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MNOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl MO OMOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIsSt
onpeneneHusl MoaXxoJ0B K (OPMHUPOBAHUIO COAEpKaHUA y4eOHOTO TNpenMera
«buonorus» cocraBwim: KoHuentyainbHble Tnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIe, CONEpKaHHs, pe3yNbTaToB OOyYCHHS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIUX LEJIX H
OPUHIIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJOXKEHUS O
cnenupuke OMONOruy, €€ 3HaYEHUU B MMO3HAHUM KUBOW MPUPOJBI U 00€CTIeUEeHUN
CYIIECTBOBAHMS 4ejoBeYecKoro oomiecTBa. COrjlacHO Ha3BaHHBIM IMOJOXKEHUSIM,
oTpe/ieleHbl OCHOBHBIE (DYHKITMU MPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosjoruum Ja€T NpeACTaBleHHE O UensX, 00 oOuiei
cTpaTerud OOy4eHHUs, BOCIUTAHHUS U PA3BUTUA OOYUAIOIIMXCS CpeCTBaMU
yueObHoro mnpeaMera «buonorus», omnpeaensier o00A3aTEIbHOE MPEIMETHOE
COJICp’)KaHUE, €ro CTPYKTYpy, paclpeieieHue Mo pasielaM U TeMaM,
PEKOMEHIyeMYIO TMOCJIeI0BATEILHOCTh U3YUEHUs Y4eOHOTro Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOrMKH 00pa30BaATEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommnXCs.

B mporpamme 1o OuONOrMHM TakKe€ YUYMUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIUYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHON
NEeSATENbHOCTH/YUEOHBIX JEHCTBUM OOydYaloMMXCSd MO OCBOCHHUIO COJACpKAHUS
OMOJOrNYECKOTro 00pa30BAHMUS.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYEeHHUM Ouojoruu, Onarojgapss yeMy B HeH
POCMATPUBAETCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUI JIMYHOCTH, FIKOJIOTHUYECKOTO MBIIUICHUS, MPEICTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpexKHbIM OTHOIICHUEM K OKPYXKaIoIleil MPUPOIHOU cpele.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEeOMOIOTMUECKUX TEOpPUH, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CHCTEM Pa3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpamMMme Mo OMOJIOTUU YJIEJIEHO BHUMAaHUE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCIe: TPOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUM YENOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJILTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKU
1EJeCO00pa3HOro MOBEIECHHUS B OKpYy)Karolleil NpUpOJHOM cpene, aHanus3a
BIIMSHUSL XO3SMCTBEHHON AESTEILHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJIHOW HAIPaBIECHHOCTU



yaeOHOTO TpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00eCTIeueHus
YCJIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KoTOopasi Tmpeanojaraer QopMupoBaHue Yy OO0ydaromUXcs
CIIOCOOHOCTH QJIaNTHPOBATHCI K HW3MEHEHUSM JHWHAMHUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOmero oO0pa3oBaHUS 3aHWMACT BAKHOE
mecto. OHa obecrieunBaeT (GopMUpPOBAHUE y OOYYAIONIUXCS TPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 000OIIaeT 3HAHUS O KUBOW MpUpoje, €€
OTIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpTraHW3allid M HBOJIOIUH, CO3MaET
yCIOBHUSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTHS UMEET TAK)Ke JIJISl PEIICHHS] BOCITUTATSIBHBIX U
pa3BHBAIOIMIMX  3aJad  CpemHero  oOmero  o0pa3oBaHWs,  COIMATH3AIUN
oOyyaroruxcsi. M3ydyenue Guonioruu obecreuynBaeT ycloBus It GOpMUPOBAHUS
UHTEJUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HHTETpAIMd OMOJOTHMYECKHX 3HAHHH C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TONOKEHHUS O TMpeAHA3HAYECHUW Y4eOHOTO TpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUS TOJXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, MPEJCTABIECHHOTO B MporpaMMe IO
OHMOJIOTUH.

Ot6op comepxkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIAEH C TMO3WIHMK KyJIbTYpOCOOOPAa3HOTO TMOAX0/a, B COOTBETCTBUH C
KOTOPBIM OO0y4aroIuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBaHus OOUIEH KyJIbTYpbl, ONPENEISAIONIME aJIeKBaTHOE MOBEICHUE
YeJI0BeKa B OKPYIKaIoIIeld MPUPOTHOW cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOU
KU3HU U TPAKTHUYECKOU AesATenbHOCTH. Ocoboe MECTO B ATON CHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /Jisi (POPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE MHUpa U
IIEHHOCTHBIX  OPHEHTANMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3alluU
OMOJOrNYECKOro 00pa30BaAHMUS.

CTpyKTypupOBaHUE COACpKAHUA Y4EOHOr0 MaTepwajlia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, 0 €€ YPOBHEBOW OpraHU3AlMU U
ABOJTIOIIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameta «buomorusy»
BBIJICIICHBI CIICIYIONINE COJepKaTeNbHble THUN: «bronorus kak Hayka. MeToms
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorudeckas cucrema», «OpraHuzM Kak



Oouonornueckas cucreMa», «CucreMa W MHOT0OOpa3we OPraHUYECKOTO MHUPAY,
«IBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U IIPUCYIIHAE UM 3aKOHOMEPHOCTHY.

Ilenp u3yuenus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHEe  OOYyYAarOUIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMM >KUBBIX CHCTEM PA3HOTO paHra MW MNpuoOpeTeHue yMEHUu
UCTIOJb30BaTh 3TH 3HAHHS S T'PAMOTHBIX JIEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOU MPUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1iesd u3yueHus: yueOHoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00€CreunBaeTCsl pelIEHUEM CIIEeIYIOIINX 3a/a4:

OCBOECHHME OOYYAIOIIMMHMCS CUCTEMBI 3HAHUNW O OHMOJOTMYECKUX TEOPUSX,
YUYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOU
g (OpMHUPOBAHMS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOI'O MO3HaHMsI, CTPOEHUH, MHOIO00Opa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM PAa3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOy4YarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpolLiecCe aHaInM3a JIAHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, WJEH M TOJIXOJ0B K M3YUEHHUIO >KUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHu3alliy;

CTaHOBJICHHE Yy oOOywaroummxcs oOmel KyJabTyphl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLECHUBATH SIBJICHUS OKPY KAIOILIETO
MUpa JKABOW IPUPOJBl HAa OCHOBAaHUM 3HAHUN M OMNbITA, I[OJYYECHHBIX IpHU
U3YYEeHUH OUOJIOTHH;

(dopMHpoBaHHE Yy OOYy4YalOIIMXCAd YMEHHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHUS YEIOBEKOM >KMBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM IIpHU IIPOBEJICHNN OMOJIOTMYECKUX UCCIIET0BAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOrMYECKUX 3HAHUM 71 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpBI, 111 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM >KU3HU IS
OLICHKH IOCJIEICTBHI CBOEH AESITEIBHOCTHU M0 OTHOLLIEHHUIO K OKPY>KAIOIIeH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE W COONIOZICHUE Mep NPO(HIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero oomero oOpazoBanus «buonorus», nusyyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM IMPEAMETOM, BXOASIIMM B
COCTaB NpeaMeTHON 001acTh « EcTeCTBEHHO-HAayYHbIE IPEIMETHD.



Jlist m3ydennsi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTcs 68 yacos: B 10 kmacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B Hejiel0).

B cootBercTBUU ¢ KaneHAaapHbIM rpadrukom MBOY ®enoceesckoit COLL
uM.B.M.Bepéxuna na 2024-2025 y4eOHbIi 1o/, KOJbHBIM paclucaHueM
pa3zpaboTaHHast MHOIO pabouas nporpamma o ouonoruu B 10 kinacce -34 yaca
(ypoku npoBojsTcs no cpenam) U B 11 knacce — 33 yaca (ypoKu IpOBOASITCS O
yeTBepraM) OyIeT BBIMOJHEHA B TIOJIHOM 00BbEME 3a CUET YPOKOB MMOBTOPEHUS
WJIM 32 CUET PE3EPBHBIX YPOKOB.



COJEP XAHME OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
CucreMa OGMOJIOTHUECKUX HaYK.

MeTobl MO3HAHMS KUBOM MPUPOII (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJECTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOM MPUPOJIBD.

JlabopaTopHbIe M IpakTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosorun. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBolicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpTaHU3AIuU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIi.

JdemoHcTpanum:

Tabmuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3aLUU
YKUBOU IPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKHM. XHUMHUUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

@OyHKIMHA BOABI M MHHEpaJbHBIX BewlecrB B Kierke. [lomgmepxanue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHrnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMcTBa OenkoB. buonornueckue
GyHKITUU OEITKOB.



depmenTel — Owmosjormyeckue Karanmsatopbl. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. BuTaMuHbL
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIUu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TIoJiMcaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJT0103a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [ HapopuITBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHHE
YTJI€BOOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MOHOMeEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kieTtke. Kiletounas Teopus — npuMep B3aUMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUEHUS KIETKH.

Knerka kak memoctHas >kuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cUCTeMa CMHTe3a OeJka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOKapuoTUYecKOM kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
DYKApUOTUYECKOW KJIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOU U
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U pyHkuuu. [{utomnasma u eé
opranousibl. OnHomemOpaHHble opraHouasl kietku: OIIC, ammapar [onbmxu,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHIPHWHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u mactua. Buael mmactun. HememOpanHbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BriroueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue siapa: siepHas 000104Ka,
KapuoIia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupozie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuupbr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIb», «brocuHTes Oenka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue ¢pepmenrta», «Hykmnennossie kucnorel. JJHK», «CtpoeHnne mMoyieKybl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTHUUECKON KIIETKU,
«CTpoeHue sipa KIEeTKu», « YTIeBoAb, «JIMnuas».

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Jisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KICTOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEmnaparax M HX
OIIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Wi METa00au3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUM B MOHUMAHUU
MeTabonu3Ma.

Tumnbel oOMeHa BelIecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl  (porocunreza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONNe OakTepuu. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BelECTB, BBIJICICHHE U
aKKyMYJMpPOBAaHHE DHEPrUd B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue um ero Buasl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. OddexkTuBHOCTH
DHEPTETUYECKOI0 OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHermueckas wuHdbopmanus u JIHK.
Peanuzauusi reHetuueckoil MH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
oenka. Otanbl TpaHcasuuu. KoaupoBaHwe aMuHOKUCIOT. Poib pubocom B
OuocuHTe3e Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M SKM3HEHHOIO LIHMKJIA BUPYCOB.
bakrepnodaru. bomesnm pacTeHmid, >XWBOTHBIX H YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoeka (BHUY) — Bo3Oyautens CITM/]a.



OOpaTtHast ~ TpaHCKpUIHUs, peBepraza W  uHTerpasza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuiel U cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oOMeH», «Xioporutacty, «DorocunTe3», «Ctpoenne JIHKY,
«CTtpoeHue U QyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenre u xku3HeHHbIH Uk Bupyca CIIN]a,
OakTepuodaray, «Pemmukarms JJHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KiIeTku. MuTepdaza u MuUTo3.
[Ipomecchl, mpotekatomue B uHTepdaze. Perukanus — peakius MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHUOTHIL.
JIumionaHeli W TAlUIOWJIHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  MHIAUMBHIYAJbHOIO  Pa3BUTHS
OPTraHU3MOB.

Henenune kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — aromTo3.

®dopMbl pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VIcCKyccTBEHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaausax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buonmormyeckuii CMbICT H
3HA4YECHUE MEH03a.

['ametorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHHWE M Pa3BUTHUE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ujl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHE3.
OcoOeHHOCTH CTPOCHMS SMIEKIETOK W crepmMaTo3ousoB. OTII0I0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pasBuTHe (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJnieHue, racTpyisiuus, opranorene3. IloctamOpuoHanbHOe pa3BUTHE. TUIBI
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTaHW3MOB, (HaKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOKIEHHBIC
yYpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JdemoHcTpanum:

Tabmuupr u cxembl: «DopMbl pa3MHOKEHHS OpPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuii», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mwutosy,
«Mernosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeTOreHe3 y MICKONUTAOIINX U
yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIpEnapaThl «Cnepmaro3ounbl
MJIEKOIIMTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTkax
KOpelIka JyKa», MarHuTHas MoJelib-alnruiukanus «Jleqenue KIeTKu», MoJelb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOMpenaparaxy.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3agaun reHetuku. Mcropus pa3Buths reHeTUKU. Poibp nuronoruu
U HSMOPHUOJIOTUU B CTAHOBJICHMHM TEHETUKH. BKiaj poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeTOJIbl TEHETUKH (TUOPUIO0JIOrMYEeCKU,
IUTOT€HETUYECKUH, MOJNEKYJISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHsATUs. [ 'eHeTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUI.

3aKOHOMEpPHOCTH HacJIel0BaHUsl MPHU3HAKOB, YCTAHOBJIICHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKOH €IWHO00pa3us THOPHUIIOB TIEPBOIO
nokosjeHusa. IlpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MPU3HAKOB.
['unote3a ynctoTel ramet. [loJHOE U HEMOTHOE TOMHUHUPOBAHUE.

HuruOpugHoe  cKpeluBaHue. 3aKOH  HE3aBHCHUMOTO  HaclieJJOBaHUs
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanuzupytoiee ckpenuBanue. Mcnoap30Banne aHaAIUM3UPYIONIETO CKPEIIUBaHUS
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

Cuenmennoe HacneioBanue nmnpuszHakoB. PaGora T. Moprana 1o
CLEIJICHHOMY HAaclIeJOBaHHUIO TeHOB. HapylieHue cueryieHus: TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpoMocOoMHasi TEOpUs HACIEICTBEHHOCTH. | e HeTHUeCKHUE KapThl.



['enernka mosia. XpoOMOCOMHOE ONpPEAETEHUE MO0JIa. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramernsie M rereporameTHeie opraHusMmbl. HacnegoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C I1OJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Posp  cpexnpl B HEHACHEACTBEHHONW  U3MEHUMBOCTH.  XapaKTEpUCTUKA
MOIM(UKAIIMOHHOM U3MEHUYMBOCTH. BaprallnoHHBIN psia M BapHallMOHHAsT KpUBas.
Hopma peakunu npuszHaka. KonuuecTBEeHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakinu. CBoiCTBA MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4HHBI MyTaluid. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka yenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOAbl T€HETHKH
YyeJIOBEKa: T€HEaJIOTHYSCKUM, OJTM3HEI[OBBIM, IIMTOTCHETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TEeHOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a0oJjieBaHUS dYeJIOBEKAa: TI'€HHBIC OOJIC3HHU,
OO0JIE3HH C HACJIEICTBEHHOW MpEApPacHoOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHUUIIBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKUX
0osne3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEAMIIMHCKOMN
TE€HETUKHU B MPEAOTBPALEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuiios.

Tabmuubr u  cxembl:  «MOHOTMOpPUAHOE  CKpELIMBAaHUE U €ro
LIUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBbI  JAWTHOPUAHOTO  CKpelluBaHus»,  «Meosy,
«B3auMonencTBue aJUIENIBbHBIX TE€HOB», «['eHeTudYeckue KapTbl pacTCHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHUS,
CHEIUIEHHOrO ¢ mnosnom», «KapuoTtumbel YemoBeka W KUBOTHBIX», «Buasl
U3MEHUMUBOCTHY», «MoaudukannonHas W3MEHUYUBOCTH», «HacnmemoBanume pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», «MyTallmOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenuBaHuey», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKpompenapaTr «Jlpo3zopuna» (Hopma, MyTauuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenrne Moau(pUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO PsiJia U BAPUALMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y 1po30¢uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWE€ U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHUE CEJIEKUUMU U TOMECTHUKALUS.
VYyenne H. W. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. COPT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIMU. MaccoBblii U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIMM pPACTEHUNM U KUBOTHBIX. OILIEHKa JKCTepbepa. bIM3KOpoACTBEHHOE
cKpemuBaHue — UHOpuAMHr. Yucrag nuHusA. CKpellMBaHWE YHUCTHIX JIMHUM.
['eteposuc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnass rubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMU pacTeHUil, MXUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buorexHonmorus kak OTpaciab NPOU3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOoM JIHK wu Tpancrennsix opranumsmoB. Krerounas
nHxeHepusa. Kiietounsle KyJnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiloHnpoBaHne BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobmnemsl. MO —  reHeTuuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacteHuit», «Ilopoapl 1oMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenmity, «OTnanéHnas rudpuauzanus», «Padoter akagemuka M. ©. BanoBay,
«Jlomummongusa», «OObEeKTHl OuoTexHonorun», «KieTouHele KyJIbTyphl U
KJIOHHUpOBaHUeE», « KoHCTpyrnpoBaHuUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOZOB M KOPHETIIIONOB JUKUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03sHCTBEHHBIEC PACTCHUS.



JlaGopaTopHblie ¥ NpakTHYecKne padoThl:

Okckypcuss «OCHOBHBIE METOJIBl W JOCTHXKEHUSI CEJEKI[MU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBorONMOHHAsE OHOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoOLUU. [lameoHTOIOrHYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJIGHUST BHUJOB B THaJICOHTOJIOTMYECKON JIETOIHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cxoacTBO U pazianuue ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U DPA3IUuMUsl SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, aHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpPraHU3MOB.

OomtonmonHass teopusi Y. JlapBuna. Ilpenanochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BMKyIIME CHJIbI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TP OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasT W3MEHYHMBOCTD,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3Boitouu (CTI) u e€ 0oCHOBHBIE MOJ0KEHHUS.

MuxkpoaBostonus. [Tomysinust kKak eAMHKIIA BUAA U SBOJTIOLHUU.

JBwxymue cuibl ((hakTopbl) SBONIONUH BHIOB B IpuUpoje. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOmyNsiliMOHHBIE BOJHBI U JApeild
re’oB. M3osanus 1 Murpamnus.

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boimonuu. Ilpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U UANOAATITAIIUH.

Bun wu  BupgooOpasoBanue. Kpurepunm Buga. OcHOBHbBIE  (OPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIECKOeE.

MaxkposBomrorusi.  Dopmbl  3Bomouuu:  puIeTHUECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxIeHHEe OT HECIEeHHAIM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
cneuuain3anusa. AJanTuBHas paguanus.

JdemoHcTpanum:



[Toptpetsr: K. Jlunnein, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpasue  mopon  KUBOTHBIX»,  «[lomymsmum»,  «MyTannoHHas
U3MEHUYUBOCTE», «ApoMopdo3sly, «Umnoamanrammm», «OO0mmas aereHepanus,
«/IBmkymune cuibl 3Bomonum», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue)», « IKOJIOTHIECKOE BHI000PA30BAHKE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuleKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJellb «OCHOBHBIE HAaIpaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, kowiekmus «Dopmbel COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpéct
XpOMOCOM», BIIaxHbIe TmpenapaTbl «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaTr «Jlpo3oduna» (Hopma, MyTanuu (GopMbl KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnass pa6ota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHayuyHbBIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M maHcrepMmus. XuMHUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOOUK. HavanbHbIe Tanbl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HX SBOJIOIUSL.
DopMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Passutne xxnu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mnepuoabl: KeMOpPUUCKUI,
OPIAOBUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHozoiickass »pa W €€ mnepuoAbl: MNaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KIUMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Tallbl
3BOJIFOLIMM PACTUTEIBHOTO M JKUBOTHOro Mupa. Apomop¢o3bl y pacTeHUd u
XKUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOrO0 MHUpPa Kak OTpaxkeHue »3Boitouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OBoJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTH KaK HayKa. PazBurue nmpeacraBiieHui o
IPOUCXOXKJEHUN YeJoBeKa. Meroasl Hu3ydeHMsl aHTpororesesa. CxoicTBa u
pa3INyuus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue  cuiabl  ((akTopsl)  aHTPONOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIM 00pa3  KHU3HH,
U3TOTOBIICHUE OPYIUH TpyZa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK
yMmenbii, YemoBek mnpsaMoxonsmui, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pa3yMHbiii. Haxoakum uCKoOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHHMS, 00JIaCTh
pacmpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE  OOJBINHE  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kputunka pacuzma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3nukHoBeHHme COIHEUHON CHCTEeMbI», «Pa3Buthe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«ITpokapuoTnueckasi kinetka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTrO MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHbIE MeECTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHenmue moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeroBedecKrne paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTajblld, KPOMAHbOHIIA), CIENKH WU
M300paXeHUsT KaMEHHBIX OpYyAuil NEepBOOBITHOrO YEJOBEKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebma), TEOXpOHOJIOTHYECKas Ta0nuia, KoJuiekius «Dopmbl
COXPAHHOCTU UCKONIAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Tpaktuueckas pabota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAaCTEHU U
YKUBOTHBIX B KOJUIEKIIUSIX).



DKCKypcHsl «IBOJIOLKS OPraHUYeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpY:KaIlas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauu U pa3/iesibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl OoOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (daktopel. Knaccuduxamus skoioruueckux (GakTopos:
abuoTHyeckue, OMOTHYECKHME U aHTPOIOreHHble. JIeCTBUE HKOIOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

Abuornyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. POTONEPUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMsl.

buortnyeckue (akTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMNO3 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HauyeHHEe OWMOTHUYECKUX B3aMMOJEHUCTBUM Il CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonysiuud. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. /[nHaMyka 4ucI€HHOCTH MOIYJISILUY U €€ PEryIsius.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emiun», «Cpeabl 0OMTaHUS
opranuzmoB», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU NOMYJISIUK UHDY30pUn-TyPenbkm», «[lumessie nenu».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabora Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IlocyéT NIOTHOCTH NOMYJSLUUNA Pa3HbIX BUIOB
pacTeHUuN».

Tema 4. CooOmecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI.

buornienos. Dxonorudeckue cucTeMsl (3kocucteMsl). [lonsaTre 06 akocucteme
u Ouoreorienoze. DYHKIMOHAIbHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOYLICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SIKOCHUCTEME.
Tpoduueckue (MUIIEBbIE) YPOBHU OJKOCUCTEMBI. [IuWieBble LENMH U CETH.
OCHOBHbBIE TIOKa3aTeJId HSKOCUCTEMBbI: OHOMacca, MNPOAYKLUHA. DKOJIOTUYECKHUE



OUPaMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM:
YCTOWYUBOCTB, CAaMOpPETyJisanusl, pazBuTie. CyKueccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMa XBOHHOTO
WJIM [IMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorudeckoe u x035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnoobpaszue kak @akTop ycroilunBocTH 3kocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctraB u CTpyKTypa
ounocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH OMochepnl Kak
rJ100ampHOM 3KOCHCTEMBl. JlMHaMuueckoe paBHOBECHE U oOOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepoa,
a30Ta). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbHBIE 2KOIOTHYECKUE TPOOIISMBL.

CocyiiecTBoBaHHe PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa yCTOM4MBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
YyOpPaBJICHHUS TMPUPOJHBIMU pecypcaMu M HX HUCIHoNb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «llumesbie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponnbie coobuiectBay, «llenu nutanus», «IKOJOrHYECKass MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HITMPOKOIUCTBEHHOTO Jiecay, « DKOcHCTEMa
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCHUCTBHUS HA IpUpPOAY», «DBaxHueilmme UCTOYHHUKH
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BO», «[louBa — BakHEHIIasi cOCTaBISAIOIAs
ounochepr», «DakTopsl Aerpaganuu nouBy», «llapHukoBeliil 3hdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Oumocdepn», «OO0mas cTpykTypa Omocheps»,
«Pacnipoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOIE».

O6opynoBanue: Mojelb-anIukanus «TunuuHble OMOLEHO3b», Tepbapuii
«PacTuTtenbHble COOOIIECTBAY, KOMUIEKIIUKN «bHUOLIeHO3Y, «BpeauTenu BaxHEHUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TrepOapud U KOJUIEKIIMM pPACTEHUH U
KUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM 3KOJIOTMYECKUM TpyInaM OIHOTO BHUAA,
Kpacnas xuura Poccuiickoit ®enepanuu, H300paxKeHUsT OXpPaHIEMbIX BUJIOB
PaCTEHUM U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiuBarTCid TpeOOBaHUSA K pE3yJbTaTam
OCBOCHHS OOYYalIIMMHUCI IporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA mpeameTra «buomorusy»
BBIJICIICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYarONTUMUCS POCCUHUCKON
rpaXJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIHOCTH
U CaMOONpPEACIICHUIO, HaJluyue MOTHUBAIlMM K  OOyYeHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOIO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIW4YHWE HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS mpeameTa «buonorus» J0oCTUTarOTCs B
CIMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U AyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJa U CTaplIeMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KECHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HaCJICAUI0 U
TpaaullMsIM MHOTOHAIlMOHaNbHOTO Hapoaa Poccuiickoii deneparuu, npupoae u
OKpYXKarouen cpene.

JIngyHOCTHBIC pE3yibTaThl OCBOSHMs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMbITA JCATEIBHOCTH B MPOIECCE peau3allMd OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YyJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HAaHHE CBOMX KOHCTHUTYLUMOHHBIX TpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX U MO3HABATENIbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPEAESATh COOCTBEHHYIO TMO3WLHUI0 [0 OTHOLICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJENOBATENbCKUX 3a7a4, YBAXXUTEIHHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh pOCCcUicKOn IPaXKIaHCKON UJEHTUYHOCTH,
NaTPUOTU3MA, YBaXXEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IIEpPEN
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IbI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHMH, TOHWUMAaHUS 3HAYCHHUS OWOJOTMH B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKa M COBPEMEHHOI'0 OOIIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW pOCCUNCKOTO HAPOIa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHU;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O MPUHATHS LEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUM C
TpaguuusaMu HaposoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMAaHUE 3MOLIMOHAJIBHOTO BO3AEHCTBUS JKUBOW IPUPOJIBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHUE W peajau3anus 370pOBOTO H 0Oe3omacHOro oOpasa JKHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUIl U HOPM,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryispHas (dusnveckas
aKTUBHOCTbH), O€pEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/IOPOBBIO;

NOHMMAaHUE LEHHOCTH MPaBWI HWHIWBHUIYAJIbHOTO M  KOJUIEKTHUBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0OPOBBIO U KU3HU JIIOJEH;

OCO3HaHWE MOCHEACTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AKTHMBHOW JI€ATETbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3InuHbIM cepaM MpodhecCUuOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccurt W pearn30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00Pa3HOE OTHOIIEHHE K IMPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHNUS,

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IIOCHEACTBUI s
OKPY>KaroIEen CPebL;

OCO3HaHMWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI M YMEHUS IMpU PEIICHHH Npo0JieM, CBSA3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHNEM  (COOJNIOJIeHMEe  MpaBuUi  MOBEIEHUS B IPHUPOJE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HOKOCHUCTEMAaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OroChepsl);



AKTUBHOE HENPUATUE JECUCTBHUM, NPUHOCAIIMX BpEI  OKPYKAOLIEH
IPUPOIHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATOMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYUE PA3BUTOrO IKOJOIMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIBHOCTU JKOJIOTMYECKON HaIPaBJIECHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOU JE€ATEIBHOCTH 3KOJIOTUYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KyJNbTYpPbl KaK CpeICTBa
B3aUMOJICUCTBUS MEXKIY JIFOJbMU U MMO3HAHUSI MUPA;

NOHMMaHHE chnerupuKd OHOJIOTMM KaK HayKH, OCO3HaHUsI €& poJiu B
dbopMHUpOBaHNY PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHpe KaK O €JUHCTBE NMPUPOJbI, YellOBeKa U
oO1ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHUH MpodiemM
COXpPaHEHMS IPUPOJTHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCcCypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeW BBIXOJA U3 II100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTUYECKUX 3HAHUW B IEJsIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM yacTH (PyHKUMOHAJIBHOW I'PaMOTHOCTH OOydJarommxcs, Gpopmupyemon
IPU U3y4YEeHUU OUOJIOTHH;

MIOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHaliu3a U
OOBSACHEHHUSI SIBIICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHUE JeJlaTh OOOCHOBAHHBIC 3aKJIIOUYCHHsS] Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOLINXCS JAHHBIX C LIEJIBIO MOJYUYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIs
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO €SI TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHUs, SBJICHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHEe, U3MEpPEHUEe, HKCOEPUMEHT U  JPYIrHux),
yHUBEpCalbHbIe Yy4yeOHbIe JelcTBHS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIE,

peryJISITUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue GyHKITMOHATBHON
IPaMOTHOCTH W  COIMAJIBHOW KOMIIETCHIIMH OOYYarOIIHMXCS, CIOCOOHOCTH
oOydJarormxcs WCIIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEPCAIbHBbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEIBLHOU U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAKATH:

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JIeMCTBUSIMM :

1) 6a30BbIe JJOrMUYeCKHUe JeiiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIICHUS
(aHanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMH MOHSATHUSIMH);

ONpeNeNaTh LeJd JACATEeIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATECIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCII0JIb30BaTh OMOJIOTHYECKHUE TOHATHUS JJIsl 0OBbSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC cpencTBa INIE:| MPECTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaKKE  MNPOTHUBOPEUYMI  Pa3HOTO  pPOAA,  BBIABICHHBIX B  Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OLICHUBATH PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a3oBbIe McCCIeI0BaTEIbCKUE e CTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONIb30BaTh PA3IMYHBIE BHUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HAaHUA, €ro HHTEpIpeTalH, MPeoOpa3oBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMuUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3y €€ pelieHHs, HaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE peUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMUCK TEepeHoca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMETb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTUUYECKYH 00JacTu
KU3HEACITEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTb OPUTMHANBHBIC MOAXOABl M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTEpaTrype, OHOJOTUYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHann3upoBaTh



UHGOPMAIUIO PA3TUYHBIX BUJOB U (OPM IMPEACTABICHHS, KpUTHUECKH OLIEHUBAThH
€€ JI0CTOBEPHOCTh U HEIPOTUBOPEUYUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEICTaBICHUS
ounonornyeckoi uHpopmanuu (cxembl, rpaduky, IUarpaMmmsbl, TaOIHIbI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYYHBIM $3BIK B KayecTBe CpeAcTBa MHpu paboTe ¢
Ouosornyeckol HMHPOpMaLUEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W INPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHMYECKHUE  CPEACTBA
HarJIsAHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH AeHCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY 0OCYXHaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaracMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
JIAAJIora Ui JTUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJA/IETh Pa3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECEeIHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaJIbHOU
paboThI MpH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBUS MPHU PELIeHUH y4eOHO 3a1a4u;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJUICKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacupenensaTb pojad ¢ Yy4€TOM MHEHHH YYacCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTatr Mo pa3paboTaHHBIM KPUTEPHUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh TO3UTHUBHOE CTPATETMYECKOE TIIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHUA NPOOJIEM U UX
pelIeHMs B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO AESTEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjlauyd B 00pa3oBaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO LIMPOKOM HSpyauLUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWCTBUI M MBICIUTENBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLUEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAJU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarbl ocBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CIeUpUUIECKUE I yueOHOTo penMeTra «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B PA3UYHBIX YUEOHBIX CHUTyallUsIX, a TaKKe B peaIbHBIX
KU3HCHHBIX CHUTYaIlUsIX, CBA3aHHBIX ¢ Owonoruedi. B mporpamme mpeameTHbIe
pe3ybTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c¢(hOpMHPOBAHHOCTh 3HAHUNW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJIEPKAHUE OMOJOTMYECKUX TEPMUHOB W TMOHATHIA:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BEIIeCTB M IIPEBpallcHHC
SHEPIUM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OpraHU3alusl KUBbIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEIPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTH, POCT U
pa3BUTHE;

yMEHUE U3JIlaraTh OWOJIOTHYECKHEe Teopun (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAsg JOrMa MOJEKYyJsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. V1. BaBunioBa) u ydyeHust (0 1eHTpax MHOT0oOpas3us u
POUCXOXKIEHUS KyJIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuilbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHUH, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOJyYEHHBIX



pe3yIbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUY MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHHs DHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TMPUMEHSTh MONyYeHHbIC 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, JUIl NPUHATHS NPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KHU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbS U 3JI0POBbS
OKpYKaroIIUX J0AeH, cOOII0/IEeHUsI HOPM I'PaMOTHOTO MIOBE/ICHUS B OKpY KaroIen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JIOCTHUKEHUMN
COBpeMeHHOW  Ouosormn U OMOTEXHOJNOTHH A PalOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pelaTh »3JIEMEHTAapHble TIEHEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOpPUIHOE CKpElIMBaHue, CIIETUVICHHOE HAacleJOBaHUEe, COCTaBISATh CXEMbl
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIS MPECKa3aHMsl HAcIeAOBAHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBHIMONHATH JTa0OpAaTOPHBIE M MPAaKTHYECKHE pPabOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUWBATh M HHTEPIPETHPOBATH HHGOPMAIIIIO
OMOJIOTMUECKOTO  COJACP)KAHUSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHbIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MAacCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeIMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011258 OMOIOTHYECKYI0 MH(OpPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JI30BaTh NOHATUITHBIN armapaT OMOJOTUH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSI ECTECTBEHHBIX HAayK, B (OpPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE OHONOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COACpKaHHE OHUOJOTHMUECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKUSA, TeHO(OHA, SBOIIONMS, ABIKYIINE CUIbI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYyIEHThI, I[EeMA  IUTAHUS,
IKOJIOTHYECKasl upamua, OMoreoreHos, onocdepa;

yMEHUE Hu3IaraTb OWUOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimieBoro cxonacrtea K. M. baspa, depenoBaHusi riaBHBIX HalpaBlIE€HUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIpEeNIeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OTMCAHWE JKUBBIX CHCTEM, MPOIIECCOB W SBJICHUHN, OpPTaHM3aIUs W TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKCHHE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXy HCCICIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IOTYyUYEHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHM, TEOpHU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHUECKHUX
00BEKTOB: BHJIOB, TMOMYJSIIUN, MPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOolEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOICHHOCTU
OpPraHM3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBI, IEpeHoca
BCIIECTB W TIOTOKA DJHEPTHMH B DKOCHCTEMax, AHTPOIOTCHHBIX W3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHMS] OMOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOII0ICHHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaroIen
IPUPOAHON cpeje, MOHUMaHWE HEOOXOJMMOCTH MCIOJb30BaHUS JTOCTHKEHUMN
COBPEMEHHOM OMOJIOTUH JJIsl PAIlMOHAILHOTO MTPUPOIOTIOIb30BAHMS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3a/aYd, COCTABISATH CXEMBI
NepeHoca BeIleCTB U HEPTUU B IKOCUCTEeMax (LIeNH MUTaHus);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAaTh M HHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO TIICEBJOHAYYHBIE 3HAHUA W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJICTBAa MAacCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00ajdbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011258 OMONOTUYECKYI0 MH(OPMALIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJI30BATh OHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

buonorus xkak HayKka

JKuBbIe cUCTEMBI U HX opraHu3anusa

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

X(HBHC[[GHTGJ’II)HOCTB KIJIICTKHN

Pa3zMmHOXeHNE M MHIUBULYAIIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTb M H3MEHUMBOCTD
OpTraHnu3MOB

Cenexkiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KonTpoabusbie
padoThI

IIpakTHYecKkue
padoThbI

0.5

1.5

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [{OK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292



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 KITACC

HaumeHoBaHue pa3/ie/ioB U TeM
NPorpamMmslI

Ne i/

DBOIOLMOHHAS OMOJIOTHS

Bo3HukHOBEHME M pa3BUTHE KU3HU Ha
3emie

OpraHusMebl 1 OKpy>Karouias cpeaa

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

10

33

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
but6mmoreka [IOK
b 1 0 0 https://m. . 122
HOJIOTUS B CUCTEME HAyK 04.09.2024 ttps://m.edsoo.ru/863e6

https://m.edsoo.ru/863e632a

MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.

[IpakTuueckas pabora Ne 1
bubnmnoreka [IOK

" 1 0 0.5
(VICTTOTILIOBANHE PASTIHHHBIX 11.09.2024  https:/m.edsoo.ru/863e6122

METOJIOB IIPH U3YUCHHH
OHOJIOTUYECKUX 0OBEKTOBY

buonornueckue cucTemsl, MPoOILECCHI | 0 0 bubnmoreka [JOK
U UX U3yYCHHE 18.09.2024  https://m.edsoo0.ru/863e6564
XuMH4eCcKUl cocTaB KIeTKU. Boja u 1 0 0 bubnuotexa [JOK
MHHEPAJIbHBIE COJIU 25.09.2024  https://m.edsoo.ru/863e674¢
bub6moreka [JOK

b .C 0 1 0 0

CITCH. LOCTAR 1 CTPOCHHE DENROB 02.10.2024  https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTropHas

abota Ne 1 «M3yuenue
P vy bubnuoreka [JOK
KaTAIUTUYECKOW aKTUBHOCTH 1 0 0.5

09.10.2024  https://m.eds00.ru/863e6b72

(hepMeHTOB (Ha MpuMepe aMuIa3bl
WM KaTaasbl)»


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

VYriaeBonsl. JIunuael

HyxknennoBbie kucnotsel. ATO

KonTponbnas padora Ne 1 o teme
"MouieKyIspHbIi ypOBEHb
OpraHu3alvy >KUBOKM MaTepuu"

Hctopust u MmeToapl U3y4eHust
kinetku. Knerounas teopus. Kietka
Kak LIEJIOCTHAS KUBAsl CUCTEMA

CrpoeHue 3yKapruOTHUECKOM
kieTku. Jlaboparopnas paborta Ne 2
«HM3ydyeHne cTpoeHust KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 Ux
OIHCaHUEN

OOMEH BELIECTB WA META00IU3M

dorocunTe3. XeMOCHHTES

DHepreTUIecKuii 0OMeH

JKuzHeHHbIH MK KIeTKU. [leneHue
kieTkd. Mutos. JlabopaTopHas
pabora Ne 3 «HaGmronenue Muto3a B
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

0.5

16.10.2024

23.10.2024

06.11.2024

13.11.2024

20.11.2024

27.11.2024

04.12.2024

11.12.2024

18.12.2024

bubmuorexa [JOK
https://m.eds00.ru/863e¢6870

bu6moreka [JOK
https://m.edsoo.ru/863e6d5¢

https://m.edso0.ru/863e6e88

but6mmoreka [IOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863e716¢

bubmorexa [JOK
https://m.edsoo.ru/863e766¢

but6moreka [IOK
https://m.eds00.ru/863e7¢98

bubnunoreka [IOK
https://m.edsoo.ru/863e7aae

bubnunoreka [IOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

Buocunres Oenka. Peakius
MaTpPUYHOTO CHHTE3a

Tpaucasmus — OuocunTte3 Oenka

Hexnerounsie ¢hopmbl )KU3HA —
BHUPYCHI

Kontpomnsnas padora Ne 2 o teme
"CTpoeHue 3yKapuoTHUECKOU
kietku. OOmeH BeriecTB"

@opMBI pa3MHOKEHHUSI OPTaHU3MOB.
Meiios

OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eToK. OMIog0TBOPEHUE.
JlaGopaTtopnas pabota Ne 4
«/3yuenue cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

NunuBuayansHOE pa3BUTHE
OpraHU3MOB

I'enetnka — Hayka o
HACJIECTBEHHOCTH U U3MEHYNBOCTHU

3aKOHOMEPHOCTHU HACJIEIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpELIMBAHHE

JluruOpuaHOE CKpeImmuBaHue. 3aKoH

HC3aBHCHUMOI'O HACJICAOBAaHUA
IIPpHU3HAKOB

0.5

25.12.2024

15.01.2025

22.01.2025

29.01.2025

05.02.2025

12.02.2025

19.02.2025

26.02.2025

05.03.2025

12.03.2025

bubmuorexa [JOK
https://m.eds00.ru/863e796¢

bu6moreka [JOK
https://m.edsoo.ru/863e796¢

bubnunoreka [IOK
https://m.edsoo.ru/863¢7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bu6moreka [JOK
https://m.edsoo.ru/863e81b6

bub6moreka [JOK
https://m.edso00.ru/863¢8436

bubmorexa [JOK
https://m.edso0.ru/863e8612

but6moreka [IOK
https://m.eds00.ru/863e¢8878

but6mmoreka [IOK
https://m.edso0.ru/863e¢89%a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

CuerneHHOe HaclleJOBaHHUE
npusHakoB. JJaboparopHast pabora
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPUIAHOTO U AUTHOPHIIHOTO
CKpEIIMBaHMA Y APO30(HIBI HA
TOTOBBIX MHKpOIIpETIapaTax»

T'eneruxa noma. Hacinenosanue
MPU3HAKOB, CUEIJICHHBIX C ITOJIOM

W3menunBocts. Henacnencreennas
n3MeH4YHUBOCTb. JlabopaTropHas
pabota Ne 6. M3yuenue
MOJIM(UKAITIOHHONH N3MEHUYUBOCTH,
MOCTPOEHHUE BaPHAIMOHHOTO PsI/ia U
BAPUALIMOHHON KPUBOI
HacneactBenHast U3MEHYMBOCTb.
JlaGopatopHnas pabora Ne 7.
«AHanu3 MyTanuil y 1po3oQpuiisl Ha
TOTOBBIX MHUKpOIpEnapaTaxy»

T'eHeTuka uenoBeka

3auet Ne 1 1o Teme
«HacnencrBeHHOCTD U
W3MEHYMBOCTH OPraHU3MOBY

CenekIus Kak HayKa U TIpoIece

MeTobl U JOCTUKEHUS CEIICKIINHI
pacTeHUM U KUBOTHBIX

0.5

0.5

0.5

19.03.2025

02.04.2025

09.04.2025

16.04.2025

23.04.2025

30.04.2025

07.05.2025

14.05.2025

bubnunoreka [IOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bubmorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

bu6moreka [JOK
https://m.edsoo.ru/863e9214

bubnunoreka [IOK
https://m.edsoo.ru/863¢9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 buorexHoorus kak oTpacib 1 0 0 bubnmnoreka [JOK
MPOU3BOACTBA 21.05.2025  https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 14 3 4

I[TPOTPAMME


https://m.edsoo.ru/863e9336

11 KITACC

Kosaun4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoabnsie IIpakTnueckue A bp
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcesbl
DBOJIIOIHS U METOIBI €€ U3yUCHUS 1 0 0 bubmorexa [TOK
B A Y 05.09.2024  https://m.edsoo.ru/863ea20e
Hcropust pa3BuTUs IPEACTABICHUI 1 0 0 bubnuoreka [IOK
00 3BOTIOLIUHA 12.09.2024  https://m.eds00.ru/863e¢9570
bu6moreka [JOK
M 1 0 0
HKPOIBOIIOLIA 19.09.2024  https://m.edsoo.ru/863e9cle
[Tomynsmus kak seMeHTapHas
€IMHULIA BUJA U SBOJIIOLIHH.
HI;60 aTo HI;SI abota ;fo 1 1 0 0.5 buommorexa OK
PATOPHAA P B ' 26.09.2024  https://m.edso00.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOP(}OTOTHUECKOMY KPUTEPHIOH»
BIDKYIIIE CHJIBI (QJICMEHTapHBIE
é)[aKTOYI;) 3BOJIIO (1/11/1 ’ 1 0 0 bubmorexa [TOK
p . T 03.10.2024  https://m.edsoo.ru/863e9da4
EctecTBennblit 0TOOD U €10 HOPMBL.
Pe3ynpTare! 3BOMIOLMY:
PUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
BHU1000pa3zoBanue. JlaboparopHas | 0 0.5 bubnmoreka [JOK
pabota Ne 2 "Onucanue ' 10.10.2024  https://m.edsoo.ru/863e9ed0
MPUCTIOCOOICHHOCTH OPraHU3MOB U
€€ OTHOCUTEIBHOIO Xapakrepa"
Hanpasnenus u mytu | 0 0 bubmuoreka [JOK
MAaKpO3BOIIOLINHI 17.10.2024  https://m.edsoo.ru/863e91fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

19

Konrtponbnas padora Ne 1 o teme
"Mukpo3BOIIOLUS U
MaKpO3BOTIOIUSA"

H606paTI/IMOCTL 3BOJIIOIHUH

Ucropust xu3uu Ha 3emiie 1 METObI
€€ N3y4YCHUs

FI/IHOTG3BI HpOI/ICXO)KI[eHI/ISI JKHU3HHU
Ha 3emiie

Pa3zButne xn3HM Ha 3emiie 1o opaMm
" niepuoaam

OCHOBHBIE JTAIIbI 3BOJHOIIUN
pactutensHOro Mupa. [IpakTrueckas
paborta Ne 1 «M3yuenue
HCKOIIAEMBIX OCTATKOB PACTCHUM U
JKUBOTHBIX B KOJUICKITUSIX)

OCHOBHBIE ITAITBI YBOJOIIH
KUBOTHOTO MHpA.
CoBpeMeHHas cuctema
OpPraHNYeCcKOTro MHUpa
DBOJIOINHS YeIoBeKa
(aHTpOTIOTEHE3)

JBrokyime cuisl (pakTopbl)
aHTpOIoreHes3a

OCHOBHBIE CTaANH 3BOJIIOLIHI
YeJI0BeKa

YenoBeueckue pachl U MPUPOTHBIE
aJlanTaluy 4eIoBeKa

0.5

24.10.2024

07.11.2024

14.11.2024

21.11.2024

28.11.2024

05.12.2024

12.12.2024

19.12.2024

26.12.2024

09.01.2025

16.01.2025

23.01.2025

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

bubmorexa [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bub6moreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edso0.ru/863eca48¢e

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bubnunoreka [IOK
https://m.edsoo.ru/863ecad44

bub6moreka [JOK
https://m.edsoo.ru/863eaca?



https://m.edsoo.ru/863e9c1e
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

20

21

22

23

24

25

26

27

28

3auer Ne 1 1o Teme

«BO3HUKHOBEHHUE U Pa3BUTHUC ) KU3HU

Ha 3emiie»
DKOJIOTHs Kak HayKa

Cpenpl 0OMTaHUS U YKOJIOTHIECKUE
(bakTopsI

AbuoTtnueckue GpakTopsl.
Jlaboparopras padota Ne 3.
«Mopdodonoruueckne 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusy. Jlaboparopnas pabota
Ne 4. «BnusgnHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

bruotnyeckue hakTopsl

DKOJOTUYECKHE XapaKTEPUCTUKU
nomyJsiun. [IpakTudeckast pabota
Ne 2 «IToncyéTt mIoTHOCTH
TIOTTYJISINI pPa3HBIX BUJOB
pacTeHuin»

Coo0mecTBa OpraHu3MOB —
OHOIICHO3

IKOIOTUIECKHE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TTOKa3aTeIN YKOCUCTEMEL.
DKOJIOTUYECKUE MUPAMUBI.
CaoiicTBa s3kocucteM. Cykueccus

0.5

0.5

30.01.2025

06.02.2025

13.02.2025

20.02.2025

27.02.2025

06.03.2025

13.03.2025

20.03.2025

03.04.2025

bubnunoreka [IOK
https://m.edsoo.ru/863eafec

bubnmnoreka [IOK
https://m.edsoo.ru/863eb10e

bubnunoreka [IOK
https://m.edsoo.ru/863eb348

bubmuorexa [JOK
https://m.edso0.ru/863eb46a

bub6moreka [JOK
https://m.edsoo.ru/863eb46a

bubnunoreka [IOK
https://m.edsoo.ru/863eb5fa



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

29

30

31

32

33

IIpupoaHbIE 3KOCUCTEMBI

AHTpOHOFeHHBIe 9KOCHCTEMBbI

buocdepa — rnobanpHas
AKOCHCTEMA 3EMIIU.
3aKOHOMEPHOCTH CYIIIECTBOBAHHMS
ounocdepsr.

3auger No2 1o Teme "DKOIOTHS KaK
Hayka. buocdepa"”

YenoeuecTBo B Orochepe 3eMiau

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

33

2.5

10.04.2025

17.04.2025

24.04.2025

15.05.2025

22.05.2025

bubnunoreka [IOK
https://m.edsoo.ru/863ebb5e

bubnunoreka [IOK
https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M3narenscTBo

«IIpocsemieHue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIIL, 1[OK.






