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yueOHoro npeavera «buosiorus. ba3oBslit ypoBeHb»

st obydarormmxest 10 — 11 kmaccos

r. bepe3osckwuit, 2023



HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY JUISI OTpEACIICHUS
MOJIX0JI0B K (hOPMUPOBAHUIO COJEpKaHUs yueOHoro mpenmera «buonorus» coctaBuiid: KOH-
nentyanbHbie nosokeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COAEpIKaHUs, pe-
3yJIbTaTOB O0y4YeHHS U TPeOOBAaHUI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 00-
HIMX ENSIX ¥ MPUHIUINAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETo 00-
niero oopasoBanus B Poccuiickoit @enepannu, a Takke MOJI0KEHUS O crenuduke Ouoaoruu, e
3HAYEHUH B MO3HAHUM >KUBOI MPUPOABI U 00ECIIEYeHUH CYIIECTBOBAHUS YEJIOBEYECKOro ooie-
ctBa. CorilacHO Ha3BaHHBIM TOJIOKEHUSM, ONPEICICHbI OCHOBHBIC (DYHKIIUU MPOTPAMMEI 10
OuoJsioruu u €€ CTPyKTypa.

[Tporpamma no O6uonoruu Aaé€t MpeacTaBiIeHUE O IENAX, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHs 00yYaIOIMIUXCs cpeicTBaMu yueOHoro mpenmera «buonorusy», onpene-
JsieT 00s3aTeNIbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY, paclipesielieHle o pas3jaeiaM U
TeMaM, PEKOMEHIYEeMYIO MOCIEA0BATeIbHOCTh U3YUYCHHsI y4eOHOTO MaTrepuaia ¢ y4ETOM MEX-
MPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKU 00pa30BaTENIbHOIO MPOLIECCca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B mporpamMmMe no OHOJOTHH TaK)Ke YYUTBHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCT-
HBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3ysbTaraM OOyYeHUS B (OPMHUPOBAHUU OCHOBHBIX
BUJIOB YUEOHO-TIO3HABATEIILHOM JACSITENLHOCTH/YICOHBIX JCHCTBHUI 00y4YalOMUXCsl IO OCBOCHHIO
coJiepkaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B nporpamme mo 6uosnorun (10—-11 kmaccel, 6a30Bblif YpOBEHb) peann30BaH MPUHIIHUII
MIPEEMCTBEHHOCTH B U3YUYEHUU OMOJIOTHH, OJIaroaps 4eMy B HEW MPOCMaTPUBAETCSI HAIPABIICH-
HOCTh Ha Pa3BUTHE 3HAHHH, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PeE-
HUS, IEHHOCTHBIX OPUEHTAIMI JTUYHOCTH, IKOJIOTMYECKOT0 MBIIIJIEHUS, TPEACTABICHUI O 3/10-
poBoM oOpa3e )KH3HU U OEepEeKHBIM OTHOIIIEHHEM K OKpY»Karolieil nmpupogHoi cpene. [lostomy
HapsAy C U3y4CHHEM O0IEeONOIOTHYECKUX TEOPUH, a TAKKEe 3HAHUM O CTPOCHUU KUBBIX CUCTEM
Pa3HOTO paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIIECCOB B MPOTrpaMMe 1Mo O1oJIo-
TUU yJIeJIEHO BHUMAHUE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUI B MOBCEIHEBHOW KU3HU ISl pe-
[ICHUsI TIPUKJIAJHBIX 33724, B TOM YHCIe: TPO(UIaKTUKHA HACIEICTBEHHBIX 3a00JIeBaHUI Yeno-
BEKa, MEIUKO-TEHETHIECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBAHHS YKOJIOTUUYECKU IEIeCO00pa3HO-
ro NOBEACHUS B OKPY’KAIOIIEH IPUPOJHON CpEe, aHAIN3a BIUSHUSA XO3SMCTBEHHON NEATEIbHO-
CTH 4YeJIOBE€KAa Ha COCTOSIHUE MPHUPOIAHBIX M UCKYCCTBEHHBIX SKOCHUCTEM. Y CHUIIEHUE BHUMAHHUS K
MPUKJIATHOW HAMPaBICHHOCTH yueOHOro mpenmMera «buonorus» MpoAMKTOBAaHO HEOOXOIMMO-
CTBIO O0O€eCIIeUeHUs YCIOBHH JJISI pEeIIeHUs OJHOW M3 aKTyalbHBIX 3a7a4 MKOJLHOTO OHOJIOTHYE-
CKOro o00Opa3oBaHHs, KOTOpas MpeanoyiaraeT (opMUpOBaHUE Y OOYYArOIIMXCS CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpefHero o01iero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa oOec-
neynBaeT popMupoBaHue y 00yJarOIIMXCS MPECTABICHUN 0 HAyIHOW KapTUHE MHUPA, PaCIIHPS-
€T 1 00001I1aeT 3HaHUS O KUBOU MPHUPOJE, €€ OTIIMUNTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU-
3alMK ¥ DBOJIOLUH, CO3AAET YCIOBUS JIJIS: TTO3HAHUS 3aKOHOB KUBOUM TIPUPOIBI, GOPMUPOBAHUS
(GYHKIIMOHATBLHOU TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 06€30MacHOT0 00pa3a >KU3HH, IKOJIOTHYe-
CKOT'O MBIIIUICHHS], ICHHOCTHOT'O OTHOIIICHHUS K )KHBOW IMPUPOJIC U YEIIOBEKY.

bonbiioe 3HaueHne OUOJIOTHS UMEET TAKXKE JUIS PEIlIeHUs] BOCIHUTATEIbHBIX U Pa3BUBAIO-
IIMX 33]1a4 CPeHEero o0IIero o0pa3oBaHusl, CoOIaIn3auu o0yJarommxcs. M3yuenne Ouomoruu
obOecrieunBaeT ycnoBus sl (DOPMHUPOBAHHS WHTEIICKTYyaIbHBIX, KOMMYHUKAIIMOHHBIX U WH-



(bopMaIMOHHBIX HABBIKOB, 3CTETUUECKOI KYJIbTYpPbI, CHOCOOCTBYET MHTETPAlMK OMOIOTHYECKUX
3HaHUH C TPEACTABICHUSAMHU U3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHU U
reorpadun. Ha3zBaHHBIE MOJIOKEHHs O MpeaHa3HaueHHH ydeOHoro mpeamera «buomorus» co-
CTaBWJIM OCHOBY IS OIIpe/IeJIeHHsI MTOIX0/I0B K 0TOOpY U CTPYKTYPHPOBAHHIO €T0 COJEpKaHus,
MPEJICTABICHHOTO B IpOrpaMMme Mo OHOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMBbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
aJIeKBaTHOE MOBEJICHUE YEJIOBEKa B OKpY’Kalolllel MPUPOAHON cpelie, BOCTpeOOBaHHbIE B IOBCE-
JTHEBHOM KU3HHU M MPAKTUUYECKOHN AesTenbHOoCTU. Oco00€e MECTO B 3TOM CHUCTEME 3HAHUM 3aHH-
MAaroOT 3JIEMEHTHI COACP KaHUs, KOTOPBIE CIIy>KaT OCHOBOH Uil (OPMHUPOBAHUS MIPEICTABICHUNA O
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUPAa U LEHHOCTHBIX OPHEHTALMSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKTypupOBaHHE COAEpKaHUS yueOHOTO MaTepHaja B MPOrpaMMe Mo OHOIOTHU OCY-
IIECTBJIEHO C YYETOM NPUOPUTETHOIO 3HAUEHUSI 3HAHUN 00 OTIIMYUTENIBHBIX OCOOEHHOCTSX JKU-
BOM MPUPOJIbI, O €€ YPOBHEBOW OpPraHU3alUU U IBOJIIOLMHU. B COOTBETCTBUM € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BhIIECTIEHBI CIEAYIOUINE cofepxKaTenbHble TuHUU: «buonorus
KaK Hayka. MeTrosipl HayuyHOTro no3HaHus», «Knerka kak Ouosornyeckas cucreMay, «Opranusm
Kak Omonornyeckas cucrema», «CucrteMa 1 MHOrooOpa3ue OpraHm4ecKoro MHpay, « IBOIIOLUS
JKUBOU MIPUPOIBDY, « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BoM ypoBHE — OBJajieHHE 00y-
YaIOMIMMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAIbHONW OpraHU3alMH JKUBBIX CUCTEM Pa3HOIO
paHra u npuoOpeTeHrne YMEHUH HCIOIb30BaTh 3T 3HAHMS /111 TPAMOTHBIX JIEHCTBUM B OTHOLIE-
HUM 00BEKTOB XKHUBOH MPUPOJIBI U PELICHUS PA3TUUHBIX )KU3HEHHBIX TPOOIEM.

JlocTikeHue 1ienu u3ydeHus: yueoHoro npenmera «buosorus» Ha 6a30BoM ypoBHE oOec-
MEeYUBAETCS PELICHUEM CIIEAYIOINX 3aau:

OCBOEHHE 00YYarOIIUMHUCA CUCTEMbI 3HAaHUN O OMOJIOTMYECKHUX TEOpHUsX, YUCHHSX, 3aKO-
HaX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MpaBUIaX, CIyXalluX OCHOBOH A (OpMUpOBaHMS Mpe-
CTaBJICHUH O €CTECTBEHHO-HAyYHOH KapTHHE MHUPA, O METOJAX HAYYHOTrO MO3HAHUS, CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSX JKUBBIX CHUCTEM Pa3HOT0 YPOBHS OpraHU3alluH, BBIIAOIIMXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIE0BAaHUAX B OUOJIOTHY;

¢dopmupoBaHue y oOOy4aromuxcs MO3HABATENbHBIX, MHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX Pa3BUTHUS B OMOJIOTMM HAY4YHBIX B3IJIAJIOB,
uel U MOJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE y 00yYaroImuxcs o01e KyJabTyphl, (YHKIIMOHAIBHON IPaMOTHOCTH, pPa3BU-
THE YMEHHI OOBSICHSATH U OLIEHUBAThH SIBIICHHUS OKPYKAIOIEro MHUpa >KUBOI MPUPO/IbI HA OCHOBA-
HUM 3HAHUH U OTIBITA, MTOJYYEHHBIX ITPH NU3YYEHUH OUOJIOTHH;

dopMupoBaHue y OOyYaromMXCS YMEHHH WUTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAaHUU B MPAKTUYECKOM AEATETbHOCTU YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIMHCKUX TeX-
HOJIOTHH U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHUBOM IMPHUPOJIHI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOIIOEHHUS STHUECKUX HOPM NP MPOBEICHUU
OHMOJOTUYECKUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



IpUMEHEHHEe IPUOOPETEHHBIX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HH VISl OLICHKH I10-
CIICICTBUI CBOCH JEATENBHOCTH 10 OTHOIICHUIO K OKPYIKAIOIIEH cpene, COOCTBEHHOMY 3710pO-
BbI0, 000CHOBaHUE U COOIO/ICHHE MEP TPOPUIAKTUKY 3a00JI€BaHUIA.

B cucreme cpennero oduiero odpasoBanusi «buonorusy, nzyyaemas Ha 6a30BOM ypOBHE,
SBIISICTCSL 00SI3aTENIbHBIM YYEOHBIM IPEIMETOM, BXOASAIIMM B COCTaB IMPEIMETHOW O0O0JIacTH
((ECTCCTBGHHO'Hay‘-IHBIC npeaAMCTLD).

CBS3b C PABOYEHN ITIPOT'PAMMOM BOCIIUTAHUS IIKOJIBI

Peanuzanust BoCIUTATENBHOTO MOTEHIMANA YPOKOB OHOIOruu (YypOyHOH AEATENbHOCTH,
ayJUTOPHBIX 3aHATHHA B PaMKax MaKCHMAJIbHO JIOIyCTHUMOM y4eOHOH Harpy3ku) MpenycMmarpu-
BaeT:

- MaKCHUMAaJIbHOE HCIIOJIb30BAHUE BOCIIUTATENIBHBIX BO3MOYKHOCTEH COACpKAHMS yPOKOB
uis (pOpMUPOBaHUS Yy OOYYaIOLIMXCS POCCUMCKHUX TPAJAMLMOHHBIX JAYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOIO HCTOPUYECKOTO0 CO3HAHUS HA OCHOBE HCTOpHUYE-
CKOI'O IPOCBEILEHUS; MOJ00pP COOTBETCTBYIOUIETO COAEP:KAHMSI YPOKOB, 3a/JaHUi, BCIOMOTa-
TEJIbHBIX MAaTE€PUAJIOB, MPOOIEMHBIX CUTYaIUH IS 00CYKACHUH;

- BKJIFOUEHHUE B COJIEP)KAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUSA, UX
y4eT B ONPEACICHUHU BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATUM;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIUTATEILHOE BO3ACHCTBUE
Ha JIMYHOCTH B COOTBETCTBUH C BOCIIMTATEIBHBIM HUJEAJIOM, LIEJBIO U 337a4aMi BOCIIMTAHHUS, Lie-
JI€BBIMM OPUEHTUPAMHU PE3YJIbTATOB BOCIMTAHUS; PEAIN3ALUIO IPUOPUTETA BOCIIUTAHUS B yueO-
HOMW JI€ATENBHOCTH;

- IPUBJIEYEHUE BHUMAHUS 00y4arOIINXCs K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypOKax
IPEIMETOB, SBJIEHUN M COOBITHI, MHUIMUPOBAHUE OOCY’KIEHHM, BBHICKA3bIBAHUN CBOETO MHE-
HUS, BBIPAOOTKU CBOETO JIMYHOCTHOTO OTHOLIEHUS K U3y4aeMbIM COOBITHSM, SIBICHUSM, JINLIAM;

- IPUMEHEHNE UHTEPAKTUBHBIX (OpM YyueOHON pabOThl — UHTEIEKTYyalIbHbBIX, CTUMYJIH-
PYIOILMX [TO3HABATEIbHYI0 MOTHBALIMIO, UTPOBBIX METOAMK, JUCKYCCUH, JAIOIUX BO3MOXKHOCTD
npuoOpecTH OMBIT BeJIEHUs KOHCTPYKTHUBHOI'O JHajiora; TpyHIOBOH pabOThl, KOTOpas YYUT
CTPOUTBH OTHOIIEHUS U JIeHICTBOBaTh B KOMaHJIE, CIIOCOOCTBYET Pa3BUTUIO KPUTUYECKOI'O MBbIIII-
JICHUS;

- noOykJeHue oO0yyarommxcs coOJ0JaTh HOPMBI NOBEIECHMS, MpaBuia OOIIEHUS CO
CBEPCTHHUKAMH U MEeAarorn4eckuMu pabOTHUKAMH, COOTBETCTBYIOILIUE YKy IIKOJbI, YCTAHOB-
JICHUE U TIOJIJIEPXKKY TOOpOKeNaTeTbHON aTMOC(EPHI;

- OpraHu3allli0 HAaCTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX OO0YYarOIIUXCS
HaJl HEYCIEBAIOUIMMHU OJHOKJIACCHUKAMH, B TOM YHUCIIE C OCOOBIMU 00pa30BaTEIbHBIMU MTOTPEO-
HOCTSIMH, JIAlOLIer0 OO0YYaroIUMCs COLMAIbHO 3HAYUMBIA ONBIT COTPYJHUYECTBA U B3aUMHOMN
MIOMOIIY;

- THULIMUPOBAHUE U TOAJIEPKKY MCCIIEOBATEIBCKOM AeITeIbHOCTH 00yJaroIuXcs, Tia-
HUPOBAaHUE U BBIMOJIHEHUE UHAWBUYAbHBIX U TPYNIOBBIX MPOEKTOB BOCIUTATEIbLHONW HalpaB-
JICHHOCTH.

Pe3ynbrarel equHCTBa YUEOHONW M BOCTIMTATEIIBHON NIEATEILHOCTH OTPaKEHBI B pasjieie
paboueil nporpamMMsl «JIMUHOCTHBIE PE3yIbTATHI U3yUeHUs ydeOHOro npenmera «buonorusy Ha
YPOBHE CpeiHero o0miero 00pa3oBaHUs.



MECTO YYEBHOI'O IPEJJMETA «bHOJIOT'U51» B YYEBHOM IIVIAHE
Ha ypoBHe cpennero obmiero oopazobanus «buonorus» sapnsiercs 00s3aTeIbHBIM yueo-

HBIM [IPEIMETOM, KOTOPBII BXOAUT B COCTaB MPEAMETHOMN 00sacTu « EcTecTBEeHHOHAyuUHBIE
IIPEAMETBDY.

Cpok ocBoenus padboueit mporpammsl: 10-11 kmaccsl, 2 roga

KonnuecTBo yacoB B yueOHOM IIaHE Ha U3ydeHHe mpeamMera (34 yueOHble Heesn)

Knacc KonnuectBo yacoB B Heneno | KonmuyecTBo 4acoB B roj
10 xiacc 1 34
11 xmacc 1 34
Bcero 68




COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMH HayKamu, QuiIocoueid, 3TUKOM, F3cTeTUKON U npaBoM. Posb 6uonoruu B op-
MHUPOBaHUH COBPEMEHHOM HAyYHOH KapTUHBI Mupa. CucTtemMa OMOJIOrHYecKHX HayK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONUCaHUE, U3MEPEHHUE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

TaGnuupl u cxemsl: «MeTobl MO3HAHUS KUBOW IIPUPOABI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[TpakTnueckast pabora Ne 1. «Vcnosnb30BaHKe pa3IMuHbIX METO/IOB IIPU U3Y4YEHUU OMOJIO-
THYECKUX O0BEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

JXKusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydyeHus: Ouonoruu. OTIMYKe )KUBBIX CH-
CTEM OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiicTBa OMOCHCTEM U WX pazHOOOpa3ue. YPOBHU OpraHU3ALUU OMOCHCTEM: MOJIEKYJISIp-
HbI{, KJICTOYHBINA, TKaHEBbI, OPraHU3MEHHBIN, ONMYJISIMOHHO-BUIOBOM, SKOCHCTEMHBbIN (O1o-
TEOIICHOTHYECKHH ), OMOCHEPHBIM.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», « Y POBHH OpPTaHU3AIINH JKUBOU TMPH-
POIBD).

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XMUMHUYECKHE DIEMEHTHI: MAaKpOJIEMEHTBI, MUKPOJJIEMEH-
Tbl. Boa 1 MUHEpasbHbIE BEIIECTBA.

@yHKUMU BOJABI U MUHEpAIbHBIX BellecTB B kieTke. Ilonaepkanue ocMoTHyeckoro Oa-
JaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
¥ 3aMEHUMBIE aMUHOKHCIIOTBL. AMHUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYpPBI OSIIKOBOM MOJIe-
KyJibl (IepBUYHAs, BTOPUYHASI, TPETUYHAS M YETBEPTUYHAsI CTPYKTypa). XMMHUYECKHE CBOMCTBA
6enkoB. buonornyeckue GyHKINN OEIKOB.

®depMeHTHI — OnosoTHUecKue karanuzatopel. CTpoeHue pepMeHTa: akTUBHBIN 1IEHTP, Cy0-
ctpaTtHas crienuduaHocts. Kodepmentsr. Buramunsl. OTiamuaust GepMEHTOB OT HEOPTAaHUIECKUX
KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO3a, pudo3a U J1e30KCHpr003a), Aucaxapusl (caxaposa,
JIaKTO3a) M MoJIMcaxapuabl (Kpaxmall, TJIMKOTeH, 1eJlIo103a). buonorndyeckue QyHKIUM yriie-
BOJIOB.

Junuasl: TpUraMLIepuisl, Gochomunuasl, crepouasl. I'napopunsHo-TuaApoPOOHBIE CBOI-
ctBa. buonornueckue ¢pynkimu nunuaoB. CpaBHEHUE YTIIEBOAOB, OETKOB W JIUMHJIOB KaK HC-
TOYHUKOB YHEPTHH.

Hyxkneunoseie kucnorsl: JIHK u PHK. Hykneotunbsl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u pynkuuu JHK. Ctpoenune u ¢pynxmuu PHK. Buast PHK. AT®: ctpoenue u QpyHk-
107078



[{utonorust — Hayka o KjieTke. Kietounasi Teopust — mpuMep B3auMOJEHCTBUS uaeh u (ax-
TOB B HAYYHOM IO3HAHUU. MeTO bl U3yUEHUS KIETKHU.

Knerka kak nemnoctHas xuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
MeMOpana, mosekyibl JJHK kak renernueckmii ammapar, cucTeMa CHHTe3a Oeka.

Tunsl KJIETOK: SyKapuoTHYecKasi U mpokapuotuyeckasi. OCOOEHHOCTH CTPOEHUS MPOKapU-
ornueckoil kietku. Knerounas crenka Oakrepuii. CTpoeHHe 3yKapuOTUIECKOW KieTku. OCHOB-
HbIE OTJIMYMS PACTUTEIbHOM, dKUBOTHON U IPUOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, X (YHKIUH.
[TnazmaTtuueckas memOpana, e€ cBoiicTBa u pyHkuuu. [{utonnasma u e€ opranouasl. OgHOMEM-
Opannbie opranou sl kietku: IIIC, anmapar ['onbxu, muzocomsl. [lomyaBTOHOMHBIE OpraHOU-
Jbl KJIETKH: MUTOXOHJIpUHM, IacTuabl. IIporcxoxienne MUTOXOHIpUM U TutacTud. Buasl mia-
ctua. HememOpaHHble OpraHouabl KIETKH: pUOOCOMBI, KIIETOYHBIN LEHTP, LIEHTPUOIU, PECHUY-
KU, )KTYTUKU. DYHKIIUU OPraHOUI0B KJIETKHU. BritoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0ouKa, KapuoIiazma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMHYECKUX 3JIEMEHTOB B HEKMBOW mpupope», «Pacmpe-
JIeJIeHUEe XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOLIEH.

Tabmuubt u cxemsl: «I[leproanyeckas TabnuIa XUMUYECKUX IEMEHTOBY», «CTpOoeHHEe MO-
JeKynbl BoJbl», «buocnnres Oenkay, «CtpoeHue momekynbl Oenka», «CTpoeHHe (QepMeHTay,
«Hyxnennossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHuOTHYECKON
KIETKN», «CTpOEHHE KUBOTHON KIETKW», « CTpOEHNE pAaCTUTEIbHON KIIETKN», «CTpoeHHue mpo-
KapUOTUYECKOM KIIeTKW», « CTpOCHHE Apa KIETKN», « YTIEBOAB, «JIunuapm.

OOGopyaoBaHue: CBETOBOM MUKPOCKOII, 000pY/I0BaHUE JIJIsi TIPOBEICHUS HAOIIOCHUH, 13-
MEpEeHHH, IKCIIEPUMEHTOB, MUKPOIpENnapaThl paCTUTENIbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX Kie-
TOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «/3y4ueHue KaTaTUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHas pabota Ne 2. «M3ydeHue cTpoeHus KJIETOK PACTeHUM, )KUBOTHBIX U OaKTe-
pHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEnapaTax 1 Ux OMUCaHUe».

Tema 4. /KuzHenessTeJIbHOCTD KJIETKH.

OOMeH BelecTB, WIK META00IU3M. ACCUMIIILNS (TIJIACTUYECKUNA OOMEH) U AMCCUMMIIS-
s (9HEpreTuyeckuii 0OMEeH) — JIBe CTOPOHBI €MHOTO IMpoliecca MeTabonu3ma. Poiab 3aKk0HOB
COXPAaHEHHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTabosInu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas ¢a3bl poTocuHTesza. Peakiuu portocunresa. Ipdek-
TUBHOCTH (pOTOCHHTE3a. 3HaUeHHue (poToCUHTE3a ISl )KU3HU Ha 3emuie. BrnusHue ycnoBuii cpezsl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHI.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emue.



DHepretuyeckuii 0OMeH B KJieTKe. Pacienyienne BemecTs, BbIIEICHHE U aKKyMYJIHPOBa-
HUE DHEPIUU B KJIETKE. DTalbl d3HepreTuueckoro ooOMeHa. 'nmukonus. bpoxeHue u ero BUABL.
KucnoponHnoe okucienue, Ui kierounoe asixanue. OxkuciaurensHoe ¢pochopunupoBanue. -
(EeKTUBHOCTH SHEPTETUYECKOr0 OOMEHa.

Peakun matpuunoro cuntesa. I'enerndeckas uHbopmanusa u JJHK. Peanuzanus reneru-
yeckoil nHdopmaru B kieTke. ['eHeTHuecKkuii KoJ 1 ero CBOWCTBa. TpaHCKPHUIILIUS — MaTpUy-
ueiii cuaTe3 PHK. Tpancnsnus — 6nocunTes 6enka. Dtamnsl Tpancisuud. KogupoBanue aMiuHO-
KHUCJIOT. Posib pubocoM B OnocuHTE3€e OernKa.

Hexknerounsie ¢gopmbl xu3Han — BUpYChl. Mctopus otkpbeitus BupycoB (. M. MBanoB-
ckuii). OCOOCHHOCTH CTPOCHHS U )KM3HEHHOTO IMKJIa BUPYCcOB. bakTepuodaru. bonesnu pacre-
HUH, KUBOTHBIX W YEJIOBEKA, BBI3bIBACMBIE BHpycamMH. Bupyc UMMyHOACPHUIINTA YEIOBEKA
(BUY) — BozOyautens CITNa. ObpaTHas TpaHCKpHUIIIIHS, peBepTaza u uHTerpasa. IIpodunak-
THKA paclpOCTpaHEHUS BUPYCHBIX 3a00JIeBaHHIA.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmunel u cxembl: «Tunel nUTaHus», «Metadoau3zm», « MUTOXOHIPHSY, « IHEpPreTude-
ckuii oomen», «Xnoporuact», «Dotocuntesy», «Ctpoenue JJHK», «Ctpoenue u GyHKIIMOHUPO-
BaHue reHa», «Cunres Oenkay, «['eHeTndyeckuit koa», «Bupyce», «bakrepuodaruy, «CtpoeHue
1 sxu3HeHHbIH nukn Bupyca CITHM/a, 6akrepuodaray, «Permkanus JJHK».

Ob6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHe KIETKW», Mo cTpykTypsl JIHK.

Tema 5. PazMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounsiii K1, WK KU3HEHHBIA UK KieTku. MuTepdasza u mutos. [Iporeccs, mpo-
Tekawmue B uatepdase. Perukamnus — peakuus marpuanoro cunresza JJHK. Ctpoenue xpomo-
coM. XpOMOCOMHBIN HabOp — KapuoTHIl. [IUMIONIHBIN U TalIOuIHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [{lutonornyeckue OCHOBBI pa3MHOKEHUSI U WHJIUBHUIYaJIbHOTO Pa3BUTHUSI OpraHU3-
MOB.

Henenne kierku — muto3. Craguu muto3a. [Ipouecchl, mpoucxoAsuive Ha pa3HbIX CTAIU-
X MUTO3a. brogornyeckuii CMbICI MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alloInTo3.

@opMBbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe U nosoBoe. Buapl 6ecrnonoro pazMHoxe-
HUS: JeJIeHne HaJBOE, MOYKOBAHHWE OJHO- M MHOTOKIJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHB-
HOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPTraHU3MOB, €T0 3HAYEHUE AJI CEJICKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMmocoM B Meio3e. KpoccuHrosep. buonornyeckuii cCMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10IOBBIC *kKene3bl:
CEMEHHHKHU U AnYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (crepmMaTro3ous, sii-
LEKJIETKa) — cliepMaTorenes3 u oBorene3. OCOOEHHOCTH CTPOEHHUS SAUILIEKJIETOK M CIIepMaTO30U-
noB. OmnonorBopenue. Ilaprenorenes.

WNunuBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpHOHANIbHOE pa3BuTue (3MOpuoreHes). Jra-
bl SMOPHUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJIAIMS, OPraHO-
reHe3. [loctambpuonansHoe pazputue. TuUrbl TOCTIMOPHOHATILHOTO PA3BUTHSA: MPSAMOE, HENpsI-
Moe (JIMIMHOYHOE). BIusiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3LIBATH
BpOXIAEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.

JleMoHCTpanum:

Tabmunpe! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHE pacTeHui», «JlemeHue kieTku Oakrte-
puit», «CTpoeHune MonoBbIX KIETOK», «CTpoeHne Xxpomocombl», «Kiierounslil nukm», «Pemiu-
kauusa [JTHK», «Mwutos», «Menos», «lIpsamoe u HenpsaMoe pa3BuTHe», «l'aMeToreHes y MIIeKo-
MUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTaIUN OHTOTECHE3.

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0),
«SinekneTka Miexonurarouero», «KapuoknHes B KJI€TKax KOpEIIKa JIyKa», MarHUTHas MoO-
nenp-anminkanus «/lenenue knetku», moaens JJHK, Moxens Metada3zHolt XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabdota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHnasi pabora Ne 4. «V3yyeHne CTPOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MHUKPO-
npenaparax».

Tema 6. HaciencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauun reneruku. Mcropus passutust reHetuku. Ponab nuronoruu u smopuo-
JIOTHMH B CTaHOBJICHUM TeHETUKHU. BKitaj poccuilcKkux M 3apyOeXHBIX YUEHBIX B pa3BUTHE I'eHE-
TUKU. MeToapl TEeHEeTUKU (TUOPUIONOTUYECKHM, IUTOTEHETHYECKUN, MOJEKYJISIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH HAaclIeIOBaHUs TPHU3HAKOB, ycTtaHoBieHHble [. Mennenem. MoHoru-
OpuaHOE CKpeluBaHue. 3aKOH €IMHO-00pa3usi rTHOpHI0B nepBoro nokosieHus. IIpaBuio nomu-
HUPOBaHHUA. 3aKOH paclIEIIEHUs NMPU3HAKOB. I'mnore3a uuctorel ramer. llonHoe m HenonHoe
JIOMUHHUPOBAHHUE.

JurubpunHoe ckpemBanre. 3aKOH HE3aBUCUMOTO HaclleJJoBaHUsI Ipu3HaKkoB. LluTorene-
TUYECKHE OCHOBBI AMUTHOPHUIHOTO CKpEUIMBaHMs. AHAIM3MUpYyIolee cKpeluBanue. Mcnoab3oBa-
HUE aHAJIN3HUPYIOLIETo CKPELMBaHUs ISl ONIpeJIeIeHUs] TEHOTHUIIa OCOOH.

CueruieHHOe HaclieoBaHue npusHakoB. Pabora T. Moprana no crenjieHHOMY Hacyeo-
BaHMIO TeHOB. HapylieHne cuemieHns reHOB B Pe3ysbTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'enernka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporameTHsle OpraHu3Mbl. HacinenoBaHue MpU3HAKOB, CUEIJIEHHBIX C IMO-
JIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HAacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOM M3MEHYMBOCTU. XapaKTepUCTHKA MOJIU(UKAIIMOHHONW M3MEHUMBOCTH. Ba-
pPHAIIMOHHBIN psii U BapuanmoHHas kpuBas. Hopma peakiuu npusnaka. KonnyecTBeHHbIE U Ka-
YEeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON HU3MEHYMBOCTH.

HacnenctBenHas, My reHOTUNINYECKAsi, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 1 T0J0BOI MpolecC — OCHOBa KOMOMHATUBHOM M3MEHUMBOCTH. MyTallMOHHAsS U3MEHYH-
BoCcTh. Knaccugukanus Mytanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYHHBI MY-
tanuii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACJIEICTBEHHOW M3MEHYMBO-
ctu H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.



I'eneruka genoseka. Kapuorun yemoBeka. OCHOBHBIE METOIBI TEHETUKH Y€JI0OBEKA: TeHEa-
JIOTHYECKUH, ONM3HEOBBIH, IMTOTCHETUIECKUN, ONOXUMHUECKUI, MOJIEKYIISIPHO-T€HETHYECKHUIA.
CoBpeMeHHOE OIpeAeIeHUE TeHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHHUE, FEHOTUIIMPOBAHUE, B
ToM uyucie ¢ nomoiupto ITIP-ananu3a. HacnenctBeHHble 3a001eBaHus 4eIOBEKa: T€HHbIE 00-
Je3HH, O0JIE3HU ¢ HACJIEJCTBEHHON MPeApacloyIOKEHHOCThI0, XpOMOCOMHbIE Oose3Hu. CoMaTH-
4yecKue W reHeparuBHble MyTauuu. CTBoNOBBIE KiIeTKH. [IpuHIMIBI 310poBOro 00pas3a >KU3HH,
JMAarHOCTUKH, MPOPHIAKTUKY U JICUCHUSI TeHeTHYecKnX Oone3Heil. Menuko-reHeTn4eckoe KOH-
CyJIbTUPOBaHHE. 3HAYECHUE MEIULMHCKON I€HETUKH B IPEJOTBPALICHUM M JICUEHUU I'€HETHYe-
CKUX 3a00JI€BaHU YEIOBEKa.

JleMoHCTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOrMOPUIHOE CKPELIMBAHUE U €r0 IUTOI€HEeTHUYECKasi OCHOBAY,
«3aKOH pacIlEeIUIeHHUs U €r0 HUTOTEHETHYECKas OCHOBa», «3aKOH YHUCTOTHI rameT», «/urndpun-
HOE CKpemmBaHue», «lluronornyeckne OCHOBBI JUTHOPUIHOTO CKpEHIMBaHUMDY, «Meio3»,
«B3anmMopelicTBue alenbHbIX I€HOBY», «['€HEeTHUUECKHE KapThl PACTEHUH, JKUBOTHBIX U YEJIOBE-
Ka», «['eHeTnKa nosna», «3aKOHOMEPHOCTH HACJIEN0BaHUs, CLIEIUIEHHOTO € IT0JIOM», «KapuoTuns!
YeloBeKa W JKUBOTHBIX», «Buael m3meHumBocTH», «MoOIuQuKannoHHAsS W3MEHUYHUBOCTHY,
«Hacnenosanue pesyc-thakropay, «['eHeTHka rpynn KpoBm», « MyTalimoHHass ©U3MEHUYUBOCTBY.

Ob6opynoBaHue: MoJeIU-anIiInKau «MoHoruopuaHoe ckpelrBanue», «Henomnnoe no-
MUHHMpOBaHUe», «urubpuanoe ckpemmbanuey, «Ilepekpéct XxpoMocom», MUKPOCKOII U MUKPO-
npenapat «/Ipozoduna» (Hopma, MyTanuu GopMbl KPBIIHEB M OKPACKH Tema), repdapmii «I"opox
IIOCEBHOM.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKaIIMOHHON N3MEHUYUBOCTH, TTOCTPOEHUE
BapHallMOHHOTO psiJia U BApUALIMOHHOM KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTauuil y qpo30Qguisl Ha TOTOBBIX MUKpOIIpenapa-
Tax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M IpoLecc. 3apoKICHHUE CENEKIN U nomecTukanus. Yuenne H. M.
BaBuiioBa o eHTpax NpoUCXOoKIEHHUSI 1 MHOT00Opa3usl KyJIbTypHbIX pacTeHuid. LleHTpsl mpouc-
XOXKIEHMSI TOMAIIHUX )KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui n kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Yucras nunus. CkpenyBaHue 4yucThIX JUHMNA. ['eTeposuc, unm rubpuanas cuna. HeponcreeH-
HO€ cKpeuuBaHue — ayTOpuauHr. OtnanéHHas rudpuauzanus u e€ ycnexu. MckyccTBeHHBbIN
MyTareHe3 U MOJIy4eHHUE MOJIMILIOUAO0B. JIOCTHKEHU CEIEKIIMU PACTEHUMN, J)KUBOTHBIX U MUKPO-
OpraHU3MOB.

brorexHosorus kKak OoTpaciab MPOU3BOACTBA. ['€HHAs MH)KEHepus. ODTambl CO3[aHUS pe-
komOuHanTHOM JIHK u Tpancrennsix opranusmoB. Knetounas unxenepusi. Knerounsie KyiabTy-
pbl. MUKpOKJIOHAIBHOE pa3MHOXKEHHE pacTeHui. KioHnpoBaHHe BBICOKONPOAYKTHBHBIX CENb-
CKOXO3STICTBEHHBIX OPTaHU3MOB. DKOJOTHUYECKUE U 3THUecKue mpobaemsl. MO — renerndecku
MOJIU(HUIMPOBAHHBIE OPTaHU3MBI.



JleMoHCTpamuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuiel 1 cxeMbl: kapTa «LIeHTPBI TPOUCXOXKACHHUSI U MHOTOOOPa3usi KyJIbTyPHBIX pac-
TeHu», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUui», «OTaanéHHas ru-
opunmsanus», «Pabotel akagemuka M. @. MBanoBay, «llommmmonaus», «OO0BEKTb OMOTEXHO-
noruny», «Kiierounsie KynbTyphl U KJIOHHUpOBaHUE», « KOHCTpynpoBaHHe U MEPEeHOC TeHOB, XPO-
MOCOM.

O6opynoBaHue: MyJISDKU IJI0JI0OB M KOPHEIUIOAO0B TUKHUX (DOPM U KYJIbTYPHBIX COPTOB pac-
TeHui, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHH.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

Okckypeust « OCHOBHBIE METOBI M JOCTHIKEHUSI CEJIEKIIMM PACTEHUHN U )KMBOTHBIX (Ha ce-
JICKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCTIBITATENLHBIA YYacTOK, B TEIUIMYHOE XO-
3SICTBO, J1A0OPATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOHOHHAA OHOJIOTHS.

[IpeanocbuIKM BOZHUKHOBEHUS YBOJIFOIMOHHOW TEOpUU. DBOJIIOLIMOHHASI TEOPUS U €€ Me-
cTO B Onosnoruu. BiusiHre 3BONMIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenbcTBa 3BOMIONMH. [laneoHTONIOrMYECKHE: OCIEA0BATEIbHOCTD MOSIBICHUS BU-
JIOB B MAJICOHTOJIOTMYECKOH JIETOMUCH, nepexoanbie Gpopmbl. buoreorpaduyeckue: cXoAacTBO U
paznuuue dayH u (GI0p MATEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIE, PYJUMEHTApHBIE OpraHbl, aTa-
BU3MBL. MONIEKYISIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX
MeTabOIMUECKUX MyTeH y BCEX OpraHNU3MOB.

OpomononHas teopust Y. Jlapsuna. [Ipeamnockuiku BOZHUKHOBEHUs AapBUHU3MA. J[BU-
JKYILME CUJIBI HBOJIFOLIMM BUJOB 10 JapBUHY (M30BITOUHOE Pa3MHOXKEHHUE IIPU OTPaHUUYEHHOCTU
pecypcoB, HeonpeaenEéHHas U3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MukposBontonus. [lonynsauus kak eIMHULIAa BUIa U SBOJIFOLUU.

JBwxymue cuibl ((pakTopsl) SBOJTIONUHM BUJOB B MpUpoJe. MyTallmoHHBIA Tpolecc U
KOMOWHATHBHAS MU3MEHYUBOCTH. [lomynsiroHHbIe BOJTHBI U Apeid reHoB. M3omsius u Murpa-
U

EctecTtBeHHbI 0TOOp — HampaBisionil (akTop 3Bomtonuu. POPMBI €CTECTBEHHOTO OT-
oopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Boitonuu. [IpuMeps! npucrnocodieHnit
y opranu3moB. ApoMop(}O3bI ¥ UIUO0-aJANTAIIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHOBHBIE ()OpMBI BUI000pa30BaHusI: Teorpa-
¢duyeckoe, FKOJIOTUYECKOE.

Makponssosrorus. opmel 3BosOINH: (PrteTHYECKasi, JUMBEPTCHTHAs, KOHBEPTeHTHAs, T1a-
pannensHas. HeoOpaTuMoCTh 3BOTIOIUH.

ITpoucxoxkaeHne OT HecHeMaTIn3UpOBaHHbIX NpeAKkoB. IIporpeccupyromas cnenuanmsa-
1Ys. AJAnTUBHAS pauaIis.

JdemoHcTpanuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.



Tabmumpl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiie», «3apOJIbIIIH MO3BOHOY-
HBIX )KHUBOTHBIX», « ApxeonTepukcy, «®opmMbl 00psOBI 32 cymiecTBOBaHUE», «EcTecTBeHHBIH OT-
0op», «MHorooOpa3ne COpToB pacTeHmit», « MHOroodpaszue mopo1 KUBOTHBIX», «[lomymsiumy,
«MyTanuoHHas U3MEHUYUBOCTbY», «Apomopdo3bl», «Maunoanantanumny», «O0Lmas nereHepanus»,
«/IBmxymue cuibl 3Boonn», «Kapra-cxema mapuipyra nyremectsus Y. /lapBuna», «boprba
3a cymectBoBanmue», «lIpucrnocobieHHOCTs opraHu3MoBy, «leorpadpuueckoe BHI000pa3zoBa-
HUE», « IKOJIOTUYECKOE BHI000PA30BAHHE.

O06opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAcKH, HA0Op IJI0OA0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOAEIb «OCHOBHbBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAETh « CTpOSHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

Buoreorpaduyeckas kapra mupa, Kojuiekuus «DopMbl COXpaHHOCTH UCKOMAEMBIX JKUBOT-
HBIX U pacTeHUID», Mozaens ammnkanus «llepekpéct xpomocom», BiiaxHble npenaparsl «Pa3Bu-
THE HacekoMoro», «Pa3BuTHe NIArymku», Mukporpenapar «Jpo3oduna» (Hopma, MyTaluu
(OpMBI KpbUIbEB U OKPACKH TEJIA).

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U €€ OTHOCH-
TEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIE IIPEICTaBICHUs O 3apOXKACHUHU XKU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMoreHe3 U naHcrnepmus. XuMudyeckas 3BOIOLUS. AOMOTeHHBIN CUHTE3 Op-
FaHUYECKUX BEILECTB M3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBLHOE MOATBEP)KICHUE XUMHUYECKON
sBosoMy. HavanbHble atanbsl 6uonorudeckoi spomonuu. ['mnoreza PHK-mupa. ®@opmuposa-
HUE MEMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH M MX 3BOJIOLHUS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Buthe xu3Hu Ha 3emie mo 3pam u nepuoaaM. Karapxell. Apxelickas U IpoTepo30ii-
ckast 9pbl. [laneosolickas spa u e€ nepuoabl: KeMOPUNUCKHM, OpJOBUKCKUN, CHITYPHUICKUHN, Jie-
BOHCKHH, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3olickas 3pa 1 €€ nepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLNUU
PACTUTENBHOIO U XHUBOTHOrO Mupa. Apomopdo3bl y pacTeHMid U *HUBOTHBIX. [losiBIeHue, pac-
LIBET ¥ BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak oTpa)keHue 3BoJifolnd. OCHOBHBIE CHCTEMAaTUYECKHE
TPyl OPraHU3MOB.

OBoroIMsA 4eIoBeKa. AHTPOIIOJIOTHS KaKk HayKka. Pa3BuTue npeacraBieHUil O MPOUCXO0XK-
JIEHUM 4esoBeKa. MeToibl 3ydeHus anTpornorene3a. CXoACcTBa U pa3ianyns 4elIoBeKa U KUBOT-
HbIX. CUCTEMaTUYECKOE MOJIOKEHHE YeJIOBEKa.

JBuxyume cuibl (daktopbl) aHTpornoreHe3a. HacnencTBeHHas M3MEHUMBOCTb U €CTe-
CTBEHHbIM 0TOOp. OOIIeCTBeHHBIH 00pa3 »XU3HU, M3TOTOBIECHHE OPYIUHM TPyAa, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaIUN U BETBH 3BOJIIOIIMHU YEJIOBEKA: aBCTPATONUTEKH, Henosek ymenslid, Ye-
JIOBEK MPSIMOXOASIIMNM, YenoBek HeaHnaepTaabCkuil, Yenoek pasymusld. Haxoqkn nckonaeMbix
OCTaTKOB, BpeMs CYLIECTBOBaHMs, 00JaCTh pacpoCTpaHeHHs, 00bEM T'OJIOBHOIO MoO3ra, odpa3
YKU3HU, OpY U



Yenoseueckne packl. OCHOBHBIC OONBIIME PAChl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBCcTpajiouJiHas (SKBAaTOpUANIbHAS), MOHTOJIOMAHAS (a3uaTCKo-aMepuKaHCcKasi). YepThl mpucHo-
COOJIEHHOCTH MPEACTABUTENCH YeTOBEUECKUX Pac K YCIOBUSIM CYyIIECTBOBaHUs. EMHCTBO yeno-
Beueckux pac. Kpurtuka pacuzma.

JdemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHOBeHNEe CONHEYHON CHCTEMBD», «Pa3BUTHE OPraHHYECKOTO
mupa», «PactutenbHas kietka», « KuBotHas kietka», «IIpokapuoruueckas kierka», «CoBpe-
MEHHas CUCTEMa OPraHUYECKOro Mupa», «CpaBHEeHHE aHATOMUYECKUX YEPT CTPOEHHUS YeJIOBEKa
U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOIOTHICCKIX HAXOJIOK MPEAKOB CO-
BPEMEHHOTO YEJNOBEKA», «JlpeBHenure moan», «/JIpesaue moan», «llepBbie COBpEMEHHBIE JTO-
Iy, «YemoBeyeckue paco».

O6opynoBanue: mymnsixku «[Ipoucxoxxaenue uderoBeka» (OIOCTbI aBCTPANIONMUTEKA, MUTE-
KaHTPOIIa, HeaHAepTaJIblla, KPOMAHbOHIIA), CIICIIKH WIIM M300paKEHUSI KAMEHHBIX OPYIHH Tep-
BOOBITHOT'O 4€JIOBEKa (KaMHU-YOIIEphl, pyOuia, ckpedia), reoXpoHoyoruyeckas Tadnuua, Koj-
nexuus «DopMbl COXPAaHHOCTH UCKOIIAEMBIX )KUBOTHBIX M PACTEHUIN».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Ipaktuueckas padora Ne 1. «3yueHue ucKonaeMbIX OCTaTKOB PacTCHUM M KMBOTHBIX B
KOJUTCKIIHSX).

DKCKypeusi «DBOJIONUS OPraHudeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeauecKuil My3eit).

Tema 3. Opranu3msl 4 OKpYy:Kawoas cpejaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3zelibl SKOJIOTHH. MeToAbl IKOJIOTHYECKUX HCCIIeI0Ba-
HUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOWTaHMs OPraHM3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, MOYBEHHAs, BHYTpUOpra-
HU3MEHHASI.

Oxonoruueckue (akropsl. Kimaccudukamus skogornyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (GakTophl: CBET, TeMIIepaTypa, BIaXHOCTh. Dotonepuoansm. [Ipucnocod-
JICHUSI OPTaHU3MOB K JICHCTBUIO a0UOTHYECKUX (aKTOPOB. bruosiornueckue puTmel.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS, XUIIHAYE-
CTBO, cuMOM03 u ero ¢opmsl. [lapasuTusM, Koomnepamus, MyTyaau3M, KOMMEHCATU3M (KBapTH-
paHCTBO, HaXJeOHUYECTBO). AMEHCaIN3M, HeWTpanu3M. 3HaueHHEe OMOTHYECKHX B3aMMOJCH-
CTBUM JIJIS1 CYIIIECTBOBAHMS OPTAaHNU3MOB B IMIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU TomyJsaiuu. OCHOBHBIC MOKA3aTEH TOIMYJISIUN: YUC-
JI€HHOCTb, MJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaIUs. [[uHaMUKa YUCIEHHO-
CTHU NOMYJISILUU U €€ PEeTyJIsIusl.

JdemoHcTpanmuu:

[Toptpetsr: A. 'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuiel u cxeMbl: kapta «lIpupoaabie 30Hb 3emiun», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy, «llomynanuny», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH TOIMYJIAINUNA HHPY-
30puu-Typenbkn», «[lumesrpie nenm.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUM.

JlaGopaTtopHnas pabota Ne 4. «BnusiHrEe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.



[Tpaktuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB PACTCHUMN.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo011ecTBo opranu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUAOBAs, POCTPAHCTBECH-
Has1, Tpoduueckas (mumieBas). Buasl-nomunanTel. CBS3u B OMOIICHO3E.

Okojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
@YHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOJYLIEHThI, KOHCYMEHTHI, peayLeHThl. Kpyro-
BOPOT BEIIECTB U TOTOK 3HEPTUH B 3KocucTeMe. Tpodudeckre (MUIIEBbIE) YPOBHH SKOCHCTEMBI.
[Tumiessle nenu U cetd. OCHOBHBIE MMOKA3aTeIN KOCUCTEMBI: OroMacca, MPOIYKIUsI. DKOJIOTH-
YECKUE MUPAMUIBL: POTYKIUHU, YUCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTb,
camoperyJsiuusl, pazsutue. CyKueccus.

[TpuposHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO MIJIM HIMPOKO-
JUCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroitunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u crpykrypa ouochepst. Ku-
BOe BemiecTBO U ero pynkmuu. OcobeHHOCTH OMocdephl Kak riIo0albHON dKOCHCTeMEBI. JnHa-
MHYECKOEe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BemecTB U OMOreOXMMHUECKHUE IUKIbI 3JIEMEHTOB (yriepoza, a3ora). 30-
HAJIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE NPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcamMH U UX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBI.

JdemoHcTpaumuu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunel u cxemsbl: «[lumessie nenu», «bruoreHos: coctaB U cTpykrypa», «lIpupoaHsie
coobmectBay, «llenn nuranus», «Okomornyeckas nupamuiay, «buocdepa u yenoek», «IKo-
CHUCTEMa HIMPOKOJINCTBEHHOTO Jiecay, «JKOCHCTeMa XBOWHOTO Jiecay, «buoueHno3 Bomoémay,
«ArponeHo3», «[IpuMepHbie aHTPONIOT€HHBIE BO3JECHCTBUS Ha MpUpoay», «BaxkHeliue ncrou-
HUKU 3arps3HEHHs] BO3[lyXa U TPYHTOBBIX Boay, «IlouBa — BaxkHeias cocTapisomias onocde-
pb», «DakTopsl Aerpaganuu nousy, «Ilapaukosiit 3¢ dexr», «DakTopsl paAMoaKTUBHOIO 3a-
rpsizHeHust Onocheprn», «Oomas cTpykrypa ouocdeps», «Pacnpoctpanenue xu3Hu B 6nocde-
pe», «O30H0BBIH KpaH Ouocheps», «KpyroBopot yriepoaa B 6uocdepe», «Kpyrosopot azora
B IIPUPOJIEN.

O6opynoBaHue: Mojeb-anminkanusa « Tunuyaele OMOLIeHO3bI», repOapuil «Pacturens-
HbIe co00IIecTBa», KoJuleKuu «buoneno3y», «Bpenurenu BaXHEHIINX CEIbCKOXO03IHCTBEHHBIX
KyJbTYyp», TepOapuu U KOJJIEKIIMU PACTEHUH U KUBOTHBIX, IPUHAIICKAIINE K Pa3HBIM DKOJIOTH-
4eCKHUM Ipymiam ojgHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n300paxeHus oXpaHs-
€MBIX BHJIOB PACTEHUN U KUBOTHBIX.



ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 BUOJIOI'MU HA BA-
30BOM YPOBHE CPEJAHET'O OBIIEI'O OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TPeOOBaHMS K pe3yJibTaTaM OCBOEHHUs 00yua-
IOLIUMHUCS [IPOTPAMM CPETHETO 00Iero 00pa30BaHUs: IMUYHOCTHBIM, METANPEIMETHBIM U TIPEI-
METHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMUHOCTHBIX pe3yJIbTaTOB OCBOCHHUS NpeameTa «broaorus» BblIEIEHBI cie-
IYIOIIHME COCTABIIAIONINE: OCO3HAHNE O0YUYaIOIUMUC POCCUNCKOM Ipa)IaHCKON WICHTUYHOCTU
— FOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIETICHHUIO, HAaJIMYME MOTHUBALIUHU
K OOy4YeHHIO OMOJIOTHH, IICJICHANIPABICHHOE PAa3BUTHE BHYTPCHHHX YOCKICHHHA JIMYHOCTH Ha
OCHOBE KJIIOUEBBIX I[EHHOCTEH M MUCTOPHUYECKHUX TPAJAULIUNA Pa3BUTHUS OMOJIOTHYECKOro 3HAHUS,
TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PyKOBOJICTBOBAThCS B CBOEH JAEATEIBHOCTU IICH-
HOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOr0 00pa3oBaHUs,
HaJIU4HE HKOJIOTHYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH CTAaBUTh IIEH U CTPOUTH KU3HECHHbBIC
TIJIaHBI.

JlnyHOCTHBIE pe3ynbpTaThl OCBOCHUS IpeameTra «buoNorus» JOCTUrarTCs B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMH, UCTOPHYECKUMHU U AYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUjaMH ¥ HOPMAaMH MOBEICHHS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMUS, ca-
MOBOCIUTAHUS U CAMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEN MO3ULUHU JINYHOCTH, NATPUOTHU3MA, YBa-
JKEHHS K 3aKOHY U MPABOIOPSAJIKY, YEJIOBEKY TPYJa U CTApUIEMY MTOKOJICHHUIO, B3AUMHOTO YBaXKe-
HUsA, OEpEKHOTO OTHOIIEHUSI K KyJIbTYpPHOMY HACJIEIUIO U TPAJAMUIMSIM MHOTOHAIIMOHAIBEHOTO
Hapoza Poccuiickon denepannn, NpUpOAE U OKPYKarOLIEH cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHs y4eOHOTo mpeamera «bruomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHONW BHYTPEHHEU
MO3UIIMEH JTUYHOCTH, CUCTEMOU IEHHOCTHBIX OpPHUEHTAIlUN, TTO3UTUBHBIX BHYTPEHHUX YOEX]Ie-
HUH, COOTBETCTBYIOIIMUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacHIMpeHue
JKU3HEHHOI'O OIBITA U ONbITa JESATEIBHOCTH B IMPOLECCE peaau3alydyd OCHOBHBIX HaIIPaBIICHUMN
BOCIIUTATEIbHON JEATEIIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaIaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYaloMIerocsi Kak aKkTUBHOTO M OTBET-
CTBEHHOTO 4YJIEHA POCCUICKOTO 00IIIecTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBAXEHUE 3aKOHA U TMPaBO-
MopsIKa;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCThH OMPEENATh COOCTBEHHYIO MO3HMIIMIO MO OTHOILEHHUIO K SIBICHUSIM COBpE-
MEHHOM XKU3HU U OOBICHATH €€

YMEHHE YYHUTHIBATh B CBOMX JCHCTBHIX HEOOXOTUMOCTH KOHCTPYKTHBHOTO B3aMMOJCH-
CTBUS JIIOJIH C pa3HBIMU yOEXKICHUSAMHU, KYJIbTYPHBIMU IEHHOCTSIMUA U COITUAIBHBIM TIOJIOKEHU-
eM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBIIMOJIHEHHUS YUeOHBIX, TO3HABA-
TEJIbHBIX U UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHUIO ONIIIOHEHTOB IIPU
00CyKJIEHUU CIIOPHBIX BOITPOCOB OUOJIOTHUECKOTO COJCPIKAHUS;



TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HapoOJy, UyBCTBAa OTBETCTBEHHOCTH mnepea PoauHoi, ropaoctu 3a cBou kpaii, cBoro Po-
JIMHY, CBOM SI3bIK U KYJbTYpPY, IPOILIOE U HACTOALLEE MHOTOHALMOHAIBLHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACJIECAMIO U MaMSTHUKAM MPUPOJIbI, TOCTUKEHU-
aMm Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIEHHE U pa3BUTHE OHOJIO-
UM, TIOHUMaHUsI 3HauU€HUsl OMOJIOTHH B IMO3HAHUU 3aKOHOB MPUPObI, B )KU3HU YEJIOBEKA U CO-
BPEMEHHOI'0 OOLIECTBA;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOrO HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHO-
ro MPUHATHS LICHHOCTEW CEMEUHOMN KU3HHU B COOTBETCTBUM C TPAAULUSAMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA’KEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJIEHUE MTPOSIBIATH Kaue-
CTBa TBOPYECKOW JTUYHOCTH;

5) ¢pusznueckoro Bocnuranus, GopMHUpPOBaHUS KYJIbTYPbI 310POBbSI M IMOLHOHAIb-
HOI0 0J1aroInoJIy4YHus:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHas GuU3MYECcKasi akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIE-
HUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHNE [IEHHOCTH TPaBUI UHIUBUAYAIHHOTO M KOJIJIEKTUBHOTO OE30MacCHOTO MOBEe-
HUS B CUTYallUsAX, YTPOXKAIOIINX 3/IOPOBBIO M )KU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh WMHHUIIMUPOBATH, IMJIAHHUPOBATH U CAMOCTOSTENHHO BBIMOJHATH TAKYHO JESTEllb-
HOCTB;

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS YKOJIOTHYECKON KYIbTYPBI: IPUOOPETEHHE OMbITAa IJIAHUPOBAHHUS T10-
CTYNKOB U OLIEHKH WX BO3MOXKHBIX IIOCJIECTBUN JUIsl OKPYXKAIOLIEH CPeIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYCHUH OWOJIOTUU 3HAHMUS U YMEHHS
IPU PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC KOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIU4KMe Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTHUECKOU KYJIbTYpbl, ONbITA JEs-
TEIBHOCTH IKOJIOTHYECKON HAINpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMH B IO3HABATEIIb-
HOW, KOMMYHHUKAaTUBHON M COLIMAIILHOM MPAKTUKE, TOTOBHOCTHU K YYACTHIO B MPAKTUYECKOMN Jes-
TEJIBbHOCTH 3KOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHU-
THS HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM U UWTATEIBCKON KYJIbTYpPbl KAK CPEICTBA B3AUMOJICHCTBHS
MEXIy JIIOJIbMU U TTO3HAHUS MUDA;

MOHUMaHWe CrienuPUKU OMOJIOTUN KaK HAyKH, OCO3HaHUs €€ pojii B (JOPMUPOBAHUU pa-
[[MOHAIFHOTO HAYYHOTO MBIIUICHHS], CO3JJaHUH 1IETIOCTHOTO MPEJCTABICHUS 00 OKPY’KaIoIeM
MHUpE KaK O €MHCTBE MPHUPOJIbI, YETIOBEKa U OOIIECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHO-
CTeH U pelIeHnH MpoodIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAIlHOHAIIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KyJbTYpBbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW YacTh (H)yHKUIMOHAIBHOU Trpa-
MOTHOCTH 00y4aromuxcs, popMupyemMoii pu U3y4yeHu OUOoJIOTHH;

MOHUMaHWE CYIIHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax, CIIO-
COOHOCTH WCMOJB30BaTh MOTyYaeMble 3HAHUS JI aHAIN3a U OOBSICHEHUS SIBICHUN OKPYIKaro-
[IETO MHPa U MPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUE JieNiaTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HaYYHBIX (DAKTOB M UMEIOIINUXCS JAHHBIX C IENTBIO TTOJYYEHUS JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO MCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JIJIST PEIICHHS TIPO-
0JieM B peanbHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0OBATENBCKYIO ACSITENPHOCTh HHAUBHUIYAIBHO U B TPYTITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO, K aK-
TUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUU MO OMOJOTUU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHO-
CTSIMH.



METAINIPEIAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMBbIe JUIsI (POPMHUPOBAHUS MHPOBO33PEHHUS OOYUAIOMUXCA MEKIUCIUILTMHAPHBIE (MEX-
IpeIMETHBIE) OOLIeHayuHble MOHATHS, OTPAXKArOIIKe LIEJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U
cneun(rKy METOJI0B MO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUf,
SIBJICHHE, MTPOIECC, CUCTEMa, HAyYHbIH (DaKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEO-
pusl, UCCIieIOBaHKe, HAOIIOIeHIE, U3MEPEHHUE, SIKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIE yueo-
Hble JeWCTBUS (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), oOecreunBaronie Gpop-
MHUpOBaHHE (PYHKIIMOHAIBHOW IPaMOTHOCTU M COLMAIBHOM KOMIIETEHLMU O0YyYaroIluXxcs, CHO-
COOHOCTH 00YYAIOIMIMXCS MCIIOJIB30BaTh OCBOCHHBIE MEXIUCIUILTHHAPHBIC, MEPOBO33pEHUYECKUE
3HaHMS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIBbHOM U COLIMAILHOM ITPaKTUKE.

MeranpeaqmeTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a3oBble JJOrHYeCKHeE JICHCTBHUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBaTh MpoOiieMy, paccMaTpuBaTh €€ Bce-
CTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUH 3HAHMM MPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHAJIM3a, CUHTE-
3a, CpaBHEHHA, KiIacCU(PUKAIMH, O0OOOIIECHUS), PAaCKPHIBATh CMBICT OHOJIOTMYECKHX MOHSATHA
(BBLAETATH UX XapaKTepHbIE PU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

OIpeNeNATh e JesTeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOT-
HOCHUTD PE3YJIbTAThI JESITEIbHOCTH C IOCTABICHHBIMU LEJISIMU;

HCIIOJIb30BaTh OMOJIOTMUYECKUE TOHATUS AJI OOBSICHEHUS (DAKTOB U SIBJICHUM KUBOU MpH-
pOJIBL;

CTPOUTH JIOTUYECKUE pacCyXIeHHs (MHIYKTHUBHBIE, I€yKTUBHBIC, 10 aHAJIOTUH), BBISB-
JSTh 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUAX, (POPMYIHPOBATH BBIBO-
JIbl U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILEHHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUMI Pa3HOTO POAA, BbI-
SIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaTbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSAX PEATBbHOTO, BUPTYaJIbHOTO U KOMOU-
HUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE 1eHCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pazperieHusi mpodaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJ/IOB
pElIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT0O3HAHUS;

MCIIOJIb30BaTh PA3JIMYHbIE BBl JEATEIBHOCTH IO MOJYYEHHIO HOBOT'O 3HAHHUS, €r0 HUH-
TeprnpeTanuy, Ipeodpa3oBaHUIO0 U MPUMEHEHHUIO B yUEOHBIX CUTYyalUsiX, B TOM YHCIIE MPHU CO-
3JaHUH YYEOHBIX M COLIMAIBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;



CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa30BATENbHOW ACSITEIBPHOCTH M
YKU3HECHHBIX CUTYaIUsX;

BBISBJISITh MIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTYaJIH3UPOBAThH 33Jlady, BBIIBUTATh TUIIO-
Te3y e€ peleHus, HaXOAUTh apryMEHThI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHH, 3a/1aBaTh Ia-
pameTphl U KPUTEPUHU PELICHHUS;

aHAJM3UPOBATh IMOJYYCHHbIE B XOJI€ PEIICHUS 3a/a4d Pe3yJIbTaThl, KPUTHUYECKU OICHU-
BaTh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
po(heCcCHOHATLHYIO CPEeay;

YMETh NIEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO 00IACTH KU3HEACATENb-
HOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJICH, IIPEIaraTh OPUTHHAIBHBIC MTOJXO/bI U PEIICHUS, CTABUTH IPO-
OyeMBbl M 3a/1a4H, TOITYCKAIOIINE AIbTEPHATHBHBIC PEILICHHS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(pOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B MIHTEepHETE), aHATU3UPOBaTh MH(POPMAIIMIO PAa3TUYHBIX BHUAOB U (OPM Tpe-
CTaBJICHUS, KPUTHUECKH OI[CHUBATh €€ JOCTOBEPHOCTH M HEIIPOTUBOPEUYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCH U IPUMEHSITH PA3INYHbIE METO/IBI PU MOUCKE U 0TOOpEe OHOI0-
THYECKOW MH(POPMALINU, HEOOXOAUMOM IS BHITTOJIIHEHHS YIeOHBIX 3a7ay;

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOopMy MpencTaBlieHUss OHOIOTHYECKON HH-
dbopmariiu (cxeMsbl, rpadMKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIH30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJICTBA MpU pabOTe ¢ OMOIOTHYECKON UHPOP-
MaIleil: TpUMEHATh XUMHYecKue, (pU3nveckre U MaTeMaTU4ecKue 3HaKu U CUMBOJBI, (opMy-
761, a00peBUaTypy, HOMEHKIATYPY, UCIOIH30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJINYECKHE
CpEJCTBA HAIJISIAHOCTH;

BJIa/IETh HaBBIKAMM paclO3HaBaHMs U 3alIMTHI HUH(OpMaLMK, HHPOPMAIIMOHHON Oe3omnac-
HOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1) obuenue:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCceX cepax )KM3HH, aKTHBHO y4acTBOBATh B THAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY>KJICHHS] OTHOCUTEIILHO BBIMIOTHEHUS TIpeJiaraeMoi 3a/1a4uu, YYUThIBATh HHTEPECHI U COTIIaco-
BaHHOCTb MO3UIIMIA APYTUX YYACTHUKOB TUAJIOTA WITH TUCKYCCHH);

pacrio3HaBaTh HeBepOAIbHBIE CPEJCTBAa OOIICHMS, TIOHUMATh 3HAYCHHE COITMAILHBIX 3HA-
KOB, MPEINOCHUIOK BO3SHHUKHOBEHHS] KOH(JIUKTHBIX CHUTYallMid, YMETh CMST4aTh KOH(IUKTHI U
BECTH MIE€PETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHS] W B3aWMOJICHCTBHS, TMOHHUMATh HaMEpPEHUS
NPYTUX JIOACH, TPOSIBIIATh YBAKUTEIHLHOE OTHOIICHNE K COOECETHUKY W B KOPPEKTHOH (opme
(bopMyIIMPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI MpH
peleHn OMOIOTUYECKON MPoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

IIPUHUMATDH L€JIM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BbIBAaTh U KOOPAMHUPOBATH JEH-
CTBMS 110 €€ JOCTHIKEHHIO: COCTABIATH IJIaH JCHCTBUM, pacnpenesisaTh poiau ¢ y4ETOM MHEHUH
YYaCTHHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B Pa3IMUHBIX CUTYyalUsX, IPOSB-
JSITh TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIATHBHBIM.

OnJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTUYECKHE 3HAHUS JIJISl BBISIBJICHUS MTPOOJIEM M MX PEIICHUS B KU3HECH-
HBIX U y4eOHBIX CUTYyallusX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (HOpMyIUpPOBaTH COOCTBEHHBIE 3a7aull B 00pPa30BaTEIbHONW AEATENBHOCTH M KU3HEH-
HBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PeLIeHUs! MpoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATH MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH 3PYIUIMH B PAa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHTYalllsIM, BHOCHTh KOPPEKTHBHI B IEATEIILHOCTh, OIICHUBATH CO-
OTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX [P aHAJIU3€E PE3yJIbTAaTOB JACITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYrUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTOro 4eJIOBEKa.



NPEJMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
crocoObl AEHCTBUM 110 OCBOCHHIO, MHTEPIPETALUU U IPE0OPa30BAHUIO 3HAHUN, BUJIbI JACATENb-
HOCTH IO TIOJYYECHUIO HOBOTO 3HAHHS M MPUMEHEHUIO 3HAHWH B PA3JIMYHBIX YYEOHBIX CHTYyallH-
X, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYAIMsX, CBA3aHHBIX ¢ Ononorueil. B mporpamme npen-
METHBIE Pe3yJIbTaThl IPEJCTABIIECHBI 110 F0J1aM 00y4eHusl.

[TpenmerHble pe3ynbTaThl OCBOCHMs yueOHoro npeamera «buonorus» ¢ 10 knacce nomx-
HBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS €CTe-
CTBEHHBIX HayK, B (JOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U Hay4-
HOT'0 MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHbIX yUEHBIX-OMOJIOrOB B pa3BUTHE OHO-
J0ruH, GYHKIMOHATHHON IrPaMOTHOCTH YEJIOBEKA /IS pEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHUHOB U TOHSITHUN: )KU3Hb, KIIETKA,
opranmu3M, MeTraboiu3M (0OOMEH BEIIECTB W MPEBPAICHHE YHEPTUH), TOMEOCTa3 (caMoperyJis-
1[1s1), YPOBHEBAsl OpraHU3alus )KUBBIX CUCTEM, CAMOBOCIPOU3BEACHUE (PETIPOAYKIINs), HACIeI-
CTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE U3JIaraTb OMOJIIOTHYECKUE TeOpHH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAS, [[CH-
TpajbHas JOrMa MOJICKYJIsipHOU Omosnoruwn), 3akoHsl (I'. Mennens, T. Moprana, H. U. BaBuno-
Ba) M Y4eHHUs (O LIEHTPax MHOrooOpa3us U MPOUCXOXKICHHsI KyIbTypHbIX pactenuit H. Y. BaBu-
JI0Ba), ONPENENATh I'PAaHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAyYHOTO MO3HAHWsS B OMOJIOTWMHW: HAOIIOJCHUE W ONMHCAHUE
KHUBBIX CHUCTEM, TPOIIECCOB U SIBICHUI, OpraHU3aIis U IPOBEIEHUE OMOJIOTHYECKOTO IKCIIEPH-
MEHTAa, BBIJABI)KEHHE T'MIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXY HCCIEIyEeMbIMH BEIMUMHAMH,
O0O0BSICHEHUE TMOJyUYEHHBIX PE3yJIbTAaTOB, MCIIOJb30BAHHBIX HAYUHBIX MOHATUH, TEOPHM U 3aKo-
HOB, YMEHHE JIeNIaTh BHIBOJIBI HA OCHOBAHUH ITOJTyUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNATh CYNIECTBEHHBIC NMPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKECHHS, WHIUBUAYAILHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJTy4YEeHHBIE 3HAHUS Uil OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1IE€IbI0 00eCTIeUeHUs
0€30MacHOCTH CBOETO 3/I0POBbS U 3[J0POBBSI OKPYKAIOIIUX JIt0JIeH, COOJIIO/IEHUSI HOPM TpaMoT-
HOTO TTOBEJICHHSI B OKPYXKAOIIEH MPUPOTHON cpejie, MOHMMaHue HEOOXOAMMOCTH HCIOIh30Ba-
HUSl JIOCTHOKEHUM COBpPEMEHHOW OMONOTMM M OMOTEXHOJOTHM JJIS PaldOHAIBHOTO IMPHPOJIO-
M0JIb30BAHUS;

YMEHHUE pemaTh dJIEMEHTApPHbIC TeHETHUECKUE 3a7adl HA MOHO- U TUTUOPUIHOE CKPEIIH-
BaHHE, CIETUICHHOE HAcJeIOBaHWE, COCTABISTH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS IS
npeJcKa3aHusl HacJIe0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpPaKTHUYECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKU OLIEHWBATh U MHTEPIPETUPOBATh MHPOPMALIUIO OHOJIIOTUYECKOTO CO-
JiepKaHusl, BKIIOYAIOUIYIO MICEBJAOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB (CpencTBa Mac-



coBOH MH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepHabl), STUUECKUE ACHEKThl COBPEMEHHBIX HC-
CJACAOBAaHMI B OMOJIOTUH, MEIUIIUHE, OUOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIeHUs, 06001ast OMOI0TH-
YEeCKyI0 MH(OPMAIMIO U3 HECKOJIbKUX MCTOYHHMKOB, I'PAMOTHO HCIOJb30BATH MOHATUHHBIN af-
napaT OMOJIOTHH.

[IpenmeTrHbIe pe3ynbTaThl OCBOCHHs yueOHoro npeamera «buonorus» ¢ 11 knacce nomx-
HBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOI'O 3HAHUS €CTe-
CTBEHHBIX HayK, B (JOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U Hay4-
HOT'O MHUPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHO-
J0rud, GYHKINOHAIHHON IPaMOTHOCTH YEJIOBEKA /IS pEIICHUs )KU3HEHHBIX 3a/1ay;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALIMS,
reHO(OH/, 3BONIONMNS, IBUKYIIME CHIIbI ((PAKTOPHI) 3BONIIOLUHU, TPUCHOCOOIEHHOCTh OpraHu3-
MOB, BHJI000pa30BaHME, SKOJIOTUYECKHE (PaKTOPBI, SKOCUCTEMA, TIPOTYLIEHTHI, KOHCYMEHTHI, pe-
JYIICHTHI, IIEMU UTAHUS, YKOJIOTUYECKast TUpaMuia, OMOreoneHos3, buocdepa;

YMEHHUE M3Jlaratb OMOJIOrMUECKUe TeopuH (3BomoLKOoHHas Teopus Y. JlapBuHA, CUHTETH-
YyecKasi TEOpHsl SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrsa K. M. bapa,
Yyepe0BaHMs TJIAaBHBIX HalpaBiieHud u myTtei sBomonnu A. H. CeBeprioa, yueHus o 6uocdepe
B. 1. BepHanckoro), onpeaensTs TPaHALbI KX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHUCTEM, IPOLIECCOB U SIBJIIEHUI, OpraHu3anus U NpoBeieHue OMOJIOrMYECKOro 3KCIepH-
MEHTa, BBIABIDKEHHE THIIOTE3bI, BHISIBJICHUE 3aBUCHMOCTH MEX/Y HCCIEIYEMBIMH BEIHUYNHAMH,
O00BSICHEHUE TOJyYEHHBIX PE3yJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHITHN, TEOPHH M 3aKO-
HOB, YMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHUH MOJIyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATH CyIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX O0OBEKTOB: BUJIOB,
HOMYJISILUM, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOreOlI€HO30B U IKOCHCTEM, O0COOEH-
HOCTHU IPOLIECCOB: HACJIEACTBEHHON M3MEHYMBOCTH, ECTECTBEHHOIO 0TOOpa, BUA000pa30BaHus,
IpUCIOCOOTIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHO-
ca BEILECTB M MOTOKA SHEPIHH B 3KOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUH B HSKOCUCTEMAX CBO-
€l MeCTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTH TOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHUYECKUX IMPOIECCOB U
SIBJICHUH, ISl IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30I1aCHOCTH CBOETO 3JI0POBbs U 3/J0POBbS OKPY’KAIOIIMX JIFOJIEH, COONII0JIEeHUsT HOPM IPaMoT-
HOTO TIOBEJICHHSI B OKPYXKAOIIEH MPUPOTHON cpejie, MOHMMaHue HEOOXOAMMOCTH HCIIOIh30Ba-
HUS IOCTHKCHUH COBPEMEHHON OMOJIOTHH [T PAlMOHAIBHOTO MPHPOIOTIONIE30BaHMS,

YMEHHUE pelaTh 3JIeMEHTapHbIe OMOJIOTHYECKHE 33/1a4H, COCTABIATh CXEMbI IIepeHoca Be-
IIECTB M SHEPTHH B IKOCUCTEMaX (I[eTH MUTaHus);

YMEHHE BBINOJHATH J1JAOOpPAaTOpHbIE U MpaKTHUYeCKHe padoThl, cOOMI0AaTh MpaBUiia MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKU OIIEHWBATh U MHTEPIIPETUPOBATh MHPOPMALINIO OHOJIOTHYECKOTO CO-
JiepKaHusl, BKIIOYAIOLIYIO MICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB (CpencTBa Mac-
COBOI MH(OPMAIINHU, HAYIHO-TIOMYJISIPHBIE MaTePHalIbl), pACCMATPHUBATh TIIOOATBHBIE 3KOJIOTH-
YecKue MpoOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO MO3H-
LHUIO;



yMEHHE co37[aBaTh COOCTBEHHBIC NMMMCbMEHHBIC U YCTHBIE COOOIIEeHMsI, 0000111as OHOI0TH-
YEeCKYI0 MH(POPMAIUIO U3 HECKOJILKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUIHBIN arl-
napar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJinuecTBo yacon OcHOBHBIE BU/BI 1eITeJIbHOCTH 00y4aIOLIUXCS JlesiTeJIbHOCTh
DJIeKTPOHHbBIE
e HanmenoBanue Kon- Mpak- (HpOBbIE) 06- YUHTEs € yue-
/i pa3aeiioB M TeEM | Bee- TPOJIb- THYE- pazoBaTeabHbIC TOM nmporpamMm-
nporpamMmMsbl ro HbIE CKHe pecypeb MBI BOCIIUTA-
padoTbl | paboThI HHA MKO.IbI
PackprIBaTh conepkaHie TEPMUHOB U TMIOHATHI: HAYYHOE MH- | -yCTaHOBJICHHUE
POBO33peHNe, HayYHAask KApTHHA MHUpPA, HAYYHBIH METOM, TUIIO- | JIOBEPUTEIHHBIX
bubnunoreka [IOK | Te3a, Teopusi, METOIbI HCCIICIOBAHMS. OTHOILICHUH
https://m.edsoo.ru | XapakTepu3oBaTh OHOJIOTHIO KaK HayKy, €¢ MECTO M POJIb CPe- | MEKIY
[7f41¢292 JIM IPYTHUX €CTCCTBCHHBIX HAYK. nexarornye-
POUI (10 knace) | IlepeuyncnsaTh pasaesibl OUOJIOTHH B COOTBETCTBHE C OOBEKTaAMH | CKMM PabOTHH-
https://resh.edu.ru | uzyuenus. KOM U 00y4aro-
[subject/5/10/ HasbiBath BaxkHe#IIME OTpacin OUMOJOTHYECKUX 3HAHUM U 3a- | IIUMHCS,
BHOTOMS. KaK MOBHUI(10 Kna(_:c) Jauu, cTosuue nepes ouonorueit XXI B. CIIOCOOCTBYIO-
1 Hayka 2 0.5 https://uchebnik. | PackpbiBaTh cojep:kaHie TSPMHHOB U MOHSATHI: HAYYHOE MU- | HIUX HO3UTHB-
mos.ru/catalogue? | poBo33peHue, HayuHasi KAPTHHA MHUPA, HAYYHbII METOJ], TUIIO- | HOMY BOCIPHS-
aliases=lesson_te | Te3a, Teopus, METO/IbI HCCIICIOBAHHSI. THIO 00y4Yaro-
mplate,video less | Xapakrepu3oBaTh OMOJIOTHIO KaK HAyKy, €€ MECTO M POJIb CPe- | IIUMHMCS
on,video&subject | au Ipyrux ecTeCTBEHHBIX HAYK. TpeboBaHuUit U
program_ids=31 | IlepedncnsiTh pa3jiesbl OHOJIOTHH B COOTBETCTBHE C 0OBEKTaMH | TIPOCKO Teaaro-
937278&class_le | m3ydenus. TMYECKOro pa-
vel_ids=10,11 HaspiBaTh BayKHEWIIHE OTPACIIA OMONIOTHYECKHX 3HAHUI U 3a- | OOTHHKA,
naun, crosiue nepen ouonorueit XXI B. knaccudukarys, Mo- | TPUBICYCHUIO
JISTMPOBAHKE, CTATHCTHYECKasi 00pabOTKa JaHHBIX UX BHUMAaHUS K
bubnuoreka LJOK | PackpsIBaTh conepxaHie TEPMUHOB U MOHATHIA: CUCTEMA, o0cyxaaeMoii
https://m.eds00.ru | Guonornyeckasi CHCTEMA, HIEMEHTBI CHCTEMBI, CTPYKTypa Ono- | Ha YPOKE
[7t41c292 CHCTEMBI, CBOICTBA JKUBBIX CHCTEM, OOMEH BEIeCTB, pasMHo- | MH(OpMarm,
XKusble cucre- POII (10 knacc) | sKeHHe, pocT, Pa3BUTHE, HACIIEICTBEHHOCTh, N3MEHYMBOCTD, aKTHBU3AINH
2 MBI U UX Opra- 1 https://resh.edu.ru | pa3zapaxumocTb, SHEPro3aBUCUMOCTh, YPOBHH OpPraHU3aIM1 TI03HABATENILHOH
HU3aLHs [subject/5/10/ KU3HU (OHOCHCTEM). ACATCNLHOCTH;
MDOIII(10 knacc) | XapakTepu3oBaTh IPUHLUIBI OpraHU3aMu OMOCUCTEM: OT- - OOy K IeHHE
https://uchebnik. | KpBITOCTB, BBICOKAs YHOPSAIOYEHHOCTD, CAMOPETyJISIHS, o0y4aromuxcs

mos.ru/catalogue?

MEePapXUIHOCTb.

coOIro1aTh HA
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le

[epeuuncnare yHUBEpCaIbHBIC CBOMCTBA YKHUBOTO: €AUHCTBO
XMMHYECKOTO COCTaBa, Pa3IPakKUMOCTh, JIBIIKEHUE, TOMEO-
CTa3, pOCT U pa3BUTHE, HACIICACTBEHHOCTD, H3MCHUMBOCTb,
sBOIONHNSA (TIPUCTIOCOOICHNE K N3MEHSIONMCS YCIOBHSIM).
[TpuBOIUTH TPUMEPBI OMOCUCTEM PA3HOT'O YPOBHSI OpraHm3a-

vel_ids=10,11 IIUH U CPABHHMBATH MIPOSBJIEHUS CBOMCTB )KUBOTO Ha Pa3HBIX
YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC MTPOLIECCHI, IPOTEKAIOIINE B OHO-
crcTeMax: OOMEH BEIECTB U MPEBPAICHUE YHEPTHH, CAMO-
BOCIIPOU3BEJICHHE, CaMoperyJisiiusi, pazsutue. CoOoaaTh
npaBuia OEpeKHOr0 OTHOUICHHS K YKUBOM PHPOJIC
PackppiBaTh cojepkaHie TEPMUHOB U TMIOHATHIA: 3JIEMEHThI-
6I/IOFCHI)I, MAaKpO3JIE€MEHTbI, MUKPO3JIEMCHTBI; MUHCPAJIbHBIC
BEILIECTBA, MOJICKYJIa BOJIbI KaK JUIIONb, BOJIOPOIHBIC CBS3H;
ruApoPUIBEHBIC U TUAPOPOOHBIE BEIIECTBA.
Jloka3bIBaTh €IMHCTBO JIEMEHTHOTO COCTaBa KaK OJHO U3
BuGmuorexa LIOK CBOWCTB XHBOTO.
https://m.eds00.ru Pacripenensth XMMHUYECKHE SJIEMEHTHI 110 TPYIINAM B 3aBHCH-
17§410292 MOCTH OT KOJIMYECTBEHHOTO MPE/ICTaBUTEIILCTBA B OPraHU3MeE;
POIII (10 Krace) XapaKTEPHU30BaTh POJIb OTACIBHBIX 3JIEMEHTOB. BBISABIATH
hitps://resh.edu.ry | CB13b MEXKILY COCTABOM, CTPOCHHEM MOJICKYJIb XHMHHECKOrO
Isubiect/5/10/ ICDOG,Z[I/IHeHI/IH U ero QyHKIUSIMHU B KJIETKE L
XUMHYECKHU MBH_[(IO KJ'IaCC) ACKPBIBATH COACPKAHNEC TCPMHUHOB U IIOHATHU: OCJIKU, 110N~

COCTaB " CTpoOEC-
HHEC KIICTKHU

https://uchebnik.

mos.ru/catalogue?
aliases=lesson _te
mplate,video less
on,video&subject
program_ids=31
937278&class_le
vel ids=10,11

Mepbl, MOHOMEPBI, AaMHHOKHCIIOTBI, IENTH/HAS CBSI3b, MOJIH-
NENTUA, ICHATYPALHSL.

XapakTepu3oBaTh O€JIKH KaK KJlacC OPraHMYECKHX COeTUHE-
HUIT; KITacCU(UIIMPOBATH UX MO CTPOCHUIO (TTIO0YIISpHEIE U
(uOpMIIpHBIE OSJIKH ), IEPEUHUCIIATh U XapaKTEPU30BaTh
(GyHKIUHU OENTKOB.

PackpbIBath copepikaHie TEPMHUHOB M IOHSTHIA: (PEPMEHTHI,
AKTUBHBIIN LEHTp, CyOCcTpaTHas crielin(PUIHOCTD, KOYEPMEHTHI,
OeNKn-aKTUBATOPHI U OENKU-UHTHOUTOPBI.

Yka3pIBaTh oTIINYHS (EPMEHTOB OT HEOPTaHHMYESCKHUX KaTallu-
3aTOPOB.

OOBACHSTD POJIb PEPMEHTOB B (PYHKIUOHUPOBAHUH KHUBBIX
CHCTEM, B IPOMBIIUIEHHOCTH, B MEJULIMHE, B TIOBCEIHEBHOM
KM3HH YeJIOBEKa

ypoKe
0OIIeTIPUHSATHIE

HOPMBI TIOBEIe-
HHS, TIPaBUIIA
o01IeHus co
crapmmmH (Tie-
JarOrMIeCKUMHA
paboTHUKaMH) U
CBEPCTHUKAMH
(oOyuarommuMu-
cs1), TPUHIIMIIBI
y4eOHOH uc-
[UIUTAHBI 1
caMoOpraHmsa-
LHH;

- IpUBJICYCHUE
BHUMaHUs 00y-
YAFOIIUXCS K
[EHHOCTHOMY
acIeKTy
U3y4aeMbIX Ha
ypOKax siBJie-
HUU, OpraHusa-
11 UX paboTHI
c

oJly4yaeMou Ha
YPOKE coLnab-
HO 3HAYMMOU
nHpOpMAIUe —
MHUIUUPOBAHUE
ee o0CcykIeHus,
BBICKa3bIBAHUS
00yJarOIUMUCS
CBOETO MHEHUS
10 ee TI0BOAY,
BBIPa0OTKH CBO-
€ro K Her
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PackpriBaTh coaepxaHue TEPMUHOB U MOHSTHIN: YTIEBODI,
MOHOCaXapH/Ibl, TUcCaxapuabl, TOJIHCaXapHu b, TIII0K03a, PHOO-
3a, 1e30Kcupr003a, caxaposa, JIAKT03a, MaJIbT03a, LIEJITI0I03a
(xy1eT4aTKa), Kpaxmai, TIIMKOTeH; JINIHIbI, TPUIIINLEPUIbI
(>xupsl, Macia), GoconUMUIbL, CTEPOUIBL.

XapaKkTepu30BaTh YIJIEBOIbI, JUIHUIBI KaK KJIACC OpraHuye-
CKHX COEAVHEHUN.

KnaccupuumpoBaTs yriieBoIbl U TUMHIBI 10 CTPOSHHUIO; TIepe-
YHUCISITh (PYHKIUH YTICBOIOB U JIUTTHIIOB.

CxeMaTHuecKu H300pakaTb CTPOCHUE MOJIEKYJ YIIIEBOIOB,
JUIHUI0B

PackpeiBaTh copepkaHue TEPMUHOB U IIOHSATHH: 1€30KCUPU-
oonyxiennoBas kucnota (JJHK), pubonyknenHoBas kucmora
(PHK), HyKJI€OTH I, TONMMHYKICOTHIHAS TIeTTh (TIOTHHYKIIE0-
TUJ), KOMIUIeMeHTapHoCcTh, Gynkuuu JJHK (xpanenue u nepe-
Jada HacieacTBeHHOH nHpopmanun); Buasl PHK (uadopma-
LUOHHAs, TPAaHCIIOPTHAs, puOoCcOoMasbHas); aAeHO3UHTPUOC-
¢dat (ATD), Mmakpospruueckas CBi3b. XapaKTepU3UpOBaTh
HYKJIEMHOBBIE KHUCIOTHI KaK XUMHUYECKHE COETMHEHUS U HOCH-
TeNu HacjeacTBeHHOH nHpopMannu. OTMeyaTb 0COOEHHOCTH
ctpoeHus Mosiekyn HykinenHoBbIX kucnot (JJHK, PHK) u
ATO.

CxeMaTHuecKu H300pakaTh CTPOCHUE HYKIJICOTHUIOB, MOJIEKYII
HYKJIEUHOBBIX KUCA0T, ATD

PackpriBaTh coaepxaHie TEPMUHOB U MTOHITHN: KJIETKA, ITUTO-
JIOTHSL; paCKphIBaTh COJAEPKaHUE MTOJIOKEHUM KIETOYHON TEO-
pHH.

[lepeuncnare 1 xapakTepru30BaTh OCHOBHBIE METOBI U3yUEHUS
KJIETKHU: (TIPUTOTOBJICHUE CPE30B, OKPAIINBAHNE, MUKPOCKOIIH-
poBaHue, HEHTPU(PYTUPOBAHUE, KyJIHTUBUPOBAHIE KIETOK U
TKaHEe)

PackpriBaTh cofepkaHie TEPMUHOB U MTOHATHN: KIETKH (3y-
KapHOTHYeCKas, IPOKaPHOTHYECKas), IUTa3MaTHUECKasi MEM-
Opana (ma3mManeMma), TINKOKaIUKC, TPAHCIIOPT BEIIECTB
(TTacCUBHBIH, aKTUBHBIN), YHIOITUTO3 (ParoruTo3, MHHOIIUTO3),
9K301IMTO3, KJIETOYHAsI CTCHKA, HyKJICOU]I.

CpaBHHBaTbh MEXIy COOOH YKapUOTHUECKUE U TIPOKAPHOTH-

OTHOIICHUS;
- ACTIOJIb30Ba-
HUE BOCIIHTA-
TEJBHBIX BO3-
MOKHOCTEH CO-
JiepKaHUS
y4e0HOTO
peaMeTa uepes
JIEMOHCTPALIHIO
o0y4JarmuMcs
MPUMEPOB OT-
BETCTBEHHOTO,
TPaXJAHCKOTO
MOBE/ICHUS,
IIPOABJICHUSA
YEJIOBEKOIIO0US
1 podpocepaed-
HOCTH, 4epe3
noxoop
COOTBETCTBYIO-
IIUX TEKCTOB
JUISL YTCHUS,
3aja4 JIsl pe-
HICHUS,
MPOOJIEMHBIX
CUTYyalUN 11
00Cy)/IeHYS B
KJacce;

- IPUMECHEHUE
Ha YPOKE HH-
TEPAaKTUBHBIX
¢dhopM paboThI ¢
00y4JarIUMu-
CSl: MHTEIICKTY-
QIBHBIX UTD,
CTUMYITUPYIO-
IIHX




YeCKHe KJICTKH; OTMEYaTh CXOJCTBO U PAa3JIMUUs B CTPOCHUH
KJIIETOK OaKTepuil, )KUBOTHBIX, PACTCHUH U TPHOOB

PackpsIBaTh comepkaHie TEPMUHOB 1 TIOHATHI: IITOIIa3Ma,
opraHoubl, SHIoIIa3MaTnaeckas cethb (D11C), ammapat I'ob-
JOKH, TA30COMBI, BaKyOJIb, MUTOXOHJIPHH, TJIACTUABI (XJI0PO-
IUIACTBI, XPOMOIUTACTEI, JISHKOIIIIACTHI), PHOOCOMBI, MUKPOTPY-
0O0YKH, KIIETOYHBIH HEHTP (LIEHTPOCOMA), PECHUYKH, JKI'YTHKH,
BKITIOUEHUS, SIAPO, sIEpHAs 000JI0UKa, KApUOIUIa3Ma, XpoMa-
THH, SAPBIIIKO, XPOMOCOMBI. IUCBIBATh CTPOCHUE IyKAPUOTH-
YEeCKOW KJICTKH M0 H300pakKeHHUsAM W Ha MUKPOIIpErapaTax;
KIIacCU(UIMPOBATH OPTaHOUBI B 3aBHCUMOCTH OT OCOOCHHO-
CTeil ux cTpoeHus (0JHOMEMOpaHHbIE, IByMEMOpaHHEIE, He-
MeMOpaHHBIE); OMTUCHIBATH (PYHKIIMH KaXIOTO OPTaHOW/A B
KJIeTKe. XapaKkTepu30BaTh KIETOYHOE SIPO KaK MECTO XpaHe-
HUSL, iepeadn (YABOSHHE XPOMOCOM) U pealln3aliu (TpaH-
CKPHIILUS ) HACTIeICTBEHHON MH(OpMAIK KIIETKH.
[lepeuncnsTs ¥ ONUCHIBATH KOMIOHEHTHI siIpa U UX (QYHKIHH;
CxeMaTHYHO U300pakaTh CTPOCHUE PACTUTENLHON 1 KHBOT-
HOM KiIeTKU. OOBACHITh OMOJIOTMUSCKOE 3HAUECHUE TPAHCIIOpTa
BEILIECTB B KJIETKE

Kuznenesrenn-
HOCTb KJIETKH

bubmoteka [IOK
https://m.edsoo.ru
[7f41¢292
POIII (10 kmacc)
https://resh.edu.ru
[subject/5/10/
MDBUI(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class_le
vel ids=10,11

PackpriBath conepkaHie TEPMUHOB U MTOHITHNA: 0OMEH Be-
IIECTB U NpeBpalleHue SHepPruu (MeTaboIn3M), aCCUMUIISIINS,
IJIACTUYECKUIM OOMEH, TUCCUMIIAIUS, SHEPTETHUECKUMN 00-
MeH, porocunTe3, porous, pochopuaupoBaHue, NEPEHOCUUK
MIPOTOHOB, XeMocHHTe3. OnUChIBaTh (POTOCHHTES, MPOLIECCHI,
MPOTEKAIONIIE B CBETOBON M TEMHOBOH (hase.

BBISBIISTH IPUUMHHO-CIICCTBEHHBIE CBSI3H MEX Y TIOTJIOIIE-
HUEM COJIHEUHOW SHEPTUU XJIOPO(UIIOM B CHHTE30M MOJIEKYIT
ATO.

CpaBHUBATh UCXO/IHBIC BEIIECTBA, KOHSYHBIE MPOITYKTHI U
YCIIOBUS IPOTEKAHNS PEAKIMI CBETOBON M TEMHOBOH (ha3bl
(doTocunTe3a;

CpaBHHBaTH GOTOCHHTE3 U XEMOCHHTE3.

OrneHnBaTh 3HaUeHUE (POTOCHHTE32 M XEMOCUHTE3a JIJISl KU3HU
Ha 3emuie

PackpriBath copepxkaHie TEPMUHOB U MTOHSITHN: YJHEPTeTHYC-
CKHiI1 00OMEH, TITUKOJIA3, MOJIOYHOKHCIIOEC OpPOXKEHHUE, CITUPTO-

MO3HABATEIb-
HYH MOTHBa-
1uio o0ydaro-
VX CST; TUCKYC-
cui,

KOTOpBIC JAfOT
oOy4Jaromumcst
BO3MOXKHOCTb
nprodpecTu
OTIBIT

BEICHUS KOH-
CTPYKTUBHOI'O
JTAAIIOTa; TPYTI-
MMOBOX PabOTHI
501041

paboThI B mapax,
KOTOpBIE y4uaT
KOMaH/IHOH pa-
0ote u
B3anuMO/IEM-
CTBHIO C IPYTH-
MU JE€TbMU,

- BKJIFOUEHUE B
YPOK UTPOBBIX
MpoLeayp, Ko-
TOPBIE TIOMOTa-
0T

MOJJEPIKaTh
MOTHBAIIHIO
oOy4Jaromuxcs K
MOJTyYESHUIO
3HAHWMH,
HaJTQKUBAHUIO
MTO3UTHBHBIX
MEXJINIHOCT-
HBIX OTHOILIEHUM
B
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BOE OpOKEeHHE, OMOIOTHIECKOE OKHCIICHUE, KJIETOUHOE JIbIXa-
HUE, TUCCUMMWIISIINS, pepMeHT. XapaKkTepu3oBaTh 0OMEH Be-
IIIECTB U TPEBpaIicHNe SHEPTHH (METa00JIN3M) KaK OJTHO MX
CBOMCTB KHUBOTO.

[epeuncnars 0COOEHHOCTH ITACTHYECKOTO H SHEPTeTHYECKO-
ro oOMeHa B KJIETKE; yCTaHABJIMBATH B3aMMOCBSI3b MEXKy HU-
MHU.

Paznuuate Trnbl 0OMeHa BEIIECTB B KJIETKE: aBTOTPOMHBIN 1
reTepoTpOdHBIN.

OnuChIBaTh ATAITBl SHEPTETHYECKOTO 0OMEHa (TIOATOTOBUTEIh-
HBIH, OECKUCTIOPOAHBIN, KUCIOPOAHBIN) U CPAaBHUBATH HX
MEX1y COOOH.

XapakTepru30BaTh pEeaKIUH TITHKOIN3a, OPOKESHHS, KJIETOTHO-
TO JBIXaHHUS, BBISBIIATH IPUYUHHO-CIICIICTBEHHEIE CBSI3U MEXK-
Jly TIIMKOJU30M, KJIETOYHBIM JbIXaHHUEM U CUHTE30M MOJIEKYJI
ATO.

CpaBauBaTh 3(pPEeKTHBHOCTH OECKUCIOPOAHOTO M KHCIOPO/I-
HOTO 3TaroB

PackpeiBath cojiep>kaHue TEPMUHOB U MOHSTHI: T€H, TEHETH-
YEeCKHUI KOJI, MAaTPUYHBIN CHHTE3, TPAHCKPHUIIIIHS, TPAHCIIALIN,
KOJIOH, aHTUKOJIOH, puOOCOMa, IIEHTpaJIbHAs I0TMa, MOJIEKY-
JspHast OMOJIOTHSI.

OnpenensTe CBOMCTBAa TEHETHIECKOTO KOJa (TPUILIETHOCTD,
OJTHO3HAYHOCTb, BEIPOKIEHHOCTh, YHUBEPCATBHOCTD, HeTlepe-
KpPBIBAEMOCTb, HEMPEPHIBHOCTB ).

OnwuckiBaTh 3Talbl peau3aliy HacIeICTBEHHON HH(pOopManuu
B KJIETKE.

CpaBHUBATh peaklMu MaTprHIHOTO cuHTe3a Mosiekya PHK u
Oerka B KIIETKE.

PackpbiBath copepikaHie TEPMUHOB U OHSTHIA: BUPYC, BUPY-
coJiorus, karcua, 6akrepuodar, BUpyc uMmMmyHoaepuuuTa ue-
noseka (BMIY), oHKOreHHBIE BUPYCHI.

XapakTepHu3oBaTh BUPYCHI KaK HEKJIETOUHYIO (OPMY >KU3HH;
0COOEHHOCTH CTPOCHUSI U KU3HEACATENEHOCTH BUPYCOB. Omnu-
CBIBaTh YKU3HCHHBIN IIHKII BUPYCOB UMMYHOJIC(DHUITUTA YeToBe-
Ka; pa3nmnyaTh Ha pucyHkax BTM ((Bupyc TabauHOi MO3anKH),
Oaxtepuodar, BUY.

KJ1acce, oMo-
TaroT YCTaHOB-
JIEHUT0 T0Opo-
JKeJIaTeJIbHON
aTMocdepsl BO
BpEMS YPOKa;

- OpraHu3aIus
medcTBa MOTH-
BUPOBAaHHBIX U
3PYANPOBAHHBIX
00y4aronmxcs
HaJ UX HeyCIIe-
BaOIIUMU OJI-
HOKJIACCHUKA-
MU,

JTAIOIIETO UM
COIMAIHHO 3HAa-
YUMBIN OTIBIT
COTpYIHUYECTBA
u

B3aUMHOM TO-
MOIIIH;

- THUIUHPOBA-
HUE U TTOJIIEPK-
Ka UCCIIeI0Ba-
TEJIbCKON
JIeSATEIIEHOCTH
00y4JaroNuXxcs B
pamKax peaiu-
3aIiy UMH HH-
JIUBUYaTbHBIX
Y TPYIITOBBIX
HCCJIeIOBATEb-
CKHX TIPOCKTOB,
YTO JacT 00Y-
YArOIINMCS
BO3MOXKHOCTb




O00CHOBBIBATh U COOIOAATH MEPHI MPOMUIAKTUKHU pacIpo-
CTpaHEHUs BUPYCHBIX 3a00JI€BaHUI (peCIMpaToOpHbIE, KETy-
JIOYHO-KHIIEYHBIE, KiIemeBon sH1edannt, BUY-undekis)

Pasmuoxkenne u
WHIUBUY alTb-
HOE€ pa3BUTHE
OpraHU3MOB

Bbu6nuoreka IJOK
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mos.ru/catalogue?
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program_ids=31
937278&class_le
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PackpbiBath copepikaHie TEPMUHOB U IOHSTHI: KIETOYHBIH
UKJ, nHTEp(da3a, peayIuTuKaIusl, XpoMocoMa, KapruoTHII, Tarl-
JIOWAHBIN, TUTUIOUTHBIH XPOMOCOMHEBII HabOp, XpOMAaTHIBL;
MUTO3 €ro cTaauu: npodasa, meradasa, anadasa, Tenodasa.
OnuchIBaTh )XU3HEHHBIN IUKI KIETKH; TIEPEUUCIISATE U XapaK-
TEePHU30BaTh MIEPHUO/BI KIIETOYHOTO ITUKJIA, CPABHUBATH UX MEXK-
Ity COOOIA.

OnuceIBaTh CTPOSHHUE XPOMOCOM, KAPHOTHIIOB OPTaHU3MOB,
CpPaBHHUBATH XPOMOCOMHEIE HA0OPHI KIIETOK.

CpaBHUBATh CTaJJUH MUTO3A.

Paznnuath Ha MUKpoTpeniapaTax u pucyHKax CTaJiH MHUTO3a.
PackppiBaTh OHONIOTHYECKUIT CMBICTT MUTO32

PackpsIBaTh copepxkaHue TEPMUHOB U IOHITHUI: pa3MHOXKe-
HUeE, KJIOH, ITOJIOBBIE KJIETKH (TaMeThI), SUIIEKIIETKA, CIIEPMAaTo-
30U]1, 3UTOTA, JISJICHNE HAJ[BOE, TOYKOBAHHUE, CIIOPYJISIIHS,
(parMeHTaNNs, BET€TATUBHOE Pa3MHOXKEHHE, CEMEHHOE pas3-
MHOCHUE, OTBUICHHE, IBOWHOE OILIOI0TBOPEHHE, TIOJIOBBIE
JKeJe3bl, CeMEHHUKH, SSIMYHUKH, OTUIOAOTBOPEHHE (HapyKHOE,
BHyTpEHHEE).

XapakTepu3oBaTh 0COOCHHOCTH M 3HAYEeHUE OECIIONOoro  Mo-
JIOBOTO CTIOCOOOB Pa3MHOKCHUS.

Brinenars BubI 6€CI0I0T0 Pa3MHOXKEHHST;, BBISIBIISITH B3aUMO-
CBsI3U Mexay opMamu u criocobamMu pa3sMHOKEHHS, U UX
OMOJIOTHYECKUM 3HAYCHHUEM.

Brnaners npuémaMu BEreTaTUBHOTO pa3MHOXKEHUS KYJIbTYp-
HBIX pacTeHHH (Ha MpUMepe KOMHATHBIX ). XapaKTepU30BaTh
MOJIOBBIE KJIETKH: SIUIIEKIIETKH, CTIEPMATO30HIbI; BHISBIIST
OCOOEHHOCTH WX CTPOEHUS

PackpbiBaTh copepikaHie TEPMUHOB U TOHATHN: MEHO03, KOHB-
FOTanus XpOMOCOM, TIEPEKPECT (KPOCCHHTOBEP) XPOMOCOM,
TaMeTEHl.

XapakTepHu3oBaTh Mei03 Kak crioco0 KIeTOYHOTO JeNCHHUS;
OMKCHIBATh MEHO3 MO CTaJUsIM; CPaBHUBATDH CTAJHH Meio3a 1
MHTO34.

npuodpecTu
HaBBIKU
CaMOCTOSITEIb-
HOTO pelIeHus
TEOPETUYECKOUN
POOIEMBI,
TeHEPUPOBAHUS
1 o(hopMITCHHS
COOCTBEHHBIX
nacH,
YBXKUTEIHLHOTO
OTHOIICHUS K
qYKUM HJIESM,
0o OpMIIEHHBIM
B paboTax Jpy-
T'UX UCCIe10Ba-
TeJIeH, HaBBIK
My OJIMYHOTO
BBICTYIUICHUS
nepes ayJauTo-
puen, aprymes-
TUPOBaHUS U
OTCTanBaHUs
CBOEH TOUKH
3pEHHSL.
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Paznnuate Ha pECyHKax cTaauu MeHo3a; pacKpbIBaTh OUOJIO-
THYeCKoe 3HaueHue Meio3a

PackpbIBaTh copepikaHie TEPMUHOB U HOHSTHI: TaMETOTCHE3,
CIiepMaToreHe3, 00OreHe3, CIepMaTo30u, akpocoma, stiie-
KJIETKA, TOJISIpHBIE TENbIIA.

XapakTepu3oBaTh 0COOCHHOCTH raMETOIeHE3a y KUBOTHBIX U
€ro CTa/iny; MOJIOBbIE KJIETKH KUBOTHBIX U ONUCHIBATH MIPO-
LIECC UX Pa3BUTHUS.

CpaBHUBATh CIIEPMAaTOr€HE3 U OOTEHE3.

OnwuchIBaTh OIUIOOTBOPEHHE, OMOJIOrHYECKOE 3HAUCHUE
OTIOIOTBOPEHUS

PackpeiBaTh copepKaHUE TEPMUHOB U IIOHSTHI: OHTOTEHES,
aMOpHoreHe3, 3UroTa, ApodieHne, 0J1acToMepsl, Mopyia, Oia-
cTyna, O1acToLelns, racTpyJia, HelpyJia, OpraHOr€He3; 3apo-
JIBIIIIEBBIE JTUCTKU: SKTOJIEPMa, ME30/IepMa, SJHTOIepMa; TOCT-
SMOpHOHATILHOE Pa3BUTHE: MPIMOE U HEMPSIMOe (JIMYMHOY-
Hoe); MeTamop(03, Meracropa, MUKpoCIopa, MbUIbLEBOE 3ep-
HO, CIIEPMUH, 3apO/IbIIIEBbII MEIIOK, IBOWHOE OIJIOIOTBOpPE-
HUE.

OnpeaensTs 3Tanbl 3MOPHOHAIBHOTO PAa3BUTHS XOPJOBBIX Ha
cXxeMax M IperapaTtax 1 ONMCBIBAaTh MIPOLECCHI, IPOUCXOISIINE
Ha Ka)XJIOM dTare.

CpaBHMBaTh IEPHUOJIBI OHTOT'€HE3a; PSIMOE U HenpsiMoe (JIu-
YMHOYHOE) TOCTIMOPHUOHAIBHOE PAa3BUTHE, 3aPOIBILIH YeTI0-
BEKa U APYTUX XOPJIOBBIX.

OO0BSICHATH OMOJIOIMYECKOE 3HAYCHHUE PA3BUTHSI ¢ MeTaMOP(o-
30M; OTPULIATENBHOE BIUSHUE AJIKOT0JIs, HUIKOTUHA U JPYTHUX
TEPaTOreHHBIX (DAKTOPOB HA Pa3BUTHE 3aPO/IBIIIA YETOBEKA.
OnuceIBaTh IPOIIECC ABOWHOTO OIUIOOTBOPEHHS ¥ IIBETKOBBIX
pacTeHui

Haciencrsen-
HOCTb ¥ U3MEH-
YUBOCTH Opra-
HHU3MOB

1.5

bu6nmoreka IJOK
https://m.edsoo.ru
[7141c292

PO (10 xmacc)
https://resh.edu.ru

[subject/5/10/
MDBHI(10 kmacc)

PackpsIBaTh copepxkaHue TEPMUHOB U NIOHSTHI: T'€H, TEHOM,
TeHOTHI, (DEHOTHUIT, XPOMOCOMBI, AJICIILHBIC TeHEI (AJLIENN),
TOMO3HT0Ta, TETEPO3UT0Ta, JOMHHAHTHBIN IpU3HaK (TCH), pe-
IIECCUBHBIN TIpHU3HaK (TeH), YrcTas TuHus, THOpua. [lepedrnc-
JISITh M XapaKTePU30BaTh METO b TCHETUKHU: THOPUIOIOT HUe-
CKHIA, IIUTOTCHETUYCCKUN, MOJICKYJISIPHO-TEHETHYECKUI; JT0-
MUHAHTHBIC U PEIECCUBHBIE MPU3HAKH PACTCHUH M )KHUBOTHBIX.
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[Tonp30BaThCA r€HETUUECKON TEPMUHOJIOTUEN U CUMBOJIMKON
JUIS 3aIMCH TeHOTUITMYECKUX CXEM CKPEUIUBaHUS
PackprIBath comepkaHne TEPMHUHOB U TIOHSITHIA: MOHOTHOPHI-
HOE€ CKpeInBaHue, PeHOTUITMYECKUE TPYIIIBI, THOPHUIO0IOTH-
YECKUM METO/I, YUCThIC JIMHUU, JOMUHUPOBAHUE TEHOB (T10J1-
HOE, HETIOJIHOE), pacIIeIUICHHE B TOTOMCTBE. ONHMCHIBATH Me-
TOAUKY NpoBeneHus I'. MeHaeneM onbITOB IO U3YUYEHUIO
HaCJICOBaHUS OJHOMU Maphl MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh cofiepikaHie 3aKOHOB €IMHOOOpa3us THOPUIOB
MIEPBOT0 NOKOJICHUS U 3aKOHA PaCILEIUICHUS.

OOBSICHATH THIIOTE3Y YHCTOTHI TaMET.

3anuchIBaTh CXEMbl MOHOTHOPHUIHOTO CKPEIUBaHUS, 00BsC-
HATbH €r0 LUTOJOIMYECKUE OCHOBBI U PEIIATh FTEHETUUECKUE
3aJja4d HA MOHOTHOPUIHOE CKpPEIIBAHHE

PackpriBaTh cofiepykaHUEe TEPMHUHOB U MOHATHIA: JUTHOPUIHOE
CKpelIMBaHue, aHATM3UPYIOIee CKPEIIBAHUE.

OnuceiBaTh onbITH I'. MeHIems 0 U3YUYEHUIO HACIEeI0BaHUs
JIByX Tap MPU3HAKOB y TOpOXa MOCEBHOTO.

PackpriBath copepkaHue 3aKOHA HE3aBHCHUMOTO HACTICIOBAHMS
MIPU3HAKOB.

[IpuMeHsATh MaTEMaTUYECKUI PaCcUET C IOMOLIBIO METO/1a Te-
PEMHOXKECHHMSI BEPOSITHOCTEH U 3aIKCh C TIOMOIIBIO (DEHOTHUITH-
YECKUX PaJUKAIIOB PACILCIUVICHUS IPU3HAKOB Y TIOTOMKOB I10
(heHOTHUITYy U TEHOTHITY.

3anuChIBaTh CXEMBI TUTHOPUTHOTO CKPEIIUBAHIS, OOBSICHITH
€ro IMUTOJIOTHYECKIE OCHOBBI U PEIIATh TEHETHIECKHUE 3aa9n
Ha JUTHOPUIHOE CKPEIIUBaHUE.

PackpriBath copepxaHue TEPMUHOB U TIOHSTHIA: CIICTICHHOE
HacCJIeIOBaHNE TIPU3HAKOB, PEKOMOHMHAIIUS T€HOB, TCHETHYE-
CKHE KapThl XpOMOCOM, MOPTaHUA.

Ha3piBaTh OCHOBHBIE MONOXKEHUSI XPOMOCOMHOM TEOpHUU
HaclieicTBeHHOCTH T. MopraHa; packpbIBaTh COJIEpKaHUE pa-
6otel T. Moprana 1o clerieHHOMY HacJeI0BaHUIO T€HOB U
MIPUYMHBI HAPYLICHUS CIETUICHUS MEKy TCHAMU.
3anuChIBaTh CXEMBI CKPEIIMBAHMS MPH CIIETUICHHOM HaCJIeI0-
BaHUH, OOBSICHATH IPUYMHBI PEKOMOUHAIIUN T€HOB, OIIpe/Ie-
JIATh YUCJIO TPYMNI CLUETICHUS TeHOB; PEIIaTh FTEHETUYECCKUE
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3a7]a4M Ha CUEIJIEHHOE HACIEA0OBaHUE.
PackpeiBath conepkaHue TEpPMHUHOB U MOHITUI: XPOMOCOM-
HBII HAOOP, Ay TOCOMBI, TIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIH
I0JI, FETEPOraMETHBIH I0JI, CLIEITUIEHHOE C MOJIOM HACJEI0Ba-
HUE MPU3HAKOB.

OOBSICHATD ITUTOJIOTMYECKHE OCHOBBI XPOMOCOMHOTO MeXa-
HU3Ma OTIPeNIeICHN TI0J1a Y Pa3InYHBIX OpraHn3MoB. CpaBHU-
BaTh 3aKOHOMEPHOCTH HACJIEA0BaHUA MPU3HAKOB, CLIETUIEHHBIX
Y HE CLIETUIEHHBIX C MOJIOM.

Pewiate renernyeckue 3a1a4u Ha HACJIEAOBAHUE CLICTNIEHHBIX
C MOJIOM IIPU3HAKOB

PackpeiBath conep:xkaHue TEpPMUHOB U MOHITUI: U3MEHYH-
BOCTb, HACJIEICTBEHHA U3MEHUYUBOCTh, HEHACIIEICTBEHHAS
M3MEHYUBOCTH, MOAN(PHUKAIIMOHHAS H3MEHYHBOCTD, BapHaIli-
OHHBIN PsiJl, BApUaHTa, BapHAIlOHHAA KpUBasi, MPU3HAK, HOpMa
pEaKUrU, KOJIMYECTBEHHBIE U KAYE€CTBEHHBIE TPU3HAKHU.
KrnaccudummpoBats BUBI N3MEHUYUBOCTH U BBISIBIISATH UX OHO-
JIOTUYECKHE OCOOEHHOCTH.

[lepeuucnares cBoicTBa MOIU(PUKAITMOHHON N3MEHYUBOCTH U
OOBSCHATH €€ 3HAUCHHE JJIS1 OPTaHU3MOB.

Pa3nuuaTe KONMYECTBEHHBIC U KAYECTBEHHBIEC IPU3HAKY;
CTPOUTH BapUAIMOHHBIN Psi/l, BAPUAIIMOHHYIO KPUBYIO, BBIUHUC-
JISATh CpeIHEE 3HAUYCHUE ITPU3HAKA.

PackpbiBaTh copepxkaHue TEPMUHOB U NIOHSITHUI: HACIEACTBEH-
Hasi U3MEHYHUBOCTh, KOMOMHATHBHAS M3MEHUHNBOCTbD, MyTall1-
OHHAsl K3BMEHYNBOCTh, MyTaHT, MyTaIlUH; TEHHBIE, XPOMOCOM-
HbIE, TCHOMHbIE; MTOJUILIONINS, aHEYTUIOUANS, MyTareHbl.
XapaxkTepru30BaTh HACIEICTBEHHYIO H3MEHYHBOCTE; (OpMYy-
JINPOBATh 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIIEICTBEHHOM
n3meH4yrBocty H. Y. BaBuiioBa v 00BSACHSTH €ro 3HAYCHHE
JUTsE OMOJIOTHH U CEJICKITHU.

Knaccudunupoparh MyTaluu: TeHHbIC, XPOMOCOMHbIE, I'e-
HOMHBIE U IPUBOJAUTH PUMEPHI My TaIIUi.

OOBSICHATH IPUYNHBI BOSHUKHOBEHUS MyTaIlui, poib GpakTo-
POB-MYTarcHOB.

CpaBHUBATH BHUIbI MyTallUii; BBISIBIATH IPUYHHBI HACTIE/I-
CTBEHHON U3MEHUYUBOCTH, HICTOYHUKU MYTAar¢HOB B OKPYXalo-




nieit cpene (KOCBEHHO).

XapakTepru30BaTh BHESICPHYIO HACIEACTBEHHOCTh U M3MCH-
YHBOCTb.

PackpbIBaTh copepikaHie TSPMUHOB U TIOHSITHI: KAPUOTHIT
YEJIOBEKa, [INTOTEHETHYSCKUI METO/I, TCHEATIOTMUSCKUI Me-
TOJl, POJIOCIIOBHBIE, OJTU3HEIIOBBII METO/I, HACTICICTBEHHBIE
Oose3Hn: (MOHOTEHHEIE, ¢ HACIEACTBEHHON ITPEIPacIONOKeH-
HOCTEIO, XpOMOCOMHI)IG), MCOUKO-TCHECTUYCCKOC KOHCYJILTU-
poBaHHe.

[MepeuncnaTs 0COOCHHOCTH U3yUCHHS TCHETHKH YETI0BEKa,;
MPUBOJIUTH MIPUMEPHI HACIEICTBEHHBIX 0OJIE3HEW YeIoBeKa,
XapaKTEeprU30BaTh MCTObI UX HpO(bI/IJ]aKTI/IKI/I; O6OCHOBI>IB3TI>
3HAYCHUE MEJINKO-TCHETHUECKOTO KOHCYIbTUPOBaHHS. BhIsB-
JISITh U CPABHUBATH MEXKy COOON TOMUHAHTHBIC H PEIECCUB-
HBIC MTPU3HAKHU YEIIOBEKA.

CocTaBisITh M aHAIM3UPOBATH POJIOCIOBHBIC YEIOBEKA

Cenekrust opra-
HH3MOB. OcHO-
BBI OMOTEXHOJIO-
ruu

bubmuorexa LIOK
https://m.edsoo.ru
[7f41c292
POUI (10 xmacce)
https://resh.edu.ru
/subject/5/10/
MDBUI(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson _te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

PackpsIBath copepxaHue TEPMUHOB U NOHSTHI: CEJIEKIMS,
COpT, TOPO/Ia, IITaMM, TOMECTUKAIIUS, HITH OJOMAIlIHUBaHUE,
HEHTPBI MHOTO00pa3Hsl ¥ IPOUCXOXKICHHS KyJIbTYPHBIX pacTe-
HUH W )KUBOTHBIX, THOPUIN3AIHSI, UCKYCCTBEHHBIH O0TOOP.
Ha3zbiBaTh 1 cpaBHUBATH OCHOBHBIE 3TAITBI PA3BUTHS CEICKITUH.
W3znarate yuenue H. V. BaBunosa o 1ieHTpax OpoOUCXOXKACHUS
KyJbTYPHBIX PAaCTEHHI; pa3nuyaTh LEHTPbI Ha KapTe MUPA,
CBA3BIBATh MX MECTOIOJIOXKEHHE C OYaraMu BO3HUKHOBEHUS
JIPEBHEUIINX LIUBUIIA3AIIUI.

CpaBHUBATh COpTa KYJBTYPHBIX PACTCHHN, TIOPOBI JOMAIITHAX
JKUBOTHBIX M MX JIUKUX MPEIKOB.

OneHnBaTh POJIb CENIEKIUH B 00ECTIEYeHUH ITPOIOBOIBCTBEH-
HOM 06€3011aCHOCTH YeJIOBEYECTBa

PackpriBath cosiepkaHie TEPMHUHOB M MOHITHIA: HCKYyCCTBEH-
HBII 0TOOP, MacCOBBIN OTOOP, MHAMBHUIYAJIbHBIH 0TOOP, IKC-
Tepbep, OJIM3KOPOJACTBEHHOE CKPEIIUBAHNE, YUCTas! JIMHUS,
TeTepo3uC, HEPOJCTBEHHOE CKPEIUBAaHNE, NCKYCCTBEHHBIN
MyTareHes, MOIUTIIONIBI.

CpaBHrBaTh (POPMBI HCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO
WHMBHTyAJILHOTO), BUIBI THOpUaM3anuu (0IM3KOpOICTBEH-
HOH ¥ OTHAJICHHOH), CITOCOOBI IMOTYYEHHUS TOJUTIIIOUIOB.
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[TpuBOIUTH IPUMEPHI JOCTHKEHUH CEJICKIIUU PACTCHHUN U JKHU-
BOTHBIX.

PackpbIBaTh cojpiepikaHie TEPMHUHOB M IOHSATHIA: OMOTEXHOIIO-
THSI, KJICTOYHAs MHXKEHEPHs, TeHHAs HH)KEHEPHs, KIIOHUPOBa-
HUE, TpaHCTeHHbIe opranu3Mel, ' MO (reHeTHyecku MOAU(U-
[MUPOBAHHBIC OPTaHU3MBI).

XapakTepHu3oBaTh OMOTEXHOJIOTHIO KaK OTPacih MPOU3BO/I-
CTBa, OCHOBHBIC JIOCTHKCHUSI OMOTEXHOJIOTUHU B 00JIACTH MPO-
MBIIIJICHHOCTH, CEJICKOTO XO35HUCTBA U MEAMIIUHBI,
[Mepeuncnars 1 XapakTepr30BaTh OCHOBHBIC METOJIbI U JIOCTH-
JKEHUS] OMOMHKEHEPHUH.

OO6CyX/1aTh 3KOJOTHYCCKHE U ITUICCKHUE aCTICKThl HEKOTOPBIX
WCCIIEIOBAHNN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
WCKYCCTBEHHOTO OIIOJA0TBOPEHUS, HAPABICHHOTO N3MEHE-
HUs TCHOMA U CO3JIaHUS TPAHCTEHHBIX OPraHU3MOB)

PesepBHoe Bpe-

8 1
M5

OBLIEE KOJIMYE-

CTBO HACOB IIO 34

[TPOT'PAMME




11 KIIACC

KosnyecTBo yacos OcHOBHbBIE BH/bI 1eSITeJILHOCTH 00y4aI0LINXCsl JesiTeIbHOCTH
Ne HaumenoBanue Kon- Mpak- (311‘]:/16;;5;:1];1(?6- y4HuTEJs C yue-
pm | PA3ACIOBHTEM | Bee- | Tpoab- | THYe- pa3oBaTeJbHbIE oM HPOTpaMMbL
NporpaMMbI ro HbBIE cKHue BOCIIUTAHUA
pecypcbl
padoThl | padoThI LIKOJIBI
PackpbiBaTh copepikaHie TEPMUHOB U HOHSATHUN: 3BOJIIO- -yCTaHOBJICHHE
s, IepexoiHble POPMBI, PUIOTCHETHUECKHE PS/Ibl, BU- | JOBEPUTEIHHBIX
JIBI-DHJICMUKH, BH]IBI-PEJIUKTHI, 3aKOH 3apOJIBIIICBOTO OTHOIICHUH MEX-
CXO/ICTBA, OMOT€HETUYECKUI 3aKOH, TOMOJIOTUYHbIE U ny
AQHAJIOTUYHBIC OPraHbl, PyIUMEHTapHbIC OPraHbl, aTaBU3- | MEAArOrMYeCKUM
MBI PabOTHUKOM U
Bbubimoreka LIOK | IlepeunciisiTb OCHOBHBIE 3TAIIbl Pa3BUTHUS 3BOJIIOLUOHHON | 00yJaromumucs,
https://m.edsoo.ru | teopumu. CIIOCOOCTBYFOIIHX
[7f41cc74 XapakTepru3oBaTh CBUIETEIHCTBA IBOJIOIMU: MTAJIEOHTO- MO3UTUBHOMY
PO (10 kmacc) | mormveckue, bnoreorpaduyueckue, IMOPHUOIOTHUECKHIE, BOCTIPHUSATHIO 00Y-
https://resh.edu.ru | cpaBHUTEIbHO-AaHATOMHYIECKHE, MOJICKYJISIPHO- YJAOIIUMHUCS
[subject/5/11/ OMOXMMHYECKHE. TpeboBaHuil n
D BOJTOLHOHHAS MDOIII(10 Kna(_:c) [TpuBOIUTH IPUMEPHI TIEPEXOTHBIX (HOPM OPraHU3MOB, npocb0 negaroru-
1 SHONOMIS 9 1 https://uchebnik. | ¢uaoreHeTnueckux psaoB. 94eCKOro paboTHH-
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937278&class le
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[TpuBouTH HOPMYIMPOBKH 32KOHOB OMOTCHETHUECKOTO U
3apOJIBIIIIEBOTO CXOCTBA

PackpbiBath copepxaHue TEPMUHOB U IIOHSITHM: CUCTEMA-
THKA, €CTECTBEHHBIN U UCKYyCCTBEHHBIN 0TOOD. XapakTe-
pU30BaTh OCHOBHBIE IBOJIIOLIMOHHBIE U/IEH, KOHIETIIINN U
TEOpPUH; CPAaBHUBATH B3TJISAABI HAa BHUJ U dBomonnio K.
Junnes, X.b. Jlamapka, Y. Jlapsuna. OnieHHBaTh BKIIa]
JluHHes B pa3BUTHE CUCTEMATHKH U OOBSCHITH NPUHIIU-
bl OMHAPHOW HOMEHKIIATYpPBhI. XapaKkTepru30BaTh COAEP-
’KaHHME ¥ 3HaueHHue 3BoaronronHon kounenmun XK. b. Jla-
Mapka.

OrneHuBaTh €CTECTBEHHO-HAYYHbIE U COLIMAIBHO- 3KOHO-
MHYECKHE MPEAMOCEUIKH BOSHUKHOBEHHSI 9BOJIIOLIMOHHON

Ka,
MIPUBIICYCHHUIO UX
BHUMAaHUS K 00-
cyX/IaeMou Ha
ypoKe
WHPOPMAITUH, aK-
THBU3AIUHU [TO3HA-
BaTeNLHON Jes-
TENBHOCTH;

- OOy X IeHUE
oOy4aromuxcs
co0JrogaTh Ha

YpOKe
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teopun Y. [lapBuHa.

PackpsiBath copepxaHue 3BOIOLMOHHOM Teopun Y. [Jap-
BMHA; CPAaBHUBATH HEONIPEIACIEHHYIO U ONIPEACIEHHYIO
M3MEHYHBOCTh, €CTECTBEHHBII M NCKYCCTBEHHBIH O0TOOD,
(hopMbI OOPKLOBI 3a CYIIECTBOBAHHE.

OnuceIBaTh OJOXKEHHSI CHHTETHYECKOW TEOPHH IBOITIO-
n (CTD) 1 00BACHATH €€ 3HaUeHUE )11 OHOJIOTHH
PackpsiBaTh copepxkaHue TEPMUHOB U IOHSITHI: MUKPO-
9BOJIIOIHSA, BUJI, KPUTEPUH BUJIA, apeajl, MOMYJIsIHs, Te-
HO(OH], MyTaIllli{, KOMOWHAIINY TE€HOB. XapaKTepru30BaTh
BU/J] KAK OCHOBHYIO CUCTEMAaTUYECKYIO EAHHHUILLY U Iie-
JIOCTHYIO OMOJIOTHYECKYIO cHUCTeMY. BbIensaTs kputepun
Braa (Moposornyeckuii, (PN3NOIOTUIECKUI, OMOXIMH-
YeCKHUH, TeHETHYECKHIA, IKOJIOTHIECKHH, Teorpadmde-
CKHUI) ¥ IPUMEHSTH KPUTEPUH IS OTIMCAHUST KOHKPETHBIX
BUJIOB. XapaKTepU30BaTh MOMYJISINIO KAK CTPYKTYPHYIO
€IMHUITY BHJIa U SBOJFOIIHH.

OnuceIBaTh NOITYJIALUIO IO OCHOBHBIM MOKa3aTesIM: CO-
CTaB, CTPYKTypa

PackpriBath coniepikaHue TEPMHUHOB M MOHATHIA: KOMOH-
HaTHUBHAs M3MEHYUBOCTb, MYTaIlUH, MyTAIIHOHHBIH ITPO-
1ece, MOMyJISIIIMOHHBIE BOJIHBL, Ipei] reHoB, U30IsIus,
MUTpanui. XapakTepu30BaTh dJIeMEHTapHbIe (PaKTOPHI
SBOITIONIAN: MYTAI[MOHHBINA TIPOIecC, KOMOMHATHUBHAS W3-
MEHUYUBOCTb, TIOIYJISIIMOHHBIC BOJHBI, Jpeii]) reHOB, H30-
JSIMS, MATpAIys. Y CTaHaBIIMBATH IPUYNHHO-
CJIEZICTBEHHBIE CBSA3H MEXKAY MEXaHU3MOM H Pe3yJIbTaTOM
JIEHCTBUS IBUOKYIIUX CHIT (3JIEMEHTapHBIX (akTopoB)
3BOITIONIAN

PackpbiBath copepikaHie TEpPMUHOB U IOHSTHIA: ecTe-
CTBEHHBII 0TOOp, O0pBOa 3a cymecTBoBaHME. ONMUCHIBATH
MEXaHM3M JEHCTBHSI €CTECTBEHHOTO 0TOOpa. Xapakrepu-
30BaTh (POPMBI €CTECTBEHHOTO 0TOOpa (ABMKYIIMMI, CTa-
OMITM3UPYIOLINH, AU3PYNITUBHBIN) U CPAaBHUBATD UX MEX-
Iy COOOM.

XapakTepru3oBaTh 00pb0Y 3a CYIIECTBOBAHHE U CPABHH-
BaTh € BHUJIBI (MEXKBHI0BAsl, BHYTPUBHI0Bas, 00pb0a C

0OIIeTIPUHSATHIE
HOPMBEI TOBeIe-
HUs, TIpaBuiIa 00-
LIEHUS CO
cTapmumu (tiena-
TOrMYECKUMHU pa-
OOTHHKaMM) H
CBEPCTHUKAMH
(oOyuarormmumucs),
MIPUHIIATIEL yIe0-
HOU JTUCIMIUINHBI
"

caMoOopraHusa-
1y,

- IpUBJICYCHUE
BHUMaHUs 00y4a-
FOLIUXCS K LIEH-
HOCTHOMY acCTIeK-
Ty

n3y4YaeMbIX Ha
YpOKax sIBIICHUH,
OpraHu3zanms ux
paboThI ¢
MoJy4yaeMou Ha
YPOKE COIUAITBEHO
3HAYMMOM UH-
¢dopmanueis —
WHUIMUPOBAHNE
ee o0CyKIIeHHUS,
BBICKa3bIBAaHUS
00yJarOIUMUCS
CBOETO MHEHHUSI 110
ee MoBOAY, BbIpa-
OOTKH CBOETO K
Hel

OTHOLIEHNS;

- UCTIONIb30BaHHE




HeOIaronpusTHeIME (PaKTOpaMy BHELTHEW CpeJibl)
PackpbiBath copepikaHie TEPMUHOB U TOHSTHIA: IPUCTIO-
COOJIEHHOCTb, IOKPOBUTEIBCTBEHHAS U IIPEIOCTEPETaI0-
11as OKpacka, MaCKMpPOBKa, BUJ000Pa30BaHUE.
OnwuchiBaTh MEXaHU3M BO3HUKHOBEHUS IIPUCTIOCOOTICHUI
Y OpPraHU3MOB.

BbIBIATH 110 H300paXKeHUSIM, Ha KUBBIX U (PUKCUPOBaH-
HBIX IIperapaTax MpUMEpbI MIPUCIIOCOOIEHHOCTH pacTe-
HUH 1 )KUBOTHBIX K YCJIOBUSIM CPEJIbl OOMTaHUSI, JOKA3bI-
BaTh OTHOCHUTEIHHYIO I[EIECO00PA3HOCTh MPHUCIIOCOOITe-
HUM.

XapakTepHu3oBaTh CIIOCOOBI M MEXaHU3MBI BH1000pa3oBa-
HUS; OIIMCBHIBATh ¥ CPABHUBATH OCHOBHBIE ()OPMBI IKOJIO-
TMYECKOr0 U reorpadnieckoro BUA000pa3oBaHus
PackpsiBaTh copepkaHue TEPMUHOB U IIOHSITHI: MaKpo-
3BOJIIOLIUSA, (PUIIOTEHE3, OMOJIOTUYCCKHI TPOrPEce U pe-
rpecc, apoMop03, nanoaganTanys, oomas JereHepanys,
aJalTUBHAS PaHaIHsL.

Xapaktepu3oBatb ()OPMBI IBOJIOIHH.

BrusiBiisiTe apoMopdo3bl M MAM0AAANITALUHN Y PACTEHUN U
JKUBOTHBIX.

CpaBHHBaTh OMOJIOTUYECKUH MPpOrpece U OUOIOTUIEeCKU I
perpecc, apomop}o3, HaHoa anTaALHUI0 U OOILYIO JJeTeHe-
pauuio.

BBISIBIISITS B3aMMOCBSI3H MEXKY TTyTSIMH M HATIPaBJICHUSI-
MU 9BOJIIOIUH Y PACTEHHUN M KHUBOTHBIX

Bo3uukHoBenune
U pa3BUTHUE
JKU3HH Ha 3eMire

10

0.5

bu6nmoreka IJOK
https://m.edsoo.ru
[7f41cc74

POUI (10 xmacce)
https://resh.edu.ru
[subject/5/11/
MDBUI (10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson _te
mplate,video less

PackpbiBatTh conepxaHue TEPMUHOB U TIOHATHIA: Kpealu-
OHH3M, a0MOT€HE3, BUTAIN3M, TAHCTIEPMHUS1, OMOII033, KO-
arepBaTkl, MPOOMOHTHI, CHUMOUOTeHEe3. XapaKTepu30BaTh
METO/IbI N3YYEHHUSI UCTOPUUYECKOTO MPOIIIOTO 3EMIIH.
Hepe'—lI/ICHHTB OCHOBHBIE DTAlbl XUMAYECKOH 1 OMOJIOTH-
YEeCKOH IBOJIIOLINH.

N3narath conepkanue ruroTe3 U TEOpUd BOSHUKHOBEHUS
YKU3HH Ha 3emite (KpeallmoHn3Ma, CaMOIIPOU3BOIBLHOTO
3apOKACHUS (CTIOHTAHHOT0), TAHCTICPMUH, THITOTE3bI
PHK-mupa).

OrnuceiBath dkcniepuMeHTsl C. Mumtepa u I'. FOpu o

BOCITMTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus
y4e0HOTO TIpe/I-
MeTa 4epes Je-
MOHCTpAIHIO 00y-
YAFOIUMCS
IIPUMEPOB OTBET-
CTBEHHOTO, TPaXK-
JTAHCKOTO MOBE/Ie-
HUS,

MPOSIBJICHUS YeJI0-
BEKOJIFOOHS U
nmo0OpocepredHo-
CTH, Yepe3 moadop
COOTBETCTBYIO-
IIUX TEKCTOB JIJIs
YTEHHUS, 33139 ISt
pelenus,
MPOOJIEMHBIX CH-
Tyaruii JJis 00-
CYXIECHUSA B KJIac-
ce;

- IPUMEHEHHUE Ha
ypOKe MHTEepaK-
THUBHBIX (hopM pa-
0O0THI C
00yJarOIUMHUCS:
WHTEJUIEKTY AJTb-
HBIX UTP, CTUMY-
JUPYFONIUX
MO3HABATEILHYIO
MOTHBAIIHIO 00Y-
YAIOIINXCS; JIHC-
Kyccui,

KOTOpBIC Jat0T
o0Oy4JarmmmMcst
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MOJIYYCHUIO OPTraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX
nyTéM aOMOTreHHOTO CHHTE3a

PackpeiBath cojiepskaHrue TEPMUHOB U MOHSITHI: DOH, 3pa,
nepuoa, apoMopdo3bl, UANOA AT TAIHH.

3HaTh MOCIEeI0BATENLHOCTh J0HOB: KaTapXeu, apXxen,
poTepo30i, parepo3oit; ap: apxelckas, MPOTEPO30ii-
CKas, Majeo30McKas, Me3030icKas, KaitHO30McKast; Iepu-
0J10B: KEMOPHICKHIA, OPJJIOBUKCKUH, CUITYpUICKUH, Jie-
BOHCKMM, KAMEHHOYT OJIbHBIN, IEPMCKHUNA, TPHUACOBBIH,
FOPCKUI, MEJIOBOM, MaJ€OreHOBBIA U HEOTCHOBBIM, aHTPO-
MOT€HOBBI.

XapakTepru30BaTh OCHOBHBIC COOBITHSI B Pa3BUTHH Opra-
HUYECKOI'0 MUpa MO 3paM U MEPUOJIaM I'€0JIOTHYECKOI
HCTOPUHU; 3TAIbl PA3BUTHSI PACTUTEIBHOIO U AKUBOTHOIO
Mupa.

BeigenuTh ritaBHbie apoMOp(03bl pAaCTCHUH 1 dKUBOTHBIX.
CpaBHUBATh MEXKIy COOOM IIpeICTaBUTENIeH CHCTEMATH-
YECKUX TPYMI OPTaHU3MOB, BBISBIISATH YEPTHI YCIOKHEHUS
Y TIPUCIIOCOOJICHHOCTH K YCIIOBHUSM JKU3HH

PackpbiBaTh copepxaHue TEPMUHOB U OHSITHUM: cUCTEMa-
THKa, UCKYCCTBEHHAs ¥ €CTECTBEHHAs KiacCU(DUKAIINS,
OuHapHasi HOMEHKJIATypa, IPUHIIAIT HEPAPXUIHOCTH.
XapakTepru3oBaTh COBPEMEHHYIO CUCTEMY OPraHUYeCKOro
Mupa

PackpbiBath copepxaHue TEPMUHOB U HOHSTHI: aHTPO-
TMOJIOTHSI, aHTPOIIOTeHE3, YenoBeK pa3yMmHuslii (Homo
sapiens), MPSIMOXOXKJICHHE, BTOPAsi CHTHAJIbHAS CHCTEMA.
[lepeuncnare 3a7ja4n aHTPOIIOJIOTUH, 3TAIBI CTAHOBJICHHS
Y Pa3BUTHA MIPEJCTABICHUHN O TIPOUCXOKICHUN YEJIOBEKa.
W3narate ocHOBHBIE NoN0keHus Teopun Y. JlapBuna,
KPUTHYECKH OIICHUBATh HEHAYYHYI0 HH(OPMAIIHIO O TIPo-
MCXOXK/IEHUH YEeIOBEKa.

3HaTh cUCTeMaTH4ecKoe nonoxenue Buga Homo sapiens,
MEPEYUCIIATH €r0 MOP(OIOro-aHATOMUYECKUE TIPU3HAKH
pasHOTO YPOBHS (THII, KJacc, OTPSI U Ap.).
YcraHaBIMBaTh YEPTHI CXOACTBA U Pa3IMUUi YETIOBEKA U
>KUBOTHBIX.

BO3MOXKHOCTb
MPUOOPECTH OMBIT
BEJICHUS KOH-
CTPYKTHBHOTO
JTMAJIOTa; TPYIIIO-
BOH pabOTHI HITH
paboTHI B Tapax,
KOTOPBIC yU4aT KO-
MaHIHOU paboTe u
B3aUMOJICUCTBHIO
C IPYTUMH J1E€Th-
MU;
- BKITIOUCHUE B
YPOK MTPOBBIX
MpoLEeayp, KOTO-
pBIC TOMOTAIOT
MOJIePIKATh MO-
THBAIMIO 00y4a-
IOIIUXCS K MOJTY-
YEeHUIO 3HAHWH,
HaJIa)KMUBaAHUFO
IIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTaoT
YCTaHOBJICHHIO
I0OpOXKeNaTeb-
HOU

aTMocdepsl BO
BpEMS YPOKa;

- OpraHusarus
medcTBa MOTHBH-
POBaHHBIX U Y-
JTUPOBAHHBIX
00y4JaroIuXxcs
HaJI UX HeycleBa-
FOIIIUMH OHO-
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OOBSICHATB U OLICHUBATh 3HAYCHUE HAYYHBIX 3HAHHHA O
MIPOUCXOXKJICHUHU YeJIOBEKA /ISl TOHUMAHHUS MECTa U POJIU
YyeJI0BEKa B IPUPOJIE

PackprIBath copepkaHue TEPMUHOB U TIOHITHIA: (PaKTOPHI
AaHTPOIOreHe3a, IPyNIOBOE COTPYIHUYECTBO, PEUb, OPY-
IUAHAS OeATETHHOCTD, TOMMOP(PU3M. XapaKTepHU30BaTh
JBIOKYITHE chitbl ((pakTophl) aHTponoreHesa: Onosornyie-
CKHEC U COLMAJIbHBIC, CPABHUBATL UX MCIKIY COGOﬁ
PackpbIBaTh copepxkaHue TEPMUHOB U IIOHSITHI: aBCTpa-
JIOIUTEK, YEJIOBEK YMEIbIH, YEIOBEK MPSIMOXOISIINN,
HeaHiepTajiel], KpOMaHbOHell, HEOJIUTHYECKas! PEeBOJIIO-
s, IepBOOBITHOE UCKYCCTBO. XapaKTepu30BaTh U CPaB-
HUBATh MEXKIy COOOI OCHOBHBIC CTAJINU IBOIFOIMH YeII0-
BEKa: XpOHOJOTMYECKUN BO3PACT, apeas pacpocTpaHe-
HUSI, 00BEM TOJIOBHOTO M0O3ra, 00pa3 KU3HHU U 0Py IUs
Tpyna

PackpbiBaTh copepxaHue TEPMUHOB U TIOHSITUIA: PaChl,
pacorenes, coluai-IapBHHA3M, Pacu3M, MeTHcalus. Xa-
pakTepu30BaTh U CPaBHUBATH MIPEJICTABUTENIEH UenoBeye-
CKHX pac, paCKpbIBaTh IPUIMHBI U MEXaHU3MBbI pACOTr€HE-
3a, IePEYHCIATh U IPUBOUTH TPUMEPHI TTPUCIIOCOOIICH-
HOCTH YCJIOBCKA K YCJIOBUAM CPEAbl, IPUMEPLI ITPUCITIOCO-
OUTETHHOTO 3HAYECHHUS PACOBBIX MMPU3HAKOB.

Jloxa3eiBath equHCTBO BHa Homo sapiens, Hay4dHyIO
HECOCTOATEIIbHOCTh PACOBBIX TEOPUM, HJIEN COLIMAIBHOTO
JapBUHU3MA U pacu3Ma

Opranu3msel 1
OKpYKaroras
cpena
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PackpbiBath copepxaHue TEPMUHOB U OHSITHI: 3KOJIO-
T'Hsl, TTOJIEBbIE HAOIIOICHHSI, YKCIIEPUMEHTHI, MOHUTOPHHT
OKPY>KaIoIlel Cpelibl, MOJEIUPOBAHUE, IKOJIOTUUECKOE
MHPOBO33pEHHE.

[Tepeuuncnarh 3aJ1a4u SKOJIOTHUH, €€ pa3Jielibl U CBSI3U C
JIPYTUMU HayKaMHU.

XapaxkTepru3oBaTh METO bl SKOJIOTMYECKUX UCCIEI0OBaHUMA
PackpeiBath cojiepskaHrne TEPMUHOB U MIOHATHH: cpefia
oOuTaHus, IKOJIOTUYECKUE (DAKTOPBI, OMOJTOTUISCKUN OIT-
TUMYM, OTPAaHUYUBAIOIINN (JINMUTHPYFOIIIUH )

(dakTop.

KJIACCHUKAMH,
JTAIOIIETO UM CO-
[IMANBHO 3HAYN-
MBII OIBIT CO-
TPYJHUYCCTBA U
B3aUMHOI MOMO-
1y

- IHUITUUPOBAHKE
Y TIOJICPIKKA HC-
CJIE0BATEIbCKOU
JIEATSIIBHOCTH
00y4aroIuUXxcs B
pamMKax peanusa-
1Y UMW WH/IABH-
IyaJIbHBIX
IPYIIOBBIX UC-
CJIeIOBATEILCKUX
MIPOEKTOB, UTO
nact o0ydaro-
IIMCS BO3MOXK-
HOCTb MIPHOOPECTH
HAaBBIKU
CaMOCTOSITENTLHO-
T'O pPeIeHHs TeO-
peTudecKoil npo-
OJIeMEI,
TeHEPUPOBAHUS H
odopmIteHus coo-
CTBEHHBIX HJICH,
YBaXHUTEIHLHOTO
OTHOIICHUS K Uy-
KUM HJICIM,

0 OpPMIICHHBIM B
pabotax apyrux
HCCIIe0BaTCIICH,
HaBBIK IIyOJIMYHO-
ro
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XapakTepu3oBaTh yCIOBHUS Cpejl OOUTaHHS OPTaHU3MOB;
KJIacCU(UIMPOBATH U XapaKTEePU30BATh SKOJIOTUIECKUE
(hakTOpBI: A0MOTHYCCKHE, ONOTHUECKHIE W aHTPOITOTCH-
HBIE.

OnwuckIBaTh ACHCTBHE SKOIOTHYECKUX (HPaKTOPOB Ha Opra-
HU3MBI.

XapakTepu3oBaTb 0COOCHHOCTH CTPOCHUS U KU3HECsI-
TEJILHOCTH PacTEHH U KUBOTHBIX Pa3HBIX CpeJl OOUTaHMs
PackpbIBath copepikaHie TESPMHUHOB M IOHSITHI: aOHOTH-
yeckue aKTopsl, POTOTEPHOIN3M, ONOIOTHIECKHIE PUT-
MBI

AHanu3upoBaTh JEHCTBHE CBETA, TEMIIEPATYPHI, BIAKHO-
CTH Ha OPTaHU3MBbI U IPUBOAUTH IPUMEPHI IPUCIOCO0-
JICHHOCTU OPraHU3MOB.

[TpoBoauTh OHONOrHUECKHE HAOMIOACHHS U OPOPMITSIT
pe3yJIbTaThl IPOBEASHHBIX HAOFOACHUI

PackpbIBaTh copepikaHie TEPMUHOB U HOHATHIA: OMOTH-
Yyeckre (aKkTopbl, XUITHUIECTBO, 1APa3UTH3M, KOHKYPEH-
[Us1, MyTyaau3M, CAHMOMO03, KOMMEHCAIN3M, HaxJieOHNYe-
CTBO, KBAPTUPAHCTBO, aMEHCAIIU3M, HEUTPaIU3M.
XapakTepuzoBaTh OMOTHYECKHE (PAKTOPHI U BUJIbI B3au-
MOOTHOIIEHUH MEX/ly OpraHU3MaMHU; IPUBOIUTH TPHUMeE-
PBI B3aUMHOM IPUCTIOCOOJIEHHOCTH Opranu3MoB. CpaBHU-
BaTh MEX/y COOOH BHJIbI ONOTHYECKUX B3aUMOJCHCTBUM
OpraHU3MOB

PackpriBath conepkaHie TEPMUHOB M TOHITHNA: TOITYJISA-
L[Us1, YUCIIEHHOCTD, TNIOTHOCTb, POK/IaEMOCTh, CMEPT-
HOCTb, IPUPOCT, MUTPAITUS, TUHAMHUKA YUCIIEHHOCTH TI0-
Ty JISLAH.

XapakTeprn30BaTh OCHOBHBIE ITOKA3aTENN U 3KOJIOrHYe-
CKYIO CTPYKTYPY HOITYJIALINHU; ONHUCHIBATH MEXAHNU3MBbI
PETYISIINY YUCICHHOCTH MOIYJISIIIUN

Coo0miecTBa 1
3KOJIOTHYECKUE
CHCTEMBI
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PackpriBath comepkaHue TEPMUHOB U TIOHATHNA: OHOTIC-
HO3, 9KOCUCTEMa, OMOTEOIIeHO3, BU/IbI-TOMHHAHTHI, IKO-
JIOTUYECKast HUIIIA.

XapakTepu3oBaTh OUOIIEHO3 (COOOIIECTBO), €r0 BUIOBYIO,
MTPOCTPAHCTBEHHYIO U TPODUIECKYIO CTPYKTYPBI. OOBsIc-

BBICTYIUIEHUS TIe-
pen aynuTopuei,
apryMeHTHpOBa-
HUS 1
OTCTauBaHUs CBO-
el TOUKHU 3peHHUs.
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HSITh POJIb KOMIIOHEHTOB OMOIIEHO3a B TIOAJICPKAHUH €T
CTPYKTYPBI U CYILIECTBOBAHHMS Ha ONPEIeIEHHON TeppH-
TOpHH.

OOBSACHATH OMOTOTUIECKUN CMBICIT IPYCHOCTH H JINCTO-
BOW MO3auKH.

CpaBHUBATh KOMITOHEHTHI OHOIIEHO30B, X BUOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPHUECKYIO CTPYKTYPBI, CBSI3H
MEXy OpraHU3MaMu

PackpsIBaTh copepkaHue TEPMUHOB U IIOHSTHH: 3KOCH-
cTemMa, OMOTeoleHO3, TPOAYIIEHTHI, KOHCYMEHTHI, Pelly-
ICHTHI, TpO(l)I/I‘-ICCKI/IC YPOBHHU, MUIIICBAA LUCIIb U CCTh,
9KOJIOTHUYECKHE MHpaMHIbl, OMoMacca, MPOAYKIUS, CYK-
1eccHsl.

XapakTepru30BaTh CBOWCTBA 3KOCUCTEMEI (€€ crioco0-
HOCTb K JUIUTELHOMY CaMOTIOICPKaHUI0, OTHOCUTEILHO
3aMKHYTBIH KPYTOBOPOT BELIECTB, HEOOXOIUMOCTb MOTO-
Ka SHEPTHH).

CpaBHUBATh MACTOMIIHBIC U ICTPUTHBIC MUINEBHIC LICITH,
TpO(HUYECKUE YPOBHU IKOCUCTEMBI.

Paznuvate mupaMupl TPOLYKITUH, TMPAMHIBI YHCIICHHO-
CTH H TUPAMHUIBI OOMACCHI.

CocTaBisTh eI U CCTHU NN TAaHUA.

[lepeuuncnare cBOWCTBA IKOCUCTEM: YCTOWIHBOCTH, CAMO-
peryJsnus, pa3BUTHE (CYKIECCHS).

OnuceIBaTh MEXAaHU3M noaacCp KaHrs paBHOBECHA B OKO-
cucTeMax.

XapakTepu3oBaTh CYKLIECCHH, BBISIBIIATH IPHYMHBI U 00-
IHe 3aKOHOMEPHOCTH CMEHBI 3KOCUCTEM

PackpbiBatTh copepxkaHue TEPMUHOB U TIOHSTHI: BOJIHBIE
9KOCUCTEMBI, OMOTe0IeHO3bI, (PUTOMIIAHKTOH, 300IIaHK-
TOH, OEHTOC, TYMYC.

[IpuBoANTH PUMEPHI IPUPOIHBIX FIKOCUCTEM CBOEH
MECTHOCTH.

CpaBHHBATh Ha3eMHBIE U BOJHBIE YKOCUCTEMBI; OPTaHH3-
MbI, 00pa3yoIne pa3Hbie TPOQUIESCKHE YPOBHH
PackpeiBaTh cojiepkaHre TEPMUHOB M TIOHATHI: aHTPOIIO-
TeHHAasl 9KOCHCTEMa, arpodKocucTeMa, ypOoIKocucTeMa,
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

OouopasHoobOpasue.

XapaKkTepu3oBaTh arpoO3KOCUCTEMBI M YPOOIKOCHUCTEMBHI,
0COOECHHOCTH UX CYIICCTBOBAHHS.

[IpuBOIUTH MPUMEPHI AHTPOIIOTEHHBIX SKOCUCTEM CBOEH
MECTHOCTH, ONHCHIBATH X BUAOBOW COCTAB U CTPYKTYPY.
CpaBHHBATh COCTaB U CTPYKTYPY MPUPOTHBIX SKOCHCTEM
W arpodKOCHCTEM, arpPO3KOCUCTEM B YPOOIKOCHCTEM
PackpeiBath copepkaHie TEpPMUHOB U IOHSATHI: Onocde-
pa, ’KMBOE BEIIECTBO, TMHAMHUIecKoe paBHOBecue. Orie-
HuBaTh BKiaa B. . BepHaackoro B co3ganue yyeHust o
ouocdepe.

XapakTepuzoBatb cOCTaB Onocdepsl, QyHKIMN )KUBOTO
BemiecTBa Onochepsl U onpeAenaTh (Ha KapTe) 00IacTH
€ro HauOOIIBIIIEr0 PAaCIPOCTPAHCHUSL.

[MpuBoIUTH IPUMEPHI MTPOSIBIICHHS (YHKIIUH KUBOTO BE-
mecTBa Ouocepbl, OMOreOXMMHYECKON JCATEILHOCTH
YeoBeKa.

[epeuuncnars ocodeHHOCTH OMOChephl Kak ri100anbHON
9KOCHCTEMBI 3eMIIn

PackpbIBaTh copepikaHie TEPMUHOB U TIOHSTHIA: 11ET0CT-
HOCTh OHOChEepbl, KPYyrOBOPOT BEIIECTB, OMOTCOXMMHUYE-
CKH€ IUKJIIBI 3JIEMEHTOB, 30HAJILHOCTh Onocdepsl, GOMBI.
OnuceIBaTh KPyroBOPOT BEIIECTB, OMOTEOXUMHIECKHUE
IUKJIBI a30Ta U yriiepoja B ouocdepe.

OO0BSICHATH NPUYUHY 30HABHOCTH Ouocdepsl. [Tepeunc-
JIATh U XapaKTECpHU30BaTb OCHOBHEBIC OHMOMEI cyuu Semnu
PackpeiBath copepkaHie TEPMHUHOB U IOHSTHH: aHTPOTIO-
TCHHBIC U3MCHCHUSI, SKOJIOTHYECKHI Kpusuc, FHO6EUII)HI)I€
MPOGIIEMBI.

XapaktepuszoBaTb OHoc(hepHyIO pOJIb YETOBEKA.
[TpuBOIUTH IPUMEPHI AHTPOIIOTEHHBIX U3MEHEHHH B OHO-
chepe.

OneHuBaTh MOCIECTBHSA 3arPS3HEHNS BO3LYILIHOM, BOJI-
HOU cpe/ibl, I3MEHEHUsI KITMaTa, COKpaleHus OHopa3Ho-
obOpa3zws.

DopMyIUPOBATH COOCTBEHHYIO ITO3UIIHIO TI0 OTHOIICHUIO
K ITT00AJIHBIM M PETHOHAIBHBIM SKOJIOTHYECKHM IPO-




OJyieMaM, apryMeHTHPOBATh CBOIO TOUKY 3peHust. HazbI-
BaTh MPUYUHBI MOSBICHUS MPUPOIOOXPAHHON ITUKHU, pac-
KpBIBaTh 3HAYCHHE TIPOTPecca T MPEOTO0ICHHUS IKOIIO0-
TUYECKOT0 KpH3uca

PackpriBath comepkaHue TEPMUHOB U TIOHATUINA: PaIlUO-
HaJTBHOE MPUPOIONIONB30BAHNE, YCTOMINBOE Pa3BUTHE,
KODBOIIOINS. XapaKTepPHU30BaTh PallMOHATHHOE MCIIONb-
30BaHHE MPUPOTHBIX PECYPCOB; OCHOBHBIC IMOTOXKEHUS
KOHIICTIIIMYA YCTOWYUBOTO Pa3BUTHUS

OBLIEE KOJIMYE-
CTBO HACOB I1IO
[NTPOI'PAMME

34

2.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 10 knace/ Kamenckwmii A.A., Kacnepckas E.K., CuBornazos B.U., Akironeproe o6miectBo «M3marensctBo «lIpocBemnienne
* buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., Cuornazos B.U., Aknmoneproe obmiectBo «M3aatenbetBo «IIpocBeniennes

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

A.1I0.Monnesa. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO Mocksa. 2012 ¢

I'. U. Jlepuep. buosorus. [Tonubliii cipaBounuk 115t moArotoBku K E I' 9. M. Actpens 2012 1

['otoBumcs k EI'D. O6mas ouonoruss M Ipoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KoutponeHbie n3meputenbubie Marepuainsl M [pocsemienue 2012 r

N.P. MyxamemkanoB. Mactepckas yuutens « TecTsl, 3a4eTsl, 6muronpocs! 10-11 kmace» M «BAKO» 2007 r

O6mas 6uonorus: Yueonuk / Ilox pen. Koncrantunoa B.M.. - M.: Academia, 2018. - 704 c.

Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 xnaccsl: YuebHuk 11 o0ieodpa3oBarenbHbIX yupexaeHuii: ba3ossiii yposens / H.H.
Boposrios. - M.: IIpocs., 2022. - 304 c.

Heiima-Cruonnnkas, M.A. OOmias u caHuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKOW MUKPOOHOJIOTHYECKUX HCClleoBaHmi: Y4yeOHoe mocobue / ML.A.
Jeitma-Cruonnrkas. - CI16.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas Terpans no obmeit Ouonorun: 10-11 xnacc: x: YueOnuky B.b. 3axapoa, A.I'. Mycraduna, B.1. Cusornazosa, H.M.
Yepuosoii "O6mas 6uomnorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapoga, A.Jl. Kynaes, B.1. CuBornasos. - M.: Dx3ameH, 2. - 157 C.

T A JloBkoga. [ToarotoBka k onumnuaaam mo ouonoruu 8-11 kmaccos. M Aiipuc-tipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbhI CETU UHTEPHET

www.informika.ru - snekrponnsiii yueouuk "bruonorus” (Bep. 2.0 - 2000) u3 mukiia "O0y4aronue SHIMKIONe " . - Y4eOHbIH Kypc, KOH-
TposabHble Bonpockl. (Kak nons3oBatecs - cM. "[lomomp".)

www.college.ru - pazmen "OtkpbiToro koyiempka" no buonorun. YueOnuk, Mmoaenu, On-line TecTsl, y4uTeto.



www.skeletos.zharko.ru - "OmnopHo-aBurarensHas cuctema desaoBeka”. O0pa3oBaTebHbBIN callT 1o npeamMeTy buomnorus, kype Yenosek. Ctpo-
eHue ckesnera. Mpiiednas cucrema. Kak 3to padotaert. [IpunoskeHus: 2 CKeIETHBIX SHIIMKIONCSIUH; U1 YIUTENS - YPOKH, 1a00paTopHbIe, 6
TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - Bronorus ot lausl. HoBoctu 1 0030ps! 1o Ouosioruu, sxosoruu. [IpoGiemsl u Teopuu. Ecte TemaTnye-
CKHe BBIITyCKH, (hoTorasepen, bnorpaduu BeIUKUX YUCHBIX, CIICIICIIOBAPb.

www.bio.1september.ru - s yuureneit " uay va ypok buonoruu". Crateu no: boranuke, 3ooi0ruu, buonoruu - Yenosek, OO1iieit 6uoso-
UM, DKOJIOTHM.

Www.bio.1september.ru - razera "buosorus" (MeXIy BBIXOJ0M OYEPEIHOIO HOMEPA I'a3eThl M MOSBICHUEM MOJIHOTEKCTOBOW BEPCHH HOMEpa
Ha caliTe yCTaHOBJIEH r'0JI0OBOM MHTEPBA)

www.kozlenkoa.narod.ru - Otot caiit Koznenko A.I'. - mpenogaBatesist U T OpenoaaBaTesei, U TeX, KTO YYHTCSA CaM U YYHT APYTUX; OYHO
Y JUCTAHIIMOHHO, OMOJIOTUH, XUMHUH, APYTHM MPEeIMETaM - C TOMOIIbIO KOMIbIoTepa u HTepHeT.

www.nsu.ru buomorus B BOIIPpOCax U OTBETAX - YYCHEBIC HOBOCI/I6I/IpCKOFO AKaIIGMl"OpOI[Ka OTBCYAIOT HAa BOIMPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasaen "buomorus" HoBocubupcekoit oopazoBaresbHOi ceTu. [Togbopka MaTepraioB U CChIIOK (TIPOTrPaMMBI, TIPOESKTHI, Ma-
TepUalbl y YpOKYy, aOUTYpUEHTY).

www.nrc.edu.ru - "buonornyeckast KapTuHa Mupa' - pasJiell 3JeKTpoHHOTo yueOHuka "KoHnenun coBpeMeHHOro ecrectBo3Hanus". Konner-
[IAW TIPOMCXOXKICHHS )KU3HU U Teopuu sBomroiuu. (Ilepexon o ceeuike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBoTHbIe" Kak sHnmkiaoneans. (OobeM uHpoOpMaiuu Bredariser.) Beiopats OykBy, OT-
KPOETCSI CTPaHUIIA ¢ ABYMs OOJILIIIMMHU KOJIOHKaMy Ha3BaHMii: PacTenus u JKuBoTHbie. BhiOMpaeM 1Mo Ha3BaHUIO - OTKPBIBACTCS OMMCAHUE U
doTo.

www.filin.vn.ua - "®unua" - WUTIOCTpUPOBAHHAS SHIMKIIONEINS KHUBOTHBIX. K coalleHHIO He BCe pa3zeibl ToToBbl. Omucanus u GoTtorpa-

¢bun.

www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX JJIs IIKOJILHUKOB - ONMCAaHHE OCHOBHBIX BUJIOB, PUCYHKH.



www.invertebrates.geoman.ru Hacexomsie. [lonynsipuas kaura Axkumymikuaa M.J. ¢ MHOXXeCTBOM LIBETHBIX PUCYHKOB U (oTorpaduil. -
www.bird.geoman.ru IItuner. [Tonynspras kaura Axkumymikuaa MM, ¢ MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTOrpaduii.
www.animal.geoman.ru Mup xuBoTHbIX. [lomysspras kuura Axkumymkuna M.J. ¢ MHOKeCTBOM LIBETHBIX PUCYHKOB U (oTorpaduil.
fish.geoman.ru PeiOb1. MiumocTpupoBaHHast SHIUKIIONETUS PBIO.

www.plant.geoman.ru - )Kusus pacteruii. 3aHnmaresibHO 0 60TaHuKe. bakTepuu. JIekapcTBeHHbIC PacTCHUS.

www.livt.net - snekTponHast niuTrocTprpoBaHHas sHimkoneaus "YKusbie cymecrsa”. Kiaccudukarust u potorpaduu 6e3 Tekcra.
www.nature.ok.ru - Peakue u rcyesaroiue sxuBoTHbie Poccuu. OmucaHus ¥ roioca peakux XHBOTHBIX.

Www.bril2002.narod.ru - Buosorus asist mkoneHuKOB. KpaTtkast uadopM. mo pazaenam: OO1as 6uonorus, boranuka, 3oomorus, Yenosek.

www.festival.1september.ru - ®ectuBanb neparorndeckux uaei "OTkpbIThIid ypok" 2006 - 2007. Pasnen "IpenoaaBanue 6uonorun" - 86 cra-
TEU.

www.charles-darwin.narod.ru - Hapss3 JlapBun: 6uorpadusi 1 KHUTH.



