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HOSCHUTEJIbBHAS 3AIINCKA

B 2024-2025 yuebHoM TOny pa3paboTKa OCHOBHBIX 00pa3oBAaTENBHBIX  MPOTPaAMM
OCYIIECTBISIETCSI B COOTBETCTBUHM CO CJIEAYIOIIMMU OCHOBHBIMH (helepaIbHBIMA HOPMATHBHBIMH M
METOJUYCCKUMHU NOKYMCHTAMMU:

1. 3akoH 00 o6pazoBanuu Ne 273-03.
2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 o6pazoBanuu B Jlonenkoit Hapomuoii PecriyOmmke»
(ITpunst IlocranoBnennem Haponnoro Coseta 5 okTs16ps 2023 rona).

3. Oepepanpubiii 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeCEHUHM U3MCHCHHHI B
OenepanpHbii 3ak0H «O0 0O6pazoBannu B Poccmiickoit deneparum.

4. Oepepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHUHM U3MCHCHHHI B
®denepanbHbiii 3akoH «O0 oOpa3zoBanuu B Poccuiickoii deneparumy.

5. IIpukaz Munnpocsemenuss Poccunm ot 31.05.2021 Ne 286 «OO0 yTBep)iaeHHH

(hemepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAPTa HAadaIbHOTO 00IIero oopasoBaHus» (B
pea. [Ipukazos Munnpocseiienus Poccuu ot 18.07.2022 N 569, ot 08.11.2022 Ne 955).

6. IIpuxaz MunucrepctBa npocseuienus Poccuiickoit @enepannu ot 18.05.2023 Ne 371
«O06 yTBepxaeHHUU (eaepalbHO 00pa3oBaTENbHON MPOTPaMMEI CPEIHETo OOIero oO0pa30BaHUD»
(3apeructpuposan 12.07.2023 Ne 74228).

7. IIpuxaz MunucrepctBa mpocsenienus Poccuiickoit @enepaunn ot 31.05.2021 Ne 287
«O0 ytBepxaeHnH (heaeparbHOTO TOCYJapCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa OCHOBHOTO 00IIEro
obpazosanus» (3apeructpupoBad 05.07.2021 Ne 64101)

8. IIpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepaunu ot 18.05.2023 Ne 370
«O06 ytBepxaeHNU (enaepanbHOil 00pa30BaTENBHON MPOTpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUS»
(3apeructpuposan 12.07.2023 Ne 74223).

9. [Mpuka3z Munmnpocsemenuns: Poccun «O0 yTBepxkaeHnn GeaepaabHOTo rocyIapCTBEHHOTO
00pa30BaTeIbHOIO CTaHAapTa CpemHero odmiero oodpasoBaHus» oT 17 mas 2012 r. Ne 413 (B pen.
[Ipukaza Munmnpocsemieans Poccun ot 12.08.2022 Ne 732)

10. IIpukaz Munnpocsemenuss Poccuu ot 18.05.2023r. Ne 371 «O6 yTBepxkaeHHH
(henepanbHOl 00pa30BaTEILHOM MIPOrPAMMBI CPETHETO OOILET0 00pa30BaHUIY.

1. [Ipukaz Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHWH W3MEHEHUWIl B
HEKOTOpbIe NMpuKa3bl MuHKCTEpCcTBA 00pa3oBanHus U Hayku Poccuiickoit denepanun 1 MuHuctepcTBa
npocsenieHus  Poccuiickoit ~ @enepanmu, — kacarompecss  QelepalbHBIX  TOCYJApCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHIAPTOB HAYAIBHOTO 00IIIero 00pa3oBaHUs M OCHOBHOTO OOIIEro 00pa30BaHUsD.

12. IIpukaz Munnpocsemenust Poccum ot 18.05.2023 Ne 372 «O06 yTBep)IaeHHH
(henepanbHOIt 00pa3oBaTEIbHOM MPOrPaMMBbl HAYAILHOTO O0ILET0 00pa30BaHUsD).

13. IIpukaz Munnpocsemennss Poccum ot 24.11.2022 1. Ne 1023 «O06 yTBepx)aeHHH
(henepanpHO aganTHPOBaHHOW 00Pa30BaTENBHON MPOrPaMMBI HAYATBHOTO OOIIEro oO0pa3oBaHUS IS
O6y“IaIOHlI/IXC$I C OrpaHUYCHHBIMH BO3MOKHOCTAMU 300POBBA».

14. [Mpuka3 Munnpocsemenust Poccun ot 22.03.2021 No 115 «O6 yrBepxknenun [lopsika
OpraHU3ally 1 OCYIIECTBICHHUS 00Pa30BaTEIbHOM AESTEIbHOCTH 110 OCHOBHBIM 00111e00pa30BaTeIbHBIM
mporpamMmam - 00pa3zoBaTelbHBIM IIPOTpaMMaM HA4aJbHOTO OOIIET0, OCHOBHOTO OOINEro M CPeIHETO
ob1ero 06pa3oBaHUs.

15. IIpukaz Munnpocsemenuss Poccum ot 21.09.2022 Ne 858 «O06 yTBepx)aeHHH
(denepanbHOT0 mHepevHs y4eOHHMKOB, AOMYIICHHBIX K MCIIOJIB30BAHUIO IPHU PeAU3alUd HMEIOIINX
rOCYJapCTBEHHYIO aKKpeAUTanuio o00pa3oBaTelbHBIX MNPOrpaMM HAayaJbHOTO OOIIEro, OCHOBHOTO
o0miero, cpeaHero oOmero oOpa3oBaHUS OpPraHU3AMAMH, OCYIIECTBISIOIIMMH 00pa30BaTEIbHYIO
JESITEIbHOCTD M yCTAaHOBJICHUS! IPEACIFHOTO CPOKA MCTIONB30BAHNS UCKIIIOUEHHBIX YICOHUKOBY.

16. ITpuka3s MunnpocBemenus Poccun ot 21.02.2024 Nel19 «O BHeceHMH W3MEHEHHH B
npunokeHust Ne 1 u Ne 2 x [Ipukazy Munnpocemienus: Poccun ot 21.092022 Ne 858 O0 yTBepKaeHUH
OIIY, nomymeHHbIX K UCIOIb30BAHUIO IPU PEAIM3aly UMEIOLINX T'OCYAapPCTBEHHYIO aKKPEIUTALHIO
00pa3oBaTeIbHBIX MPOTPaMM HAYAIBHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETO O0MIero 00pa3oBaHuUs
OpraHu3alMsIMH, OCYIIECTBISIFOIIUMH 00pa30BaTENIbHYIO ACATENFHOCTh M yCTAHOBJICHUS MPEJCTHHOTO
CpOKa MCIIOJb30BaHUA NCKIIOUYCHHBIX y‘-I€6HI/IKOB».

17. IIpukaz MwuaKCcTEpCcTBa Hayku M BbIcIiero oOpasoBanus Poccuiickoit ®eneparum,
MunuctepctBa npocserienust Poccuiickort @eneparu ot 30.06.2020 Ne 845/369 «O6 yTBepx)aeHUU
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Ilopsmka 3adera opraHu3alvell, OCYIIECTBIIONMEH 00pa30BaTENbHYIO IESATENBHOCTh, PE3YIhTaTOB
OCBOCHHUsI O0OyyaromMMKCs Y4eOHBIX MpPEIMETOB, KypCOB, IUCIMIUIMH (MOAyJeH), MpaKTUKY,
JOITOJIHUTCIIBHBIX o6pa3OBaTem>me mnmporpaMm B Jpyrux oOpraHusanuiax, OCYIICCTBIIAIOIIUX
00pa3oBaTeIbHYIO JESTEIbHOCTDY.

18. [Ipuxa3z Munmnpocsemenns Poccun 04.10.2023 Ne738 «O06 yrBepx)aeHnn (enepaabHOro
IMEPEUHA IJICKTPOHHBIX 06paSOBaTCHLHI>IX PECYPCOB, NOMYIICHHBIX K UCIIOJLB30BAHUIO IIPpHU pCain3aliuu
UMCIOINX TOCYJapCTBCHHYIO aKKpPeIUTaluio o00pa3oBaTelbHBIX MPOrpaMM HadadbHOro 0OIIero,
OCHOBHOTO OOIIETO, CPETHETO OOIIEro 00pa30BaHUM).

19. ITpuka3z Munnpocsenienuss Poccun ot 03.08.2023 Ne 581 «O BHeceHMM W3MEHEHHS B
OyHKT 13 mopsiaka opraHu3alid U OCYHIECTBICHHsS 00pa3oBaTElIbHOW AEATENLHOCTH 1O OCHOBHBIM
00m1e00pazoBaTeNlbHBIM ~ [IpOrpaMMaM - 00pa3oBaTeNbHBIM —IPOTpaMMaM  Ha4dallbHOTO  OOIIEro,
OCHOBHOTO OOIIEro W CpemHero oO0miero oOpa3oBaHMs, YTBEP)KACHHOTO NPUKAa30M MHUHHCTEPCTBA
MIPOCBEIICHUS poccuiickol deneparmu ot 22 Mapra 2021 r. Ne 115»

20. [Ipukaz Munmnpocsemenuss Poccuu ot 21.06.23 Ne556 «O BHeceHMM W3MEHEHHWHA B
npunoxxeHust Ne 1, Ne 2 k npukasy Munpocsemieans Poccun ot 21.09.2022 Ne 858 «O06 yTBepkIeHUN
(dhenepanbHOro MepedHss y4eOHUKOB, IOMYIICHHBIX K KCIIOJIB30BAHUIO TIPU pPEaM3alliyd HMEHOIINUX
rOCYJapCTBEHHYIO aKKpeAWUTaluio o00pa3oBaTeNbHBIX MNPOrpaMM HAayalbHOTO OOIIEro, OCHOBHOTO
o0miero, cpemHero oOmEero oOpa3oBaHU OpPTaHU3AIMSIMH, OCYIIECTBISIFOIIMMU 00pa30BaTENbHYIO
JeSITEIbHOCTD, U YCTAHOBIICHHUS NPEAEIbHOTO CPOKA UCIOIb30BAHMUS CKITIOUCHHBIX YICOHUKOBY.

21. ITocranosnenue IlpaBurensctBa PO ot 11.10.2023 Nel678 «O6 yTBep)kKI€HUH MpPaBUI
puUMeHeHus 1eKkTpoHHoro ooydenwus, JJOT mpu peanuzaiu 06pa3oBaTeILHOTO MPOIECCay.
22. IloctanoBneHne I'7MaBHOro TrOCYAapCTBEHHOIO CaHUTapHoro Bpada Poccuiickoi

Oeneparmu ot 28.09.2020 Ne 28 «O6 yrBepkaenun canutapHbix npasun CIT 2.4.3648-20 «CanutapHo-
SMUACMHUOJIOTNYCCKHUEC TpC6OBaHI/I$I K OpraHmn3anuviaM BOCIIMTAHUA U O6y‘-ICHI/I$I, OTAbIXa XU O3J0POBJICHUA
netei u monoaexm» (BMecte ¢ «CII 2.4.3648-20. CaHuTapHbIE MTPABHUIA...» ).

23. IlocraHoBieHne IJIaBHOrO TroOCYIapCTBEHHOIO caHUTapHoro Bpauda Pocculiickoi
Oeneparu ot 28 sHBaps 2021 r. Ne 2 «O6 yTBepkaeHHH caHuTapHBIX mpaBuia W HopMm CanlluH
1.2.3685-21 «l'urnenmdeckre HOpPMATHBBI U TpeOOBaHUS K oOecrmedeHHio Oe30macHOCTH u (WIIN)
0e3BpeTHOCTH /IS 9eJIoBeKa (DaKTOPOB Cpebl OOUTAHHSD.

24. ITucemo Munnpocsemienust Poccun ot 12.02.2024 Ne03-160 «PazbsicHeHHs 110 BOIIpocam
OpraHnu3anuuu o0OyueHust 110 OCHOBHBIM 00111e00pa30BaTEIIbHBIM 5 JIOTIOJTHUTENBHBIM
00111epa3BUBAIOLIMM POrpaMMamM Uil AeTel, HyKAAIOLUMXCS B [UINTEILHOM JIEYEHHUH B MEAULMHCKHUX
Opra"u3anusax».

25. HNudopmarnonHoe nucbMo JlenapraMeHTa Tocy1apcTBEHHOMN NMOJIUTUKU U YIPaBICHUS B
ctepe obmero odpazopanns MunuctepcTBa npocsemeHuss PO or 22.05.2023 Ne 03-870 «OtBethl Ha
TUIWYHBIE BOMPOCH], BO3HHUKAIOIIME HA PETHOHAIBHOM, MYHHUIMIIAIBHOM YPOBHSIX M YPOBHE
obpazoBarensHOM opranuzamnu, o BBeaeHun OOOID».

26. Meroaudeckne peKOMEHJAINH 110 00eCTIeueHUI0 ONTHUMHU3ANNN yaeOHo! Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3padoranusie OenepanpHOil cayx00ii M0 HaA30pY B chepe 3amIuThl
npaB noTpeduteneit u onaromonyuus yenoBeka, ®BYH «®DenepanbHblil Hay4YHBIH HEHTP TUTHEHBI UM.
®.®D. Dpucmanay PociorpebHam3opa u ap.).

27. Meromudeckne peKOMEHIAIMH 10 O00ECNEeYeHUI0 CAHUTAPHO-IMHACMHOIOTHIECKUX
TpeOOBaHMI MPH peau3aluy 00pa30BaTEeNbHBIX MPOrPaMM C IPUMEHEHHEM JIEKTPOHHOTO O0Y4YEHUS U
JMIMCTAaHITMOHHBIX oOpa3zoBaTeinbHBIX TexHomoruin (MP 2.4.0330-23 yrB. 29.08.2023 pykoBoguTenem
®DenepanbHON CIyXOBI TT0 HAI30PY B cepe 3amuThl MpaB NOTpeOuTeNneil 1 0aromnomydust 4eoBeKa,
I'maBHBIM canuTapHbIM BpadoMm PD A 1O. ITonoBoii).

[Tpu pazpaboTke MPOTrpaMMBbI IO OMOJIOTUH TEOPETHYECCKYIO OCHOBY JIJIsl OTIPE/ICIICHUS TTOAX0/I0B K
(hOopMHUPOBaHUIO COJEpXKaHMsI y4eOHOro mpeaMera «bBHOJOTHA» COCTaBWIM: KOHICNTYalbHBIC
nojoxenuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IIeNeH, COAEp)KaHUs, PEe3yIbTaTOB OOYyUCHHS H
TpeOOBaHMI K YpPOBHIO IOATOTOBKH BBITYCKHUKOB, TOJOXEHHMsSI 00 OONmUX IENAX M MPHHIHUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHME CHCTEMBl CpeiHero oomero obOpaszoBanus B Poccuiickoit
Odenepanyy, a TAaKXKe MOJOKEHUS O CrielUpuKe OMooruy, e€ 3HAYCHUH B TIO3HAHWUU JKUBOH MPHUPOJILI U



o0ecreyeHnn CyILIeCTBOBAHUS 4esloBeueckoro obOmectBa. CoOrjiacHO Ha3BaHHBIM  IIOJIOKEHHSAM,
oTpeiesieHbl OCHOBHBIE (DYHKIMU IPOTPaMMBbI 110 OMOJIOTUH U e€ CTPYKTYpa.

IIporpamma mo Owomornu HaéT MpencTaBICHHWE O IeNsX, o0 oO0mel crparernu OOy4YeHHs,
BOCIIUTAHUS W Pa3BUTUS OOydaromuxcsi cpeiacTBaMu ydeOHoro mpeamera «buosorus», ompenenser
o0s13aTeNbHOE MPEAMETHOE COIEpKAHUE, €ro CTIPYKTYpY, paclpelefieHHe I0 pasfeliaM U TeMau,
PEKOMEHIIyEMYIO IIOCIIEI0BATENbHOCTh U3yUEHHs Y4eOHOro MarepHuaja ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa30BaTelIbHOIO IPOLECcCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaroxcsl.

B nmporpamme mo OHONOIMM TakKe YYHMTBHIBAIOTCS TPeOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpPEeIMETHBIM M NMPEIMETHBIM pe3yibTaTaM 00ydeHHs B (OPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENbHON  NESATENbHOCTH/YUEOHBIX JEMCTBUM 00yyarommxcss IO OCBOCHUIO —COACPIKaHHS
OMOJIOTHYECKOTO 00pa30BaHMS.

B mnporpamme mo Owmomormm (10-11 xmaccel, ©a30BBIii ypOBEHb) peaNM30BaH IPUHIIAI
NPEEeMCTBEHHOCTH B U3y4eHHUHU OHonoruu, 6iarogaps yemy B HEH IPOCMATPUBACTCS HAIIPABICHHOCTh Ha
Pa3sBUTUC 3HaHHI>'I, CBA3aHHbLIX C (I)OpMI/IpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHHA, HEHHOCTHBIX
OpPHEHTAlMH JINYHOCTH, SKOJOTMYECKOTO MBILIUICHHUS, NPEACTaBICHUA O 3[0pOBOM 00pase >KU3HU H
Ocpe’KHBIM ~ OTHOIIEHMEM K OKpyKaiomied mnpupofHoil cpexae. [losTomy Hapsay ¢ H3y4eHHEM
00IIeONOIOTHYECKUX TEOPUH, a TaKKEe 3HAHUH O CTPOCHUH JKUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX TIIPOTCKAIOIIMX B HHUX MPOLECCOB B Iporpamme I10 OHOJIOr U YACJICHO BHHUMAHUC
HCIIOJIb30BAHHWIO MOJTYUYCHHBIX 3HaHUH B HOBCGI[HCBHOI‘/'I JKU3HU U1 pCHICHUA IMPUKIIAAHBIX 3aaa4, B TOM
yucie:  NpoQUIAKTHKH — HACIEACTBEHHBIX — 3a00JieBaHMK  YeNOBEKa,  MEIUKO-TEHETHYEeCKOro
KOHCYJIbTHPOBaHUS, OOOCHOBaHUS SKOJOTMYECKH LeJIECOO0pPAa3HOro TOBEJICHUS B  OKpyXKaromlen
IIPUPOJHON CpEJE, aHAIN3a BIUSHUS XO3MCTBEHHON JESTEIILHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOIHBIX
1 UCKYCCTBCHHBIX 3KOCHCTCM. Ycunenne BHUMaHUS K HpHKJ’IaILHOfI HaIlpaBJICHHOCTHU y‘IC6HOFO nmpeamMeTa
«buonorusy MNPOIUKTOBAHO HEOOXOJUMOCTBIO OOCCIICYCHHS YCJIOBUM JUIsl PELICHMsI OJHOW W3
aKTyaJIbHBIX 3a/1a4 LIKOJIBHOTO OMOJIOrM4ecKoro oopa3oBaHusi, KOTOpas MpeanoaaraeT GopMUPOBaHHUE Y
00yYaroImMxcsi  CIIOCOOHOCTH — alalTUPOBAThCs K  W3MEHEHUSIM  JTMHAMHUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHe cpeiHero oo1ero oopa3oBaHus 3aHUMaeT BaskHoe MecTo. OHa obecrieunBaer
(opmupoBaHue y 0OydalOMMXCA MPECTABICHUI O Hay4YHOW KapTWHE MHUpa, paciuupseT u o0oOraeT
3HAHMS O JKUBOM NpPUPOJE, €€ OTIMYUTENBHBIX IIPU3HAKAX — YPOBHEBOM OPraHU3alMd U DBOJIIOLUM,
co3MaéT ycIOBUSL JJIS: TIO3HAHHWS 3aKOHOB KMBOH TPHUPOIBI, (OPMHUPOBaHHS (PYHKIMOHATIHHOM
IrPaMOTHOCTH, HaBBIKOB 370POBOTO M 0€30MacHOT0 o00pa3a KHU3HM, HKOJOTMYECKOIO MBIIIICHHUS,
LIEHHOCTHOTO OTHOWIEHHUS K YKUBOW MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHre OHOIOTHS UMEET TAKIKE I pE€IICHUA BOCIIUTATCIIBHBIX U PA3BHUBAIOIIUX 3a1a4
cpemHero oOmiero o0pa3oBaHHA, COMMANHM3ANK OOydJaromuxcs. M3ydeHue Owmonorumum oOecnednBaeT
ycnoBus 11t (POPMHUPOBAHUS MHTEIJIEKTYalIbHBIX, KOMMYHUKALMOHHBIX U HWH(GOPMALUOHHBIX HABBIKOB,
JCTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETrpaluy OMOJIOTMUECKUX 3HAHWK C IMPEICTABICHUSIMH U3
Opyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XMMUU M reorpaduu. Ha3BaHHbIE HONOXEHUS O
npeaHa3HaueHun ydeOHoro mpeamera «bromorus» cOCTaBWIM OCHOBY AJISI OIPENENICHHS MOIXOIOB K
0TOOpPY U CTPYKTYPHUPOBAHUIO €TO COAEPIKaHMsI, IPEACTaBICHHOTO B IPOrpaMMe 1o GHOIOTHH.

Otbop comepxanus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3HULHUI KyIbTypoCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM O0YYarOIINecs AOJKHBI OCBOUTD
3HaHUSI W yMEHMs, 3HauuMble U1 (OpPMHUpPOBAaHUS OOLIEH KyJBTYpbI, ONPEACNIAIOLINE aJEeKBaTHOE
MOBE/ICHUE YeIOBEKa B OKPYXKAroIleld NMPUPOJHON Cpele, BOCTPeOOBaHHBIE B MOBCEIHEBHOW JKU3HU U
NPaKTHYECKON AesTenbHocTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUK 3aHUMAIOT 3JIEMEHTHI COZIEPKaHMU,
KOTOpBIE CITy>KaT OCHOBOH uIsi (hOpMHpPOBaHUS TPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYYHOMH
KapTUHE MUPA U LIEHHOCTHBIX OPUEHTALUSIX JIUIHOCTH, CIIOCOOCTBYIOIINX IT'YMaHU3aLUN OHOJIOTNIECKOT0
00pa3oBaHUI.



CTpyKTypHpOBaHHE CONEpKaHUs yueOHOTO MaTepraia B porpaMme 1o OHOJIOTHH OCYIIIECTBICHO
C y4€TOM NPHOPUTETHOTO 3HAYCHHS 3HAHHH 00 OTIMYMTEIBHBIX OCOOCHHOCTSIX XHBOW NMPUPOIBI, O €&
YPOBHEBOH OpraHM3allid W HBOJIIOIHMU. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro mpeamMera
«burornorus» BeIAEIEHBI CIEIYIOINE CoNepKaTeNbHble THHUM: «bronorus kak Hayka. MeToipl HAy9HOTO
nozHaHus», «Kiletka kak Owonormyeckas cucrema», «OpraHm3M Kak OHOJOTHYECKas CHCTEMay,
«Cucrema u MHOT0OOpa3zne OPraHMYECKOTO MHpPa», «IBOIIONHUS JKUBON MPHPOIBD», «IKOCUCTEMBI U
HPHUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wm3yueHuss ydyeOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAjCHHE
00YYaIOIMMUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIHOHAIBHON OpraHU3alliy KHUBBIX CUCTEM Pa3HOTO paHra
U IpUOOpeTeHne YMEHHH HCIOIb30BaTh 9TH 3HAHUS IS TPAMOTHBIX JCHCTBUI B OTHOLICHUH OOBEKTOB
YKMBOW TIPHPOABI ¥ PELICHUS PA3THIHBIX KU3HEHHBIX TPOOIIEM.

JocTikeHne 1enu u3ydeHWs ydeOHoro mpenmera «buomorms» Ha  0a30BOM  ypoBHE
obecrieynBaeTCsl peIICHUEM CIIeTYIOIINX 3a/1a4:

OCBOCHHE OOYyYaroUIMMUCS CHCTEMBl 3HAHHH O OHMOJIOTHYECKHMX TEOPHAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTEe3aX, MpaBWiaxX, CIy)KalluX OCHOBOHM sl ()OPMHUPOBAHHS TPEICTABICHUN O
€CTECTBCHHO-HAyYHOH KapTHHE MHpPA, O METOAAaX HAyYHOTO ITO3HAHHS, CTPOCHUH, MHOTOOOpasuHu M
OC06CHHOCT$IX JKMUBBIX CUCTCM PA3HOTO YPOBHA OpraHM3alviv, BbIAAIOIIHUXCA OTKPBITUAX U COBPEMCHHBIX
HCCJIeIOBAHUIX B OMOJIOTHN;

(opMupoBaHue y OOYydYalOUIMXCSA IO3HABATCIIBHBIX, WHTCIUICKTYAJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B IMpoliecce aHaNM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISIOB, WACH U
IMOAXO0O0B K U3YUYCHUIO KHMBBIX CUCTCM PAa3HOI'0 YPOBHA OpraHU3aluu;

CTaHOBIICHHE Yy OOydYarommxcsi oOIed KyIbTypbl, (DYHKIHOHAJIBHOW TPAaMOTHOCTH, pa3BUTHE
YMEHUI OOBSICHATH M OLICHUBATh SIBJICHUS] OKPYKAIOIIET0 MUPA KUBOW MPUPOABI HA OCHOBAaHUH 3HAHUN U
OIlbITa, NOJYUYCHHBIX P U3YUCHUN 6I/IOHOI‘I/II/I;

(hopMupoBaHUEe y OOY4YAIOIIUXCS YMEHUN WIUTIOCTPUPOBATH 3HAYCHUE OWMOJIOTMYCCKHX 3HAHUN B
HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU YCJIOBCKA, pPa3sBUTHUU COBPCEMCHHBIX MCEAUIMHCKUX TEXHOJIOTUH U
arpoOHNOTEXHOJIOTHIA;

BOCIIMTAaHHUEC Y6C)KHéHHOCTI/I B BO3MOXHOCTH TO3HAHHMSA YEJIOBEKOM >KMBOM IpUpoOabl,
HEOOXOJUMOCTH OEpEeKHOTO0 OTHOIICHUS K HeH, COONIOJCHHS STHYECKMX HOPM MpU TMPOBEACHUU
OHOJIOTHYECKUX MCCIIeJOBAHUIA;

0CO3HAHWE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIS TTOBBIIICHHUS YPOBHS SKOJIOTHYECKON KYIbTYPHI,
IUTs1 pOPMUPOBAHHS HAYYHOTO MHUPOBO33PCHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUM W yMEHWH B TIOBCEJHEBHON JKU3HHM Uil OLCHKU
MOCJIEJICTBUN CBOEH NESITENBHOCTH IO OTHOUICHUIO K OKPYKAoIlel cpefie, COOCTBEHHOMY 3J0POBBIO,
000cHOBaHUE U cOOMIOICHIE Mep MPO(UITAKTUKHN 3a00JIeBaHNH.

B cucreme cpemnero obimiero odpaszoBanus «bruonorusy, nydaeMasi Ha 6a30BOM YpOBHE, SIBIISETCS
00s13aTeNIbHBIM YI€OHBIM TIPEIMETOM, BXOISIINM B COCTaB IPEIMETHOH obnacTu « EcTecTBeHHO-HaY4HBIE
HPEIMETHD».

Jns n3yduenns OMojaoruy Ha 6a30BOM ypOBHE CPEAHETO 00IIero oOpa3oBaHUsl OTBOAUTCA 68 YacOB:
B 10 xitacce — 34 gaca (1 gac B Hememio), B 11 kimacce — 34 waca (1 gac B Henemo).



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBLI 11O BHOJIOT'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUS

Cornacao ®I'OC COO, ycraHaBIHBalOTCSl TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS 00yUYarOIIUMUCS
MIPOrpaMM CpPeIHEro 00IIero 00pa3oBaHUs: TMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbI

B cTpykType NTMYHOCTHBIX PE3yJlbTaTOB OCBOEHUS IpeaMmera « broaorus» BbIIEICHBI CIEAYOLIUE
COCTaBJISIONIHME: OCO3HAHUE OOYYAIOIUMUCS POCCHICKON T'Pa)IaHCKON MISHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIIFHOCTH ¥ CAMOOTPE/ICIICHUIO, HATMUMEe MOTHBALIMN K 00yUeHHIO OUOJIOTHH,
LeJICHANPAaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHHH JTHMYHOCTH HA OCHOBE KIFOUEBBIX LICHHOCTEH M
UCTOPUYECKUX TPAIUIMK Pa3BUTHS OMOJIOTWYECKOTO 3HAHHS, TOTOBHOCTh U CIOCOOHOCTH O0YYaIOIIHXCSI
PYKOBOACTBOBATBCSI B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, IPHCYLIUMHU
cUcTeMe OHOJIOTHUECKOr0 00pa3oBaHUs, HalUYUE OKOJOTMYECKOTO IIPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIE TUIAHBIL.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHHS MpeaMeTa «bHoJIorus» HOCTUraloTcs B €AMHCTBE YUEOHOH M
BOCIIUTATENIBHON JEATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHCKUMU COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKHMH U JYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMM, MPHUHATHIMM B OOIIECTBE IpaBHJIaMU U
HOpPMaMH TOBEIEHHsI U CHOCOOCTBYIOT IpolleccaM CaMOITO3HAHUS, CAMOBOCIIUTAHUSI M CaMOpa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3ULUM JUYHOCTH, NATPUOTU3MA, YBAXKECHUS K 3aKOHY M MPaBONOPSIKY,
YeJIOBEeKYy TPy/a U CTapIIeMy IMOKOJIEHUIO, B3AUMHOIO YBa)KEHUS, OEPEeKHOT0 OTHOIIEHUS K KyJIbTypHOMY
HacjIeIMI0 W TpajiuLIMsIM MHOTOHAaUMOHAIBHOIO Hapona Poccuiickoir ®enepauyu, NpUpone H
OKpY>Karollel cpene.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHMS Yy4YeOHOro mpeaMera «BHOIOTHS» MOIKHBI OTpaKaTh
TOTOBHOCTH M CTIOCOOHOCTh O0YYarOMIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW TIO3HUITHEH
JUYHOCTH, CHUCTEMOH  IEHHOCTHBIX  OpHEHTallMd, TO3WTHBHBIX BHYTPEHHUX  YOEKICHHIA,
COOTBETCTBYIONINX TPAAWIIMOHHBIM IIEHHOCTSAM POCCHICKOTO OOINEeCTBa, pACHIMPEHHE KU3HEHHOTO
ONbITa W OMNbITA ACSITEIBHOCTH B IPOLECCE PEATM3ALMH OCHOBHBIX HAIpPaBICHUM BOCIUTATEIBHOU
JIEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIWN OOYYArOIIerocs Kak aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIeCTRa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JESATENPHOCTH NpPH CO3TAHWHA YYEOHBIX TIPOEKTOB,
pelIeHu N YIeOHBIX U TTO3HABATENHHBIX 33124, BEITIOTHEHUN OMOIOTUIECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpEAeNsATh COOCTBEHHYIO TO3WIIMI0 MO OTHOIIEHHWIO K SBJICHUSM COBPEMEHHOMH
JKM3HHU U OOBSICHATE €€;

YMEHHE VYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOCHCTBUS
JOZIeH ¢ pa3HBIMH YOKACHUSIMH, KyTbTYPHBIMHU IIEHHOCTSMHA U COITUAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYTHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOTHEHUS YI€OHBIX, TO3HABATEIbHBIX
U HCCIICIOBATENbCKUAX 33734, YBRKHUTEILHOIO OTHOIIECHHS K MHEHHIO OINMOHEHTOB MpPU OOCYKACHUH
CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COACPIKAHNUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOH E€ATEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXkKTaHCKON MIICHTUYHOCTH, TATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoAy, 4YyBCTBa OTBETCTBEHHOCTHU nepea PoanHOM, TOpA0OCTH 3a CBOM Kpai, cBoro PosinHy, CBOMl SA3BIK U
KYJbTYpY, HPOILLIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K IPUPOAHOMY HACJIECIUI0O WU NaMATHUKAM IIPUPOJBI, ITOCTHXKCHHSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;
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CIOCOOHOCTh OLICHHMBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH,
NOHUMAaHUS 3Ha4YeHUs1 OMOJOTMU B MO3HAHUM 3aKOHOB MIPHUPOJBI, B XH3HHU YEIOBEKAa U COBPEMEHHOTO
o0111eCcTBa;

uzaeliHas yoe:KIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3auure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUYECKOr0 IOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYaLUI0 M IMPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTHPYSACh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI H LIEHHOCTH;

0CO3HAHUE JIMYHOI'O BKJIaJa B IOCTPOEHHE yCTOWYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOAMTENSAM, CO3JaHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
MPUHATHUS IEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBUU C TpaauLUsIMUA HapoaoB Poccuu;

4) 3cTeTHYeCKOro0 BOCIIUTAHUS:

OCTETUYCCKOC OTHOLICHUC K MHUPY, BKIIOYad ISCTCTUKY 6])ITa, HAay4YHOI'0 MW TEXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY1a, OOLIECTBCHHBIX OTHOIICHH;

IIOHUMaHUE 3MOLUOHAIIBHOIO BO3JIEHCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTHb K CAaMOBBIPAXKCHHIO B PA3HBIX BHJAX HMCKYCCTBA, CTPEMIJICHUC IIPOABJIATH Kad€CTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (OPMHPOBAHUS KYJIbTYPbI 310POBbS W 3MONHOHAJIBLHOIO
Oaronosyums:

NOHUMaHWE W pealu3alus 370pOBOTO0 M 0e30macHoro oOpasza >KM3HM (30pOBOE MHTaHHE,
COOJIIOJICHNE THUTHCHUYECKUX TIpaBWJI M HOPM, COaJaHCHPOBAHHBIA PpEXHAM 3aHATHH M OTIBIXA,
perynspHas (u3nUeckas aKTUBHOCTB), OCPEKHOI0, OTBETCTBCHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UUECKOMY U IICUXHYECKOMY 370POBBIO;

IMOHMMAaHUEC LCHHOCTHU IMPAaBWJI MHAWUBUAYAJIBHOI'O M KOJUICKTUBHOI'O 6e3OHaCHOI‘O IIOBCACHHUA B
CUTYalMSIX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOICH;

OCO3HAHUE MOCIIEACTBUI U HETIPHUATHS BPEAHBIX IPUBBIYCK (YIIOTPEOICHHUS allKOToIsl, HAPKOTHKOB,
KypeHHs);

6) TPY10BOI0 BOCTIUTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0I00He;

TOTOBHOCTb K AaKTHUBHOM JEATENBHOCTH TEXHOJOTMYECKOM M COLMAJIBHOM HaIpaBIEHHOCTH,
CIOCOOHOCTh MHULIUUPOBATh, INTAHUPOBATH U CAMOCTOSITEIILHO BBIIIONHATH TAKYIO JESTEIbHOCTB;

UHTEpEeC K pa3nuyHbiM cdepaM MpodecCHOHANBHONW JEsITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP Oyayliel npoeCCHH U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IIIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOPa30BaHUIO HA MIPOTSHKEHNH BCEH KU3HHU;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHUS:

IKOJIOTMYECKH IIeJIecO00pa3HOe OTHOIIEHHE K NPUPOAE KaK UCTOYHMKY >KHU3HHM Ha 3emiie, OCHOBE
€€ CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOTUUECKON KYyJIbTYphl: IPUOOPETEHNE ONbITA [UIAHUPOBAHUS ITOCTYIKOB
Y OLIEHKU MX BO3MOJKHBIX IOCJIEICTBUN I OKPY>KAIOIIEH CpEMbI;

0CO3HaHHUE II100ATBHOTO XapaKTepa 3KOJIOIMIECKUX MPOOJIeM U IyTel X PeIeHHUS;

CIOCOOHOCTh HCIIONIB30BaTh MpHOOpeTaeMble NPU W3yYeHUHM OWOJOTMU 3HAHUS M yMEHUs NpU
pelieHny Mpo0sieM, CBS3aHHBIX C PalMOHAJIBHBIM MPUPOAONOJIB30BaHUEM (COOMIOACHNUE IPaBHII
MOBEICHUST B TPUPOJE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECHA B DKOCHCTEMaX, OXPaHy BHIOB,
sKOcHCTeM, Orochepsi);

AKTHBHOE HEIMPUSTUE ACUCTBHM, MPUHOCIIIUX BPEd OKPYKAKOIIEH MPUPOIHOU cpeae, yMEHHe
HNPOTHO3UPOBaTh HEOJAroNmpHATHBIE 3KOJIOIMYECKHWE IOCIEACTBUS NPEANPUHUMAEMBIX IEHCTBUI H
MPEeIOTBpAILATh HX;



HaJIMYHE Pa3BUTOrO SKOJIOTHIECKOTO MBIIUICHHUS, SKOJIOTUIECKOM KyJIbTYpHI, OTBITA IESTEIFHOCTH
OKOJIOTMYECKOH  HANpaBICHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS HMMH B  II03HABaTEIHHOH,
KOMMYHHKATHBHOW M COIIMAIIBHOM IMPAaKTHKE, TOTOBHOCTH K YYacTHIO B NPAKTHYECKOH NESATEIBHOCTH
HKOJIOTHYECKOH HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKH M OOIIECTBEHHOW INMPAKTHKH, OCHOBAHHOTO Ha JTHAJIOre KyJbTyp, CIIOCOOCTBYIOIIErO OCO3HAHHUIO
CBOETO MECTa B IOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE S3BIKOBOM M YHTATEIBCKON KYJIbTYPHI KaK CPEICTBA B3aUMOICHCTBUS MEXIY
JFOIBMHU M TIO3HAHUS MUPA;

MOHNMaHue crnenuuku OWOJOTHMH KaK HayKW, OCO3HaHWs e€ pomd B (HOpMHUPOBaHUU
PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUH LEIOCTHOTO MPEJICTABICHHUS 00 OKPYXKAIOIIeM MHUpe
KaK O €IMHCTBE MPUPOJIBI, YeTIOBEKa M OOIIECTBA, B IO3ZHAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH 1 PeIIeHUN
npoOJIeM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeKIIEHHOCTh B 3HAUUMOCTH OWOJIOTHU TSI COBPEMEHHOW IMBMIIM3AaLMHM: 00ECIIEYEHUS] HOBOTO
YPOBHSL Pa3BUTHS MEIHIMHBL, CO3JaHHE IEPCHEKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pemaTh
pecypcHble TIpoOIeMbl Pa3BUTHUS YeJIOBEUECTBa, IMOUCKA MYTeH BBIXOJAA U3 TIIOOATBHBIX SKOJIOTHUECKUX
npobieM u obecriedyeHUs] TMepexojila K yCTOWYMBOMY pa3BUTHIO, PAIMOHAJIBHOMY HCIOJIb30BAHHIO
NPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aWHTEPECOBAHHOCTh B TOJyYeHHH OWOJOTMYECKHX 3HAHWK B WENSAX TOBBIIICHUS 0OLIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTH ()yHKIMOHAIBHOW IPaMOTHOCTH
0o0yJaronmxcs, popMUPYEMOH MPU U3yYeHUH OUOJIOTHH;

MOHUMAaHHUE CYIIIHOCTH METOJIOB ITO3HAHMUS, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BATh MOJy4aeMble 3HAHMS AJIs aHajiu3a W OOBSACHEHMs SIBICHUH OKPYKAIOUIEr0 MHUpa H
NPOUCXOAAIINX B HEM HM3MEHEHHWH, YMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C LIEbI0 OTYYECHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO HMCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS JJISl pelleHHs MpodieM B
peaTbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHWE IIEHHOCTH HAayYHOH JeSATeNbHOCTH, T'OTOBHOCTh OCYIICCTBIISITH IPOCKTHYIO U
MCCIIeIOBATENBCKYIO JeSITENbHOCTh HHANBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHH TI0 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHUS y4eOHOTo mpeaMera «bronorusy BKIIOYAIOT: 3HAYUMEbIE
Ui GOPMUPOBAHHMS  MHPOBO33PCHUSI  OOYHYAIONIMXCS  MEKIUCUUILIMHAPHBIE (MEXIpEeIMETHBIC)
oOIIeHayYHbIe MOHATHSI, OTPAKAIOIIME IEIOCTHOCTh HAYYHOM KapTHUHBI MHpa W CIElU(UKYy METOIIOB
MIO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIECC, CUCTEMA,
Hay4HbIH (DaKT, MPHHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HcCieqoBaHUe, HaOlIoleHHE,
U3MEpeHne, SKCIIEPUMEHT U JIpyTuX), YHHUBepcajbHble y4deOHbIe JEHCTBHs (TO3HABATENBHBIC,
KOMMYHHKAaTUBHBIE, PETYJISITUBHBIE), 00ecreurBaromye GopMupoBanre GyHKIMOHAIEHONH IrPaMOTHOCTH
U COIMAJIbHOW KOMIIETCHIMH OOY4YalOUIMXCS, CIOCOOHOCTh OOYYaroIIUXCsl HMCIOJBb30BAaTh OCBOCHHBIE
MEKIUCUUIUTUHAPHBIC, MHPOBO33PEHUYECKHE 3HAHWs W yHUBEpCalbHble y4deOHbIE JCHCTBHA B
IIO3HABATEJILHON U COLUAIBHON IIPAKTUKE.

MertanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBI CPEIHETO OO0MIEro oOpa3oBaHUsl JIOJIKHEI
OTpaKaTh:

OBiajeHHe YHUBePCAIbLHbIMH Y4eOHBIMH MO3HABATEILHBIMH A€iiCTBUSIMU:

1) 6a3oBble JIOrMUYeCKHE JIeiiCTBUA:

CaMOCTOSITEIbHO (POPMYIHPOBATH U aKTYAIN3UPOBATh NPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
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UCIIOJIB30BaTh NPU OCBOCHUH 3HAHWN NPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHaJln3a, CHUHTE3a,
cpaBHEHUs, kKnaccuuranuu, 0000IeHNs), PaCKPBIBATh CMBICTT OMOJOTHYECKUX MOHITHH (BBIACISATh MX
XapakTepHbIC IPU3HAKY, YCTAHABINBATH CBA3U C APYTUMHU HOHATHAMHN);

OTIpENeNIATh LeNU ACATEIILHOCTH, 3a/aBasl mapamMeTpbl U KPUTEPUU UX JOCTHXKEHHs, COOTHOCHTH
PE3yIbTaThl IEATEIBHOCTY C IOCTaBICHHBIMU LETSIMH;

UCIIOJIB30BaTh OMOJIOTHUECKUE OHATHA AJIs1 00BsACHEHUS (DAKTOB U SIBICHUM KUBOI IPUPOABI,

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTHBHBIC, ICAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U HPOTHUBOPEYMS B pacCMaTpUBAEMbIX SBJICHHUSX, (POpPMyIHpOBaTh BBIBOIBI U
3aKIIIOYEHUS,;

INPUMEHATh CXEMHO-MOJENIBHBIE CPEICTBAa MJsl MPEICTABICHUS CYLIECTBEHHBIX CBS3ed U
OTHOLIEHWH B H3ydYaeMbIX OHOJOIMYECKHX OOBEKTaX, a TakkKe MPOTHBOPEUMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMALMOHHBIX HCTOUHUKAX;

paspabareiBaTh IUIaH PEIICHUs NPOOIEeMBbl ¢ YY€TOM aHajln3a HMEIOLIMXCS MAaTepUAIbHBIX H
HeMaTepUalIbHBIX PECYPCOB;

BHOCUTBH KOPPCKTHUBLI B ACATCIIbBHOCTL, OLICHUBATHL COOTBETCTBUEC PCIYJIbTATOB LICIIAM, OLCHHUBATH
PHCKH NIOCIIEACTBUH AESITEIBHOCTH;

KOOPJIMHUPOBAaTh M  BBHINOJNHATH paboTy B  YCIOBHSIX PEalbHOTO, BUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBATh KPECAaTUBHOC MBIIIJICHHUEC MTPU PCIHICHHUH JKU3HCHHBIX HpO6HCM.

2) 6a3oBble HcCIeIoBaTeIbLCKHE IelicTBUS:

BJIaAC€Th HaBbBIKAMH y‘IC6HO-HCCHeI{OBaTeHLCKOI>'I u HpOCKTHOI‘/'I JACATCIIBHOCTH, HaBbIKaMH
paspelieHus mpoodieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOJ/IOB PEILCHHUS
IMMPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX METOAO0B IIO3HAHMA

HCIIOJIB30BAaTh PAa3IMYHBIC BHAbBI ACATCIBHOCTH 110 IIOJTYYCHHUIO HOBOI'0O 3HAHUA, €TI0
MHTEpIIpETalH, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYallUsiX, B TOM YHCIE MPH CO3AaHUH
y‘IC6HI>IX 1 CONHUAJIBHBIX IIPOCKTOB,

(hbopMUpOBaTh HAYYHBIM THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMU
IIOHATHAMHA U METOJaMHU,

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEILHON NESITEILHOCTH U )KU3HEHHBIX
CUTyalluAX;

BBIABJIATE NPUIYUHHO-CJICACTBECHHBIC CBA3M U aKTyaJIM3UPOBATH 3adavdy, BbBIABUIaTb T'UIIOTE3Y eé
PeIICHUA, HAXOOWUTL ApryMCHTBI OJId AO0Ka3aTCIbCTBA CBOUX yTBCp)KZIeHI/II‘/'I, 3aaBaTh IMapaMETpbl H
KPUTEPUU PEILCHMUS;

AHAJIM3UPOBATH IMOJYUYCHHBIC B XOJAC PCHICHUA 3aJadd pPC3yJIbTaTbl, KPUTUYCCKU OLCHHBATH HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX YCIIOBUAX,

JlaBaTh OLCHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILLECTBIISITh LIENICHANPABICHHBI IOMCK IEpeHoca CpeacTB M CHoco0OB  JeiicTBUS B
po(heCCHOHANTBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 001aCTH KU3HEAESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX o0acTeii;

BBIJIBUTATh HOBBIC WIEH, NpejiaraTb OPUTrHHAIbHbBIC MOJXOIbl U PEIIEHHs, CTABUTH MPOOIEMbI U
3a[a4y, JOIMYCKAIOIINE aJlbTEPHATUBHbIE PEILICHUS.

3) padora ¢ unopmanmeii:

OpHEHTHPOBATHCA B PA3IMYHBIX MCTOYHHKAX WH(POpMannu (TEKCTe yu4eOHOTO MOCOOus, HAy4HO-
HOIYJISIPHON JIUTEpaType, OMOJOrMYECKHUX CIOBapsAX M CHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHbBIX, B
Untepnere), aHanu3upoBaTh MHOOPMALMIO PA3IUYHBIX BUAOB M (GOPM NpPEACTaBICHHS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUMBOCTD;

(hopMynHpOBaTh 3aMPOCHl U IPUMEHSTh Pa3IMYHbIC METOBI IPH ITIOUCKE U 0TOOPE OMOIOrH4ecKOM
nH(pOpMAINH, HEOOXOAMMOH ISl BRIIOTHEHHS YIeOHBIX 33124,
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npuoOpeTaTb  ONBIT  MCIOJIB30BaHMA  HMH(OPMALMOHHO-KOMMYHHMKAaTHUBHBIX  TEXHOJIOTHH,
COBEPILUECHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOIb30BAHMS PA3IUUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMANBHYIO (OPMY TMpeACTaBIeHHUs OMOIOTHYECKONH WH(OpMAITUU
(cxembl, Tpad UKy, TUArpaMMBbl, TAOJIHIIEL, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MpU pabore ¢ OHOJOrnyecKoi HHPOpPMaIUe:
MIPUMEHSATh XUMUYECKHe, (PN3NIECKUe U MaTeMAaTHYeCKUe 3HAKU M CHMBOIIBI, (DOpPMYIIBI, abOpeBuaTypy,
HOMEHKJIATYyPY, UCIIOIb30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIAHOCTH;

BJIaJCeTh HABBIKAMU PACIIO3HABAHUS M 3alIMTHl MHGpOpMauuy, MHOOPMALMOHHONW 0€30MacHOCTH
JIMYHOCTH.

OgJiaieHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMM AeICTBHAMU:

1) oOmenue:

OCYILECTBIISITh KOMMYHHUKAllMM BO BceX cepax >KM3HM, aKTUBHO y4acTBOBAaTb B AMAJIOre WIH
JUCKYCCHU IO CYILECTBY 0OCyKHaeMoi TeMbl (YMEHHE 3a/aBaTh BOINPOCHI, BBHICKA3bIBATh CY>KICHUS
OTHOCUTENILHO BBIIIOJIHEHUS MpellaraéMoi 3afady, yUYUThIBAaTh HHTEPECHl U COrTIACOBAHHOCTH MO3HIIUH
JPYTUX YYaCTHUKOB JUAJIOTa WU JUCKYCCHN);

paciio3HaBaTh HeBepOaJbHBIC CPEICTBa OOIICHUS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCEUIOK BO3HUKHOBEHMSI KOH(JIUKTHBIX CHTyallud, yMEThb CMATYaTh KOH(QIUKTHL M BECTH
MIEPETOBOPHI;

BJIAJIETh Pa3InYHBIMU CHOCO0aMH OOILICHUS W B3aUMOJACHCTBHSA, NMOHUMATh HAMEPEHHsS IPYTUX
JIO/IEH, MPOSIBIISATh YBRKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popMynrpoBaTs
CBOM BO3payKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsA AeATeJbHOCTh:

MOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHANBUIYAIbHON PabOThI IPH pEIICHAN
Omosioruueckold  mpoOyieMbl, OOOCHOBBIBATH HEOOXOOUMOCTH MNPUMEHEHHUs] TPYMIOBBEIX  (GopM
B3aUMOJICHCTBYSI IPU pelIeHNH y4eOHOU 3a/1a4H;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBHH C Yy4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)10T0 YIeHa KOJJIEKTUBA;

NPUHUMATH [ COBMECTHOM AEATEILHOCTH, OPTaHN30BbIBATH 1 KOOPAWHUPOBATH IEHCTBUS 10 €€
JIOCTHIJKEHHIO: COCTABJIATH IUIAH JEUCTBUM, paclpencisiTb poJIM C YYETOM MHEHUN YYaCTHMKOB,
00CYXIIaTh Pe3yJbTaThl COBMECTHOH PabOTHI;

OILICHMBATh KayecTBO CBOETO BKJIAJa M KaXKAOTO YYaCTHHKA KOMaHAbI B OOLIMH pe3ysibTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OICHWBATh WAEH C MO3WIWU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh MO3UTHBHOE CTPATEIMYECKOE IOBEACHHUE B PAa3IMYHBIX CUTyalHUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOpakeHHUE, ObITh NHULUATUBHBIM.

OgJiajieHHe YHMBEPCAJIBHBIMU PeryJsiTHBHbIMM AeCTBUAMU:

1) camoopranuzanus:

UCIIOJIB30BaTh OMOJNIOTMYECKUE 3HAHUS IS BBIABICHUS MPOOJIEM M MX PELICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaLHSX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHWH LEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
OEHCTBUSIX M TIOCTYNKAaxX IO OTHOIIEHHIO K JKUBOW MPHPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPY’KaroIluX;

CaMOCTOSITETIbHO OCYLIECTBIIATH MO3HABATENBHYIO EATEIbHOCTD, BBISBIATH IPOOIEMBI, CTABUTh U
(dhopmynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENIbHOM ASSTEIBHOCTH U KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITETIbHO COCTABJIATh IUIAH PEIICHHs MpoOJeMbl € YYETOM HMMEIOLIMXCS PECYpPCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOYTEHHIA,

JlaBaTh OLCHKY HOBBIM CHTYaLUsIM;

pacLMpsTh paMKU Y4€OHOTO NPeaIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTECHUH;
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JeNaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSIBICHUIO IINPOKOH 3pYAULIUHI B PA3HBIX 00JIacTAX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATE CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbB.

2) CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyalHsM, BHOCHUTb KOPPEKTHBBI B [JESTEIbHOCTb, OLCHUBATbH
COOTBETCTBHE PE3yJIbTATOB LEIISIM;

BJIaJCTh HAaBBIKAMH I[103HABATENBHOM pedUIEeKCMM KaK OCO3HAHMS COBEPLIAEMBIX NCHCTBUI U
MBICIUTENBHBIX IPOLECCOB, UX PE3yJbTATOB M OCHOBAaHHUM, HCHONB30BaTh NPUEMBI peduIeKCHUH AT
OLIGHKH CUTYallNH{, BIOOPA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEILCHUS 10 MX CHUKEHUIO;

NPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX [IPH aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsTHE Ce0NA M APYTHUX:

NPUHUMATh ce0sl, HOHMMasi CBOM HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATL MOTHUBBI M apI'YMEHTBI IPYTUX [IPU aHATIU3€ PE3YILTATOB AEITEILHOCTH;

NpU3HAaBaTh CBOE MPaBO H MIPABO IPYTrUX Ha OMIUOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHMUMATh MUP C TO3UIMU APYTOTO YEIOBEKA.

IHNPEJMETHBIE PE3YJIbTATBI

IIpenmerHble pe3ymbraThl OocBoeHHs mporpammbel COO mo Ouonormm Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduieckue i yueOHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI
JOEHCTBUM 1O OCBOCHMIO, WHTEpPHpETalud U MNpeoOpa3oBaHMIO 3HAHWM, BUIBl AEATENBHOCTH IIO
MOJIY4YEHUIO HOBOTO 3HAaHUS M NPUMEHEHHIO 3HAHWH B PA3IMUYHBIX YYEOHBIX CHTyaLUsX, a TaKKe B
peabHBIX JKM3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpaMme mpenMeTHble pe3ynbTaTbl
HpeACTaBJICHBI 110 roJaM 00y4YeHusl.

[MpeamerHble pe3ynbTaThl OCBOCHUS ydeOHoro mpeamera «buomorusi»y ¢ 10 knacce NOMKHBI
OTpa’kaThb:

c(OPMHUPOBAHHOCTh 3HAHHM O MeCTe M pOJAM OHOJOTMH B CHCTEME HAy4YHOTO 3HAHHUSA
€CTEeCTBCHHBIX HayK, B (OPMHUPOBaHUM COBPEMEHHOHN €CTECTBEHHO-HAYYHOH KapTUHBI MHUPa M HAYYHOTO
MHUPOBO33pPEHHS, O BKJIQJAE€ POCCHHMCKHX M 3apyOeKHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHH,
(hyHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKa JJIsl peIlleHHs KU3HEHHBIX 337134,

YMEHHUE pAacCKphIBATh COJIEpKAHUE OWOJIOTHYECKUX TEPMHUHOB W TOHSATHHA: >KU3Hb, KIIETKA,
opranu3M, Merabonu3M (0OMEH BeIeCTB W MpPEBpallicHWE JHEPTruH), TOMeocTas (caMoperyssius),
YpOBHEBasi OpraHW3alusi KUBBIX CHCTEM, CaMOBOCIpPOM3BelIeHHE (PenpoIyKIusi), HACIEACTBEHHOCTS,
U3MEHYHBOCTbD, POCT U Pa3BUTHE;

YMEHHUE H3JIaraTh OMOJIOrHYecKue TeOpuH (KJIETOUHAs!, XpOMOCOMHAs, MyTallMOHHAS, [ICHTpaJIbHAs
JOTMa MOJIEKYJISIpHOH Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunosa) u y4yenus (o
LHEHTpPax MHOrooOpa3us W TNPOUCXOXKACHUS KylbTypHbIX pactenuii H. VM. BaBuiosa), ompenensitb
TPaHMIIBI UX TIPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BIIAJeTh METOJaMH Hay4HOTO IMO3HAHUS B OWOJIOTHHU: HAOIOACHUE U ONHCAHUE YKUBBIX
CHCTEM, TIPOLIECCOB H SIBICHHUH, OpraHM3alusi W TMPOBEACHHUE OHOJOTMYECKOTO JKCIIEPUMEHTa,
BBIJIBIDKEHHE THITOTE3bl, BBIABJICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJYYCHHBIX PEe3yJIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX TMOHSATHH, TEOPHH M 3aKOHOB, YMECHHE JENaTh
BBIBOJIBI HA OCHOBaHMH TIOJYUYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIJICJSITh CYNIECTBEHHBIE NPU3HAKKM BHPYCOB, KIETOK TIPOKAPHOT W DYKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHWU3MOB, OCOOEHHOCTH NpOIECCOB: OOMEHa BEIHIECTB H
NPEBpAlLlCHUs] JHEPruM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO M JHEPreTHYECKOro OoOMEHa,
XEMOCHHTE3a, MUT032, Mei03a, OTUIOI0OTBOPEHHS, PA3MHOKEHHUSI, HHANBHYAIBHOTO Pa3BUTHS OpPraHn3Ma
(oHTOTCHE3);
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yMEHHE IPUMEHSThH NOTyYeHHBIC 3HAHUS U1 O0BSICHEHUS] OMOIOTMYECKUX MTPOIIECCOB U SIBJICHUM,
JUTSL IPUHATHS TPAKTUYECKUX PEIICHUH B TTOBCEIHEBHOM JKM3HM C IIENbI0 oOecrieueHns: 0e30macHOCTH
CBOETO 3JIOPOBBSI M 3/I0POBBSl OKPY)KAIOIIUX JIOJCH, COOJIONCHUS HOPM TPaMOTHOTO IIOBEICHUS B
OKpY)KalIlled TMPUPOAHON cpene, TIMOHUMAaHWE HEOOXOAWMOCTH WCHIOJIB30BAHHUA JOCTH)KCHUH
COBPEMEHHOI OMOJIOTHU 1 OMOTEXHOJIOTHI [UIs PallMOHAIBHOTO PHPOIOTIOIB30BAHHIS;

YMEHHE pelIaTh dJIeMEHTapHble TeHETHYECKHEe 3aa4d Ha MOHO- W JUTHOPUIHOE CKPEIIMBAHUE,
CIICTUICHHOE HACJIeIOBAaHHE, COCTABIATh CXEMBl MOHOTHOPHIHOTO CKpPEIIMBAHUS ISl NpEACKa3aHUs
HACJIeOBaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHATH JTA00OPATOPHBIE W MpaKTU4Ieckne paboThl, COONIOIAaTh NpaBuia Ipu padoTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKHM OICHMBATh M HMHTEPIPETHPOBaTh HMH(OpMALNIO  OHOIOTHYECKOTO
COZICPIKAaHUS, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX MCTOYHUKOB (CPEACTBA MACCOBOM
UH(OpPMAINH, HAyYHO-TIOMYJIIPHBIE MaTephalibl), STHYECKHE ACHEKThl COBPEMEHHBIX HCCIECJOBAaHUN B
OHOJIOruHd, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO371aBaTh COOCTBCHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHHMS, 00001as OHOJOTHIECKYIO
MH()OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIb30BaTh MIOHATHHHBIH anmapaT OHOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS ydeOHOro mpeamera «buosorus» 6 11 kKaacce TOTKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OHOJOTMM B CHCTEME HAyYyHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHUPa M HAYYHOTO
MHUPOBO33PEHHSI, O BKIJIQJe POCCHHCKAX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHHY,
(yHKIIMOHATBHOW TPAMOTHOCTH YelIOBEKa JJIsl peIlleHHs KU3HEHHBIX 337134,

YMEHHE PAaCKpBIBaTh COJICPKAHWC OWOJIOTMYECKMX TEPMHHOB M TIOHATUH: BHJ, MOIYJISALHUSA,
reHO(OH/I, SBOJIIONMS, JABHXKYIIUE CHIIBI ((haKTOpPBhI) 3BOJIOIUM, IPUCIOCOOJCHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, IKOJIOTHUECKUE (PaKTOPBI, SKOCUCTEMA, IPOIYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, IIEeMH
MIUTaHMS, IKOJIOTHYECKAas MTUpaMuia, OMOTreoleHo3, Ornocdepa;

YMEHHUE u3JiaraTh OMOJIOTHUECKHE Teopuu (dBOJIONHMOHHAs Teopus Y. JlapBuHa, CHHTETHUYECKAs
TEOpHs SBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxoxactBa K. M. Bopa, yepenoBanus
IJIaBHBIX HampamieHuil u nmyrted sBosmonmu A. H. CesepiioBa, yuenus o 6uochepe B. . Bepnaackoro),
OIPEACIATL 'PaHUIbI UX IPUMEHUMOCTHU K )KMBBIM CUCTCMAM,

YMCHHE BJIAJACTh MCTOAAMH HAYYHOI'O IO3HAHHA B 6I/IOJ'IOFI/II/I: Ha6HIOIICHI/IC N OIIMCAHUC KUBBIX
CUCTCM, IIPOLECCOB U ﬂBHCHI/II‘/'I, opraHusanusa W IPOBCACHUC 6I/IOHOFH‘IGCKOI‘O OKCIICPpUMCHTA,
BBIZIBIDKCHHE THUIIOTE3bl, BBIABICHHE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
IMMOJTYYCHHLIX PE3YJIbTAaTOB, MCIOJbB30BAHHBIX HAYYHBIX HOH)ITI/II‘/'I, TeOpI/II‘/'I U 3aKOHOB, YMCHHC [OCJIaTb
BbIBOAbI HA OCHOBAHUU ITOJIYYCHHBIX PE3YJILTATOB,

YMEHHE BBIJCISATh CYIIECTBEHHbIE IPHU3HAKK CTPOCHUS OWOJOTHYECKHX OOBEKTOB: BHJIOB,
HOMYJISHUH, TPOJYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHMOTEOLCHO30B M JKOCHUCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHI000pa30BaHMS,
HPHUCIIOCOOJICHHOCTH OPraHU3MOB, JEWCTBHS OSKOJOTMYECKHX (PAKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M TOTOKAa DHEPIMUM B OSKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHMH B DKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB 1 OMOTEOXMMHYECKUX ITUKIIOB B Onocepe;

yYMEHHE NPUMEHSThH MOTyYeHHBIC 3HAHUS U1 O0BSICHEHUS] OMOIOTMUECKUX MTPOIIECCOB U SIBJICHUM,
JUTSL IPUHATHS TPAKTUYECKUX PEIICHUH B TTOBCEIHEBHOM JKM3HM C IIENbI0 oOecredeHns 0e30macHOCTH
CBOETO 3JIOPOBBSI M 3/I0POBbSl OKPY)KAIOIIUX JIIOJCH, COOIIONCHUS HOPM TPaMOTHOTO IIOBEICHUS B
OKpY)KaloIlled TMPUPOAHON cpene, TIMOHUMAaHWE HEOOXOAWMOCTH WCHIOJB30BAHHUA JOCTH)KCHUH
COBPEMEHHOI OMOJIOTHH [UIsl PAallOHAIBHOTO TPHPOIOTIOIE30BAHHS;

YMEHHE pelIaTh JIeMEeHTapHbIe OMOIOTHYECKHE 3aJa4H, COCTABISTh CXEMBI IIEPEHOCA BEIIECTB U
SHEPTHH B DKOCHCTEMaX (IIeTH MTUTAHHSA);

YMEHHE BBITIONHATH JTA00OPATOPHBIE W MpaKTH4Ieckne paboThl, COONIOIATh NpaBuia Ipu padoTte ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYIOBAaHHEM;
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YMEHHE KPUTHYECKM OICHMBATh M HMHTEPIPETHPOBaTh HH(OpMALMIO  OHOIOTHYECKOTO
COZICPIKAaHUS, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX MCTOYHUKOB (CPEACTBA MACCOBOM
uHQOpMAIK, HAYyYHO-TIOMYJSIPHBIE MAaTEepPHANbl), pacCMaTpuBaTh TIJOOAJIBHBIE  HKOJIOTHYECKHE
MPOOIIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TI0 OTHOIIEHHUIO K HIM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS, 0000mas OHOIOTHIECKYIO
MH()OPMAIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO MCIIOI30BaTh MIOHATHWHBIN anmapaT OHOJIOruu
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COJEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

Buonornst kak Hayka. CBs3b OHOJOIMM C OOLIECTBEHHBIMU, TEXHUYECKUMH H JPYTUMH
€CTeCTBEeHHBIMH HayKamH, (pritocodueid, ITUKOH, SCTETHKON U TpaBoM. Poib 6uosorun B hopMHUpoOBaHUHU
COBpPEMEHHOM Hay4HOH KapTHHBI Mupa. CrcTemMa OHOJOrHYECKUX HayK.

Mertoapl TNO3HaHHUS JKMBOM NpuUpoAbl (HAOMIOACHHE, O3KCIIEPUMEHT, OIHMCaHHE, W3MEpEHHE,
KJTaCCU(HKAIIHS, MOJISTUPOBAHNE, CTATUCTHYECKAsI 00padOTKa JaHHBIX).

JdemoncTpanum:

IToptpetsr: Y. JapsuHn, I'. Menaens, H. K. Konbuos, k. Yorcon u ®. Kpuk.

Tabmup! u cxembl: «MeTOIbI TO3HAHUS KUBOU MPUPOIBD).

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

[Mpaktuyaeckas padora Ne 1. «Vcnonb3oBaHue pa3TUYHBIX METOAOB MPH U3YYCHUH OMOIOTUYECKUX
00BEKTOBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3ALMS.

JKusble cucrembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonorud. OTiH4Hue KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPOJIBL.

CpoiicTBa OMoOcHCTEM M HX pa3HOOOpaszue. YPOBHU OpraHU3alUd OMOCHCTEM: MOJEKYJSPHBI,

KJIETOYHBIH, TKAHEBBIH, OPraHU3MEHHBIM, MOMYJISIIUOHHO-BUOBOM, AKOCHUCTEMHBIN
(buoreoneHoTHYECKUH ), OMOChHEPHBIH.
JeMoHCcTpauMu:

Tabmuup! 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHH OPTaHU3AINH KUBOU TPUPOJIBD».

O6opynoBanue: Mojaeib MoJiekyibl JJHK.

Tema 3. XuMuuyeckuii cocTaB U CTPOeHHE KJIETKH.

XHAMHUYECKHH COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBL: MAKPOIJIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHepaJbHbBIE BEIECTBA.

OyHKIMH BOJBI U MUHEPAIILHBIX BEHIECTB B KieTke. [loanepkanue ocMOTHYECKOTO OaaHca.

benku. CoctaB u crpoeHue OelIKOB. AMHHOKHCIOTHI — MOHOMEpHl OeikoB. HesameHuMble U
3aMEHHMbIE AMWHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OCJIKOBOW MOJEKYIIBI
(mepBuYHasi, BTOpWYHAs, TPETUYHAS M UYETBEPTHYHAsl CTPYKTypa). XHMHUYECKHE CBOWCTBA OEJKOB.
buonormueckne QyHKInn 6EIKOB.

®depMeHTHI — OMOJIOTHUeCKUe KaTan3aTopbl. CTpoeHue pepMeHTa: aKTHUBHBIN IIEHTp, CyOCTpaTHas
cnenuguanocts. Kopepmentsl. Buramunbl. OTnuuus pepMeHTOB OT HEOPraHUYECKUX KaTalM3aTOPOB.

YrieBoapl: MOHOCaxapu bl (TIIFOKO3a, prb03a 1 1e30Kkcuprbdo03a), Tucaxapuisl (caxaposa, 1aKTo3a)
U Tonucaxapuabl (Kpaxmal, TIIMKOTeH, LeJUT0n03a). bruonornueckne QyHKIMH yriIeBOIOB.

Jlumuner:  Tpurmunepuasl, gochomumuapl, crepounsl. [mapodunbHO-THAPOPOOHBIE CBOWCTBA.
buonornueckue ¢pynkunu nunuaos. CpaBHEHHE YITICBOJOB, OCJIKOB M JIMITUAOB KaK HCTOYHUKOB SHEPIHU.

Hyxnennoseie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpBHl HYKJIEHMHOBBIX KHCIOT.
Crpoenne u pyakmun JJHK. Ctpoerne n pynxkunn PHK. Buast PHK. AT®: ctpoerne u pyHKINN.

Huromorust — Hayka o kieTke. KierodHas Teopus — mpumep B3aMMOJEHCTBHA Huei U (akToB B
HAY4YHOM MO3HAaHUH. MeTObl U3YUEHUS KIIETKH.

Knerka xak nenoctHas >xuBas cuctema. OOLIMe NPU3HAKM KICTOK: 3aMKHyTas HapyxXHas
MeMmOpaHa, monekynbl JIHK kak reHeTndeckuii anmapart, cucTemMa CuHTe3a Oenka.

Tumel  KJIETOK:  JyKapuoTH4eckas ©  Hpokapuotuuyeckas. OcoOEHHOCTH  CTPOEHHS
MpOKapruoTHIecKol kieTkn. Kierounas crtenka Oakrepwit. CTpoeHHE SyKapHOTHYECKOW KIETKH.
OCHOBHBIE OTIINYHS PACTUTENBHOM, KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYPbl KIETOK — KIETOYHAas CTEHKA, IJHKOKAJIMKC, HUX (YHKLUH.
[Ina3maTrueckass MeMOpaHa, e€ cBoiicTBa u ¢yHkmH. [{uromnazma u e€ opranonasl. OqHOMEMOpaHHBIC
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opraHouas! kuetku: OIIC, ammapar [onmbmku, nmzocombl. I[lodyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJPUH, TacTUAbL. [Iponcxoxmnenne MUTOXOHAPUI U macTun. Buasl mractua. HememOpaHHbIS
OpraHouzbl KJIETKHA: PHOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUONH, PECHUYKH, JKXIYTUKH. DYHKIUH
OpPraHouOB KJIETKU. BritoueHus.

Anpo — perymaropHsiii HeHTp KieTkd. CTpoeHue simpa: simepHas 000JI04Ka, KapuoILia3Mma,
XPOMATHH, SIAPBIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIETKE.

JdemoncTpanum:

Ioptpertsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulnetinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. Bap.

Huarpammsbl: «Pacnipenenenne XMMHUYECKUX AJIIEMEHTOB B HEXUBOU mpupone», «PacnpeneneHue
XMUMUYECKUX DJIEMEHTOB B )KHBOU IPUPOIEY.

Tabmuus! u cxemsl: «llepronudeckas Tabinna XUMHUYECKHX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BO/b», «bnocuHTe3 Oenkay», «CtpoeHne MoyeKynbl Oenka», «CtpoeHune depmeHTa», «HykimenHOBBIE
kucnotel. JIHK», «Crtpoenune monexynsl AT®», «CtpoeHne sykapuoThdeckod KieTku», «CTpoeHue
KUBOTHON KieTKn», «CTpoeHHE pacTUTENbHOM KieTKn», «CTpoeHHe NPOKAPUOTHYECKON KIICTKUY,
«CTpoeHue sapa KIETKN», « Y TICBOIBY, «JIUMUIbD.

O0bopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHKE ISl TPOBEACHHUS HAOMIOACHUH, N3MEPEHUIA,
OKCIICPUMECHTOB, MUKPOIIPCIIapaThl paCTUTCIIbHBIX, )KUBOTHBIX 1 6aKTepI/IaJH)HI>IX KJIICTOK.

JlabopaTopHble U IPaKTHYeCKHEe PAdOThI:

JlaboparopHas padota Ne 1. «/3ydeHHne KaTaJUTUYECKOW aKTHBHOCTH (hepMEHTOB (Ha MpUMeEpe
aMuJIa3bl WK KaTanasbl)y.

JlabopartopHas pabota Ne 2. «3yueHue CTpOCHHS KICTOK PACTEHUH, KUBOTHBIX U OAKTEPHl MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax U UX OMHCaHUE».

TeMma 4. JKuzneaesaiTeJbHOCTH KJIETKH.

OOMEH BeIIecTB, WM METa0oiIM3M. ACCUMHIAIUS (TUIACTUYCCKH OOMEH) U JIUCCHUMIIAIUS
(oHepreTuveckuii 0OMEH) — JIBE€ CTOPOHBI €MHOTO Tpoliecca MeTadoIu3Ma. PoJib 3aKOHOB COXpaHEHHS
BCIICCTB U SHCPIMU B IOHUMAaHUKN MeTa6OHI/I3Ma.

Tumnel oOMeHa BelIecTB: aBTOTPOQHEINH U TeTepoTpodHbIid. Ponb ¢pepmMeHTOB B 0OMEHE BEmecTB U
NpeBpalleHUH SHEPTUH B KIIETKE.

®otocunre3. CBeroBast U TeMHOBas (asbl porocuHTe3a. Peakunu ¢ortocunTesa. IddheKTHBHOCTD
(dorocunTesa. 3Hauenne HoTocuHTE3a AN KU3HU Ha 3emiie. BiusiHue ycnoBuil cpeapl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3HpYIoHne OakTepui. 3HaUeHUe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.

OHepreTuueckuii OOMEH B KJIETKe. PaclleruieHue BEIIECTB, BBIICICHHE M aKKyMYJIHPOBaHUE
SHEPruM B KJIETKE. DTalbl SHEpreTuyeckoro oomena. I'nukonus. bpoxkenue u ero suasl. Kucnopoanoe
OKHCIIGHWE, WIH KieToyHoe [eixaHme. OxuciurensHoe (ocopumupoBanue. IPPeKTHBHOCTH
SHEPreTUIECKOro OOMEHa.

Peaktmu matpuanoro cuHTe3a. ['eHerndeckas uHpopmarms u JJHK. Peamuzamus renernyeckoit
nHpOpMAaIH B KJIeTKe. | eHeTHUeCKnii KoMl M ero cBoiCTBa. TpaHckpunmus — MaTpuanbii cuaTe3 PHK.
Tpancnsiius — O6uocuHTe3 Oenka. DTambl TpaHcmanuu. KomupoBaHue aMHUHOKHCIOT. Ponbs pubocom B
OuocuHTe3e Oenka.

Heknerounsie dopmer xu3Hn — Bupychl. Vctopus otkpeitus BupycoB (. W. MBaHOBCKWMiA).
OcoOEHHOCTH CTPOCHUS M KU3HEHHOTO IIMKJIa BUpYycoB. bakTepuodaru. bonesnu pactenuil, ’KUBOTHBIX U
YeIIoBeKa, BhI3BIBaeMble BUpycamu. Bupyc mmmyHonedurmra genoseka (BUY) — Bozoyaurens CI1N/]a.
OOpaTtHas TpaHCKpHWIIIUS, peBepraza W uHTerpaza. lIpodmmakThka pacmpocTpaHeHHS BHUPYCHBIX
3a00JeBaHuil.

JdemoncTpanum:

IToptpetsr: H. K. Konbuos, J. . Banosckui, K. A. Tumupsses.
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Tabmumpr 1 cxembl: «Tunbsl mUTaHuA», «Metabomm3my, «MUTOXOHIPHUS», «DHEPTrEeTHUECKUN
oOMeny», «Xnoporutacty, «Porocunresy, «Ctpoerne JJHK», «Ctpoenne u QyHKIIMOHNpOBaHUE TEHAY,
«Cunres 6enkay, «'eHeTnueckuil koq», «Bupyce», «bakrepuodarm», «CTpoeHHe W KU3HEHHBIA ITUKI
Bupyca CII1/la, 6akrepuodaray, «Perumkamms JTHK».

O6opynoBanue: moaenu-amumnkanmu «Yasoenue [IHK u Tpanckpummus», «brocunTe3 Oenkay,
«CTpoeHne KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema 5. Pa3MHO:KeHHe M HHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kiretounsrii ukd, wiy KU3HEHHBIN UK KieTkn. MaTepdasza u mutos. [Iporeccsl, mpoTekaromnime
B uHTepdaze. Permmmkarms — peakus marpuuHoro cuaTe3a JJHK. Ctpoenne xpomocom. XpoMoCcOMHBII
HaOOp — KapuoTuI. JMIIONAHBIN U TaIIONIHBINA XpOMOCOMHBIE Habopbl. Xpomatuasl. Lluronormaeckue
OCHOBBI Pa3MHOXKEHUS U MHAUBUIYAIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenne knerku — muro3. Craguu mutos3a. llpoueccsl, mpoucxonsiiume Ha pasHbIX CTaausaX
MHUTO3a. bHOIOrNnYecKuii CMBICTT MUTO3a.

[Iporpammupyemast Tu6€Ib KJISTKH — allONTO3.

®opMbl pa3MHOXKEHHS OpPraHU3MOB: OecIojioe M IMoJoBoe. Buapl Oecrmonoro pa3MHOKEHHS:
JeNiCHHe HaJIBOE, II0YKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BETETATUBHOE
pa3MHOxeHue. VIcKkycCTBEHHOE KIIOHMPOBaHME OPraHU3MOB, €r0 3HaU€HHUE [T CEIEeKIIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHUS OT OECIIOIIOTO.

Metios. Ctaguu meitosa. [Iporecchl, mpoucxoasiue Ha cTagusx Meiosa. [loBeneHne XxpoMocoM B
Mmeiiosze. Kpoccunrosep. bronorndeckuii cMbIca 1 3HaueHHE Meio3a.

'ameTorene3 — mpouecc 00pa3oBaHHA TMOJOBBIX KIETOK Yy JXHBOTHBIX. I[lOJIOBBIE IKENE3bI:
CEMEHHHKH U AsnYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaTO30H /I, SIMIICKIICTKA)
— criepMaTorenes3 1 oBorenes. OcoOEHHOCTH CTPOCHUS SUIEKIETOK U criepMaTo30u10B. OII0I0TBOpEHHE.
ITapTeHorenes.

WNupuBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBLHOE pa3BUTHE (3MOpHOreHe3). DTarbl
3M6pI/IOHaIII>HOI‘O Pa3sBUTUA Yy MO3BOHOYHBIX JKHBOTHBIX! I[p06HeHI/I€, racTpyjianusa, OpraHOrCHES.
[TocTomMOpuoHaNIbHOE  pa3BUTHE. THMBI  MOCTAMOPHOHAJIBHOTO  Pa3BUTHS: NpsSMOE, HEMpsIMOe
(mmuamHOYHOE). BimsiHue cpenibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKAEHHEIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOre€He3 ILIBETKOBOI'O pPAaCTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pasBurus.

JeMoHcTpauMu:

Tabmumpr 1 cxembl: «DoOpMBI PasMHOKEHHS OPraHU3MOBY, «/[BOifHOE OMIONOTBOpEeHHE Y
[BETKOBBIX pAacTeHUil», «BereraTmBHOe pa3MHOXKEHHE pacTeHHiD», «JleneHne KieTku OakTepuit»,
«CTpoeHue TONOBBIX KIETOK», «CTpoeHune XpomMocoMmbl», «Kierounsii mukmy, «Perumkarus JTHK»,
«Mutos», «Meio3y, «IIpsmoe u HenpsiMoe pa3BUTUEY, «]'aMETOreHe3 y MIICKONMUTAOIINX U YEIOBEKay,
«OCHOBHBIE CTaJU OHTOT'CHE3a.

OGopynoBaHre:  MHUKPOCKOI,  MHUKporpemaparel  «CrepMaTo30uAbl  MIJIEKOIHUTAIOIIETOY,
«Slifuekierka miexkonuraroueroy, «KapuokuHes B KIETKax KOpEIIKa JIyKa», MarHUTHasE MOJEIb-
amuikanus «Jlemnenue knerkn», moaens JJHK, Monens meTadaszHol XpOMOCOMBI.

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Jlabopartopnas padota Ne 3. «HabmrogeHrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIpenaparax.

Jlabopatopuast pabora Ne 4. «U3ydeHme CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacjieAcTBEHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKU. McTtopus pa3sBUTHS TeHETHKH. Poib UTONOrMHM U SMOPHUOJIOTHH B
CTAaHOBJICHUU T'CHETHKH. Bkman poccuiCKuX W 3apyOeKHBIX YYEHBIX B Pa3BUTUE I'€HETHKH. MeToabl
TeHeTHKH  (THOPUAOIIOTUYECKUH, IMTOTEHETHYECKUH, MOJEKyIsIpHO-TeHeTndecknii). (OCHOBHBIC
TreHETHUYECKHE NOHATHA. | eHeTnuecKasi CHMBOJIMKA, UCIIONIb3yeMasi B CXeMaX CKPELIMBAHUI.
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3aKOHOMEpPHOCTH HACJEIOBaHMS MPU3HAKOB, yCTaHOBIEeHHbIe 1. Menaenem. MoHoOrnOpuaHOE
CKpellrBaHue. 3aKOH equHOo00pa3usi THOPUIOB MepBOro mokoneHus. [IpaBmiio qoMuHUpOBaHUS. 3aKOH
pacrienyeHus npu3HakoB. [ umoresa uuctoTel ramer. [loHOE 1 HEMOJIHOE JOMUHUPOBAHMUE.

JurnOpugHoe ckpelnBaHue. 3aKOH HE3aBUCUMOTO Hacel0BaHuUs MPU3HAKOB. LluToreHeTnueckue
OCHOBBl ~ JUTHOPHOHOTO  CKpeLIMBaHUSA.  AHanu3upymoollee  CKpelmuBaHue.  lcmonb3oBaHue
aHAJM3UPYIOLIET0 CKPELIUBAHUS IS ONIPEETICHNS TE€HOTHUIIa OCOOH.

CuerieHHOe HaciieZioBaHue Npu3HakoB. Padora T. Moprana mo CHEIUIEHHOMY HaclieJTOBaHHUIO
redoB. HapyieHue cuerieHus reHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHasl TeOpHsl HaclIeICTBEHHOCTH. | eHeTndeckre KapThl.

I'enetnka mnona. XpOMOCOMHOE OmpenesieHHe I07a. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble opraHu3Mbl. HaciienoBanue Npu3HaKoB, CLEIUICHHBIX C [TOJIOM.

W3meHunBoCcTh. Buabl M3MEHYMBOCTH: HEHACIICACTBEHHAs W HacieAcTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHON HN3MEHYUBOCTH. XapaKkTepucTHKa MOIU(PHUKALMOHHOM U3MEHYUBOCTH.
BapuauvonHslii psig v BapuauuoHHas KpuBas. Hopma peakunu npusHaka. KonuuecTBeHHbIE H
Ka4eCTBCHHbIC IPU3HAKHU U MX HOpMa peakiuu. CBOHCTBAa MOAM(PHUKATUOHHONH H3MEHYUBOCTH.

HacnexncrBennas, uiau reHOTHIIMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Meiio3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT HW3MEHYUBOCTb.
Knaccupukanuss MyTauuii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MyTalui.
MyrarenHsle (akTopbl. 3aKOH T'OMOJOTHYECKHX PSIOB B HacJeACTBeHHOW wu3MeHunmBoctd H. W.
Basunosa.

BHC)IZICpHaH HaCJICACTBEHHOCTh U U3MCHYUBOCTbD.

I'enetuka denoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TE€HETHUKM deJOBEKa:
TCHEAJIOTUYCCKHUN, OJM3HEIOBBIA, ITMTOTCHETUUSCKUN, OMOXUMHUYECKUH, MOJICKYJISIPHO-TCHETUYCCKHIA.
CoBpeMeHHOE OIpe/ielieHle TeHOTHUIIA: IOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ momoinrsio [11[P-anamu3a. HacnencrBeHHbIe 3a00/IeBaHUS YeI0BEKA: T'EHHBIC 00JIC3HH, 0OJIC3HU C
HACJIEICTBEHHOW MPEAPaCIONIOKEHHOCTBIO, XPOMOCOMHbIE Oorne3Hn. CoMaTH4ecKue W TeHEpaTHUBHEIC
myTanud. CTBONOBBIE KJIETKH. [IpuHIMIBLI 3M0poBOro 00pas3a >KM3HW, TUATHOCTHKH, NPO(QUIAKTUKA H
JIeUCHUsI TeHETHUYECKHX Oosie3Hell. MeInKo-TeHeTHUeCKoe KOHCYIbTUPOBaHHEe. 3HAUCHUE MEIUIIMHCKON
TCHCTHUKU B IIPEAOTBPALLICHUN U JICHCHUN TCHETUYCCKUX 3a00JIEBAHUI YEJIOBEKA.

JeMoHcTpauMu:

Ioptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukon, H. B. Tumodeer-Pecorckuid,
H. 1. Basunos.

TaOmuup! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE U €r0 LUTOTCHETHYECKasi OCHOBa», «3aKOH
paciiemieHdss ¥ €ero I[MTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT», «JlurubpumHoe
CKpeurBaHue», «LluTomornueckue OCHOBBI JUTHOPUIHOTO CKpelInBaHu», «Melo3», «B3anmoeiictue
AIJIETIbHBIX TEHOBY», «l eHeTMueckue KapThl PAacTCHHUil, KUBOTHBIX M 4YeJOBeKay, «l'eHeTuka momay,
«3aKOHOMEPHOCTH HACJIEAOBaHMS, CLEIUIEHHOIO ¢ mojom», «KapuoTumsl uyenoBeka M >KUBOTHBIXY,
«Bugsl m3MmeHunBOCTHY, «MoanpukanuoHHas HW3MEeHYMBOCTh», «HacnemoBanue pesyc-akropay,
«['eneruka rpynn kpoBm», « MyTaloHHAss H3MEHUYHBOCTDY.

Ob6opynoBanue:  Mopenu-anmiukauud — «MoHoruOpugHoe — ckpemmBaHue»,  «Hemomnoe
JOMUHHMpOBaHHe», «JluruOpugHoe ckpemmBanue», «llepekpéct XpomMocoM», MHKpPOCKON U
Mukporpemnapar «Jlpo3odunay (Hopma, MyTarmu GOpMBI KPbUTEEB U OKpPAacKH Temna), repbapuit «I opox
ITOCEBHOI.

JlaGopaTopHble U MPaKTHYeCKHE PAOOTHI:

Jlaboparopuast pabora Ne 5. «V3ydyeHnme pe3ynbTaTOB MOHOTHOPHUAHOTO W JUTHOPUIHOTO
CKPELIMBaHUS Yy IP0o30(HiIbl HA TOTOBBIX MUKPOIPENapaTax.

Jlaboparopuast padora No 6. «lM3yueHue MOAMPHUKAITMOHHOW HW3MEHYHBOCTH, ITOCTPOCHHE
BapUALMOHHOIO Psiia U BAPUALMOHHOW KPUBOW».

JlabopaTtopHas pabota Ne 7. « AHanM3 MyTanuii y Jpo30¢HiIbl Ha TOTOBBIX MHUKPOITpErapaTrax.

[IpakTudaeckas padora Ne 2. «CocTaBieHHe U aHATN3 POJOCIOBHBIX YEIIOBEKAY.
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Tema 7. Cenexuusi opranu3MoB. OCHOBBI OHOTEXHOJIOT HH.

Cenexkiusi Kak Hayka W TIpoIecc. 3apoKICHHWE CeleKIUd W JoMecTukanusa. Yuenue H. .
BaBunoBa o0 ULeHTpax NPOUCXOXKIOCHHUS W MHOTOOOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpbl
NPOUCXOXKICHUS JOMALIHUX XKUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METOJIBI CelleKIH. MaccOBBIN M MHAWBUIYaJIbHBIA OTOOPHI B CEJIEKIIUH PAaCTEHUH
U KUBOTHBIX. OLEHKa 3KCTepbepa. BIN3KOpoICTBEHHOE CKpelMBaHWEe — MHOpUAMHI. Uucras IvHUS.
CkpemuBaHue 4HCTHIX JHHUH. l'eteposuc, mnu rubpuaHas cuia. HepoacTBeHHOE CKpeLIMBaHUE —
ayropunuar. OtnanénHas ruOpuanzanuss u e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 W MOJIy4EHHE
HOJUIIONAOB. JIOCTHIKEHUS CEIEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomorust Kak oTpaciab OpPOM3BOACTBA. ['€HHas WHXXKEHepHs. OTambl  CO3MaHUA
pexombunanTaoit JIHK u TpancrenHsix opranm3moB. Knetounas wrxeHepusi. KieTowHble KyIbTYpBHI.
MukpokIoHaJIbHOE Pa3MHOXKEHUE pacTeHui. Knonupoanue BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE M dTHdeckue mpodiembl. MO — reHermuecku
MOIU(PHULIUPOBAHHBIE OPraHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. l1BaHOB.

Tabmuupl U cxeMbl: KapTa «LIeHTpBI IPOUCXOXKICHNS U MHOTOOOpa3usi KyJIbTYPHBIX PacTCHHN,
«[lopoapl OMaIIHUX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHHit», «OTmanéHHas THOpUAM3AIU,
«Pabotel akagemuka M. @. Mpanoa», «llomumionmus», «O0beKTh OHOTEXHONOTHH», «KieToUYHbIE
KYJIbTYphI U KJIIOHHpOBaHuey, « KOHCTpynpoBaHue 1 IepeHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MyJISDKU TUIOJIOB M KOPHEIJIOAOB AUKUX (DOPM M KyJNBTYPHBIX COPTOB PacTCHHIA,
repbapuii «CenbCKOX035HCTBEHHBIE PACTECHHSD.

JlabopaTopHble U PaKTHYeCKUEe PAdOThI:

Oxckypcusi «OCHOBHBIE METONbI M JOCTHMKEGHHSA CEJEKIUH pAacTeHUl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATENBHBIN YYaCTOK, B TEINIMYHOE XO3SHCTBO,
nabopaTopuio arpOyHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JBo/IOIMOHHAS OHOJIOTHS.

[MpeamockuIkK BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOpUH. DBOJIOIMOHHAS TEOpHS M €€ MECTO B
Ouosiorun. BiusiHMe SBOTIOIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenscTBa 3BoMtoLMH. [laneoHTONOrMYeCKHe: MOCIENOBATEIBHOCTD IMOSBICHHUS BUAOB B
MAJICOHTOIOTUIECKOM JIETONHCH, TTIepexoJHble GopMbl. broreorpaduueckue: cxoacTBO U pasziauyue GpayH
1 (py1op MaTEepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOICTBA M pa3inuusi HMOPHOHOB Ppa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE: TOMOJIOTUYHbIC, AHAIOTUYHBIC, PYAUMEHTAPHBIE OpIaHbl, ATaBU3MBbI.
MonexkynspHO-OMOXMMUYECKHE:  CXOJACTBO  MEXaHHM3MOB  HACJIECACTBEHHOCTH M OCHOBHBIX
METa00IMYECKHX ITyTell y BCEX OpraHu3MOB.

OomroriionHas Teopusi Y. [lapeuHa. [Ipenmnochuiki BOZHWKHOBEHUS NapBUHH3MA. J[BIDKyIIne
CHJIBI 3BOJIIOLMH BUAOB 1o JlapBuHY (M30BITOUHOE Pa3MHOXKEHHE NPU OIPaHUYEHHOCTH PECYPCOB,
HeorpeneaéHHas 3MEHINBOCTh, 00pH0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust sBomonuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUSI.

Muxkposostonus. [Tomysinys Kak eArHUNA BUAA U SBOJIOLHH.

Jswxymme cunbl ((hakTOphl) DSBONIONUHM BUAOB B MpHpoje. MyYTalMOHHBIA Mpolecc u
KOMOMHATUBHAsI K3MEHYUBOCTb. [lonmyssiunonHbie BOIHBI U Apeiid renos. M3omsuus 1 Murpanus.

EctectBenHsbIil 0TOOp — HampaBisFOIIKN (akTop 3BOIFOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocoOneHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3Boionuu. [lpuMepsl mpucmocoOneHuit y
opranm3MoB. ApoMopQO3bl I HAUOATANTAIIIH.
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Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE GOpMBI BUA000pa3oBaHus: reorpadudeckoe,
JKOJIOTHYECKOE.

MakposBomorusi.  DopMbl  3BOIIOLMHU:  (MIETHYECKas, [IUBEPreHTHAs, KOHBEPICHTHasl,
napaienbHas. HeoOpaTuMocTh 3BOMIOLNH.

[IpoucxoxneHne OT HeCHEUUMAIN3UPOBAHHBIX NpeakoB. llporpeccupyromias crenuanu3anus.
AnanTuBHAs paguarysl.

JdemoHcTpanum:

Hoprpertsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mromnep, A. H. CeBeprios.

TaOmuubl u cxemsl: «Pa3BuTHe OpraHn4eckoro Mupa Ha 3emie», «3apOIbIlIIM ITO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a cyliecTBOBaHHE», «EcTecTBEHHBIH O0TOOPY,
«MHorOOOpa3ne CcopToB  pacreHui», «MHOroobpazue TmMOpoA  KUBOTHBIX»,  «llomymsimmy,
«MyTanMoHHass HM3MEHYMBOCTB», «ApomMopdosb», «Manoamantaunm», «OOmas aereHepanus,
«/IBmxymme cunmel aBororumny, «Kapra-cxema mapmpyra myremectsus Y. JlapBuHa», «boprba 3a
cymiectBoBaHue», «llpucmocobneHHOCTh — OopraHu3zMoB», «leorpaduueckoe  BHA0OOpa30OBaHUEY,
«DKoIoTHYEeCKOe BUI000Pa30BAHUE).

O06opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OP IJIOZI0B U CEMSIH,
KOJIJICKIUA «HpI/IMepBI 3allIUTHBIX HpHCHOCO6H€HHI71 Y KHUBOTHBIX», MOICIIb «OCHOBHBIE HaIlpaBJICHUA
IBOJIIOIMMY, 00bEMHAsI MoJIeNb «CTPOSHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpadguueckas kapra Mupa, Komekus «DopMbl COXpaHHOCTH HCKOMAEMBIX KHBOTHBIX U
pacreHuii», Mozenp ammukanuds «llepekpéct xpoMocom», BiaxkHble npemnaparel  «Pa3BuTHe
HacekoMoroy», «Pa3Butue NIATyIIKW», MUKporpenapat «/pozoduna» (Hopma, Mmytanuu (GOpMBI KPHLIHEB
Y OKpAcKH Tena).

JlabopaTopHble U IPaKTHYeCKUe PAdOThI:

JlaboparopHast pabota Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTUISCKOMY KPUTECPHION.

JlaboparopHas padora Ne 2. «Onucanue npucrocoOJICHHOCTH OPraHu3Ma M €€ OTHOCHTEILHOIO
XapakTepay.

Tema 2. Bo3HNKHOBeHHE H Pa3BUTHE KU3HU HA 3em.ie.

,Z[OHay‘IHI)IG MMpEACTaBJICHUA O 3apOXKIACHUMN KU3HU. Haqume THUIIOTE3bl BOBHUKHOBCHUS KN3HU Ha
3emiie: abroTeHe3 U MaHCTepMusl. XUMUYecKas IBONIONUs. AOMOTEHHBIH CHHTE3 OPTaHNYECKIX BEIIECTB
N3 HCOPTaHUYCCKHUX. 9KCHepHMeHTaﬂbHOC IMMOATBCPIKACHUC XUMHYECKOM 3BOJIFOIIUU. HaganbHble 3Tansl
ounonornueckorr somoumu. I['mnoreza PHK-mupa. ®opmmpoBaHne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE IPOTOKJIECTKU. IlepBble kneTkn u ux sBomoouus. PopMHpOBaHME OCHOBHBIX TI'PYIII
JKMBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuonam. Karapxeil. Apxelickas U mpoTepoO30iCKas dPHL.
ITaneozoiickass spa u e€ TepHOABI: KEMOPHICKUHM, OpIOBUKCKHMA, CHIIYPUHACKWH, EBOHCKHIA,
KaMEHHOYT OJIbHBIH, IEPMCKHUH.

Me3o3oiickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOIA.

Kaitno3oiickas 3pa u €€ nepuoabl: NaneoreHoBbI, HEOT€HOBBIM, AaHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa W TEOJOTMYECKHX IpoueccoB. (OCHOBHBIE 3Tambl  3BOJIOLUH
PacTUTEIBHOTO M >KUBOTHOTO MHpa. ApoMOp(o3bl y pacTeHuil M >KUBOTHBIX. IlosBIeHne, pacuser u
BBIMUPAHHUE IPYIII KUBBIX OPIraHU3MOB.

CucrteMa OpraHu4eckoro Mupa Kak OTpa)keHHe 3BOJTIOLMU. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OpTaHU3MOB.

OBouoLMs yesloBeKa. AHTPOIOJOrHs Kak Hayka. Pa3BuTue mpencTaBIeHHH O MPOUCXOXKACHUH
yenoBeka. Meroasl HU3y4deHMs aHTpornoreHe3a. CXoxcTBa M pa3fiuuusl 4YEJIOBEKAa M SKUBOTHBIX.
CucTteMaTHyecKOe MOJIOKCHUE YeIOBeKa.

HBwkymme cuibl (daxTopbl) aHTponorenesa. HacnencTBeHHass W3MEHUMBOCTh M €CTECTBEHHBIM
ot6op. OOIecTBeHHBIN 00pa3 JKU3HHU, U3TOTOBIICHHE OPYAUN TPY/la, MBITIUICHHUE, PEUb.
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OcCHOBHBIE CTaZuU U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJONMUTEKH, UenoBek ymeinslid, YemoBek
npsamMoxoasamuid, YenoBek HeaHaepTadbckuil, UemoBek pa3yMHbli. HaxoIKu HCKOMAEeMBIX OCTaTKOB,
BpeMsI CYIIECTBOBAHUS, 00JIACTh PaCIPOCTPaHEHHsI, 00BEM TOIOBHOTO MO3Ta, 00pa3 XKU3HHU, OPYIHs.

UemoBeueckne packl. OCHOBHBIE OONBININE pachl: eBpoleongHas (eBpaswiicKas), Herpo-
aBCTPaJIOUTHAS (9xBaTOpHamBHA), MOHTOJIOUTHAS (a3maTcko-aMepHUKaHCKas). UepTst
NPUCIIOCOOJIEHHOCTU TPEACTaBUTENICH YeNOBEYECKUX pac K YCJIOBHAM CyIIeCTBOBaHMS. EIuHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoncTpanum:

[optpetsr: ®@. Penu, JI. ITactep, A. W. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmump! 1 cxembl: «BozankHOBeHHEe COMHEUHOW CHCTEMB», «Pa3BUTHE OPraHUYECKOrO MHUPAY,
«PacturenbHas kinetka», «KuBoTHas knerka», «lIpokapuornueckas knerka», «CoBpeMEHHas cucTeMa
OpPraHNYecKoro Mupay», «CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHUS YEJIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa IAJICOHTOJOTMYECKHX HAaXOHOK IPEAKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBHelimue noany», «ApesHue moany», «[lepBeie cOBpeMeHHBbIE TI011», «HeT0BeueCKUe pachhy.

Ob6opynosanue: myisiku «lIporcxoxkaeHne yeaoBekay (OFOCTBI aBCTPANONUTEKA, MMUTEKAHTPOIA,
HeaHJepTajblla, KPOMaHbOHIIA), CIETIKA WIN M300pakeHHsI KAMEHHBIX OPYIUi MEpPBOOBITHOIO YEIOBEKa
(xamHU-"oOMITIEpHI, pyOuMIIa, ckpebia), reoxpoHoaoruyeckast Tabnuna, Komekus «PopMbl COXpaHHOCTH
HCKOIIa€MBbIX )KMBOTHBIX U paCTeHHﬁ».

JlabopaTopHble U PaKTHYeCKUe PAdOThI:

[MpakTrueckas pabora Ne 1. «V3yueHHe HCKOMAEMbIX OCTaTKOB PACTCHUW M JKUBOTHBIX B
KOJIIEKIUSIX.

OKCKypcusi «OBOJIOIMS OpPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeUSCKUH My3ei).

Tema 3. Opranu3Mbl U OKpPY:KaW0IIAs cpeaa.

OKojorus Kak Hayka. 3ajaud M pasfelibl SKOJOTHH. MeTonbl SKOJOIMYecKHX HCCIIEOBAaHUH.
OKOJIOrMYeCcKOe MUPOBO33pEHUE COBPEMEHHOTO YeJIOBEKA.

Cpemﬂ O6I/ITaHI/I§I OpraHu3MoOB: BOJHasd, HA3€MHO-BO3AylIIHAsA, ITIOUYBCHHAA, BHYTPUOPTaHM3MCHHAs.

Okonoruueckue  (aktopsl.  Kiaccudukaiuss  SKOJIOTMYSCKHUX — (PaKTOPOB:  aOMOTHYECKUE,
OMOTHYECKHE M AaHTPOIIOTeHHBIE. J{eiicTBHE SKOIOTHUECKIX (PAKTOPOB HA OPTraHU3MBI.

AlOuorudeckre (hakTOphI: CBET, TeMIepaTypa, BiaxHOCTb. dortonepuoausm. [Ipucrnocobnenus
OpraHu3MOB K JICHCTBHIO abNOTHYECKUX (aKkTOpoB. bronornieckue puTMBlL.

buotnueckne ¢Qakropel. Bumel OMoTHYECKMX B3aMMOJCHCTBUIl: KOHKYPEHIUS, XHITHHYECTBO,
cumOuo3 u ero Qopmel Ilapasutusm, Koomepanus, MyTyaJiu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaXJICOHWYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAUCHHUE OMOTHYSCKUX B3aUMOJICHCTBUHA  JIJIs
CYII€CTBOBAHN OPraHn3MOB B IPUPOAHBIX COO6IHCCTB3X.

OKOJIOTHYECKUE XapaKTepUCTUKU HOMyssiuui. OCHOBHBIE MOKA3aTeNy MOMYJISIMUN: YHCIEHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalyA. JMHAMHKA YUCIEHHOCTH TMOMYJISLHUH U €
peryssuus.

JdemoHcTpanum:

IMoptpetsr: A. I'ymbonbar, K. @. Pynee, 3. ['ekkens.

Tabmuupr u cxemsl: kapta «llpupomnbie 30HBI 3emimm», «Cpeasl OOWTaHWSI OpPTaHU3MOBY,
«®Poronepuonuzm», «llomymauum», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MNOIMYJSIIMU HHQY30pUU-
Tyenaskm», «IInumesbie nenm».

JlaGopaTopHble U MPaKTHYeCKHE PAOOTHI:

Jlabopatopuast pabora Ne 3. «Mopdomorndeckie 0coOEHHOCTH pPAaCTEHHH W3 pPa3HBIX MECT
oOuTaHUMY.

Jlabopartopnas pabota Ne 4. «BrustHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

IIpakTudaeckas padora Ne 2. «IToacuéT MIOTHOCTH MOIYIAIUI PAa3HBIX BUIOB PACTEHHUI.

Tema 4. Coo01uecTBa U IKOJOTMYeCKHE CUCTEMBI.
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Coo0miecTBo opraHn3MoB — OmorieHo3. CTpyKTypel OHOIIEHO3a: BHIIOBas, MPOCTPAHCTBEHHA,
Tpodrdeckas (mumieBas). Buapl-momuaanTel. CBs31 B OHOIIEHO3E.

DKoJIOTHYeCKHe CHUCTEeMBI (3KocucTtembl). IlomsaTtme 00 »SKocHcTeMe M OHOTEOICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, penyleHTsl. Kpyrosopot
BEIIECTB M IMOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (IHUILEBbIE) YPOBHU 3KOCUCTEMBI. lluiieBble
ueny u cetd. OCHOBHBIE MOKAa3aTeIH SKOCUCTEMbI: OMoMacca, IpOXyKIHsA. JKOJIOTHUYECKUE MUPAMUIBIL:
NPOLYKIMHU, YUCICHHOCTH, Obromacchl. CBOICTBA KOCHCTEM: yCTOWYMBOCTD, CAMOPETYJIISILNS, Pa3BUTHE.
Cykreccusi.

[Ipupognbie  3KOCHCTEMBI. OKOCHUCTEMBI 03¢p W pPeK. OKOCHCTeMa XBOWHOTO WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTPOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHUCTEMEL.  YpOosKkocucTeMbl. buomormdyeckoe u
XO3IHCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpa3ue kak (akrop ycroitumBocTH dKocucteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3HooOpasus Ha 3emure.

Yuenue B. U. Bepnangckoro o OGmocdepe. I'panunpl, coctaB U cTpykTypa Ouocdepsl. JKusoe
BemiecTBO U ero ¢yHkmun. OcobeHHocTn Omochepsl Kak TI00aNbHOW 3KOcHCTeMbl. J(MHamMudeckoe
paBHOBecue 1 oOpaTHast CBs3b B Ouochepe.

KpyroBopoThI BEIIECTB ¥ OMOT€OXUMUYCSCKUE ITUKIIBI 3JICMEHTOB (YIiiepoJia, a30Ta). 30HAILHOCTh
ounochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBO B Ouocepe 3emiin. AHTPOIOreHHBIE H3MEHEHUss B Ouocdepe. [nodambHbIC
9KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHne MpupoAbl W dYenoBedecTBa. CoxpaHeHHWe OMOpazHOOOpa3HWs Kak OCHOBA
ycroitunBocTH Ouocepbl. OcHOBa palMOHATBLHOTO yMpaBlieHHUS NPUPOJHBIMH pecypcamMd H HX
ucrosb3oBanue. J1ocTmKeHns: ONOJIOTHH M OXpaHa MIPHPOIBL.

JeMoHcTpauMu:

Ioptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. Y. Bepranckuii.

Tabmuust u cxemsl: «[lumessle nenw», «buomenos3: cocraB u cTpykrypa», «I[Ipupoansie
coobmiectBay, «llenn nmuranus», «Komormyeckas nupamuga», «buocdepa m yenoBek», «IKocucTeMa
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOCUCTeMa XBOHHOTO eca», «buoreHo3 BomoéMay, «ATpOIEHO3Y,
«IIpuMepHBIE AHTPONOrEHHBIE BO3JIEHCTBUS Ha IPUPOAY», «BakHeWIIne HUCTOYHUKH 3arpsi3HEHHUs
BO3/IyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelmas cocraBisitonias ouochepbr», «DakTopsl Aerpaganuu
nouB», «[lapHukoBblii 3dekT», «DaKkToOpsl PaANOAKTUBHOTO 3arpsizHeHHs Ouocdepbl», «Obmas
CTpyKTypa Omocdeps», «PacmpocTtpaHenne >XW3HH B Omocdepe», «O30HOBBI dKpaH Ouochepb,
«Kpyrosoport yrinepona B 6uocgepe», «kKpyroBopot a3ota B mpupoae».

OGopynoBaHue: MoJelb-anmuiuKanus «TUNUYHbIe OHOLIEHO3b», TepOapuii  «PacTuTenbHBIC
coobmiecTBa», komekuuu «buonenos», «Bpeaurenn BaKHEHIINX CEIBCKOXO3SHCTBEHHBIX KYJBTYDPY,
repbapuy U KOJUIEKLIMH PACTEHUIl M XKMBOTHBIX, NPUHAUIEKALINE K Pa3HBIM HKOJOTMYECKUM TpyIMIamM
onuoro Buma, KpacHas kaura Poccuiickoit ®eneparnu, n300pakeHus: 0XpaHsIeMbIX BHUIOB PACTCHUH U
JKUBOTHBIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https:/m.edsoo.ru/7f41c292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue pa3aejioB H TeM nudpoBbIe
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
1 0 9 1
IBOTIOLHOHHAS GHONOTHS https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl U OKpYIKaroIas cpeaa 5 1 bubnnorexa [IOK
p Py B pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5
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CIIOCOBBI JOCTH/KEHUSA YYAIIUMHUCA IVIAHUPYEMBIX PE3YJIbTATOB (KPUTEPUU OLHIEHUBAHUS)

IIpu BBICTABJICHUM OLICHKH H606XOI[I/IMO YYUTBIBATH: IMPABUIIBHOCTH U OCO3HAHHOCTHL H3JIOKCHUA COACPIKAHUS, ITOJHOTY PACKPBITHA
HOHHTHﬁ, TOYHOCTb yrIOTp€6J'IeHI/I$I HAay4YHbIX TCEPMHUHOB; CTCIICHb C(l)OpMI/IpOBaHHOCTI/I HUHTCJUICKTYAJIbHBIX H 06meyqe6HHx yMeHHﬁ;

CaMOCTOATCIIBHOCTD OTBETA, PCUYCBYIO I'PAMOTHOCTDB U JIOTHYCCKYIO ITOCJIICA0BATCIBHOCTL OTBETA.

Bricokuii YPOBCHBb - OTMCTKa «5»: TTOIHO PACKPLITO COACPIKAHNEC MAaTCpHalla B o0BbeMe IMporpaMmbl U y‘{e6HI/IKa; YCTKO U IIPpaBUJIBHO
JaHbl OIPCACIICHUA KW PACKPBITO COICPIKAHHC HOHHTHﬁ; BCPHO MHCIIOJIb30BaHbl HAYYHBIC TCPMHHBI; U HOKA3ATCIbCTBA HUCIOJB30BAHBI
pa3InvYHbIC YMCHUA, BBIBOABI U3 Ha6J'II-O,I[€HI/II71 H OIIBITOB, OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHbI PAHEC HpI/IO6peTeHHI>Ie 3HaHMUA.

[ToBBIICHHBIA YPOBEHb - OTMETKA «4»: PAcCKPHITO OCHOBHOE COJEp>KaHWE MaTepHalia; B OCHOBHOM IMPAaBUJILHO JIaHbI OMpeesieHUs
MOHSATUNA M HCIOJb30BaHbl HAYYHBIE TEPMHHBI; OTBET CAMOCTOSITENIbHBIN; OMpeAeNeHUs] MOHATHI HEMOJHbIe, JOMYIIEHbl HE3HAYUTEIbHbIC
HaApPYIICHUS TTOCJIEI0BATEILHOCTH U3JI0KEHUS, HEOObIIINE HETOYHOCTH MPU UCTIOIH30BAaHUN HAYYHBIX TEPMUHOB HIIM BBIBOJIaX M 00OOIIECHUIX
13 HaOJIIOIEHUI U OIBITOB.

bazoBrriit YPOBCHb - OTMCTKA «3»: YCBOCHO OCHOBHOC COACPIKAHUC yqe6Horo Marcpuraia, HO H3JI0OKCHO Q)parMeHTapHo, HE BCCria
IMOCJICAOBATCIbHO, OIIPCACICHUA MOHSATHH HEJIOCTATOUYHO YCTKHUC, HC HCIIOJIb30BaHBbI B Ka4CCTBC JOKa3aTCJIbCTBa BLIBOAbI N O606H.I€HI/I$I u3
Ha6J'IIO,I[€HI/II71 1 OIBITOB HJIM HOOITYHICHBI OIIINOKHU IIpu HUX H3JIOKCHUH, NOITYHICHBI OIIMOKU U HEOAOCTATOYHO B HCIIOJB30BaHHUU Haquoﬁ
TCPMHHOJIOTUH, ONIPCACIICHUN MMOHSTHUH.

Huxe ©OasoBoro YPOBCHb - OTMCTKaA «2»: OCHOBHOE COACPIKAHUC y‘le6HOFO MaTr€prajla HC pPaCKpbITO, HC JaHbl OTBCTBI Ha
BCIIOMOT'aTCJIbHBIC BOIIPOCHI YUUTECIIS; JOIMYIICHBL I‘py6I>I€ OIIIMOKY B OIIpCACIICHUN HOHHTHﬁ, IIpH UCITIOJIBb30BAHUU TCPMHUHOJIOTI'H.

O1eHKa IPAKTHYECCKMX YMEHHH yYaIlllMXCs I.OHGHKa YMGHI/Iﬁ CTaBUTh OMNBITHI. YUUTEIb JOJDKCH YUYUTBIBATB: CaMOCTOATCIIBHOCTD
noz[6opa O60pyI[OBaHI/IH n O6’L€KTOB; IIOCJICAOBATCIbHOCTG B BBIITIOJIHCHHNN pa6OTBI II0 3aKJIaAKE OIIbITa; JIOTMYHOCTb M I'PAaMOTHOCTL B

onvcaHuM HaOJIr0IeHuH, B (DOPMYITHPOBKE BHIBOJIOB U3 OIIBITA.

Bricokuii YPOBCHB- OTMCETKA «5»: IIpaBUJIbHO OIIPCACICHA LCJIb OIIbITa, CaMOCTOATCIBHO H IIOCICAOBATCIBbHO IIPOBCIACHLI HO,I[60p
O60pyI[OBaHI/I$[ n O6L€KTOB, a TaKXKC pa60Ta IO 3aKJIaAKE OIIbITa, HAYYHO I'PaMOTHO, JIOTUYHO OIIMCAHBI Ha6J'II-O,Z[eHI/I$I n C(bOpMyJ'II/IpOBaHBI
BBIBOJbI U3 OIIbITA.
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TloBBITICHHBIN YPOBCHBb - OTMCTKA «4y» [MpaBUJIbHO OIIPCACJICHA LECJIb OIIbITd, CAMOCTOATCIBHO IIPOBCACHA HOI(60p O60py,I[OBaHI/I$I n
O6’L€KTOB, a TaKiKC pa60Ta IO 3aKJIaJKE OIIbITA; IIPHU 3aKJIAAKE OIIbITa OOITYCKACTCA 1-2 OH_II/I6KI/I; B LOCJIOM I'paMOTHO M JIOTHYHO OIIMCAHbI
Ha6JIIOI[€HI/IH u C(i)OpMy.HI/IpOBaHBI BBIBOJbI U3 OIIbITA, B OIITMCaHUN Ha6JIIOl[€HI/II71 M3 OIIbITa JOIMYIICHBI HECTOYHOCTH, BBIBO/AbI HCIIOJIHBIC.

ba3oBelii ypoBeHb - OTMETKa «3»: MPaBWJIBHO ONpeEAEieHa LeNb OMbITa; MoA0Oop 00OpYyAOBaHUS M OOBEKTOB, a TAaKKe PabOTHI IO
3aKJIaJIKe OIbITA MPOBEACHBI C MOMOUIbIO YUMUTEJNs; JOMYLIEHbl HETOYHOCTH M OUIMOKM HpPU 3aKJIaJKe OIbITa, ONMCAHUM HAOJIOJCHMH,
(GopMyIHpOBaHUY BBHIBOJIOB.

Huxe 6a3oBoro YPOBCHB-OTMCTKA «2»: He OIIPEACIICHA CAMOCTOATCIIBHO LCJIb OIIbITa; HC IOATOTOBJIICHO HYKHOC O60py,Z[OBaHI/Ie;
JOIMYIICHBI CYIIICCTBCHHBIC OIIINOKHU IIPpH 3aKJIaAKE U O(I)OpMJ'IeHI/II/I OIIBITA.

O1eHKa YMEHUM IPOBOJMTH Ha6J'II-OI[eHI/IH. Yuutens J0JKESH YUYUTBIBATH: IMPABUIIBHOCTH IPOBCIACHUS Ha6J'II-0I[eHHI>i 10 3aJaHHUIO,

YMCHHUC BBIACIIATH CYHICCTBCHHBIC IIPHU3HAKU Y Ha6J'II-O,Z[aeMOFO 00BeKTa (npouecca) JIOTUYHOCTb U HAYYHYIO I'PAMOTHOCTH B O(i)OpMJ'IeHI/II/I
PE3yJIbTAaTOB Ha6J'II-0I[eHHI>i K1 B BBIBOAAX.

Bricokuit ypoBeHb - OTMETKa «5»: MPaBUWIBHO MO 3aJaHUI0 YUUTENsl MPOBEICHO HAOIIOICHUE; BBIJCICHbI CYIIECTBEHHbBIC MPU3HAKH Y
HabI01aeMoro 00beKTa (Impolecca); J0rMYHO, HAYYHO TPaMOTHO 0(hOpMIIEHBI Pe3yabTaThl HAOIIOIEHUI U BHIBO/IBI.

IToBBIIICHHBIH YPOBCHBb- OTMCTKA «dx»: IMMPaBUJIBHO 110 3aJaHHUIO YUUTCIIA IIPOBCIACHO Ha6J'IIOI[€HI/Ie; IIpHU BBIACJICHUHN CYIICCTBCHHBIX
IIPU3HAKOB Y Ha6J'II-O,Z[aeMOI‘O 00BeKTa (npouecca Ha3BaHbI BTOPOCTCIICHHBIC, JOITYIICHA He6p€)KHOCTI> B O(i)OpMJ'IeHI/II/I Ha6J'IIo,I[€HPII>i X BBIBOJOB.

ba3oBblil ypoBeHb - OTMETKa «3»: NOMYIIECHbl HETOYHOCTH U 1 — 2 OomuOKK B MpPOBEACHUU HAOIIOACHHUM MO 3aaHUI0 YUUTENs; U
BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HabmogaeMoro oObekTa (Ipoliecca) BBIACIEHBI JIMIb HEKOTOphIE; HomylieHbl omuoku(l - 2) B
odopMIICHUH HAOIIOICHUIH U BBIBOJIOB.

Hwxe 6a30Boro ypoBeHb - oTMeTKa «2»: JlomymieHsl omuoOkH (3 -4) B MpOBEACHUU HAOIIOICHUN 0 3aJaHu0 yuuTensi; HempaBuibHO
BbIJICJICHBI NIPU3HAKKU HaOIMI0AaeMoro oobekra (mpouecca); Jomymensl ommnbdku (3 -4) B opopmiienun HabmoaeHuid U BeIBOAOB. OleHKa 3a
MPOBEPOYHBIC TECThI YUYHUTENb JOJKEH MPOBECTH MHCTPYKLMIO Ui TecTUpyeMbIX OHa JOJKHA OBITh KOPOTKOMW, MOHSATHOW U OOLIeH /Ui Bcex
UCTIBITYeMbIX. HCTPYKIIHMS 1aeT pa3bsiCHEHHs, KaKk HEOOXOJAUMO OTBEUaTh Ha 3aJ[aHUs TeCTa. B MHCTPYKIIMM COOOIAeTCs BpEMsl, B TCUCHHUE
KOTOPOTO CIyIIaTeNIIM HE0OX0IUMO BBITIOJTHUTH TECT, THIT KAl OIICHUBAHUS.

B IMPOUOCHTHOM COOTHOIICHUHN OLICHKH (HO IATHOAIIIBHOM CI/ICTGMG) PEKOMCHAYCTCS BBICTABJIATH B CJICAYIOIIUX NHUAIla30HAX:
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«2» -49-0 %
«3» - 69-50 %
«» -89 —-70%
«5» - 100 - 90%

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

-bensies [1. K. buonorus. 10 knacc: yue6.is obieoopa3osat. Opranusanuii: 6azossiiypoBens / [[l. K. Benses, I'. M. dpimimn, JI. H. Ky3uerosa u ap.];
nox pea. J. K. bensesau I'. M. Jpmminna. — 3-e uzg. — M.: IIpocsemenue, 2022, 2018. — 223 c.

- buonorwus. 11 knace: yue6./nst odmeodpazosat. Opranusanuii:0a3oBeiii yposens / [[1.K. benses, ['M. e, JI.H. Ky3nenosa u ap.]; mox pen.
H.K.bensepa u I''M. Apimumna. — 3-e uza. — M.: Ilpoceewenue, 2022. — 224 c.

DJIeKTPOHHBIE PecypChl :

HayuHo-o0Opa3oBareibHblii moptai «Bes ouonorusy. [ nekTpoHHbIH pecypc]. — Pexxum noctyma: http://sbio.info/list.php?c=zbiology.
OO6pazoBarenbHble pecypchl UHTepHETa. buonorus. [3nexkTpoHHslii pecypc]. — Pexxum moctyna: http://www.alleng.ru/edu/bio4.htm

Caiit denepaibHOTO HHCTUTYTA MEJAroru4eckux n3Mmepenuit. OTKpbIThI OaHk 3aganuit EI'D [DnexTponnslit pecypc]. — Pexxum nocryna:
http://www.fipi.ru/content/otkrytyy-bankzadaniy-ege

Hayuno-o0pa3oBarenbHblil iopTait «Bces ouonorus». [DiekTporHbii pecypce]. — Pesxkum moctyma: http://sbio.info/list.php?c=zbiology
Jetckuit 00pa3oBaTenbHbIN TelekaHal. AKaJeMus 3aHUMAaTeNbHBIX HayK. buonorus. [ 3nexkTponHslii pecypc]. — Pexum nocryna:
http://www.radostmoya.ru/project/ akademiya zanimatelnyh nauk biologiya/

bubmuorexa [JOK
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IHOYPOYHOE IINTAHUPOBAHME .

Ilpuiaoxenue Ne

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
K JlaTa (bpoBbIe
u BbI
Ne i/ Tema ypoka OHTPO.IB IpakTuyec HU3yYeH mop
Bcero HbIE oOpa3oBaTejibHbIE
KHe padoTpl | HA
padoTbI pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
) [IpakTryeckas padora Ne 1 1 0.5 bubnnorexa [IOK
«/cronp30BaHUE Pa3IMYHBIX METOJIOB IPH ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MPOLECCH U UX | bubnnorexa [JOK
M3y4ECHHUE https://m.edsoo0.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIETKU. Bona 1 bubmuoreka [JOK
MHHEpAJIbHEIE COJIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
CITICH. T-0CTAB H CTPOCHHE DETIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3yueHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
7 Yraesoael. JInnuasl 1
A A https://m.edsoo.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubnuorexa [JOK
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https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U MCTOJBI U3Y4YCHUA KIICTKU.

bubmuoreka [JOK

9
Kierounas teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak memocTHas )KuBas CUCTEMA
CtpoeHue 3yKapuoTHUYECKOM KIETKH.
Jlaboparopnas padota Ne 2 «3yueHue
. bu6mmoreka [{OK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 9 0.5 https://m.edso0.1ru/863e6ff0
TPUOOB 1 DAKTCPHH HOL MHKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpernapaTax u ux
OITHCAHUE»
bu6mmoreka [IOK
12 06 o
MCH BEIICCTS M METabOHSM https://m.edsoo.ru/863e766¢
bu6mmoreka [{OK
13 dorocunTe3. XeMOCHHTE3
TOCHHT MOCHHT https://m.edsoo.ru/863e7c¢98
bu6mmoreka [IOK
14 1 00
JHepreTniecKui oomen https://m.edsoo.ru/863e7aae
’KuzneHHbIN MK KIeTKU. [lenenue
KJIeTKu. MuTo3. JIJabopaTopnast padora Ne 3
15 «HabmroneHre MuTO3a B KJIIETKAX KOHYHKA 0.5 bubnmorera [TOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakuus MaTpuuHOTO bubnuorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796¢
bub OK
17 Tpancnsanus — OnocuHTe3 Oenka nbsmorexa L
https://m.edso00.ru/863e796¢
bubmuoreka [JOK
18 H —
EKJICTOYHBIC ()OPMBI JKU3HH — BUPYCHI hitps://m.cdsoo.ru/863¢7540
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB bubnnoreka [JOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubmuoreka [JOK

20 Melio3
https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE MOJIOBBIX KJICTOK.

21 OmnonotBopenue. Jlaboparopnast pabora 0.5 bubnuorexa [JOK
No 4 «M3yuenune cTpoeHHsI TIOJIOBBIX KIIETOK ' https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MHUKpOIIpenapaTax»

22 NunuBuyanbHOE pa3BUTHE OPTAaHU3MOB bubmorexa HOK

AMBHAY P P https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnorexa [JOK
U3MEHYMBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTU HACIIEOBaAHUS bubnnorexa [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHHE https://m.edsoo.ru/863e8878

)5 JlurubpuaHoe ckperuBanue. 3aKOH bubnuorexa [JOK
HE3aBUCUMOT'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HaclleI0BaHUEe MPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTHOPHIHOTO U 0.5 bubmorexa HOK
pesy pri ) https://m.eds00.1u/863e8¢60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnuorexa [JOK
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTteennas
M3MEHYUBOCTH. JIJaboparopnas padota Ne 6.

. bubnuorexa [JOK

28 Nzydenne MoaupUKaIMOHHON 0.5

HU3MCHYHMBOCTH, ITOCTPOCHUC
BapUallMOHHOTO psAla U BapHaHHOHHOﬁ

https://m.edsoo.ru/863e8efe
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KpHBOD»

HacnencrBeHHas U3BMEHUMBOCTD.

29 JlabopaTtopnast pabora Ne 7. «AHanu3 | 0.5 bubanoreka [JOK
MyTalMH y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnnorexa [JOK

30 Peneriia Hezoneka ! https://m.edSO(])_.[ru/ 863e8d78
PesepBHEIi ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh U U3MEHYMBOCTh 1
OpraHU3MOB»

bubnnorexa [IOK

32 Cenekuis kaK Hayka i mpouece ! https://m.edsogru/ 863e9214

3 MeTobl M JOCTHXKEHUS CEeTICKIINU | bubmuoreka [JOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214

34 broTtexHoI0rMA Kak 0Tpacib NPOU3BOICTBA 1 Bubnmorexa LIOK

https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME
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11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
JlaTa
Ne i/ Tema ypoka Kontpoas IpakTHyec HU3yYeH uugpossre
Bcero HBIE oOpa3oBaTesibHbIE
KHe padoTpl | HA
padoTbI pecypchl
1 DBOJIIONHS U METOJIBI €€ U3yUEeHUS 1 bubmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS PEACTaBICHUN 00 | bu6nnoreka [IOK
3BOJIIOLUA https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Muipoosomions ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3JieMeHTapHask eUHUIIA
4 BHJ1a U 3BONMIonMU. JlaGopaTtopHas pabora | 0.5 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB TIO https://m.edsoo.ru/863e€99¢6
MOp(}oIOrHuecKkoMy KpUTEPHIO»
5 JIBrOKyIIMe CUITbI (3JIEMEHTapHBIE | bubnmnoreka [JOK
(haKTOpHI) SBOTIOLHH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHsIit 0TOOp U €ro hopmbl 1 hitps://m.edsoo.r/863e9ed0
Pe3ynbTarel 3BOMIOIMK:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora | 0.5 bubnuoreka [JOK
Ne 2 «Onucanue npucmnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bubmuoreka [JOK
8 Hanpapnenus u myTu MaKpOd3BOJIIOLHH 1

https://m.edsoo.ru/863e9cle
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTumocTs 3BoOnIMN
10 HcTopus xu3Hu Ha 3emiie U METOIbI e€
M3y4YeHUS
1 ['urioressl NpOUCX0XKACHUS )KU3HHA HA bubnuorexa [JOK
3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie 1o Ipam U bubnmnoreka [IOK
repuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOJIIOIUN
PaCTUTENBHOTO U ) KUBOTHOT'O MHPA.
13 [Tpaktuyeckas padora Ne 1 «M3ydyenue 0.5 bubnmorexa LIOK
P p } ?,/ ' https://m.edsoo.ru/863ea8bc
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKITHSIX)»
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnmnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTI0OBeKa (AaHTPOTIOTEHE3) bubmorera [JOK
P https://m.edsoo.ru/863eac2c
16 JBroxymue cuiibl (paxTopsl) bubnnorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUU YEJIOBEKA
18 UYenoseyeckue pacel U IPUPOIHBIE bubnuoreka [JOK
ajarTaly YyeJaoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIi ypok. O000IICHHE TTO TEME
19 «BO3HHMKHOBEHNE U PA3BUTHE KU3HU HA
3emiie»
20 DKOJI0rus Kak HayKa
)1 Cpenpl 00UTaHUS U YKOJIOTHYECKUE bu6mmorexa [IOK

(hakTophI

https://m.edsoo.ru/863eafec
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopddonornueckne
0COOCHHOCTH PacTEHHI U3 Pa3HBIX MECT

bu6mmorexa [IOK

22 oburtanus». JlabopaTopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusHUEe cBEeTa HAa POCT U Pa3BUTHE
YEepEeHKOB KOJIeyca
bu6mmoreka [JOK
23 buomieckue paxrops: https://m.edSO(])_.[ru/ 863¢b348
DKOJIOTHYECKUE XapaKTEPUCTUKH
24 nomyssitun. [Ipaktudeckas paborta Ne 2 0.5
«[Toacu€T MIOTHOCTH MOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUID»
bu6mmoreka [JOK
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 hitps://m.c dsol_.[ru 1863ebd6a
bu6mmoreka [{OK
26 DKOJIOTM4YECKHE CUCTEMBI (IKOCHCTEMBI) hitps:/m.c dsofru 1863ebd6a
OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI.
27 Dxonorunueckue nupamuasl. CBoicTBa bubnnorexa [IOK
skocrctem, CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOIOTrE€HHbIE SKOCUCTEMBI
30 Bbuocdepa — rimobanbHas sKocucTeMa bub6nunoreka LIOK
3emim https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnnorexa [JOK
onocepsr https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B bnochepe 3emiun
33 CocyiiecTBoBaHUE IPUPOBI U bubmorexa LHOK

https://m.edsoo.ru/863ebale
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https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

YCJI0BCUYCCTBA

34

PesepBHbIit ypok. O60011IEHHE TEMBI
«Coo011ecTBa ¥ SKOJIOTUIECKUE CHCTEMbD)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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