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NNOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMmbl 0 OHOJIOTHH TEOPETUIESCKYIO OCHOBY JIJISl ONIPEACICHHS ITOAX0I0B K
(hopMHUpOBaHUIO coOJlepXaHUsT y4eOHOro Tmpeamera «BHONOTHS» COCTaBHJIM: KOHIICTITYaJIbHBIE
nosioxkeraust GI'OC COO o B3anMOOOYCIOBIICHHOCTH IIEJEH, COAEpKaHUSA, PE3yJIbTaTOB OOYUYCHHS U
TpeOOBaHW K YPOBHIO IOJIrOTOBKM BBHIMTYCKHHKOB, TOJOXKEHUS 00 OOIMX MensxXx W TPUHINMAX,
XapaKTepU3YIONINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeiaHero obmiero obpazoBanus B Poccuiickoit
Oenepanyin, a TakKe MOJIOKEHUS 0 crienupuKe OHONOTUH, e 3HAYCHUH B MMO3HAHUY KHBOH MPUPOJILI U
o0eCrieYeHUN CYIECTBOBAHUSI denoBeueckoro oOmectBa. CoOrylacHO Ha3BaHHBIM  IOJIOKEHHSM,
oTpeJieNIeHbl OCHOBHBIE (PYHKITMH TIPOTPAMMBI TI0 OHOJIOTHH | €€ CTPYKTYpa.

IIporpamMma mo Owuoyiornu na€T NPEACTaBICHHE O IENIx, 00 oOIIed crpareruu OOydYeHHUS,
BOCIIUTAHUS W Pa3BUTUS OOYUAIOIIMXCA CPEJCTBAaMU ydeOHOro mpemmera «buonorus», ompenenser
00s3aTeNIbHOE MPEJIMETHOE COJIEPKAHUE, €ro CTPYKTYPY, paclpesielicHne Mo pasjesiaM U TeMau,
PEKOMEHIyeMYI0 TIOCJICAI0OBATEIbHOCTh M3YYCHHsI Y4eOHOrO MaTepHalia ¢ y4ETOM MEKIPEJIMETHBIX U
BHYTPUIIPEJIMETHBIX ~ CBs3eH, JIOTMKH 00pa30BaTEeNbHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronIxcsl.

B mporpamMme 1o OWOJOTHM TakXe YYHTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaInpeIMEeTHBIM U TIPEJIMETHBIM pe3yibTaTaM O0ydeHHsl B ()OPMHPOBAHHH OCHOBHBIX BHOB y4eOHO-
MO3HABATEIFHON  JIEATENLHOCTH/Y4eOHBIX  JICHCTBUIT  OOydalommXxcss 10 OCBOCHUIO  COJICPIKAaHUS
OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme mo Owmomormm (10 Kimaccel, 0a30BBIA ypPOBEHB) pEANTM30BaH  MPHHITAI
MPEEMCTBEHHOCTH B U3yYCHHH OUOJIOTHH, ONlarofapsi 4emy B Hel MpocMaTpHBaeTCsi HANPABICHHOCTh Ha
pasBUTHE 3HAHHH, CBSI3AHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, DKOJOTUYECKOT'O MBIILICHUS, MPEICTABICHUN O 310pPOBOM 00pa3e >KU3HU U
OcpeXKHBIM OTHOIICHHEM K OKpYXaromiei mnpupoaHod cpexe. [loaTtomy Hapsgy ¢ U3y4YeHHEM
001IeONOIOTHYECKIX TEOPHIA, a TAKKE 3HAHWN O CTPOCHHH YXUBBIX CHUCTEM PAa3HOTO PaHTa W CYINHOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX MPOIECCOB B TpOrpaMMme 10 OHOJOTHHM YACICHO BHHMAHUC
WCTIOJIB30BaHUIO TTOJTYYCHHBIX 3HAHWI B MTOBCEIHEBHOW YKM3HM JUIS PEUICHUS MIPUKIIATHBIX 32/1a4, B TOM
yuclie:  MPO(HUIAKTUKKA  HACIEJACTBCHHBIX  3a00JCBaHMN  YENOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJTbTHPOBAHHS, OOOCHOBaHUS OKOJIOTHYSCKH IIEJIECOO0Pa3HOTO TIOBENEHHS B OKpYXKarolien
MIPUPOJTHON CpeJie, aHAIHM3a BIUSHUS XO3SHCTBEHHON JEATEIHLHOCTH YeJI0BeKa Ha COCTOSTHUE MPUPOTHBIX
Y UCKYCCTBEHHBIX 3KOCHUCTEM. Y CWJICHUE BHUMAHHMS K MPUKIATHOW HAMIPABICHHOCTH Y4eOHOTO MpeaMeTa
«buonorus» NPOTUKTOBAHO HEOOXOJUMOCTHIO OOCCIICUCHHS YCIOBHU JUIS DPEIICHUS OJIHOW U3
aKTyaJIbHBIX 3aJ1a4 MIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas mpe/nonaraet (GOpMUpPOBaHUE Y
0o0yJarommxcss  CIIOCOOHOCTH  QJalnTUPOBAaThCd K  HM3MCHCHUSAM JUHAMHYHO  Pa3BHBAIOIICTOCS
COBPEMEHHOT'O MUpA.

Buonorus Ha ypoBHE cpeiHero o0Iiero o0pa3oBaHus 3aHUMAET BakHOEe MecTo. OHa oOecrieunBaeT
(hopMupoBaHUEe y OOYYArOIIUXCS MPEACTABICHUNA O HAYYHON KapTWHE MUpa, pacuIupseT U o0oO0IaeT
3HAHUS O JKHUBOH TpHPOJE, € OTIMYUTEIBHBIX NMPU3HAKAX — YPOBHEBOW OPTaHWU3allid W SBOJIOIHH,
co3MaéT YCIIOBUS I TIO3HAHWS 3aKOHOB JKMBOM TpHUPOIbL, (opMupoBaHUS (DYHKIIMOHATHLHOU
TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO W 0e30mMacHOTO o0pa3a KU3HU, DKOJIOTHYECKOTO MBITILICHUS,
IIEHHOCTHOT'O OTHOIIICHUS K )KMBOU MPUPOJIC U YETIOBEKY.

Boubiioe 3HaueHne OUOIOTHST IMEET TAKXKE JIJIsl PEIICHHS BOCIIUTATEIBHBIX W PA3BUBAIONINX 3214
cpemHero oomero 00pa3oBaHHS, CONMANM3AIMK OOydaronmuxcs. M3ydenme OHMONOTHH OOecreumBacT
ycnoBus it (GOPMHUPOBAHUS MHTEIICKTYAIBHBIX, KOMMYHHKAIIMOHHBIX ¥ HH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJBTYPBI, CIIOCOOCTBYET WHTErpaIlid OMOJIOTMYECKUX 3HAHWI C TPEJICTABICHUSIMHU U3
JPYTUX y4eOHBIX TPEIMETOB, B YaCTHOCTH, (DM3MKH, XUMHU U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O
npe/IHa3HAYeHUHN Y4eOHOTo npeaMera «BHOIOTHS» COCTaBHIM OCHOBY IS ONPENENICHHS MOJXOJIOB K
0TOOPY M CTPYKTYPUPOBAHUIO €0 COJIEPIKAHUS, IPECTABICHHOTO B IIPOrpaMMe 1o OUOJIOTHH.



O10op coxepkanust yueOHoOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3ULHUI KyJIBTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM O0yYaromuecs JOJKHBI OCBOUTh
3HaHUsI U yMEHHs, 3HauMMble A1 (QOpMHUpPOBaHUS OOIIEH KyNbTyphl, ONpEACISIOIIUE aIeKBaTHOE
MIOBEJICHUE YEJIOBEKAa B OKpY’KaloIIed MPUPOJHON cpelie, BOCTpeOOBaHHBIE B MOBCETHEBHOM XHU3HU U
NpaKTHIECKOn aesiTenbHocTH. Oco00e MECTO B 3TOM CUCTEME 3HAHHMK 3aHUMAIOT JIEMEHTHI COIEPKAHNUS,
KOTOpBIE CITy’KaT OCHOBOH AJisi (hOpMHUpPOBAaHUS MPEACTABICHUII O COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUSIX JHYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3alUU OHOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypHpOBaHHE COIEpKaHUs yueOHOTo MaTepuaia B IpOorpaMMe 10 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYMTEIHHBIX OCOOCHHOCTSIX XKHBOH NPUPOXBI, O €&
YPOBHEBOW OpraHM3allil M SBOJIOLNMH. B COOTBETCTBUMHM C 3THUM B CTPYKType y4eOHOro mMmpeamera
«buonorus» BeIAEIEHBI CIIEAYIOIINE COAEPKaTeIbHbIE THHUH: «bruoorus kak Hayka. MeTobl HayYHOTO
no3HaHus», «Kierka kak Owonormueckas cucrtema», «OpraHusM Kak OHOJOTHYECKas CHUCTEMay,
«CucrtemMa ¥ MHOTOOOpa3zue OPTaHMYECKOTO MHUPay», «IBOJIOLHS >KUBOW NPUPOIBD», «IKOCHCTEMBI U
NPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp w3ydenust ywyeOHOro mpenmera «buomorus» ©Ha 0a30BOM ypOBHE — OBIIAJICHHUE
00y4aroIUMHCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHONW OPTaHU3allH )KUBBIX CHCTEM Pa3HOTo paHra
U IpHOOpETEeHNEe YMEHUI MCIONb30BaTh 3T 3HAHMS AJISI TPAMOTHBIX JCUCTBHHA B OTHOIIEHHH OOBHEKTOB
JKUBOHM MPHUPOJBI M PELLICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

Hoctmwkenne wnenn wu3ydeHus YyueOHoro mpeamera «buomorms» Ha 0a30BOM  ypoBHe
o0ecreunBaeTcsl pelIeHueM CIIEAYIOIINX 3a1au:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbl 3HAaHMH O OHOJOIMYECKMX TEOpHAX, YUCHMSX, 3aKOHax,
3aKOHOMEPHOCTSIX, I'MIIOTE3aX, MpaBUiIax, CIyXKallUX OCHOBOM I (POpMHUpPOBAHUS IpPEACTaBICHUH O
€CTECTBCHHO-HAY4YHOW KapTHHE MHpa, O METoJaX HAay4yHOro IO3HaHUs, CTPOCHUH, MHOrooOpasuu u
0COOEHHOCTAX KMBBIX CUCTEM PAa3HOI'O YPOBHS OPraHU3alMHU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIICIOBAHUAX B OUOJIOTHH;

¢dopMupoBanue y OOYyYalOIIMXCS TIO3HABATEIbHBIX, HHTECIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IpoOlLEcCe aHaIM3a AAHHBIX O IYTAX Pa3BUTUS B OMOJIOTMU HAay4yHBIX B3IVIAIOB, HIEH U
HOJXO/I0B K M3YyUYCHHUIO XKHUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3alLuy;

CTaHOBJIEHHE Yy OOydarommxcs oOmel KynbTypbl, (yHKIHOHAJIBHOM I'PaMOTHOCTH, DPa3BUTHE
YMEHHI OOBSICHATH U OLICHUBATH SBJICHHS OKPY)KAIOIIET0 MUPa XMUBOH NPUPO/IGI HA OCHOBAHUH 3HAHUH U
OIIBITA, TIOJTyYEHHBIX TIPH U3Y9ECHUN OHOJIOTHH;

(dopMupoBanue y 00y4aroIUXCsl YMEHUH HIUTIOCTPHPOBATh 3HAUYEHHE OMOJIOTMYECKUX 3HAHWH B
NPAaKTUYECKOW JEATEIIbHOCTH 4EJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTHMH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXIEHHOCTH B BO3MOXHOCTH IIO3HAaHMA 4YEJIOBEKOM JKMBOM IPUPOBI,
HEOOXOMUMOCTH O€peXHOr0 OTHOUIEHUS! K HeH, COOMIONCHMs 3THYECKUX HOPM IIPU INPOBEIECHUU
OMOJIOTMYECKUX HCCIIEJOBAHUIA;

OCO3HAHUE LICHHOCTH OMOJIOTMYECKUX 3HAHUH JUIsl TOBBIIIEHUS YPOBHS 9KOJOTMUECKON KYJIbTYPHL,
T POPMHUPOBAHMS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHMH W YMEHUH B TOBCEAHEBHOW JKU3HM [UIS OLECHKH
MOCJIEACTBUN CBOEH MEATEIBHOCTH 1O OTHOLICHHIO K OKPYXAaoLIeH cpene, COOCTBEHHOMY 30POBEIO,
000CHOBaHUE U COOMIOACHHE Mep PO(HUITAKTUKN 3a00TIeBaHN.

B cucteme cpennero obmiero oopazoBanus «buonorus», nzyuaemas Ha 0a30BOM YpOBHE, SIBIISICTCS
00s13aTebHBIM YUeOHBIM MPEAMETOM, BXOSIIMM B COCTAB peAMETHOH 001acTi «EcTecTBeHHO-HAYYHbIE
TPEIMETBI».

Jns m3ydenus: Ouonorumd Ha 0a30BOM ypOBHE cpenHero oOmiero oOpa3zoBaHusi oTBoAuTCs 34
yacoB: B 10 kmacce — 34 gaca (1 9ac B Hezemio).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonormst kak Hayka. CBs3b OHONOTHMHM C OOIICCTBCHHBIMH, TEXHHYECKHMMH W JAPYTUMHU
€CTEeCTBEHHBIMU HayKaMH, Qpuiocodueit, STUKOH, 3CTETUKON 1 paBoM. Posib 6nonoruu B popMupoBaHnuu
COBpPEMEHHOH Hay4YHOH KapTHHBI Mupa. CrucreMa OHOJIOTHYECKUX HAYK.

MeToabl TO3HaHUsS KMBOM NpUPOAbI (HAONIOIACHWE, JKCIEPHUMEHT, OINHUCAaHUE, H3MEpEHHE,
KJaccuuKalys, MOACIUPOBAaHHUE, CTATHCTUYECKas: 00pabOTKa JaHHBIX).

JdeMoHcTpanuu:

IToptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuie! 1 cxeMsl: «MeToAbl TO3HAHUS KUBOU IPUPOIBDY.

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

[Ipaktrnueckas padota Ne 1. «Mcnoap30BaHNE Pa3IMUHBIX METOJOB IPY U3YUECHUH OHOIOTUYESCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OpraHu3amms.

Kusple cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTIuyHe >KUBBIX CHCTEM OT
HEOpraHMYeCKOH MPUPOIBI.

CpoiicTBa OMocHcTEM M UX pa3HOoOpa3ue. YPOBHH OpraHu3alMd OMOCHUCTEM: MOJICKYISPHBIH,

KJIETOYHEIH, TKAaHEBEIH, OpraHU3MCHHBIN, MOMYJISIIUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreoneHoTHYECKUI ), OMOCHEPHBIH.
JdeMoHcTpanuu:

Tabmurp! U cxembl: «OCHOBHBIC PU3HAKHY KU3HI», «YPOBHU OPraHU3AIUH KUBOU MTPHPOJIBI.

Oo6opynoBanue: Mojenb Monekysl JJHK.

Tema 3. XuMU4YeCKHii COCTaB U CTPOEHHE KJIETKH.

XHUMHUYECKHM COCTaB KIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAaKpPO3JIEMEHTBI, MUKPO3JIeMEHThI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIMH BOJIBI 1 MUHEPAITLHBIX BEIIECTB B KiieTKe. [loaepxanrue ocCMOTHYECKOTo OaaHca.

benkn. CoctaB u cTpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHumble
3aMEHHMbIE€ aAMUHOKHCIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJEKYIBI
(mepBu4Has, BTOpHYHAs, TPETHYHAs W YETBEPTUYHAA CTPYKTypa). XWUMHYECKHE CBOHCTBA OEIKOB.
buonornueckre GyHKIIUN OCITKOB.

®depMeHTH — Onoorndeckue katanum3aTopsel. CTpoeHue dhepMeHTa: aKTUBHEIN IIEHTpP, cCyOcTpaTHas
cnenuuaHocth. Kopepmentsl. Buramunbl. OTiinyunst epMEHTOB OT HEOPIraHUYECKUX KaTalIN3aTOPOB.

VYrineBoapl: MoHOcaxapuabl (IJIIOKO3a, pubo3a M Jae3okcupubo3a), aucaxapuabl (caxaposa,
JIAKTO32) U TOoJIMcaxapuabl (Kpaxmall, TITUKOTeH, TIeJUTI0103a). bruonornyeckue GyHKIMH YTIIEBOJOB.

Jlurmuper:  TpuriHnepuabl, Gocommmnunel, crepouabl. ['mapod@unbHO-THIPOPOOHEIE CBOMCTBA.
buonornueckue ¢yakmun nunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMIUAOB KaK HCTOYHHUKOB
SHEPTHUH.

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u pynkiuu JHK. Ctpoenue u ¢pyukiun PHK. Buast PHK. AT®: ctpoenne u pyHKIHM.

Hurosorus — Hayka o kieTke. KiieTouHas Teopusi — MpUMEp B3aUMOJCHCTBHS Hach U (aKkToB B
HAyYHOM TIO3HAHWUU. METO/IbI H3YUEeHHUS KIETKH.

Krnerka kak menoctHas jkuBas cuctema. OOIMe TPU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMOpaHa, MoJiekyibl JJHK kak reHeTryeckuii ammapar, cucTeMa CHHTe3a OenKa.

Tunel  KIETOK:  dyKapuoTHYeckas ¥ Ipokapuotuueckas. (OcoOEHHOCTH  CTPOCHHUS
MpOKapuoTHYeCKOH KieTku. Kierounas crteHka Oaktepuit. CTpOSHHUE 3SYKAPHOTHYECKOH KIICTKU.
OCHOBHBIE OTJIMYHUS PACTUTENBHOH, )KUBOTHOM U TPHOHOMN KIIETKH.



[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX (QYHKLIUU.
[Tna3marnueckas memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. LluTomnasma u e€ opranonapl. OnHOMEMOpaHHBIC
opranouanl knetku: OIIC, ammapar I'onpmku, mam3ocomsbl. [loyaBTOHOMHBIE OPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUI U tuiactul. Bunael mnactun. HememOpaHnHbie
OpraHouzbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPHONH, PECHUYKH, XIYTHKH. DyHKIUU
OpraHouzioB KiIeTKu. BriodeHus.

Anpo — perymaropHelii neHTp kieTkd. CTpoeHue szapa: simepHast 000JOYKa, KapuOILIa3Ma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BELIECTB B KIICTKE.

JdeMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. Illneiigen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk, M.
Vunkunc, P. ®panknun, K. M. bap.

Huarpammel: «Pacmpenenenne XMMUYECKHX AJIEMEHTOB B HEXHBOH mpupoae», «Pacmpenenenue
XUMUYECKHX DJIIEMEHTOB B )KMBOH MPUPOAL.

Tabmuue! u cxemsl: «[lepuonndeckas Tabnua XUMHYECKHX 3JIEMEHTOBY», «CTPOCHHE MOJEKYIIBI
BoIbl», «buocunres Oenka», «CtpoeHne Monekynsl Oenka», «Ctpoenue (epmeHta», «HykinenHoBble
kucnotel. JTHK», «Crpoenne monexkynsl ATd», «CtpoeHne sykapuoTH4YecKOW KIETKW», «CTpoeHue
KUBOTHOH KiIeTkn», «CTpoeHHe pacTUTENbHON KiIeTkn», «CTpoeHHe NPOKapHOTUYECKOH KIETKHY,
«CtpoeHue siipa KIETKI», «YTIEBOIBD), «JIMMUAbBI.

OO06opynoBaHuE: CBETOBOW MUKPOCKOII, 000pYy/IOBaHHE TSI TIPOBEICHUS HAOIIOICHHUN, U3MEPCHHUIA,
SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX M OaKTEPHATIHHBIX KIETOK.

JlaGopaTopHble M MpaKTUYeCKUe PadoThI:

Jlaboparopnast padora Ne 1. «/3ydeHue KaTaJUTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha mMpuMepe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTtopHuast padota Ne 2. «M3yueHne CTpOeHUS KIETOK PACTCHUH, )KUBOTHBIX M OaKTEpHil IO
MHUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPETapaTax 1 X OMICAaHUE.

Tema 4. /KuzHenesiTeTbHOCTH KJIETKH.

OOMeH BemiecTB, WU MeTabonm3M. AcCUMWIIIUS (IDIACTUICCKUN OOMEH) W JUCCHUMUIISIIVS
(3HepreTuueckuii 0OMEH) — JBE CTOPOHBI €AUHOIO Ipoliecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHHUs
BEIIECTB U PHEPTHH B IOHUMaHUH MeTaboImn3Ma.

Tunel 0OMeHa BEIECTB: aBTOTPO(HBINA U reTepoTpodHbIi. Posib pepMeHTOB B 0OMEHE BEILECTB U
MIPEBPAIICHUN YHEPTUHN B KIIETKE.

®dorocunres. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakiiuu GorocunTe3a. DPHEeKTUBHOCT
(dorocunTe3a. 3HaueHHe (HOTOCHHTE3A JIJIs XKHU3HU Ha 3emiie. BriusiHue ycnoBuit cpesibl Ha (OTOCHHTE3 U
CIIOCOOBI TOBBIMIEHHS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMmocHHTe3. XeMOCHHTE3UPYIONHE OaKTepru. 3HaUCHIE XEMOCHHTE3a JIs )KU3HH Ha 3emie.

OHepreTudecknii oOMEH B KIETKe. PacleruieHue BEIIeCTB, BBIICICHUE W aKKyMYJIHPOBaHHE
SHEPTUM B KJIETKE. DTarbl JHepreTndeckoro oomena. I mukonu3. bpoxxenne u ero Buasl. KucmopomHoe
OKHCJICHHWEe, WIM KIeTouHoe meixanue. OxucnurenbHoe (ochopuiupoBanue. DPHEKTUBHOCTD
9HEPreTUUECKOro OOMEHa.

Peakuun matpuuHoro cunresa. ['enetnyeckas undopmanus u JJHK. Peannzanus renetndeckoit
uHQOpMaluK B KJIeTKe. | 'eHeTHuecKknii Kox U ero cBoiictBa. Tpanckpunuusi — MaTpuuneiid cuate3 PHK.
Tpancnsauusa — OuocunTe3 Oenka. DTambl TpaHchsuuu. KogupoBanue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oerka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpeitusi BupycoB (. U. VBanoBckwmif).
Oco0eHHOCTH CTPOCHHUS U KU3HEHHOTO IIUKIIA BUPYCcoB. bakrepnodaru. bone3nu pacteHni, ’)KUBOTHBIX U
YeNoBeKa, BhI3bIBaEMbIE BUpycamu. Bupyc nmmynoaepumnura yenoseka (BUY) — Bo30ynurens CIINda.
OOparHast TpaHCKpHIILMS, peBepraza M uHTerpasa. IIpodunakTuka pacnpocTpaHeHHS BUPYCHBIX
3a0o0JeBaHUH.

JdeMoHcTpanuu:



IToptpetsr: H. K. Konbnos, 1. U. IBanosckuid, K. A. Tumupszes.

Tabmurpl 1 cxembl: «Tunel mUTaHus», «Metabomusm», «MUTOXOHIPUS», «DHEPTEeTHUSCKUN
oOmen», «Xnopomiact», «Potocunres», «Ctpoenne JTHK», «CtpoeHne n QpyHKIMOHUPOBAHUE TE€HAY,
«Cunte3 Oenka», «['eneTnueckuil kom», «Bupyce», «bakrepunodarm», «CTpoeHrne W KU3HEHHBIN HUKI
Bupyca CIIN/]a, 6aktepuodaray, «Permukammsa JJHK».

Oo6opynoBanue: moaenu-amumnkanyu «Yasoenue IHK u Tpanckpunmumsy», «buocunTe3 Oenkay,
«CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3mHoXkeHHe H MHANBHAYATbHOE PA3BUTHE OPTraHM3MOB.

KiteTounbIi UK, WK XKU3HEHHBIN 1TUK KieTku. MHTepdasza u muto3. [Iporeccs, mpoTekaromnme
B uHTep(aze. Perumkanus — peakuust marpuyHoro cudre3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBIN
HA0Op — KapuOTHUIL. J[MIJIOUTHBIN U TaIUTONIHBIA XPOMOCOMHBIE HAO0OpBI. Xpomartusl. [{uTonorudeckue
OCHOBBI Pa3MHOXKCHUSI U UHIUBUTYaJIbHOT'O PAa3BUTUS OPTaHU3MOB.

Henenune etk — muto3. Cragum mwurtosa. Ilponecchl, NpoUCXOASIIME HA Pa3HBIX CTaAUIX
MUTO3a. bronoruueckuii CMbICI MUTO3A.

[IporpamMmupyemasi rubeIb KISTKH — aronTo3.

@DopMBbI pa3sMHOXKEHHsSI OPraHM3MOB: Oecrojioe M MoJjioBoe. Buapl 0Oecronoro pa3smMHOKEHHS:
JelieHue HajaBOe, MOYKOBaHHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHME, BETETATUBHOE
pa3MHOKeHue. MICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHHUE JUIS CETEKIUH.

[TonoBoe pasMHOXKEHHE, €r0 OTIAMYHS OT OECIOIOTO.

Meiioz. Ctaguu meitosa. [Ipoiiecchl, mpoucxoadiue Ha ctaausix Merosa. [loBeneHue XxpoMocoM B
Meiioze. Kpoccunrosep. buonoruueckuii CMbIC U 3HaUY€HHUE MeH03a.

l'amerorenes — mpormecc 0Opa3OBaHHS TMOJIOBBIX KIETOK Yy JXUBOTHBIX. llOJOBBIE >Kee3bl:
CEMCHHUKH W ssmaHuKH. OOpa3oBaHNEe U Pa3BUTHE MOJIOBBIX KIIETOK — raMeT (CIIepMAaTO30H I, SIUIICKICTKA)
— cmepMaroreHe3 W oBorene3. (OcoOEHHOCTH CTPOCHHSA AWIEKIETOK W CIEPMAaTO30UIOB.
OmnopotBopenue. [lapreHorenes.

WuanuBumyanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHANBHOE pa3BHTHE (IPMOpPHOTEHE3). OTarbl
SMOPHOHANILHOTO PAa3BUTUS y TI03BOHOYHBIX JKHBOTHBIX: JpOOJIEHUE, TacTPYJSLUS, OpPraHOTCHE3.
ITocTomOproHanpHOE  pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO  PAa3BUTHS: TPAMOE, HEMPsSMOe
(munHOYHOE). BiHsiHUE cpelibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YpOACTBa.

Poct m pasButue pactermii. OHTOreHe3 IIBETKOBOTO pACTEHHUS: CTPOCHHWE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmumbr 1 cxembl: «@DOpMBI Pa3MHOKECHHS OpPTaHU3MOBY», «J[BOWHOE OIUIOAOTBOpPEHHE Y
IIBETKOBBIX pacTeHUi», «BereraTnBHOE pa3sMHOXEHHE pacTeHHi», «JlelleHne KIeTKH OakTepuii»,
«CTpoeHHE TIOJIOBBIX KIETOK», «CTpoeHHne XpoMocoMbl», «Kierounsrid 1ukim», «Perumkarus JTHK»,
«Muto3», «Meito3», «lIpamoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 Yy MJIEKOIUTAIOIIUX U YeJIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTCHE3a.

OOopymoBaHue:  MHKPOCKOI,  MHKporpenaparsl  «CriepMaTo30uabl  MIICKOITHTAOIIETO,
«Sliueknerka wiekonuraomero», «KapuokuHes B KIeTKax KOpEIIKa JIyKa», MarHUTHasE MOJEIb-
amuakanus «/lenenune xinerkm», monens JJHK, Monens metadasHoii XpoMOCOMEL.

JlabopaTopHble H IpaKkTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 3. «HabmrogeHre MUTO3a B KJIIETKaX KOHUYMKA KOPEIIIKA JIYKa Ha TOTOBBIX
MUKpOIpenapaTax».

Jlaboparopnass pabora Ne 4. «UM3ydyeHWe CTpPOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHN3MOB.

IIpenmer u 3amaun reHetuku. VicTopust pa3BUTHs TEHETHKU. POJb IIUTOIOTHH W SMOPHOIIOTHN B
CTaHOBJICHMH TEHETHKHU. BKIIa] pOCCHUICKUX UM 3apyOCKHBIX YYEHBIX B Pa3BUTHE TCHETUKU. MeTombl



TCHETHKH  (THOPUIOIOTHYCCKUH, IMTOTCHETUYSCKUN, MOJCKYJIIpHO-TeHeTHYeckuil). OCHOBHBIC
reHeTu4eckue noHsTus. ['eHeTruueckass CUMBOJIMKA, UCIIONIb3yeMasi B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HACJCIOBaHMS NPU3HAKOB, ycTaHOBIeHHbIE I'. Mennenem. MoHoruOpumgHoe
CKpeIMBaHue. 3aKOH €INHO-00pa3us THOPUIOB MEepBOro mokosieHus. [IpaBuiio foMUHHpOBaHHS. 3aKOH
paciieruieHust mpu3HakoB. ['unoresa unctoThl rameT. [lonHOe U HEMOIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpemuBanue. 3aKOH He3aBUCHMOTO HACIICI0OBAaHUS MMPU3HAKOB. [luToreneTnueckre
OCHOBHI  JUTHOPHHOTO  CKpeIlMBaHWsA.  AHamusupyloliee  ckpemmBanue.  Vcmonb3oBanue
AHATM3HUPYIOIIETO CKPEIUBAHYS ISl ONPECIICHUS] TEHOTUIIa OCOOH.

CueruieHHOEe HacienoBaHue npusHakoB. Pabora T. Moprana 1o CHEIJICHHOMY HACJIEIOBAHUIO
reHoB. Hapyiienue cuenieHust TeHOB B PE3ybTaTe KPOCCUHTOBEPA.

XpoMocoMHas TeOpUs HACIEACTBEHHOCTU. | eHeTUYECKUE KapThl.

TI'enetnka moma. XpoMOCOMHOE OIpeAesicHHE IMoia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBIL.
T'omorameTHsbie U reTeporaMeTHbie opranu3mMel. HacnenoBanue Npu3HaKkoB, CUEIIICHHBIX C TIOJIOM.

M3menunBocTh. Bunbl M3MEHUYMBOCTU: HEHACTCACTBEHHAs W HACJIEACTBEHHas. Poib cpeabl B
HEHACJIEICTBEHHOU HU3MEHYHUBOCTH. XapakTepuctuka MOIU(UKAITUMOHHOM HM3MEHYHUBOCTH.
Bapuaumonnsiii psng u BapuanuonHas kpuBas. Hopma peakuuu mnpusHaka. KomaumdecTBeHHBIE U
KaueCTBCHHBIC MPU3HAKY U UX HOpMa peakiuu. CBoicTBa MOIU(DUKAIIMOHHON H3MEHUUBOCTH.

HacnencTBeHHast, Wiy reHOTUNTMYECKAst, ©3MEHYMBOCTh. KoMOMHATHBHASE H3MEHYMBOCTL. Meiio3 u
MOJIOBOM MpOIECC — OCHOBA KOMOWHATUBHOW HM3MEHYMBOCTH. MyTalMOHHAsT W3MEHYHBOCTb.
Knaccudukamus wmyranuii: TEHHbIE, XPOMOCOMHBIC, TCHOMHBIC. YacToTa ¥ TNPUYUHBI MYTaIlHH.
Mytarennpie (akTOphl. 3aKOH TOMOJIOTHYECKHMX PSIOB B HACIEACTBEHHOW wW3MeHumBocTH H. U.
Bagunosa.

BresinepHas HaclIeICTBEHHOCTD U M3MEHYHUBOCTD.

I'enetnka wuwemoBeka. Kapuotmm dyemoBeka. (OCHOBHBIE METOJBI T'EHETHKH  YEJIOBEKa!
reHEaJIOTHYCCKHUM, OJIM3HCIOBBIA, IIUTOICHETHUYECCKUN, OMOXUMHYECKHUU, MOJIEKYJISIPHO-TCHETUYCCKHIA,
CoBpeMeHHOE OTpe/eNieHre TEHOTHIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAaHWE, T€HOTHIIMPOBAHUE, B TOM
gucite ¢ nomompko IT1IP-anann3a. HaciaencTBeHHBIE 3a00JIeBaHUS YelIOBEKa: T'eHHbBIC 00JIe3HU, O0JIE3HHU C
HACJIEJICTBEHHOIN TMPEApacloiIoKEeHHOCThIO, XPOMOCOMHBIE OoJie3HH. COMAaTH4ecKhe W TeHepaTUBHBIC
myTarnud. CTBOJIOBBIE KJICTKH. [IpHHIMITBI 310pOBOr0 00pa3a *KHM3HU, TUATHOCTHKH, MPO(PUIAKTUKA U
JIeUeHHsT TeHETHUECKUX OoJie3Hel. MeMKO-TeHeTHUECKOe KOHCYILTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUCHUN TeHETHYECKNX 3a00JIeBaHMUi YeIoBeKa.

JemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopram, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecopckui,
H. W. BaBuios.

Tabnuiel U cxeMbl: «MOHOTHOPUIHOE CKPENIMBAHUE M €r0 IIUTOTCHETHYECKask OCHOBAY», «3aKOH
paciieruieHnss W ero IMTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI rameTr», «JurnbpumaHoe
CKpemnuBaHuey», «L{luTomorundaeckne 0CHOBBI JUTHOPHIHOTO CKPEIIUBaHMS», «Meiio3», «B3anmonelicTBre
aJUIeNbHBIX TEHOB», «l eHeTHUeckrne KapThl PacTeHHH, >KMBOTHBIX W dYeloBeka», «[eHerwka momay,
«3aKOHOMEPHOCTH HAaCJENOBAHMA, CIEINIEHHOTO C ToioM», «KapuoTwuiel denoBeka W >KHBOTHBIXY,
«Bunpl m3meHumBocTHY», «MonudukanuoHHas W3MEHYHMBOCTHY», «HacnemoBanue pesyc-akTopay,
«"eHeTuKa rpymnm KpoBu», «MyTallMOHHAs U3BMEHUYUBOCTHY.

OGopynoBanue:  Mojenu-amuinkanuu — «MoHoruOpumHoe — ckpemuBaHue»,  «HemomHoe
JIOMHHUpOBaHue», «JlurnOpumaHoe ckpemuBanue», «llepekpéct XxpomMocom», MHKPOCKON U
Mukporpenapat «Jlpo3odmiay (HopMa, MyTanuu (GOpMbI KPEUILEB U OKpacKH Temna), repoapuii «I opox
MTOCEBHOI».

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

Jlaboparopuast pabora Ne 5. «U3ydyeHue pe3ydbTaTOB MOHOTHOPUIHOTO U JTUTHOPHIHOTO
CKPEIIMBaHUS Y APO30(IIBI HA TOTOBBIX MUKPOIPEIIapaTax.

JlaGoparopHast pabota Ne 6. «l3yueHne MOIMGPUKALMOHHOM HW3MEHUYUBOCTH, IIOCTPOCHHE
BApUAILIMOHHOIO Psla U BApUALIMOHHOW KPUBOID».



JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30¢HIIbl Ha TOTOBEIX MUKPOIIpETapaTax».

[IpakTudeckas pabota Ne 2. «CocTaBineHHe U aHAITU3 POJOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuus oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiysi Kak HayKa M MPOIECC. 3apOXKICHUE CEIEeKIUU U jaoMecTtukanus. Yuenue H. U.
BaBuioBa 0 TIIeHTpaX TPOUCXOXKACHUS H MHOTOOOpa3wsi KyJNbTYypHBIX pacTteHuil. LleHTpsl
MIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoa, IITaMM.

CoBpeMEHHBIC METO/IBI CEJICKIIMUA. MacCOBBIN M WHAMBHIYAJTBHBIA OTOOPHI B CENCKIIUU PACTCHUN
U KUBOTHBIX. OIEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE CKpelMBaHWE — WHOpUAMHT. YucTas JHHUS.
CkpelnBaHue 4YHCTHIX JMHUWHA. ['eTteposuc, wnu ruOpumHas cwia. HepoJcTBEeHHOE CKpElMBaHUE —
ayropumuar. OtnanéHHas TuOpuau3aims U e€ ycrnexu. VICKyCCTBEHHBI MyTarcHe3 W IONYYCHUC
MOJIUILIONIOB. JIOCTUKEHUS CENIEKIIUHN PACTEHUH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak oTpacib HOpPOU3BOJACTBA. ['€HHass WHXXEHEpHUs. OTambl CO3JaHUs
pexombunanTHoit JJHK u Tpancrennsix oprann3moB. Knetounas mmxenepusa. KieTouHble KyJbTYpHI.
MuxkpokioHaJIbHOE pa3MHOXKEHHUE pacTeHui. Knonuposanue BBICOKOTTPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKUEe W dThdeckue npodiembl. MO — renetuuecku
MOIU(UITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpaum:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. VBaHoB.

Tabmurpl u cxembl: kapra «LleHTpBl MPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTYpHBIX PAcTECHUIN,
«ITopoxsl moMamHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuil», «OTnanéHHas TUOPUAW3AIMIY,
«Pabotel axkagemuka M. @. Hsanosay, «Ilomumiongus», «OObEKTbl OHMOTEXHOIOTHN», «KIIeTOUHBIE
KyJNbTYphI U KIIOHUPOBaHKE», « KOHCTpyHpoOBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHre: MyJISDKH TJIOJJOB ¥ KOPHETIONOB IUKUX (OPM M KyJIBTYPHBIX COPTOB PacTeHHH,
repbapuit «CelbCKOX03IHCTBEHHBIE PACTCHUS.

JlaGopaTopHble M MpPaKkTUYeCKUe PadoThI:

Oxckypcusi «OCHOBHBIE METOABI W JOCTH)KCHHS CENIEKIMM pPACTeHHWH U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIUIO, TNIEMEHHYIO (pepMy, COPTOUCTIHITATENILHBIA YIaCTOK, B TETUIMYHOE XO3SHCTBO,
Ja00paTOPHIO arPOYHUBEPCUTETA WITH HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoJIIOLUOHHAS OHOJIOTHS.

[IpenrnocsuIKn BO3HUKHOBEHHSI IBOJIOIMOHHOW TEOPHUH. DBOJIOIMOHHAS TEOpUS U €€ MECTo B
Omonornn. BiusiHre SBOTIOIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunetenbcTBa dBoMonnHU. [lanmeoHTONOrHYeCKre: TOCIENOBATENFHOCTh MOSIBICHUS BHIOB B
MAJICOHTOJIOTMIECKOH JIETONHCH, TIepexoiHble (GopMbl. Broreorpadudeckue: cXoacTBO U pa3nuuue GpayH
1 (JIOpP MATEPUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA W Pa3Nu4usig SMOPHOHOB pa3HBIX BHIIOB IO3BOHOYHBIX.
CpaBHUTENBFHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYIUMEHTApPHBIE OPTaHbl, ATaBU3MBI.
MonekynapHO-OMOXUMHUYECKHE:  CXOACTBO  MEXaHHW3MOB  HACIEACTBEHHOCTH W OCHOBHBIX
MeTabOoINYeCKUX MyTel Y BCEX OPraHn3MOB.

OpomononHas Tteopus Y. Jlapsuwra. IIpeAmnochulk BO3HUKHOBEHUS JapBHUHU3MA. JIBIOKyIue
CHJIBI 3BONIONMKA BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE TPH OTPAHHMUYECHHOCTH PECYPCOB,
HeomnpeaeaéHHass H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas reopus 3poonun (CTD) u e€ 0CHOBHBIE TIOJIOKCHHUS.

MuxkposBomonus. [lomynsius kak eAMHNAIA BUIA U IBOTFOIIHH.

Jewkymme cwisl  (pakTopbl) 3BONIOIMM BUAOB B NOpHUPoJe. MyTalMOHHBIA MpOLECC U
KOMOHWHATHUBHAs U3MEHUYMBOCTb. [{omyIainoHHbIE BOJHBI U Jipeiid reHoB. M3omsaius u Murpams.

EctectBenHsbIi 0TOOp — HanpaBISIONIHIA (haKTOp IBOIIOIUH. DOPMBI €CTECTBEHHOTO O0TOOpA.



[Ipucmoco0NeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3BoOJONWU. [IpuMepsl mpucnocoOiIeHUd y
OpraHu3MoB. ApoMopQ 03Bl ¥ HIU0-aTATITAIUH.

Bun wu BumooOpazoBanme. Kpurepum Buga. OcHOBHbIE (QOpPMBI  BHI000PA30BaHUS:
reorpaguyeckoe, SKOJIOTrHIeCKOe.

MakposBomonius.  Dopmbl  dBoMONMU:  (DUIETHYECKas, JUBEPIreHTHAs, KOHBEPICHTHAS,
napauienabHas. HeoOpaTuMocTh 3BOTIOINH.

[IpoucxoxneHne OT HECIEIUAIN3UPOBAHHBIX MpenkoB. [lporpeccupyromias crenuatn3arms.
AnanTuBHAS paguaIusl.

JdeMoHcTpanuu:

Ioptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromep, A. H. CeBep1ios.

Tabmurpl 1 cxembl: «Pa3BUTHE OpPraHUYecKOro Mupa Ha 3emiie», «3apOJIbIIN TTO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0ppObI 3a cymiecTBOBaHHE», «EcTecTBeHHBI 0TOOPY,
«MHorooOpasue copToB  pacteHui», «MHoroodpasue TOpOJ  JKUBOTHBIX», «llomymnsiumy,
«MyTanvoHHasT W3MEHYUBOCTE», «Apomopdo3sl», «nnoamanrtammm», «OOmas maereHeparusy,
«/IBmxyme cunbl aBomtorumy, «Kapra-cxema mapmpyrta myrtemectBus Y. Jlapsuna», «bopnba 3a
cymecTBoBanue», «llpucmocoOmeHHocTs  opraHm3MoBy», «['eorpaduyeckoe  BHIO0Opa3OBaHUEY,
«IKOJIIOTUIECKOE BUA000Pa30BAHUEY.

O06opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUTO/IOB U CEMSH,
koyuteknust «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOJENb «OCHOBHBIC HANPABJICHUS
3BOIIIONIANY», 00BEMHAs MOeNb «CTPOEHUE TOIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduueckasi kapra Mupa, KouieKius «DopMbl COXpPAaHHOCTH MCKOTIAEMBIX KHBOTHBIX H
pactenuity, w™ojenb anmmkamus <«llepekpéct Xxpomocom», BIaxHbIe Ipenaparbl «Pa3BuTHe
HACEKOMOTo», «Pa3BUTHE NATYIIKWY», MEKporpenapar «JIpozoduna» (Hopma, MyTanuu GopMbl KPbUTLEB
1 OKPACKH TeJa).

JlaGopaTopHble M MpPaKkTUYeCKUe PadoThI:

Jlaboparophas padora Ne 1. «CpaBHEHHE BUIOB 10 MOP(OIOTHUESCKOMY KPUTEPHION.

JlaGopaTtopuast padota Ne 2. «Omnmcanue MpUCIIOCOOICHHOCTH OpPraHW3Ma M €€ OTHOCHTEIIEHOTO
xXapakTepay.

Tema 2. Bo3dHNKHOBeHMe M pa3BUTHE KU3HU HA 3em.Ie.

JloHay4HBIE MTPECTABICHUS O 3apOKACHIH KU3HU. HaydHbie TUIOTE3bI BOSHUKHOBEHUS KU3HH Ha
3emite: abuoreHe3 U MaHCIIepMUsI. XUMHYECKas IBOIONHsI. AOHMOTCHHBIM CHHTE3 OPTaHUYECKUX BEIICCTB
W3 HEOPraHMYECKUX. DKCIEPUMEHTAIFHOE MMOATBEPKICHIE XUMUIECKOH 3BoroNMy. HavganbHbie Tamns
omosornueckoit dBomoruu. I'mmoreza PHK-mupa. @®opmupoBanme MEMOpPAaHHBIX CTPYKTYyp H
BOZHUKHOBEHHE MpPOTOKIETKH. [lepBrie kimeTkwm W ux sBomonusa. DopMupoBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emite TIo dpaM u nepuonam. Karapxeit. Apxeickas U IpoTepO30HCKas IPHI.
ITameo3oiickass ?pa ®m €€ TEPUONBI: KEMOPHIICKUH, OPJAOBHKCKHAN, CHIIYPHUHCKHAN, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o3oiickas 3pa U €€ neprobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaitno3zoiickas spa u e€ nepuosl: NaacoreHOBbIM, HEOTEHOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucThKa KIMMaTa W TEOJIOTMYECKHX mporeccoB. (OCHOBHBIE 3Tambl  SBOJIIOIUU
PACTUTENHHOTO M XUBOTHOTO MHUpa. ApoMop(03bl Y PacTeHUil W KUBOTHBIX. [losBICHHE, pacIBET H
BBEIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro MHpa Kak OTpakeHHe 3BOMONuUA. OCHOBHBIC CUCTEMATUYECKHUE TPYIIITBI
OpTaHHU3MOB.

OBOJIONMS YeI0BeKa. AHTPOIOJOTUS KaK Hayka. Pa3BUTHE MpPENCTaBICHUN O MPOHMCXOXKICHUU
yenoBeka. MeToibl W3ydeHus aHTpomnoreHe3a. CXOJCTBa W pa3iiMyUsd 4YEJOBEKAa W JKUBOTHBIX.
CucTteMaTHYeCcKOe TOJIOKEHNE YETOBeKa.



JBwkymme cuibl (pakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIN
otoop. OO0IIeCTBeHHBIM 00pa3 )KU3HU, U3TOTOBIICHUE OPYAUN TPYa, MBIIIUICHUE, PEUb.

OCHOBHBIC CTaJMM W BETBU SBOJIIONMHU YEJIOBEKA: aBCTpalionuTeku, YemoBek ymenbid, UemoBek
npsaMoxodsamui, YenoBek HeaHnepTanbckuii, UemoBek pa3symHbld. Haxomku HCKOMAaeMbIX OCTAaTKOB,
BpEMs CYIIECTBOBAHMS, 001aCTh PACIIPOCTPAHEHUS, 00BEM TOJIOBHOI'O MO3Ta, 00pa3 KU3HU, OPYAHSL.

Yenoseueckne pacbkl. OCHOBHBIE OONBIINME pachl: eBporeouHas (eBpas3uiickas), HErpo-
aBCTpAJIOUTHAS (’xBaTOpUANTEHASN), MOHTOJIOH THAS (a3naTcko-aMepUKaHCKas). UepTst
MIPHUCIIOCOOJIEHHOCTH TIPEJCTABUTENICH YEIIOBEUYECKUX pac K YCJIOBUSM CYIIECTBOBaHWS. ETWHCTBO
yenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

IToptpetsr: @. Penu, JI. [1actep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. dapsus.

Tabmurp! u cxeMbl: «Bo3ankHOBeHHEe COMHEUHOW CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHPaAy,
«PacturenbHas knetka», «KuBotHas kietka», «lIpokapuorudeckas kieTka», «COBpeMEHHas cHCcTeMa
OpraHUYeCcKOoro Mupa», «CpaBHEHHUE aHATOMUYECKHX YEPT CTPOCHHUS UYEJIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «(OCHOBHBIE MECTa MAaJCOHTOJIOTMUSCKUX HAXOMOK TMPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/pesHretinue moamny», «JIpesraue moan», «[lepBbie COBpeMEHHEIE O, «UeIoBeYeCKre pachly.

Oo6opynoBanue: myisiku «IIpoucxoxaeHre YemoBekay (OFOCTBI aBCTPANIONHUTEKA, MTUTCKAHTPOIIA,
HeaH/IepTalblla, KPOMAaHBOHIIA), CICTIKU WU H300paKeHHSI KAMEHHBIX OPYIHH MEPBOOBITHOTO YEIIOBEKA
(kaMHU-yoIITIEPBI, pyOMIa, CKpebdia), TEOXPOHOIOTHYECKas Ta0nHIa, KOJUIeKIH «DopMBl COXpaHHOCTH
MCKOMAEeMBIX KHBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpPaKkTUYeCKHe PadoThI:

IIpaktrueckass pabora Ne 1. «M3ydeHWe HCKOMMAeMBIX OCTATKOB pPACTCHHUH W JKMBOTHBIX B
KOJUTEKIIUSIX).

OKCKypcHusi «OBOJIOIUS OpPTraHWYECKOTO MHpa Ha 3emie» (B E€CTECCTBEHHO-HAYYHBIA WIIH
KpaeBeIIeCKU My3eii).

Tema 3. Opranu3Mbl H OKpy:Kaouas cpeaa.

OKoJoTusl Kak Hayka. 3ajadd M pasfesibl dKOJOTHHA. MEeTOAbl SKOJIOTHMYECKHUX HCCIIEJOBAHUH.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpelntbl 0OMTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3IYIIIHAS, TOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okojioruueckue  Qaktopel.  Kiaccudukaius — 3KOJIOrMYecKuX  (aKTOpOB:  aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eficTBIe SKoIOTHIecKiX (haKTOPOB Ha OPTaHU3MBI.

AOnoTtndeckue (¢GakTOpel: CBET, TeMIlepaTypa, BIaXKHOCTh. Doromepromm3M. llpucmocobneHus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (haKTOpOB. brollornieckue puTMel.

buotnueckue ¢akropel. Buasl OHOTHYECKMX B3aUMOJCHCTBHI: KOHKYPEHIHUS, XUIHHYECTBO,
cumbuo3 u ero Qopmel. [lapa3utusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaXJICOHMYECTBO). AMEHCaaM3M, HEUTpaiu3M. 3HaueHHE OMOTHYECKHUX B3aUMOICHCTBUH  AJIs
CYIIIECTBOBAHHUS OPTAaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHEe XapaKTePUCTUKU Momynsanny. OCHOBHbIE TOKa3aTey MOMYJISINH: YUCICHHOCTD,
TUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, PUPOCT, MUTpAIys. J[uHaMIKa YUCICHHOCTH MOMYNIANNUN U €&
perysms.

JdeMoHcTpanuu:

[optpetsr: A. I'ym6omnbar, K. @. Pynwe, O. I'ekkens.

Tabmunpl u cxembl: kapta «lIpupomnbie 30HBI 3emum», «Cpeasl OOUTAHUSI OPTraHU3MOBY,
«Dotonepuonuzmy, «llomynsaiumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSIIIUA HH(Y30pHU-
Tyenbkm», «IIuimeBkie nemm.

JlabopaTopHble H MpaKkTHYeCKHe PadoThI:

Jlaboparopuast pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PAacTEHU M3 Pa3HBIX MECT
oOuTaHUI.

Jlaboparophas padota Ne 4. «BrnusiHue cBeTa Ha POCT M pa3BUTUE YSPEHKOB KOJIEyCay.

[paktnueckas padota Ne 2. «[logcu€T MIOTHOCTH MOMYJISALUIA Pa3HbIX BUIOB PACTCHHUI.



Tema 4. Coo01iecTBa M 3K0JI0THYECKUE CUCTEMBI.

Coo0rmiecTBo opranm3mMoB — OuoreHo3. CTpyKTyphsl OWOIICHO3a: BHJIOBAs, NMPOCTPAHCTBCHHAS,
Tpoduueckas (mumiesasi). Buabl-momuHaHThL. CBSI3U B OMOIICHO3E.

Okonornueckue cucTteMbl (9Kkocuctembl). lloHsTne 00 »53KocucTeMe U OMOTEOIEHO3E.
OYHKIMOHAIEHBIE KOMITOHEHTBI SKOCHUCTEMBI: IPOMYIEHThI, KOHCYMEHTHI, PeIyleHThl. KpyroBopor
BEIICCTB M MOTOK HEPrUM B dKocHcTeMe. Tpoduueckue (MUIIEBBIC) YPOBHHU SKOCUCTEMEI. [luIeBbie
nenu u cetd. OCHOBHBIC TOKa3aTeNM YKOCHCTEMBL: OMOMacca, MPOMYKIUSA. DKOJIOTHYSCKUE TTHPAMUJIBL:
MPOAYKIIMU, YUCICHHOCTH, OMoMacchl. CBOMCTBA AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYIISIIHS, Pa3BUTHE.
Cyxkueccus.

[IpupomHbIE 3KOCHCTEMBL. DJKOCHCTEMBI 036p W peK. OKOCHCTEMa XBOWHOTO WU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3IKOCUCTEMBI.  YpOOd’KOCHCTEMBI. buomorndyeckoe u
XO3SIICTBEHHOE 3HAUCHUE arPOIKOCHUCTEM H YPOOIKOCUCTEM.

buopasHooOpasue kak QakTop ycroiumBocTH 3KocucTeM. CoxpaHeHHE OWOJIIOTHYECKOrO
pasHooOpasus Ha 3emJie.

Yuenue B. . Bepnaackoro o 6mocdepe. I'panunpl, coctaB u crpykrypa Ouocdeps. JKusoe
BemiecTBO M ero (ynkmun. OcobeHHOoCcTH OMOc(hephl Kak T0OANbHON 3KOCHCTEMBI. JlMHaMUYeckoe
paBHOBecHe U oOpaTHas cBs3b B buocdepe.

KpyroBopoThI BeliecTB U OMOTCOXMMHUYSCKUE IUKITBI JIEMEHTOB (yTiepoa, a30Ta). 30HATLHOCTh
ounocepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPOIOreHHbIE HM3MEHEHHs B Ouocdepe. IobaiibHbIC
9KOJIOTHIECKUE TTPOOTIEMEL.

CocymecTBoBanne MpUpoAbl W denoBedecTBa. CoxpaHeHne OMOpa3zHOOOpa3ws KaK OCHOBA
ycroiunBocTH Onocdeppl. OCHOBa pPalMOHANBLHOTO YIPABICHUS TPUPOJHBIMH peCcypcamMH H UX
ucnoap3oBanue. JlocTmkeHus OMOIOTHH B OXpaHa MPHUPOIBL.

JdemoHcTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckmid.

Tabmurel 1 cxembl: «[lumieBsle nemu», «buoleHO3: cocTaB U CTpyKTypay, «IIpupoaHbie
coobmmecTBay, «llemm muTaHuy, «KoJoTHUYECKas mupamuga», «buocdepa m gemoBek», «IKocucTeMa
MTUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jecay, «buomeHo3 Bomoéma», «ATpPOICHO3Y,
«ITpuMepHbIE aHTPONOT€HHbIE BO3JAEHCTBUS Ha NpUPOAY», «BaxkHelline HCTOYHUKH 3arps3HEHUS
BO3/[yXa U TPYHTOBBIX Bo/», «[louBa — BakHeHIIas cocTaBisionas ounocepsn, «DakTopsl Aerpaganuu
mouB», «[lapaukoBeifi 3¢ dekT», «DakTopbl PaITUOAKTHBHOIO 3arps3HeHus Ouochepb», «Oomasn
cTpyKTypa Ouocheps», «PacnpocTpaHeHue >Ku3HH B Omochepe», «O30HOBBIA 3KpaH OHOChEphI»,
«Kpyrosopor yriepona B 6uocdepe», «KKpyroBopot a3ota B Ipupoie».

OO6opynoBaHue: MoJleNb-auIMKaus «TUnuYHble OHOICHO3BD», Tepbapuil «PacTurenbHbIe
C000IIeCTBaY», KOJUICKIMN «bHomeHo3», «Bpeautenn BaKHEHIINX CEIhCKOXO3SHCTBEHHBIX KYJIBTYP»,
repOapyuy W KOJIJIEKIIUM PACTEHUI M JKWBOTHBIX, MPUHAJICKAIINE K PA3HBIM AKOJOTHYECKHM TPYIIaM
onnoro Buja, Kpachas kuura Poccuiickoit denepannu, n300pakeHUsT OXpaHIEMbIX BHIOB PacTCHUN U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 BUOJIOTMM HA BA3OBOM
YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COO, ycranaBiauBaoTcsi TpeOOBaHUS K Pe3ysIbTaTaM OCBOCHUS O00yYarOIIHMMHUCS
NpOrpaMM cpeiHero 00IIero 00pa3oBaHus: TMYHOCTHBIM, METATIPEAMETHBIM U TIPEJIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TUYHOCTHBIX pPe3yJIbTaTOB OCBOEHMA MpeameTa «bHoaorus» BBIIENEHBI CIeTyIoIue
COCTaBJIIOIINE: OCO3HAHUE OOYYAIOLUIMMUCS POCCUICKON I'Pa’kAaHCKOM HIACHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIIEHOCTH M CAMOOIPEAEICHUI0, HAJTMUNE MOTUBALMK K 00yYeHHIO0 OHOJIOTHH,
LIEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJULMH pa3BUTHSA OMOJIOIMYECKOI0 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIUXCs
PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMHU YCTaHOBKAaMH, IPUCYLIUMHU
cucreMe OHMOJIOTHYECKOro OO0pa30oBaHUA, HAJIMYME SKOJIOTMUECKOrO IPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUs Ipeamera «buoaorus» JOCTUralTcs B €AMHCTBE y4eOHOU M
BOCIIUTATENIbHON JEATEIIbHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM, IPUHATHIMU B OOINECTBE NpaBUJIAMU U
HOpPMaMU IOBEAEHUS U CIOCOOCTBYIOT IIpOIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTaHUS M CaMOpa3BUTHI,
pasBUTHS BHYTPEHHEH MO3MLUM JIMYHOCTH, NATPUOTH3MA, YBaKEHHs K 3aKOHY M IIPaBOIOPSAKY,
YeJIOBEKY TPYZAa U cTaplLieMy IOKOJIEHHIO, B3aUMHOI'0 YBa)KE€HHsI, 0EPEXKHOI0 OTHOILEHUSI K KyJIbTYPHOMY
HaclleIui0 W TpaJMuIMsAIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit ®@enepanuy, NOpUPOAE U
OKpYy>Karolleu cpefe.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMs Yy4yeOHOro npeamera «buonorus» mOIKHBI OTPaKkaTh
TOTOBHOCTB M CIIOCOOHOCTH 00YYaIOIINXCsl PyKOBOJACTBOBATHCSA CPOPMHUPOBAHHON BHYTPEHHEH MO3HUIINEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHEHTAalMii, IO3UTUBHBIX  BHYTPEHHHUX  YOEXKIEHMIA,
COOTBETCTBYIOIIMX TPAAULUOHHBIM LEHHOCTAM POCCUIMCKOro o0OlIecTBa, pPacIIUPEHUE >KU3HEHHOIO
ONbITA M OMNbITa JESATEIBHOCTH B MPOLECCE pealu3allud OCHOBHBIX HAaIIpaBICHUI BOCHUTATEIbHON
JIEATENIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTD TPaXAAHCKOW MO3UIHMH OOYdYaIOMIErocsl KaK aKTHBHOTO U OTBETCTBEHHOTO
YJICHA POCCHIICKOTO OOIIEeCTRA;

OCO3HAHKE CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH HEATEIBHOCTH TPH CO3JaHUU YYEOHBIX MPOEKTOB,
peleHny y4eOHBIX U ITO3HABATENbHBIX 3a/1a4, BHIIIOTHEHHH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPENENIsATh COOCTBEHHYIO MO3HMLHUIO 1O OTHOLICHHIO K SBJICHHUSM COBPEMEHHOM
KU3HHU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aUMOACHCTBHS
Jro/IeH ¢ pa3sHbIMH YOS ACHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSMH M COLMAIIEHBIM MTOJIOKEHHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOIHEHHS YUEOHBIX, TO3HABATEIBHBIX
U HWCCIIEIOBATEIbCKUX 3aJ[ad, YBaXKUTEIHHOTO OTHOIICHUS K MHEHHIO OINIIOHEHTOB IpPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTApHON M BOJIOHTEPCKOH EATENbHOCTH;

2) MATpHUOTHYECKOr0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb POCCHUHCKON IPaKJAHCKON MACHTUYHOCTH, MATPHOTH3MA, YBAKCHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Nepes PonHOM, ropAocTH 3a cBOM Kpaii, cBoto PonuHy, cBOH S3bIK U
KYyJIBTYPY, [IPOIIIJIOE U HAcTosALlee MHOIOHALlMOHAJIbHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACIEIUI0 U MaMATHUKAM IPUPOJBI, JOCTHXKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;



CIOCOOHOCTh OIICHWBATh BKJIAJ] POCCUHCKMX YUYEHBIX B CTAHOBJICHHE M PAa3BUTHE OWOJIOTHH,
MMOHUMaHUs 3HAYCHUS OWOJIOTUM B TO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY>)KEHHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTh 3a €TI0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHUE TYXOBHBIX IICHHOCTEH POCCHIICKOTO HApOia;

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYCCKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSCH Ha
MOpaTbHO-HPaBCTBECHHBIEC HOPMBI M IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHHE YCTONYHUBOTO Oy IyIIEro;

OTBETCTBCHHOE OTHOIIEHHUE K CBOWM POAMTENSAM, CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHUS IICHHOCTEH CEMEHHOMN )KM3HHU B COOTBETCTBUH C TPAAUIUIMU HapooB Poccuy;

4) 3cTeTUYECKOro BOCITUTAHMS :

ACTETHYECKOE OTHOIICHUE K MHpPY, BKIIOUas OCTETHKY OBbITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOIICHH;

MMOHUMaHUE 3MOIMOHAIBHOTO BO3ICHCTBUS JKUBOU MPUPOIBI U €€ TICHHOCTH;

TOTOBHOCTh K CaMOBBIPRKCHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIJICHUE MPOSBISATh KAaueCTBa
TBOPYECKOU JTUYHOCTH;

5) ¢usuveckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBHOIO
O0aaromnoJryJusi:

MOHMMAaHUE M peanu3anusi 340pOBOTO M 0Oe€30macHOro o0pasza JKM3HH (3M0pPOBOE IHTaHUE,
cOOJIIOICHNE TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAHHBIM pPEXWUM 3aHATHA M OTAbBIXA,
perymsapHas (pu3mueckas akTHBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3HUECKOMY H IICHXHICCKOMY 3I0POBBIO;

MOHMMaHUE IEHHOCTH MPAaBWJI HHIWBUAYATHHOTO W KOJJIEKTHBHOTO OE30MacHOTO TMOBEIEHUS B
CUTYaIUsIX, YIPOXKAIOIINX 3I0POBBIO U JKU3HU JIIONIEH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHS BPENHBIX MPHUBBIYEK (YHOTpeOJeHHs alKOTOJIA,
HapKOTUKOB, KYPCHHS);

6) TPyA0BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOIO0UE;

TOTOBHOCTh K aKTHBHON [EATEIHHOCTH TEXHOJIOTMYECKOM W COIMAIbHOW HamlpaBIeHHOCTH,
CMOCOOHOCTH WHUITMHPOBATD, TUTAHUPOBATH M CAMOCTOSITETIFHO BBIIIOHATD TaKyIO JIEATEIbHOCTD;

UHTEpeC K pa3uyHbiM  cdepaM mpodeccCHOHANLHONW —JEesITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayIel Mpodeccun U peann30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHMIO HA TIPOTSHKCHUH BCCH JKU3HMU;

7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

9KOJIOTHYECKH IIeJieco00pa3HOe OTHOIIEHHE K MPHUPOE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS SKOJIOTUYECKOW KYJIBTYpPhI: MPUOOPETEHUE ONBITA TUIAHUPOBAHHUSI ITOCTYIIKOB
Y OLIEHKU UX BO3MOXKHBIX TIOCJIEJICTBUM JUTSI OKPYKAFOIICH CPEIb;

OCO3HAaHUE TI00ATLHOTO XapaKTepa SKOJIOTUISCKUX MPOOJIEM U ITyTeH UX PEIICHNS,

CIOCOOHOCTh WCIOJB30BaTh NMPUOOpETaeMbIC MPH W3yYEHUHM OHOJOTHM 3HAHWUS W YMCHUS IPHU
pelmieHn TpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM IPUPOIOTOIB30BAaHUEM (COOIIOJICHUE TPaBUII
MOBEJICHUST B TPUPOJIC, HANPABJICHHBIX Ha COXPAaHECHUEC PABHOBECHS B JKOCUCTEMax, OXpaHy BHUOB,
3KOCUCTEM, OHOC(EpHI);

AKTUBHOC HEIPHATHE JNCUCTBUM, MPUHOCSIIMX BpPEJ OKPYXKAIOIICH MPUPOTHON Cpele, YMECHHE
MPOTHO3UPOBATh HEOJIATONPUATHBIC SKOJIOTHMYECKUE TOCICACTBUS MPEIIPUHAMAEMBIX JCUCTBUH U
MPeIOTBpAIaTh UX;



HAJIMYUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIIJICHHS, YKOJIOTUIECKON KYJIBTYPHhI, OTBITA JISATEILHOCTH
JKOJIOTHYECKOW  HAMpaBJICHHOCTH, yMEHUS  PYKOBOACTBOBAaThCS WMH B II03HABATEIIBHOM,
KOMMYHUKATHBHOM ¥ COLMAJBHON NpPaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTUYCCKOW NEATEIIEHOCTU
JKOJIOTHYECKOM HATIPaBICHHOCTH;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd W OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE A3BIKOBON W YMTATEIBCKOW KYJIBTYPHI KaK CPEJICTBA B3AMMOACUCTBUS MEKIY
JIOJBMH U TIO3HAHUS MUPA;

MOHUMaHWe crnenuuky OWOJIOTUM KaK HAyKH, OCO3HaHus e€ ponmu B (popMupoBaHUU
PaIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUU IICJIOCTHOTO TPEACTABICHHUS 00 OKPYXKAIOIIeM MHUpPE
KaK O €MHCTBE IIPUPOJILI, YSIIOBEKA U O0IIECTBA, B MO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npo0seM coXxpaHeHHUs IPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 3HAUMMOCTH OWMOJIOTHU I COBPEMEHHOM IMBMIM3AaLUH: 00ECIIEYeHUs] HOBOTO
YPOBHS DPa3BUTHA MEIUIIMHBI, CO3/IaHUE TCPCICKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelIaTh
pecypcHbIe MpOOJIEMbI PAa3BUTHUS YEIIOBEUSCTBA, TIOMCKA ITyTeH BBIXOAA M3 TIIO0ANBHBIX SKOJIOTHYECKUX
npobieM u oOecredyeHus] Mepexona K YCTOWYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHIO
MPHUPOJTHBIX PECYPCOB U (hOPMUPOBAHHUIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IIONyYEHUM OWOJOTHYECKUX 3HAHWN B IENAX TMOBBINICHUS O0IIen
KYJIBTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4YacTH (DYHKIIMOHAIBHOW TPaMOTHOCTH
oOyuarouxcs, GopMUPYEMOK MPU U3yUSHUH OHUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIE3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHMS JJIsS aHaiu3a U OOBSICHEHHS SIBJICHUU OKPYXKAIOIIEro MUpa |
NPOMCXOJSIMUX B HEM HM3MCHEHHI, yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIFOUYCHUS Ha OCHOBE HAYYHBIX
(haKTOB M MMEIONINXCS JAHHBIX C MBI MONYYCHHUS IOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTB CaMOCTOSITENIHHO HCIIONIB30BATh OMOJOTHYECKHE 3HAHWS JUIS PEHICHUs MpoOiieM B
pEabHBIX )KU3HEHHBIX CHTYAIHSX;

OCO3HAHWE IICHHOCTH HAyYHOH JeSATEeIbHOCTH, TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYIO U
UCCIIEIOBATENBCKYIO JIESITETBHOCTh HHINBHUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K AKTHBHOMY
MIOJTYYCHUIO HOBBIX 3HAHH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHA ydeOHOTo mpeameTa «bronorus» BKIIOYAIOT: 3HAYUMBIE
UiE  GOPMHPOBaHHMS  MHPOBO33PEHUS  OOYYAIONMMXCS  MEKIUCIUIUTMHAPHBIE  (MEXKIPEIMETHBIC)
oOIIeHayYHble TIOHATHS, OTPaXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHEeNH(pHUKy METOIOB
MO3HAHMA, MUCIIOJB3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBICHHE, MPOIECC, CUCTEMA,
Hay4yHBIH (haKT, TMPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, HCCIeNOBaHWE, HAOIIOICHHE,
W3MEpeHHne, OKCIEPUMEHT | [pYTuX), YHHUBEpCalbHbIE y4yeOHbIe JeHCTBHUsS (IIO3HABaTeNbHBIE,
KOMMYHHKATUBHBIC, PETYJISITUBHBIE), oOecreunBatoye GopMHpOBaHue QYHKIIMOHAILHONW TPAMOTHOCTH
¥ COLMAJIbHON KOMIIETEHIMH OOYYaroIIHUXCs, CIIOCOOHOCTh OOYYArOIIMXCS HCIIOJIb30BAaTh OCBOEHHBIC
MEXIUCIUTUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHWA W yHUBEpCANbHBIE YyYeOHBIE [EHCTBHS B
MO3HABaTENIbHOW U COLUAIIbHOM MTPaKTHKE.

MertanpeaMeTHbIE pe3ysbTaThl OCBOCHHS MPOTPAMMBI CPEIHET0 OO0IIero oOpa3oBaHHSA TOJDKHBI
OTpaXkaTh:

OBiajieHHue YHUBEPCATbHBIMHU Y4eOHBIMH MO3HABATEJIbHBIMU JICICTBUSIMU:

1) 6azoBbIe JOrHYecKue AelCTBUM:

CaMOCTOSITENFHO (hOPMYITUPOBATH M aKTYaIM3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCTIONb30BaTh TPU OCBOCHUM 3HAHMI NPUEMBI JOTMUYECKOTO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHUs, Kiaccuukarmy, 0000IICHHS ), PACKPHIBATE CMBICI OMOJIOTHYECKUX MOHATHH (BBIACIATH MX
XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTHMHU OHSATUSIMHU ),

OTIPEACIIATh LEIH JCATEIBHOCTH, 3a/1aBasi apaMeTphl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCHUTH
Pe3YNIBTaThI ACSITEIHLHOCTH C MMOCTABICHHBIMH HIEISIMHU;

UCTIOJB30BaTh OMOJIOTHYECKUE TIOHATHUS IS OOBSICHEHUS (PaKTOB U SBJICHUI )KHUBOW TPUPOIBI;

CTPOUTh JIOTHYECKUE pPacCyXIeHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, [0 AHAJOTHUW), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYUS B PaCCMATPUBACMBIX SIBIICHUSX, (DOPMYyIUPOBAaTh BBIBOJBI U
3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS IIPEICTABICHUS CYIICCTBCHHBIX CBS3eH U
OTHOIICHWH B U3yYaeMBbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe NPOTHBOPEUUIl pa3HOro poja,
BEISBJICHHBIX B Pa3JIUYHBIX MHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C yYETOM aHaiIW3a WMEIOIIMXCS MaTepUANBbHBIX H
HEMaTepUATBHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTATOB IENSIM, OIICHUBAThH
PHYCKHU TIOCIEICTBUH JIEATSIILHOCTH;

KOODJAWHHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHAX PEabHOIO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KpEaTHUBHOE MBIIICHHUE ITPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HccJIeN0BaTeIbCKHE IeHCTBHS:

BJIaJeTh HAaBBIKAMH Y4e€OHO-HCCIICAOBATEIBCKON M TMPOCKTHOHW JEATEIBHOCTH, HaBBIKAMHU
paspelieHus mpooiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHUS
MPAKTHYECKUX 3a/1a4, IPUMEHCHHUIO Pa3IHYHbIX METOIOB IIO3HAHMUS;

UCIOJb30BaTh pa3IMYHbIC BHABI JCATCIBHOCTA [0 IOJYYCHHUIO HOBOIO 3HAHHS, €ro
HHTEPIPETALIUH, MPeOoOPa30BaHUIO0 U MPUMEHEHUIO B YUCOHBIX CUTYAIUSIX, B TOM YHCJIC IPU CO3AaHUU
y4eOHBIX M COLIMATIbHBIX TPOCKTOR;

(hopMUPOBaTh HAYYHBIH THI MBIIUICHUS, BJIAACTh HAyYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMU
MOHATHAMU U METOJAMHU;

CTaBUTh ¥ (OPMYJIHMPOBATH COOCTBEHHBIC 33]]a4H B 00Pa30BaTEIbLHON ACATCILHOCTH U )KU3HEHHBIX
CUTYaIHsX;

BBISBJIATh MTPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJlHW3UPOBaTh 3ajady, BBIIBHIaTh T'MIIOTE3y €&
peIlIeHUs, HAXOAWTh APryMEHTBHI IS JIOKA3aTe/IbCTBA CBOMX YTBEP)KIACHMM, 3a/laBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IMOJIYYCHHBIC B XOJ€ PCIICHHUS 3aJaud Pe3yjbTaThl, KPUTHYECKH OICHHBATH HMX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MCHEHHE B HOBBIX YCIOBHSIX;

JIlaBaTh OLICHKY HOBBIM CHUTYaI[HsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBJIATh IICJICHANPABJACHHBI IOMCK IIEpEeHOCa CPEACTB M CHOCOOOB JCHCTBUS B
poeCCHOHATILHYIO CPEIy;

YMETb [IEPEHOCUTH 3HAHHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 001aCTH KU3HEACATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WICH, MpeIaraTh OPUTHHAIBHBIC TIOIXObl U PEIICHUS, CTABUTh MIPOOJIEMBI U
3a/1a4¥, JOITyCKAIOIINE AIbTEPHATUBHBIC PEIICHMSL.

3) pa6ora c uHpopmManmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTE Y4eOHOTro MOCOOUs, HAyYyHO-
TIOITYJISPHON JINTEpaType, OMOJOTHYECKHUX CIOBapsAX M CIPAaBOYHUKAX, KOMITLIOTEPHBIX 0a3ax NaHHBIX, B
WHTepHeTE), aHAMM3UpOBaTh MHMOPMAIUIO PA3IMYHBIX BHUIIOB M (QOPM TMPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPESUHUBOCTH;

(hopMyIIMpOBAaTh 3aMPOCHI U IPUMEHSATH Pa3IMYHBIC METOIBI ITPH MTOUCKE U 0TOOpE OMOIOTHYECKON
uHpOpMAIUK, HEOOXOAMMOH ISl BHITIOTHEHUS YIeOHBIX 3a/1a4;



npuoOOpeTaTh  OMBIT  KCIIOJIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIIOIB30BAHUS PA3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONMTUMAIBHYIO (OPMY MPEACTABICHUS OMOJIIOTHYECKONW MH(OpPMAIIUN
(cxemsl, TpadyKH, AUATPAMMBI, TAONUIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B Ka4ECTBE CPEACTBA MpU paboTe ¢ OMOMOrHYeCKON WHPOPMALIUEH:
MPUMEHSATh XUMUYECKHE, (DU3MUYSCKUE U MAaTEeMaTHUCCKUE 3HAKU M CHMBOJIBI, (POpMYIIBI, a0OpeBUaTypy,
HOMEHKIIATYPY, UCIIOJIB30BaTh U MPe0o0pa30BhIBATh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATIISAHOCTH;

BIQJICTh HAaBBIKAMHU PACIO3HABAHUS W 3allUTH MHQpOpMAIuH, WHOOPMAIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBiajieHHe YHUBEPCATLHBIMA KOMMYHUKATHBHBIMH JIe/iCTBHSIMUA:

1) oOmenue:

OCYIIECTBIATh KOMMYHUKAIIMU BO BCEX c(epax >KM3HM, aKTHMBHO yYaCTBOBATh B JIMAJIOTE WIIU
JUCKYCCHH TIO CYIIECTBY OOCyXKIaeMoi TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBICKA3BIBATH CY)KICHHUS
OTHOCHUTEIIFHO BBITIOJHECHUS MPEIIaracMon 3aJlaud, YYUTHIBATH UHTEPECHI U COTIIACOBAHHOCTh TO3UIIUN
JIPYTUX YYaCTHUKOB JIMAJIOTa WU TUCKYCCHU);

pacnio3HaBaTh HeBepOajbHBIC CpPEACTBA OOIICHWS, MOHMMATh 3HAYCHHE COIMAJIbHBIX 3HAKOB,
MPENOCEUIOK BO3HUKHOBCHHMS KOH(MIMKTHBIX CHTyaldd, YMETh CMSTYaTh KOH(IUKTEI W BECTU
MIePErOBOPEI;

BIIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHUS W B3aUMOJICHCTBHS, IMOHUMATh HAMEPEHHS JPYTHX
JIO/ICH, MPOSIBIATE YBAXKUTENBFHOE OTHOIIEHHE K COOCCEAHUKY U B KOPPEKTHOH Gopme GopMyTupoBaTh
CBOW BO3PaKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs eATeJbHOCTh:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIIECTBA KOMAaHIHOW M MHAWBUAYAIHHON pabOTHI MPH pEIIeHUN
Omosormueckoii  MmpoOjeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH TPUMCHEHHS TPYIMIOBBEIX  (GopM
B3aMMOJICUCTBUSI TIPH PEIICHUN YUeOHOU 3a/1auu;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX NEHCTBHM € y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YJeHa KOJJICKTUBA;

MIPUHUMATH [IeITH COBMECTHOM IEATEIHbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH AEHCTBHUSA IO €&
JIOCTH)KEHUIO: COCTaBJIATh IUIAH JEWCTBUH, paclpeieisaTh podd C Yy4€TOM MHEHHMH YYacTHHUKOB,
00CyX1aTh pe3ynbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKIAQJa W KAKJOTO yYacTHHUKA KOMAaHJBI B OOLIMI pe3yJbTaT Mo
pa3pabOTaHHBIM KPHUTEPHSIM;

mpeyiaraTh HOBbIE TMPOEKTHI, OIEHUBATh HWJEH C TO3WIUN HOBHU3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISTh TMO3UTHBHOE CTPATETHUECKOE MOBEICHHE B DPA3IWYHBIX CHUTYAIWsIX, MPOSABISATH
TBOPYECTBO ¥ BOOOpaKEHUE, OBITh HMHUITMATHBHBIM.

OBiajjeHHue YHUBEPCAIbHBIMU PeryJIATHBHBIMU JeHCTBUAMM:

1) camoopranuzamnus:

UCTIOJh30BaTh OMOJIOTMYCCKUE 3HAHUSI JIJISl BHISIBIICHUS MPOOJIEM U WX PEIICHUS B J)KU3HCHHBIX U
Y4EeOHBIX CUTYAIIUSX;

BEIOMpAaTh HA OCHOBE OWOJOTMYECKUX 3HAHHWM IIETICBBIE W CMBICIOBBIC YCTAHOBKH B CBOMX
JEHCTBUSIX M TMOCTYNKax IO OTHOIICHHIO K JKMBOW MNPHPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKaFOIIUX;

CaMOCTOSTEIFHO OCYIIECTBIIATH MMO3HABATEIBHYIO JIEATCILHOCTD, BBISBIATH IPOOJIEMBI, CTABUThH U
(hopMynMpoBaTh COOCTBEHHEIC 3a/1a4¥ B 00pa30BaTEeIbHOMN ICATEIBHOCTH U )KU3HCHHBIX CUTYAIVSIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIaH PEHICHUS NPOOJeMBI C YYETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHNH;

JIaBaTh OICHKY HOBBIM CUTYAIIHSIM;

pactmpsTh paMK{ Y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEIIOYTCHHIA;



JeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIocoOCTBOBATh (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON 3pYIUIUHU B Pa3HBIX 00JacTAX 3HAHUIA,
MOCTOSIHHO TOBBILIATE CBOIM 00pa30BaTeNbHBIN U KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTH KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHHBATH
COOTBETCTBHE PE3YIBTATOB LIEISAM;

BJIaJeTh HAaBBIKAMH I103HABATEIILHONW pe(eKCHH KaK OCO3HAHHA COBEPIIACMBIX IEHCTBUH H
MBICIUTENIFHBIX TPOLECCOB, MX PE3YJTATOB M OCHOBAaHUM, MCHOJIB30BaTh HPUEMBI pedieKCHu A
OLIEHKHM CHUTYAIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3E PE3YIbTATOB AEATEIBHOCTH;

3) npuHsATHE ce0s U APYrUX:

NPUHUMATh ce0sl, TOHUMAsl CBOM HEJJOCTATKH M JOCTOWHCTBA,;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3E PE3YIbTATOB AEATEIHHOCTH;

NpU3HAaBaTh CBOE MPaBO U MPABO IPYTUX Ha OIINOKH;

pa3BUBaTh CHOCOOHOCTHh MOHMUMATH MUP € TIO3ULMH APYTOTr0 YEIOBEKa.

HPEJMETHBIE PE3YJIbTATBI

[IpenmetHrie pe3ynbTaThl OcBoeHMs mporpammbl COO mo Ouonornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue g yueOHoro npeamera «buosiorus» Hay4yHble 3HAHHS, YMEHHUS U CIIOCOOBI
JEHCTBUII TIO0 OCBOEHHMIO, WMHTEpIpETaldd W MpeoOpa3oBaHHIO 3HAHWH, BUABI AEATEILHOCTH II0
MOJIYYECHUIO HOBOTO 3HAHUS W NMPHUMEHEHHWIO 3HAHWH B PAa3MUYHBIX yYEOHBIX CUTyallMsX, a TaKXkKe B
peabHBIX KU3HEHHBIX CHUTYallMsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mpeaMeTHble pe3yibTaThl
IpeACTaBIeHBI 10 roaM 00y4YeHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yyeOHoro mpenmera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHMM O MeECTe€ M pOJM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUSA
€CTECTBCHHBIX HayK, B (OPMUPOBAHMHU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAZEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(yHKIMOHATBHOM TPAMOTHOCTH YeJIOBEKa ISl PEIICHHS KU3HEHHBIX 3a1ay;

YMEHHE pAacKphIBaTh COJAEpKaHWE OHOJIOTMYECKMX TEPMUHOB W IOHATHH: JKW3HB, KIIETKA,
opranu3M, Merabonu3M (oOMEH BeIIECTB M MPEBpALICHUE HHEPrHH), TOMeocTa3 (caMoperyisius),
YpOBHEBAsI OpPraHM3AlMsA JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHHE (PEMPOIYKIHs), HACIEICTBEHHOCTD,
W3MEHYHBOCTB, POCT U Pa3BUTHE;

YMEHHE H3JIaraTth OMOJIOTHYECKre TeOPHH (KIETOYHAS, XPOMOCOMHAs, MyTallMOHHAs, [IEHTPaIbHAS
JIOTMa MOJICKYJIApHOHW Onosorum), 3akoubl (I'. Menngens, T. Moprana, H. 1. BaBunosa) u yuenus (o
IIEHTpPaX MHOT000pa3wsi W TPOUCXOXKICHUS KyJIbTYpHBIX pactenuii H. V. BapwmioBa), ompenenmsTsh
TPaHUIBI UX IPAMEHUMOCTH K YKHBBIM CHCTEMAM;

yYMEHHE BJIaJIETh METOJaMH HAyYHOTO TO3HAHWSA B OMOJOTHH: HAOMIOJEHHE M ONHCAaHHE >KUBBIX
CHUCTEM, TPOIIECCOB U ABJEHHUM, OpraHW3alMsg W TPOBEIECHHE OWOJOTHYECKOTO OSKCIEPUMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBIIBICHHE 3aBHCHMOCTH MEXIy HCCIEIyeMBIMH BEIMYMHAMH, OOBICHEHHE
MONTyYEHHBIX Pe3yJIbTaTOB, HCIIONB30BAHHBIX HAYYHBIX TMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE [€1aTh
BBIBOJIBI HA OCHOBAHHH MOJTyYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEISATh  CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK TPOKAPUOT U OJyKapHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHa BEIIeCTB U
NpEBpallicHUsT JHEPTUM B KIEeTKe, (OTOCHHTE3a, IUIACTHYSCKOTO M HHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHT032, ME103a, OIUIO0TBOPEHHS, PA3MHOKEHHS, HHANBUIYAILHOTO PA3BUTHUSI OPTaHN3Ma
(oHTOTCHE3);



yYMEHHUE IPUMEHSATH TOTy4YeHHbIE 3HAHUA I OOBSCHEHUS] OMOOTHYECKUX MPOIIECCOB M SABJICHUH,
JUIS TIPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKM3HHU C IIebI0 oOecredeHus: 0e30macHOCTH
CBOETO 3JI0POBbS M 3[0POBbS OKPYXAIOIIUX JIONEH, COOMIOACHUS HOPM TIPaMOTHOI'O TIOBEICHHS B
OKpy’Kalolled MpUPOAHOW cpene, MOHMMAaHWE HEOOXOOUMOCTH HCIOJIB30BAaHUS — AOCTHKCHUHN
COBpPEMEHHOH OMOJOTHH M OMOTEXHONOTUH I PallMOHAIBFHOTO IPUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JeMEHTAapHbIEe TeHETHUYECKHE 3a/1a4d Ha MOHO- U JUTHOPHIHOE CKpeIluBaHHE,
CLCTJICHHOE HAacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS IS TNpeAcKa3aHus
HacJIeI0OBaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINIOJIHATE JIA0OPAaTOPHBIE W MPaKTUYeCKue paboThl, coOmMoaaTh mpaBuwia mpu padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPIPETHPOBaTh HHMOPMALHUIO  OHOIOTUYECKOTO
coJep)KaHusl, BKIIIOYAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CpEICTBa MacCOBOM
MHQOPMaLUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STUUECKUE aCTEKThl COBPEMEHHBIX HCCIEJOBAHHH B
Ouonorum, MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHHS, 000011as OHOIOTHYEeCKYIO
MH(QOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PaMOTHO HCIIOJIB30BATh MOHSITUHHBIA anmapatr OHOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yyeOHoro mpenmera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHMM O MeECTe€ M pOJM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUSA
€CTECTBCHHBIX HayK, B (DOPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHHSI, O BKJIAJE POCCHICKUX M 3apyOEKHBIX YyUEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3371ay;

YMEHHE pacKphIBaTh COJEpXKaHWe OWOJIOTMYECKMX TEPMHHOB WM TOHATHI: BHI, MOy,
TeHO(OH/I, SBOIIONWS, JBWKYIIUE CHIBI ((aKTOPBI) 3BOJIIONWH, NPHUCIIOCOOICHHOCTh OPTaHU3MOB,
BHJI000pa3oBaHMe, SKOJIOTHYECKUE (PAaKTOPBI, SKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHI, PEIyIeHTHI, [IEeTH
MUTaHK, SKOJIOTHYECKas upaMua, OuoreoneHo3, ouochepa;

yMEHHE W3JaraTth Omoyiormdeckue Teopuu (dBoionnoHHas Teopus Y. apBrHa, cHHTETHYECKas
TEOpHsI DBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3apogsimieBoro cxoactBa K. M. bapa, depenopanms
TJIaBHBIX HampapiieHuid U myteit sBomonnu A. H. CeBeprioBa, yuenust o 6mochepe B. W. BepHaackoro),
OTIPEETISATH TPAHULIBI UX PUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAyYHOTO TO3HAHWSA B OMOJOTHH: HAOMIOJEHHE M ONHCAaHHE >KUBBIX
CHUCTEM, TPOIIECCOB U ABJIEHHUM, OpraHW3alMsg W TPOBEIECHHE OWOJOTHYECKOTO OSKCIEPUMEHTa,
BBIIBIDKEHHE THUIOTE3bI, BBIIBICHHE 3aBHCHMOCTH MEXIy HCCIEIyeMBIMH BEIMYMHAMH, OOBSICHEHHE
MONTyYEHHBIX PE3yJIbTaTOB, WCIIONB30BAaHHBIX HAYYHBIX TMOHITHHA, TEOpPUH W 3aKOHOB, YMEHHE J€1aTh
BBIBOJIBI HA OCHOBAHWH MOJTyYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJICNIATh CYNIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIOTHYECKHX OOBECKTOB: BHUJIOB,
TIOYJIALNH, TPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH
NpPOIIECCOB:  HACJIEJICTBEHHOH  WM3MEHYMBOCTH,  E€CTECTBEHHOI'O  OTOOpa,  BHA000pa30BaHUS,
MIPUCIIOCOOIEHHOCTH OPTaHW3MOB, JEWCTBUS OKOJIOTWYECKHX (DaKTOPOB HA OPTaHM3MEI, TepeHoca
BEIICCTB M IIOTOKAa HSHEPrMM B DSKOCHCTEMAax, AHTPONOTCHHBIX H3MEHEHHH B OJKOCHCTEMAax CBOCH
MECTHOCTH, KPYTOBOPOTa BELIECTB M OMOr€OXMMUYECKUX LIUKIOB B OHocdepe;

YMEHHUE IPUMEHSATH TOTy4YeHHbIC 3HAHUA I OOBSCHEHUS] OMOOTHYECKUX MPOIIECCOB M SABJICHUH,
JUIS TIPUHATHUS MPAKTUYECKUX PEILICHUI B MOBCETHEBHOM JKM3HHU C IIebI0 oOecredeHus: 0e30macHOCTH
CBOETO 3JI0POBbS M 3[0POBbS OKPYXAIOUIUX JIONEH, COOMIOACHUS HOPM TPaMOTHOI'O TOBEICHHS B
OKpy’Kalollled MpUPOAHOW cpene, MOHMMAaHWE HEOOXOOUMOCTH HCIOJIB30BaHUS — AOCTHKCHUHN
COBpPEMEHHOH OMOJIOTHH ISl PALIMOHAIBHOTO MPUPOIOTIONB30BAHNS;

YMEHHE pelaTh dJIeMEHTapHble OMOJIOrMYEeCKre 3a/1a4i, COCTABIATh CXEMBI IIEPEeHOCca BEUIECTB H
9HEPIUM B dKOCHCTeMax (LT MUTaHus);

YMEHHUE BBINOJIHATE JIA0OPAaTOPHBIE W MPaKTUYeCKue paboThl, coOMoaaTh MmpaBuia mpu padote ¢
yueOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;



YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPHPETHPOBaTh HHMOPMALHUIO  OHOIOTUYECKOTO
coJiepKaHusl, BKIIIOYAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CpEICTBa MacCOBOM
MHQOpPMalUK, HAayYHO-TIOMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh TJ00aJbHBIE JKOJIOTUYECKUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO0 OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIECHHS, 000011as OHOIOTHIEeCKYIO
MH(QOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PaMOTHO HCIIOIB30BATh MOHITUHHBINA anmapatr OHOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KonuuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pasfenoB U TeM (mudposbie)
KonTpoabnbie | IlpakTudeckue
n/n NMPOrpamMMal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak Hayka 2 0.5 Bubnuroreka [IOK
2 JKvBbIe cHUCTEMBI M MX OpraHu3aIus 1 Bubmumoreka [TOK
3 XUMHUYECKHUI COCTAB U CTPOCHUE KICTKU 8 1 Bubnmoreka [IOK
4 JKuzHenesTenbHOCTh KISTKH 6 bubmuorexa IJOK
5 Pa3mHOXeHNE M HTHINBUAYAIbHOE Pa3BUTHE 5 | BuGmorexa LIOK
OpraHu3MOB
6 HacnencTBeHHOCTh ¥ N3MEHYHBOCTH 2 L5 BuGmorexa LOK
OpraHu3MOB
7 Cenekuust opranu3mMoB. OCHOBBI 3 Bu6morexa LIOK
OMOTEXHOJIOTUH
8 PesepBHOe Bpems 1 Bubnunoreka [IOK
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 4







IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
No KounyecTBO 4acon Jata Dy1ieKTPpOHHBIE HUPPOBHIE
Tema ypoka Kontpoasnsie  IIpakTuyeckue o0pa3oBaTeJIbHBIE
n/n Bcero H3ydeHHus
padoTbI padoThI pecypchl
bu6nmoreka [JOK
! bronorus B cHCTeMe Hayk ! 0 06.09.2023 | https://m.edsoo.ru/863e612
MeTo/TbI TO3HAHUS KUBOU TTPUPOIBL.
) [Ipaktuueckas padora Ne 1 | 0.5 bubmuoreka [HOK
«/crmonb30BaHue pa3TUIHBIX METOJIOB 13.09.2023 = https://m.edsoo.ru/863e6122
NPY U3YYCHUH OHOJIOTHIECKUX 00BHEKTOBY
3 buonornyeckre CUCTEMBI, TTPOIIECCHI M KX 1 bubmuoreka [HOK
H3yueHHe 20.09.2023 | https://m.edso0.ru/863e6564
4 XuMudeckuii coctaB KieTkd. Boya u | bu6mmoreka [JOK
MUHEpaJIbHBIE COJTU 27.09.2023 | https://m.edsoo.ru/863e674¢
5 Benku. CoctaB u cTpoeHue GENKOB 1 Bubmiorexa HOK
04.10.2023 |  https://m.eds00.ru/863e6b72
DepMeHTH — OHOJIOTHYECKHE
katanuzatopsl. Jlaboparopuas padorta Ne 1
6 «M3yueHne KaTadIuTHIECKOH aKTUBHOCTH 1 0.5 bubamoreta LIOK
11.10.2023 = https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUITa3bl HITH
KaTanasbl)»
Bbubnunorexa [JOK
7 Vraesonsl. JIummmast 1 1 18.10.2023 https-//m.cdsoo.ru/863¢6870
bu6mmoreka [JOK
8 Hyxnenossie kuciors. ATO ! 25.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOIBI H3YICHUS KICTKH. | bubmuoreka [IOK
Knerounas teopus 15.11.2023  https://m.edsoo.ru/863e6e88
10 Krnetka xak nenocTHast )KuBasi CHCTEMa 1 bubmmnoreka [IOK




22.11.2023

https://m.eds00.ru/863e6e88

CrpoeHure 3yKapuOTHUECKON KIETKH.
JlaGoparopHast pabota Ne 2 «/3y4enue
CTPOCHHS KJICTOK PACTCHUMH, )KUBOTHBIX,

bu6mmoreka [JOK

1 rpuOoB 1 OaKTEepHil IO MUKPOCKOIIOM Ha 05 29.11.2023 = https://m.edso0.ru/863e6{f0
TFOTOBBIX MHKpOIIpEnapaTax u ux
OIIHCaHHUCH
bu6mmoreka [JOK
12 Obuer BemecTs AITH MeTaGomsM 06.12.2023  https:/m.edsoo.ru/863e766¢
13 ®doTtocuHTe3. XEeMOCUHTE3 bubmorexa OK
13.12.2023  https://m.edsoo.ru/863¢7¢98
14 DHepreTuveckuii 0OMeH bubmmorexa IOK
20.12.2023 | https://m.edsoo.ru/863e7aac
JKuzHeHHBIN UK KIIeTKHU. Jlenenue
KiaeTku. Muto3. JJabopaTopuas padora Ne
15 3 :Ha6n}0z[e1({):16 MI/?T(Z)F;a 1(3) II:neTIfaf o 0.5 bubmmorexa LOK
27.12.2023  https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa TyKa Ha TOTOBBIX
MUKpOIIpenapaTax»»
16 buocunres Oenka. Peakiins MaTpu4HOTO bubmuoreka 1HOK
CUHTE3a 10.01.2024  https://m.edsoo.ru/863e796¢
bu6nmoreka [JOK
17 Tpancima — OuocunTes beria 17.01.2024 | https://m.edso00.1ru/863e796¢
18 Hexnerounsie popMbl 5KM3HU — BUPYCHI Bubmiorexa HOK
24.01.2024  https://m.edsoo.ru/863¢7540
19 ®opMBbI pa3sMHOKEHHS OPTraHU3MOB bubamoreta LIOK
31.01.2024 | https://m.edsoo.ru/863e831¢
20 Meiios butnmoreka [JOK
07.02.2024 | https://m.edsoo.ru/863e7f4a
21| o Onmoncrmoperne TaGopmropes 03 Bammoraxa [IOK
14.02.2024 | https://m.eds00.ru/863e81b6

pabota Ne 4 «MzyueHue cTpoeHust




IIOJIOBBIX KJICTOK Ha I'OTOBBIX

MHUKpOTIperapaTax
22 WNunuBunyansHoe pa3BUTHE OPraHU3MOB Bubmiorexa HOK
21.02.2024 | https://m.edso0.ru/863e¢8436
” I'eneTnka — HayKa 0 HaCIEACTBEHHOCTH U bubmuoreka 1HOK
W3MEHYUBOCTHU 28.02.2024 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HaCIIeOBaHUS
24 HpI/ISHaKOII:. MOHOI‘I/I6pI/II;[HOC bubmmorexa LOK
06.03.2024 | https://m.eds00.ru/863e¢8878
CKpelIBaHNE
)5 JurubpuaHoe CKpenuBaHie. 3aKoH bubmuoreka [IOK
HE3aBUCHMOTO HaCJIeIOBaHUS MIPU3HAKOB 13.03.2024 | https://m.edsoo.ru/863e89a4
CuenieHHOE HaclleI0BaHUE TIPH3HAKOB.
JlaboparopHas padota Ne 5 «M3ydyenue
2% Pe3yABTaTOB MOHOTHOPHIHOTO H 0.5 Bbu6mmoreka LIOK
JUTHOPUIIHOTO CKPEIINBAHUS Y 20.03.2024 | https://m.edsoo.ru/863e8c60
JIp0o30(HIIbI Ha TOTOBBIX
MHUKpOTIpenapaTax
27 TI'eneruka nona. HacnegoBanue Bbubnunorexa [JOK
MIPHU3HAKOB, CUCIUICHHBIX C IOJIOM 03.04.2024  https://m.edsoo.ru/863e8¢60
MN3menunBocth. HeHacnencTeeHHas
U3MEHYMBOCTH. JlJaboparopHas padorta Ne
28 6. U3zydeHne MoIupUKaAITUOHHOM’ 0.5 bubnmoreka [JOK
HW3MEHYMBOCTH, TIOCTPOCHUE ' 10.04.2024 = https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PSJIa ¥ BApUAIIMOHHON
KpUBOII»
HacnencTBeHHast H3BMEHYHBOCTb.
79 JlaboparopHas padota Ne 7. «AHanu3 0.5 bubmuoreka [IOK
MyTaluid y Apo30(WIbl Ha TOTOBBIX 17.04.2024 | https://m.edsoo.ru/863e8efe
MUKpOIIpEeapaTaxy
30 I'enetuka yenoBeka bubmorexa LIOK
24.04.2024 | https://m.edsoo.ru/863e8d78




PesepBHEIit ypok. O000IICHHE TIO TEME

bu6mmoreka [JOK

31 «Hacue/CTRCHHOCTE 1 H3MEHTHBOCTS ! 24.04.2024 | https://m.edsoo.ru/863e6e88
OpPTraHU3MOB)
32 CernekIus Kak Hayka U Iporiece 1 bubmmorexa IOK
08.05.2024  https://m.edsoo.ru/863¢9214
13 MeToanl ¥ TOCTHKEHHUS CEIEKIINH | Bbubnunorexa [JOK
pacTeHUH M KUBOTHBIX 15.05.2024  https://m.edsoo.ru/863¢9214
34 buorexHomorus kak oTpacib 1 bubmuoreka 1HOK
MIPOU3BOICTBA 22.05.2024  https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buonorus, 10 knacc/ 3axapos B.b., Pomanosa H.1., 3axaposa E.T.; mon pegakumeit KpukcyHosa
E.A., OGmmecTBO ¢ OrpaHUuEHHON OTBETCTBEHHOCTBIO «PyccKoe ClOBO - y4eOHUKY

UHTEPHET- PECypChl

METOJUMYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HuTepHeT- pecypcesl

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

POIII, LIOK, A -xnacc






