KO0JIOTHY€CKOr0 BOCIIMTAHUA:

9KOJIOTHYECKHU 11€1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyILIEeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: MPHOOpETEHHE ONbITA MJIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoUIeil cpeapl;

OCO3HaHHKE TTI00aJTbHOr0 XapaKkTepa SKOJOTHYECKUX Mpo0iieM U MyTel UX pelieHus;

CIOCOOHOCTH MCMOJIb30BaTh MPUOOpETaeMble MPU U3Y4YEHUU OUOJIOTHH 3HAHUS U YMEHHUS
IpU pElIeHUH TPoOJEeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOJIb30BaHUEM (COOII0IeHUE
MpaBWJI TOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIUX BpEd OKpYXKaIoLIeH MPUPOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEONATOMPHUATHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yue PAa3BUTOTO HKOJIOTHMUECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMANbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JEeSITENFHOCTH YKOJIOTHUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:
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C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOILECTBEHHOM IPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIBCKON KyJIBTYPBI KaK CPEICTBA B3aUMOICHCTBHS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHWe crnenu(uku OHOJOTMM KaK HAyKd, OCO3HAHHA €€ posid B (OPMHPOBAHUHU
palMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJI0CTHOTO MPEJICTaBICHUs 00 OKPYKAIOIEM
MUpEe KaKk O €JUHCTBE MpPHUPOJb, 4YeJoBeKa W oOIecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHnH Ipo0OIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OWOJIOTMU JJIi COBPEMEHHOW LMBWIM3ALMU: O0OeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOKUCKA MyTel BBIXOJA U3 II100ATbHBIX
9KOJIOTMUECKUX NPOo0sIeM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATIBHOMY
HCI0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIMICHUS 00Ien
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIbHON
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS Uil aHajau3a U OOBSCHEHHS SBJICHUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUH, yMeHUe Jienatb OOOCHOBAHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB M MMEIONIMXCS JAHHBIX C IEJbI0 MOJy4yeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISl pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTH HAayYHOM IEATECIBHOCTH, TOTOBHOCTh OCYLIECTBJIATH MPOEKTHYIO W
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble pe3ylbTaThl OCBOEGHHUS ydeOHoro mnpenmera «buosorus» BKIHOUAIOT:
3HaYMMble U1 (OPMHUPOBAHUS  MHUPOBO33pPEHUS OOYYAIOUIMXCA  MEKAMCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00LIeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOHM KapTHHBI MUpa
U cHenu(uKy METOJ0B MO3HAHMs, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs,
sBJICHHE, IPOLECC, CUCTEMA, HayuHbId (AKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIONEHHE, W3MEPEHUe, SKCIEPUMEHT U JIPYyruX), YHUBEpCallbHbIE
yueOHble NeiicTBUs (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC, PETYIATUBHBIC), 00eCIeUnBaIOLINe
¢dopmupoBaHue (PyHKIHOHAIBHOW IPaMOTHOCTH M COLMAIILHOW KOMMETEHIMH O0O0YdJarolIuXxcs,
CIOCOOHOCTh oOyyaromuxcs MCII0JIB30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIbHOM U
COLIMAJIBHOW ITPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OCBOEHHs MPOrpaMMbl CpeaHero obIiero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OgByageHne YHHBEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30oBbIe JJOTHYECKHE TeHCTBUS:
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CaMOCTOATENIbHO (OPMYIIMPOBATh U AaKTYyaJH3UPOBATH MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

KCIIOJIb30BATh MTPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS (aHATN3a, CUHTE3a,
CpaBHEHHS, KIACCHU(PUKAIUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJOTHYECKUX TIOHSATUI
(BBLACTATH UX XapaKTEepPHbIC MPU3HAKH, YCTAHABINBATDH CBSI3U C APYTHUMU NMOHSATUSIMH);

ONpENeNATh IENU JeATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUHU HMX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

WCII0JIb30BaTh OHMOJIOTMYECKHUE TOHITHS JUIsi OOBsSCHEHUS (AaKTOB W SIBJICHUW >KHBOU
MIPUPO/IBI;

CTPOMTD JIOTHYECKHUE PACCYXIeHUs (MHAYKTUBHBIC, IETYKTUBHbBIEC, 10 AHAJIOTHUH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MIPUMEHSATh CXEMHO-MOJICTIbHBIE CPEJICTBA JUISl TPEJCTaBICHUS CYIIECTBEHHBIX CBS3EH WU
OTHOIIIEHUNW B M3Y4aeMBIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUs TPOOIEMBI C YIETOM aHAIN3a UMEIONTUXCSI MaTepUaTbHBIX
Y HeMaTepHuaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JIESITEIIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB LETISM,
OIIEHUBATh PUCKHU TMOCIIECACTBUH IEITEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATE PAb0OTy B YCIOBUSX pPEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIE0BATEIbCKHE TeHCTBUS:

BJIQJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMH
paszpeleHus npooeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3IMYHbIE BUIbl JIEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpETAINH, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYallMsIX, B TOM 4YHCJE MPU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILIECHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 337a4ydl B 00pa30BATENIbHOMN NESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3aJady, BBIIBUTATb
TUNoTe3y e€ pelieHus, HaX0UTh AprYMEHTHI 7S I0Ka3aTeIbCTBA CBOUX YTBEPXKACHU, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B X0O/IC PELICHHS 3a/1a4M Pe3yAbTaThl, KpUTHUECKU OLICHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHANPABICHHBII MOUCK MEpPeHoca CPEACTB M CIOCOOOB NIEHCTBUS B
podecCHOHANBHYIO CPENyY;

yMeTh TEPEeHOCHTh 3HAaHUS B  T[O3HABaTENbHYHD U  MpaKTUYECKyl oOnactu
KU3ZHEAEATEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTAaTh HOBBIE WJEH, NpeajgaraTh OpPUTMHAJIbHBIE MOJIXOJbl M PEIICHMS, CTABUTH
MpoOIEeMBI U 3a/1a4H, IOTMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOro mocoOwus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOJIOTHUECKUX CIOBApSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
MIPEJICTaBJICHMSI, KPUTUIECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(dbopMymupoBaTh 3ampoCchl W MPUMEHSITH Pa3UYHBIE METOIBI IPH TIOUCKE U OoTOOpe
Ononoruveckoi HHGopMaIuu, HeOOX0IMMOH JIJISl BBITOJTHEHUS yIEOHBIX 3a/1a4;

MPUOOpPETaTh OIBIT HCIOJIE30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHKS PA3JIMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAIBHYIO (OPMY MPEICTABICHUS OHOJOTHYCCKOM
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

WCIIONb30BaTh HAy4YHBINH S3BIK B KauyeCTBE CPEICTBA MpPHU paboTe ¢ OMOJOTHYECKOM
nH(popManuen: MPUMEHITh XUMUYECKUE, (PU3MUSCKUE W MaTeMaTHYCCKHE 3HAKW W CHMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMH pACIIO3HABAHWS W 3alIUTHl  HHPOpPMAIWK, WHOOPMAIHOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMM:

1) obmenme:

OCYIIIECTBIISATh KOMMYHUKAIIMA BO BCEX cdepax >KM3HU, aKTUBHO YJaCTBOBAThH B JHAJIOTE
WIA JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHUSI NpeiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULIUHN APYrUX YUACTHUKOB AHANIOTA WM JUCKYCCUN);

pacrno3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU Ccrioco0aMu OOIIEHHUS W B3aUMOJICHCTBUS, MOHUMATh HAaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eATeIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHOW pabOThl IpU
pelIeHn OMOJIOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ JOCTHUIKEHHIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPEAEIIATH POJIU C YYETOM MHEHUN
YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa M Ka)JOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OICHUBATh WAECHU C TMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IMUYHBIX CHUTYaIUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHe, ObITh MHUIIHATUBHBIM.
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OBiajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

1) camoopranu3amnmus:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM W HX pELICHHS B
KU3HEHHBIX M YYE€OHBIX CHUTYalLIUsAX;

BBIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUH IIEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYNKAaX IO OTHOLICHUIO K >KUBOM MPUPOIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh 1TO3HABATEIbHYIO IESTEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 00IaCTIAX
3HAHMM, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHWBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JI€HCTBUNA
U MBICIMTENIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh NPUEMBI peduIeKCUn
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbh OLIEHUBATh PUCKHA U CBOCBPEMEHHO IIPUHUMATH PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX IIPU aHAJIA3€ PE3YNIbTATOB ACSATEIBHOCTH;

3) npunsiTHE cCeGsl M APYIHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPMHUMATh MOTHBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrMX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JPYTOro YeaoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIFOYAIOT crieruduueckue Ui yueOHoro npeamera «buojorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpHpETalMu M I[peoOpa3oBaHUIO 3HAHUM, BHJbI
JEeATeNbHOCTH 10 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHbIX ¢ Onosorueil. B nmporpamme
IIpEeIMETHBIE Pe3yNIbTaThl IPECTABIICHBI 110 T0J1aM 00yUeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO npenmeTa «buonorusy ¢ 10 knacce nomxHbI
OTpaxkarb:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAy4YHOTO MHUPOBO33pPEHUS, O BKJIA/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW T'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
Oopranu3sM, MeTadou3M (0OMEH BEIIECTB U MPeBpallleHUue YHEPT UM ), TOMEOCTa3 (caMoperyJisiims),
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YPOBHEBass ~ OpraHU3alUsl  KUBBIX  CHCTEM, CaMOBOCHpOM3BEAEHHE  (PErmpoayKIHs),
HACJIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHUE Wu3JiaraTb OHOJOTMYECKHE TEOpuHu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
LIEHTpaJIbHAsl J0rMa MOJIEKYJsipHOW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOTroo0Opasusi U MPOUCXOKACHUSI KyIbTYpHbIX pacTenuit H. U.
BapwiioBa), onpenensaTh TpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJAMH HAyYHOTO MO3HAHWS B OMOJIOTHHU: HAOIIOJCHUE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBJICHUH, OpraHM3alus W TMPOBEJCHHUE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCICIyEMbIMU
BEITMYMHAMH, OOBSICHCHHE TOJYYECHHBIX PE3YJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHITHA,
TEOpHUil U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIBI HA OCHOBAHHUH TIOJTYUYE€HHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYNICCTBECHHBIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U
MIPEBPALLEHUS] SHEPTUU B KIIETKE, (POTOCHUHTE3a, IMJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOKEHUS, WHIUBHUIyAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMCHSTH TOJYYCHHBIC 3HAHUS JIJIT OOBSICHEHUSI OMOJIOTHYSCKUX IPOIIECCOB U
SIBJICHUH, JJTs1 IPUHSTHS MPAKTHICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJTbI0 00eCTICUeHUs
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
rPaMOTHOTO TMOBEJCHHUSI B OKpYXKAaloIlleld MNPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTH
WCTIOJIB30BAHUS JOCTIKEHHI COBPEMEHHOW OHOJOTHHM M OWOTEXHOJIOTHH ISl pariOHAIEHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TI'e€HEeTHYeCKHe 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CUEIUIEHHOE HACJIEJ0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleAOBaHMsI IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHBIM U JJab0PaTOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTHYECKH OIICHHBATh U WHTEPIPETHUPOBATh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO IICEBIAOHAy4YHbIE 3HAHHS U3 Pa3IMYHBIX HWCTOYHUKOB (CpelICcTBa
MaccoBOM MH(OpMAIMK, HAyYHO-TIOMYJSIPHbIE MaTepUalbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(POPMAIUI0O M3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MMOHSATUWHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buomnorus» ¢ 11 knacce NOMKHbBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUIMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, pyHKIIMOHAILHON IPaMOTHOCTH YeTIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEpKaHHE OMOIOTUYECKIX TEPMUHOB U MOHSITHIA: BHU]I, IOMYISALUSA,
reHo(oH, HBONIONMS, [IBHXKYIIME CUTBl  ((aKTOpbI) SBOJIONHH, MPHCIOCOOICHHOCTh
OpraHW3MOB, BHJ000pa30BaHWE, OSKOJOTHYECKHE (aKTOpPbI, HKOCHCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIeNH MUTaHUs, YKOJIOTHYeCKasi MupaMua, OMoreoeHos3, buocdepa;

YMEHHME W3jaraTh Ouojoruueckue teopuu (dBomonnoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHS SBOJIIOIHHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabIieBoro cxoactsa K. M.
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bapa, uepenoBaHus riaBHbIX HampaBieHud U myTteil sBomounu A. H. CesepuoBa, ydeHus o
o6uocdepe B. . BepHaackoro), onpenensts TpaHUIBI KX TPUMEHHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3aluss W IMPOBEACHHE OMOJIOIMUYECKOIO
SKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATH CYILIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJOrMYECKUX O0OBEKTOB: BU/IOB,
MONYJISIUM, NPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIIEHO30B M 3KOCHUCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUSA 3KOJOIMYECKUX (aKTOpOB Ha
OpraHMu3MBbl, IEPEHOCA BEIIECTB U IIOTOKA 3HEPTUU B 3KOCHUCTEMAX, aHTPOTIOI'€HHBIX U3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OMOT€OXMMHUYECKUX LHMKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJyYE€HHbIE 3HAHUS JUIsl OOBSICHEHUS] OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUUECKUX PElIeHUH B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIMIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpYXKaloIed MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
HCI0JIb30BAHUS JOCTUKEHUH COBPEMEHHO ouosnoruu JUIs paIoHaIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

yYMEHHE peliaTh 3JeMEeHTapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IICTIH MUTAHHUSA );

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUeCKue padoThl, cOOMI0IaTh MpaBHUiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBATH HH(OpPMALMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM HH(OpMalNMK, HAYYHO-TIONMYJSPHBIE MaTepuaibl), paccMaTpuBaTh IJI0OATbHBIE
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC IUCHbMEHHBIE U YCTHBIE COOOIIEeHHs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KonauyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3iesioB U TEM (uudpoBbie)
n/n NMPOrpamMMbl Bceero Konrposburre TpaxTyeckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypest
! bronorut Kkak Hayia 2 05 ]r?tptlsgzl/d/()rr?:;si(.)rﬁ/?f41c292
2 JKuBbIe CHCTEMBI M X OpTaHU3AIUSL 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUUECKHUI cOCTaB U CTPOCHUE KIETKU 8 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 A EEATENEHOCTS KIETKH 6 https://m.edscli).ru/7f41c292
5 Pa3MHOXeHHE U HHAUBHUYalbHOE Pa3BUTHE 5 1 bubnuoteka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCT M K3MEHYHMBOCTh 8 15 bubaunoreka [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opraHnu3mMoB. OCHOBBI 3 bubanoreka [JOK
OHOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka IIOK
8 Pesepriioe Bpes 1 https://m.edscli).ru/7f410292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KonauyecTBO 4acoB
HaumeHoBaHMe pa3/iejioB U TEM DuiekTpoHHbIE (U POBLIE)
Ne n/m KonTponbHbIe IpakTH4ecKne
MPOrpaMMbI Bcero 00pa3oBaTeIbHBIE PEeCYPCHI
padoThI padoThI
1 OcHOBBI y4eHust 00 IBOITIOLMN 12 1 bubanorexa [JOK
https://m.edsoo.ru/7f41cc74
5 OCHOBBI CEJIEKIIUU 6 1 bubaunoreka [JOK
https://m.edsoo.ru/7f41cc74
3 AHTponoreses 3 bubanorexa [JOK
https://m.edsoo.ru/7f41cc74
4 OCHOBBI PKOJIOTUH 9 bubaunoreka [JOK
https://m.edsoo.ru/7f41cc74
5 OBomtonus 6nochepbl U UenoBeK 5 bubaunorexa [JOK
https://m.edsoo.ru/7f41cc74
6 Pe3epB BpemeHH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 2
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INOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE U] POBLIE

Ne Hdara
Tema ypoxa Kontposnbusie | IIpakTtudyeckue o0pazoBaTeJibHbIE
n/n Bcero HM3y4YeHHA
padoTsl padoTsl pecypcenl
bubaunoreka [JOK
1 Buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl MO3HAHUS YKUBOH MPUPOJIHL.

5 [paktrueckas padora Ne 1 «Vcnonb3oBanue 1 05 bubanoreka [JOK
Pa3IMYHBIX METOJIOB MPH U3yIEHUH ' https://m.edsoo0.ru/863e6122
OHMOJIOTUYECKUX 00BEKTOBY

3 buonornueckue cuctemsl, MPOIECCHl U UX 1 bubaunoreka [JOK
U3ydeHHe https://m.edso0.ru/863e6564

4 XUMUYECKHN cOCTaB KJIETKU. Boma u 1 bubaunoreka [JOK
MHHEPATBbHBIC COITH https://m.edsoo.ru/863e674e

bubanoreka [JOK

> YraeBomL. Jiutme e 1 https://m.edso0.ru/863e6b72

bubanoreka [JOK

6 b .C 0 1

SIIIdH. LOCTaR H CTpOCHHE DETkoB https://m.edsoo.ru/863e6b72
DepMeHTH — OHOOTHYECKUe
kartanuzaropsl. JlabopatopHhas pabora Ne 1
7 «M3yaenne karan €CKoH a oc 1 0.5 BuGamorexa LIOK
YASHHS KATATHTIACCKOM aKTHBHOCTH ' https://m.edso0.ru/863e6870
(hepMeHTOB (Ha MpUMeEpPe aMUIIA3bI HIIH
KaTayasbl)»
bubnmoreka [JOK
8 H .AT® 1
YICICHHOBHIC IHCIIOTH https://m.edsoo.ru/863e6d5c
bubnmoreka [JOK

9 Hexnerounbie popMbl )KU3HH — BHPYCHI 1 https://m.eds00.ru/863e7540

10 Hctopus u MeTopI N3YUSHUS KICTKH. 1 Bubmmorexa [IOK
Krerounas Teopust https://m.edsoo.ru/863e6e88

11 Kiretka xak 1iesoctHas xuBasi CucreMa 1
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CrpoeHue 3yKapUOTHIECKON KIIETKH.
JlabopatopHas padora Ne 2 «3yuenne

Bbubaunoreka [JOK

12 CTPOCHHS KIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rprOOB U GaKTepHii MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE
Bbubaunoreka [JOK
1
3 OOmeH BemiecTs wim MeTabomsm https://m.edso00.ru/863e766¢
14 DHepreTHYecKuii 00MeH bubmmorexa [10K
p https://m.edsoo.ru/863e7c98
Bbubaunoreka [JOK
1 (o} . X
> OTOCHITE3. ACMOCHHTES https://m.edsoo.ru/863e7aae
16 . buocunTes Genka. Peakuunst MaTpuuHOro bubaunorexa [JOK
CHHTE3a https://m.edsoo.ru/863e7dc4
bubaunoreka [JOK
17 T —
pancaAna — GHocunTes Gerka https://m.edsoo.ru/863e796e
JKu3HeHHBIN UK KJIeTKH. JelleHne KIIeTKH
15| \Eaomononme wmom s rermax o 05 BuGaorexa LIOK
A ' https://m.edsoo.ru/863e796e
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpernaparax
. bubarnoreka [JOK
19 Meiios https://m.edsoo0.ru/863e7540
bubamnoreka [JOK
20 DopMBbI PA3MHOKEHHUS OPTAaHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
O06pa3oBaHne U Pa3BUTHE IOJIOBHIX KIETOK.
OmnnonorBopenue. JlaboparopHast padora Ne Bubmmorexa [IOK
21 0.5
4 «M3y4eHne CTPOCHUS TIOIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIPENapaTaxy
22 WHauBuayanbHOE Pa3BUTHE OPTaHU3MOB bubmmorexa LIOK
FUBHILY P P https://m.edsoo.ru/863e8436
93 I'eHeTHKa — HayKa O HACIEICTBEHHOCTH U bubnmoreka [JOK

HU3MCHYHBOCTH

https://m.edsoo.ru/863e86f2
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33KOHOMepHOCTI/I HacJICAOBAaHW MPU3HAKOB.

Bbubaunoreka [JOK

24 1
MoOHOrHOPHIHOE CKPEIIUBAHHE https://m.edso0.ru/863e8878
JuruOpumHoe ckpemyBaHue. 3aKoH bubnnorexa [JOK

25 1
HE3aBUCHUMOTO HACIIEJIOBAHHS TIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaClIe0BaHUE MTPU3HAKOR.

JIab 6ota Ne 5 «U1

| I o o 1 y
Pesy. YA ' https://m.edso0.ru/863e8c60
JUTHOPHUITHOTO CKPEIMBAHUS Y IPO30(DHIBI
Ha TOTOBBIX MUKpPOIMpEnapaTax»

97 I'enetuka nona. HacnegoBanue mpu3HaKoB, 1 Bbubaunoreka [JOK
CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocTh. HenacnencreenHas
U3MeHYMBOCTh. JlabopaTopHas padora Ne 6.

28 W3zyuyenne MoaudrkamoHHOMN 1 0.5 Bubamorexa LIOK

HUC MOAU(PU NOHHOHU .
ya A H https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, MIOCTPOCHUE BAPHAIIMOHHOIO
psAla ¥ BaApUalMOHHOU KpUBOID»
59 | TaGopmropmen petors 1 7. e : 05 bibnorera LIOK
P T PHas pasora A2 /. «Adaiu ' https://m.edsoo.ru/863e8efe
MYTali y ApO30QHIIB»
bubanoreka [JOK
30 r 1
CHETHI HenoBera https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O000IIEHUE 11O TEMe

31 «HacnenctBeHHOCTE 1 H3MEHYHNBOCTD 1

OpTaHU3MOB)
bubnmoreka [JOK

32 Cenexaus kax Hayka 1 npouece . https://m.edsoo.ru/863e9214

33 Mertoabl v JOCTHXEHUS CETIEKIIH PAaCTECHHHA 1 bubnmoreka [JOK
M KUBOTHBIX https://m.edsoo.ru/863e9214

34 BuoTrexHOMOrMs Kak OTpaciib MPOU3BOJICTBA 1 Brbmmorexa 10K

P P A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 34 4
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11 KJIACC

KoanuecTBo 4acoB

aTa DekTponHble NUPPOBHIE
Ne n/m Tema ypoka KonTpoJabhbie IIpakTyeckue A P op
Bcero H3y4deHust o0pa3oBaTesIbHbIE PeCypChl
padoThI padoThI
1 tpumectp (109acoB)
Bo3sHHKHOBEHME U pa3BUTHE HBONIOIMOHHBIX
1 IPEACTABICHUA.  DBOIIOUMOHHAS  TEOPHUS 1 Bubmzorexa [IOK
K.B.Jlamapka. https://m.edsoo.ru/863ea20e
UYapi3 [lapBuH U ero teopust
NpOUCXOXKIeHUs BUI0B. CHHTETHYECKAS Bu6nuorexa [JOK
2 TeOpus PBOTIONUH. JloKa3aTensCTBa 1 https://m.edso0.ru/863e9570
SBOJTIOLIUH.
3 Bua. Kpurepuu Buma 1 bubmuotexa IIOK
https://m.edsoo.ru/863e9cle
4 Ionynsuus. I'enernyeckuil cocras 1 Bubmmnoreka [TOK
MOMYJISLHHA, M3MEHEHHS B reHodoH e, https://m.eds00.ru/863e99c6
Bopsba 3a cymectBoBanue u ee (HOpMBbI. Bbubmmoreka IJOK
° Ecrectsentbiii 0160p 1 ero dopmb. ! https://m.eds00.ru/863e9das
6 Wzonupyromue MexaHUu3MBbI 1 bubnunoreka IJOK
https://m.edsoo.ru/863e9ed0
7 Bupnoobpa3zoBanue. 1 bubanoreka [JOK
https://m.edsoo.ru/863e9fde
8 Maxpo3Bomonus, ee T10Ka3aTeIbCTBa 1 bubmmoteka LIOK
https://m.edsoo.ru/863e9cle
9 Buonorugeckuit mporpecc U OHOIOTHYECKUIA 1 bubmmoteka LIOK
perpecc https://m.edsoo.ru/863e9cle
10 Cucrema  pacTeHHi U JKUBOTHBIX- 1 Bu6nuorexa [JOK
OTOBpasKeHHe dBOMOLIHH https://m.eds00.ru/863e9cle
2 tpumectp(11 gacoB)
1 ['naBHbIE HAMpPaBICHUS  JBOJIOIUOHHOTO 1 BuGmoreka [JOK
fiporecca https://m.edsoo.ru/863ea5a6
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O06o06menne mo teMe «OCHOBBI ydeHHSI 00

Bubaunoreka [JOK

12
9BOJIFOIHID). https://m.edsoo.ru/863ea6be
13 OCHOBHEIE METOABI CEIEKIUH U 1 Butimoreka [JOK
Guotexuonornu https://m.edso0.ru/863ea8bc
14 Mertoasl cenekuuu pacTeHuH. bubnmnoreka [JOK
https://m.edsoo.ru/863ea48e
15 MerTonpl ceneKInu )KUBOTHBIX bubaunoreka [JOK
https://m.edsoo.ru/863eac2c
16 Cenexiusi MUKpOOPTaHU3MOB. Bubmuoreka [TOK
https://m.edsoo.ru/863ead44
CoBpeMEHHOE COCTOAHHE U MEPCIEKTUBEI Bu6nuoreka [JOK
17
GroTexnonormy https://m.edso0.ru/863ebale
18 O00061enue o reMe «Cenexusa» 1 bubnuotexa IIOK
https://m.edsoo.ru/863eaea2
TTonosxeHne YenoBeKa B CUCTEME YKUBOTHOI'O
19 mupa. J[oKa3aTelbcTBa POJICTBA YeIoBEKa U butmorexa LIOK
JKUBOTHBIX. https://m.edsoo.ru/863ebale
OCHOBHBIE 3Tallbl JBOJIOLUM TPHUMATOB.
20 JBWKylIMe CHJIBI  DBOJIONMM  YEJIOBEKA bu6nuorexa [IOK
(anTpormorenesa) https://m.edsoo.ru/863ebale
1 [Ipaponuna yenoBeka. YenmoBedeckue pachl. bubmmoteka LIOK
https://m.edsoo.ru/863eafec
3 tpumectp (12 gacoB)
2 [Ipeamer sKkonorumn. IKOIOrHIECKUe Bu6nuorexa [JOK
akTopsi cpespL. https://m.edsoo.ru/863eb10e
23 MecTooOUTaHHE U SKOJIIOTMUECKHUE HUIIN bubamnorexa [JOK
https://m.edsoo.ru/863eb348
OCHOBHEIE ;H/IHLI vaxonornqecmx BuGmmorexa LIOK
24 B3aumooeicTBuil. KoHKypeHTHbIC

B3aNMOOTHOIICHHU .

https://m.edsoo.ru/863ebale
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OCHOBHEIE PKOJIOTTYECKIE XapaKTCPUCTHUKHA

Bubaunorexa [JOK

25 mony suui. [iuramuka oy, ! https://m.eds00.ru/863eh46a
26 Okonorudeckue coodmectsa. CTpyKTypa 1 Bubmmoreka [IOK
coobmecTsa. https://m.edsoo.ru/863eb46a
97 B3anmocBsi3b OpraHiu3MoB B cOO0IIECTBAX. 1 bubnmnoreka [JOK
https://m.edsoo.ru/863eb5fa
- IInmeBsle nenu. DKOIOrHuecKrue 1 bubaunoreka [JOK
MTPaMUJIBL. https://m.edsoo.ru/863ebale
29 DKOJIOTHYECKas CYKILIECCHSI. 1 Bubmuoreka [TOK
https://m.edsoo.ru/863ebale
BrnusiHue 3arpsA3HEHUN HA )KUBbIE
30 opranu3Mbl. OCHOBBI PallHOHAIEHOTO 1 Bubrorexa LIOK
NPHPONONIOb30BAHNL. https://m.edsoo.ru/863ebbSe
I'mmoresnl MPOUCXOKACHUA KU3HU.
CoBpeMeHHBIE MTPEICTaBICHUS O bubaunoreka [JOK
31 MIPOUCXOXKICHUH KU3HU. OCHOBHBIE ATAITBI 1 https://m.eds00.ru/863ebd16
Pa3BUTHS KU3HU HA 3EMIIE.
2 OBontonus 6uocdepbl. AHTPOIIOrEHHOE 1 Bbubmmoreka IJOK
BO3/ICHCTBHE Ha GrOCHEPY. https://m.edsoo.ru/863ebale
33 Peseps 1 bubnuoreka I[JOK
https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buosorusi, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»

* buosorus, 11 xnacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aknmonepnoe o0miectBo «M3aarensctBo «IIpocsemnienuey
METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

buonorus. 10-11 knacc. bazoBeiit ypoBeHb. MeToanueckoe nocooue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/

https://sbio.info/

https://biology.su/
https://interneturok.ru

bubmmoreka [{TOK https://m.edsoo.ru
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