


MOACHUTEJIBHAS 3ATIMCKA

[Ipu pazpabotke mporpaMmsbl IO OMOIOTHH TEOPETUUECKYIO OCHOBY AJISI ONPEACICHUS! TOAX0J0B K (POPMHUPOBAHHIO
cojiepkaHus  yuyeOHOro mpeamera «bBHOJOrHS»  COCTaBWIM: KOHIENTyaidbHble mojoxkenuss @OIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIeH, CoJepkaHus, pe3ysIbTaToB 00y4eHHs U TpeOOBaHMH K YPOBHIO IIOATOTOBKH BBIITyCKHHUKOB,
MOJIOKEHUSI 00 OOMMX LeNsSX W NPUHIUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpelHEero oOmiero
obpazoBanusi B Poccuiickoii Depepannn, a Takxke MONOKEHUS O crennpuke OMOIOTHH, e€ 3HAYCHWU B MO3HAHUH JKUBOU
HpUPOIBl M 00ECIIeYeHNH CYIIECTBOBAHUS YeloBedecKoro obmiectBa. COTNIaCHO HA3BAHHBIM ITOJIOKEHUSIM, OIpPEICICHBI
OCHOBHBIE ()YHKLIUH ITPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu AaéT MpeacTaBieHHE O LEsIX, 00 o0Iel cTparernd o0ydeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOydaromuxcsi cpefcTBaMu ydeOHoro mpeamera «buomorus», ompexpenseT o0s3aTeNbHOE MPEAMETHOE COAEP)KaHUE, ero
CTPYKTYpY, pacrpeesieHue 1o pas3zenaM U TeMaM, PeKOMEHYeMYIO ITOCIeI0BaTeIbHOCTh N3ydeH s ydeOHOTO MaTepHaa C
y4ETOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHKH 00pa30BaTEebHOTO MpoLiecca, BO3PACTHBIX 0COOEHHOCTEN
00y4arOITIXCS.

B mporpamme 1mo OHOIOTHH TaKke yUUTBHIBAIOTCS TPeOOBAaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAIIPEAMETHBIM U
MPeIMETHBIM pe3yibTaTaM o0y4eHusl B (POPMHUPOBAHUK OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENBFHON NESATEIBHOCTH/Y4eOHBIX
JeWCTBUI 00yYaroIuXcsl 0 OCBOSHHIO COJIepKaHuUsI OMOIOTHUYECKOT0 00pa30BaHMsI.

B nporpamme no 6uomorun (10-11 xmaccel, 6a30BBI YPOBEHB) peaIn30BaH MPUHIIHAI TPEEMCTBEHHOCTH B U3YIEHUHU
Ouonoruu, Onarogaps yemy B HEH MpOCMaTpPUBAETCsI HAMPABICHHOCTh HAa pa3BUTHE 3HAHWH, CBA3aHHBIX ¢ (POPMHPOBAHHEM
€CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHUSA, HEHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTHYCCKOI'O MBIIJICHUA, HpCI[CTaBJ]CHI/Iﬁ
0 37I0pOBOM 00pa3ze KM3HM M OEpPeKHBIM OTHOLICHHEM K OKPY’Karomed npupoaHoi cpexae. [loatomy Hapsmy ¢ M3ydeHHEM
00mEeONOIOTHYECKUX TEOpUi, a TakkKe 3HAaHHKH O CTPOCHMM JKMBBIX CHCTEM pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX
MMPOTCKAMIIUX B HUX IPOLUECCCOB B IpOrpaMMeE 110 GI/IOHOFI/II/I YACJICHO BHUMAHUEC UCIIOJB30BAHUIO MOJTYYCHHBIX 3HAaHUM B
MOBCETHEBHOW KM3HU ISl PEICHHs TNPHKIAIHBIX 33/1a4, B TOM YHCIe: MPOQHIAKTUKH HACIEACTBEHHBIX 3a00JIEeBaHUI
YeJIOBEeKa, MEIUKO-TeHETHYEeCKOrO KOHCYIBTHPOBAHUS, OOOCHOBAaHMS AKOJOTHYECKH IeJIecO00pasHOro IOBEICHUS B
OKpYy>Karolllel MPUPOJHOM cpelie, aHaIu3a BIUSHUS XO34MCTBEHHOW JESTEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJIGHHE BHUMAaHWS K TNPHUKIAAHON HamNpaBIEHHOCTH y4eOHoro mnpeamera «buomorus»
MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECHEYECHHUS] YCIOBUH Ui pEHICHHs OXHOM M3 aKTyalbHBIX 3aJad I[IKOJBEHOTO
Ononormueckoro 00pa3oBaHus, KOTOpas MpenoiaraeT (GopMUpOBaHHE Y OOYYArOIIUXCSI CIIOCOOHOCTH aJanTUPOBATHCS K
W3MEHECHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

Buonorust Ha ypoBHe cpemHero oomiero o0pa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieurnBaeT (popMHUpPOBaHUE Y
O0ydaroIuxcsi MpPeACTaBICHUH O HAay4yHOH KapTHHE MHUpa, pacmupser ¥ o0oOmaeT 3HaHHA O J>KUBOM mpupone, eé
OTINYUTCIIBHBIX ITPU3HaKax — ypOBHeBOﬁ OpraHuvs3anyu U 5BOJIIOLWH, CO3):[aéT YCIOBUA [JIA: MO3HAHUA 3aKOHOB JKUBOM
npUpoAbl, QopMUpOBaHHS (QYHKIMOHATLHOH TPAaMOTHOCTH, HAaBBIKOB 37I0pOBOIO0 M Oe3omacHOro o0pas3a JKW3HW,
HKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHMS K XMBOW PUPOJE U YEIOBEKY.

Boubiioe 3HaueHne OMOJIOTHS IMEET TaKXKe JUTS PEIICHHsI BOCTIUTATEIBHBIX M PAa3BUBAIOIINX 3a]1ad CPEHEr0 00IIero
oOpa3zoBaHus, couuanu3anuyu oOydaromuxcs. M3yuenwe Ouosnorunm oOecrnieuynBaeT yclIoBUS Ui (OPMHUPOBAHHUS
MHTEIUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX W HMH(MOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOH KYJBTYpBI, CIIOCOOCTBYET
MHTETpaly OMOJIOTHYECKNX 3HAaHUU C MPEACTABICHUSMHU U3 JPYTHX yYeOHBIX MPEJAMETOB, B YACTHOCTH, (DU3UKH, XUMUH H
reorpaduu. HaspaHHbIe mMONIOKEHHWS O TMpeJHAa3HAYeHUH YydeOHOro mpeamera «BHONOTHS» COCTAaBHIM OCHOBY IS
OIIpeIeNIEHHsI TIOIX0/I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €T0 COICPKAHUS, TIPEICTABICHHOTO B IPOrpaMMe 110 OHOJIOTHH.

Orbop coxmepxanus ydeOHOro mnpenmera «buonorums» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3UIMN
KYJIETYpOCOOOPa3HOTO TOAX0a, B COOTBETCTBUH C KOTOPBHIM 00yYaromrecs JOKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAUHMBbIC
it GOpMHPOBaHUS O0IIEH KYJIbTYpBI, ONPEACISIONINe aJJeKBaTHOE IOBEJCHUE YelIOBeKa B OKPYKAOIIEH MPUPOIHON cpeie,
BOCTPEOOBaHHBIE B TOBCEJHEBHOM XKHU3HH U MPAKTHUECKOH AesaTenbHOCTH. Ocob0e MECTO B 3TOH cHCTeMe 3HAHUH 3aHUMAIOT
AIIEMEHTHI COJIEP)KaHUsI, KOTOpPhIE CIyXKAT OCHOBOH JUisi (POPMHPOBAHHS TPEJICTABICHHA O COBPEMEHHOH €CTeCTBEHHO-
HayT-IHOI‘/'I KapTUHE MHUpa H LHEHHOCTHBIX OPHUCHTAUHAX JIMYHOCTH, CHOCO6CTBYIOHII/IX TyMaHu3alnuu OHMOJIOTHYECKOTO
o0pa3oBaHUsI.

CTpyKTypupoBaHHE coJiepKaHusi y4yeOHOro MaTepuaja B HporpaMMe IO OWOJIOTHHM OCYIIECTBIEHO C Y4YETOM
MPHOPUTETHOTO 3HAYCHHS 3HAHWUH 00 OTIIMYUTEIHHBIX OCOOCHHOCTSIX JKMBOW HPUPOABI, O €€ YpOBHEBOW OpraHM3alMd U
SBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType y4eOHOro npeamMeTa «bronorus» BelIeIeHbI CIEAYIOINE COepKaTeIbHbIC
muHun: «buomnorus kak Hayka. MeToapl HayyHOro mo3HaHus», «Kierka kak Owosormueckas cuctemay, «OpraHu3M Kak
Ouonoruueckass cucrema», «CucTeMa W MHOrooOpasue OpPraHUYeCKOro MHUPa», «IBOJIIOLMS JKUBOW IMPHPOJBIY,
«KOCHCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Henp n3ydyenus: yueOHoro npeamera «buojorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE OOYdYalOIIMMHCS 3HAHHUAMH O
CTPYKTYPHO-(YHKIMOHAILHONH OpraHU3alUM XHUBBIX CHCTEM Pa3HOTO paHra W NMPHOOpPETeHHE YMEHHWH HCIOJNb30BaTh 3TH
3HAHUSI JJIsl TPAMOTHBIX JISHCTBUI B OTHONIEHUH OOBEKTOB JKUBOW PUPOJIBI U PEIICHHST PA3TIMYHBIX )KHU3HEHHBIX TIPOOIIEM.

JocTmwxeHrne nend u3ydeHus: ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypoBHE 00ecHeuMBAETCSl PEIICHHEM
CIICAYIOIIMX 3aau:

OCBOEHHME OOYYAIOIIMMHUCS CHUCTEMBl 3HAHUH O OMOJIOTMYECKHX TEOPHUSAX, YUEHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THIIOTE3aX, MPaBHJIAX, CIYXAIIUX OCHOBOW IS ()OPMHUPOBAHMS HPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOAaxX HAy4YHOTO TO3HAaHHMS, CTPOCHUH, MHOTOOOpa3HH M OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOrO YpPOBHS OpraHU3aINH,



BBIJIAIOIINXCST OTKPBITHAX U COBPEMEHHBIX MCCIIEJIOBAHUSX B OMOJIOTHHY;

(dhopMupoBaHue y OOYy4arOMIMXCS MO3HABATEIHHBIX, HHTCIUICKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporecce
aHaJu3a JIaHHBIX O IMYTSX Pa3BUTHs B OMOJOTMH HAYYHBIX B3MJISAJOB, UICH W TIOAX0JI0B K H3YYECHHIO )KUBBIX CHCTEM Pa3HOIO
YPOBHSI OpTaHU3AIINY;

CTaHOBJICHHE Yy 0oOyvaromuxcsi oouiel KyiabTyphl, (QyHKIMOHAJIBHON I'PAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSITH H
OIICHUBATh SIBIICHUSI OKPYXAIOIIET0 MHpA JKUBOW MPUPOJLI HA OCHOBAHUM 3HAHWM U ONbBITA, MOJYYCHHBIX MPU HU3YYCHUU
OHOJIOTruH;

¢dopmupoBaHue y 0Oy4aroUXcsi yMEHHH HJUTIOCTPUPOBATh 3HAYCHHWE OMOJOTMYECKMX 3HAHMK B TMPAKTUYECKOH
JESATSILHOCTH YEJI0BEKa, PA3BUTHUA COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHH;

BOCIUTAHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHWS YEJIOBEKOM JXHUBOW MPUPOJBI, HEOOXOJUMOCTH OEpesKHOTO
OTHONICHUS K HEH, COOJIOJICHUS 3TUYECKUX HOPM NIPH MPOBEACHUH OHOJOTHYECKUX UCCIICIOBAHUI,

OCO3HAHUC IIEHHOCTH OWMOJIOTHYSCKUX 3HAHUM JIJIs TOBBINICHHWS YPOBHS 3KOJOTHYECKOH KYJIBTYpBI, IS
(hopMHUPOBaHUS HAYYHOTO MUPOBO33PEHHS;

MPUMEHEHNE TPHUOOPETEHHBIX 3HAHWW W YMEHHH B TIOBCEOHEBHOW JKM3HM I OLEHKHA TOCTEICTBUIM CBOEH
JeSITENIbHOCTH TI0 OTHOILICHHUIO K OKPYXAarollel cpele, COOCTBEHHOMY 3A0pOBBbIO, O0OCHOBaHWE U COOJIOACHUE MeEp
Mpo(UIAKTUKY 3a00JICBaHUT.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemasi Ha 0a30BOM YPOBHE, SBISETCS 00S3aTeIbHBIM
y4eOHBIM MPEIMETOM, BXOJISIIMM B COCTaB MPEIAMETHOM 00J1acTH «ECTeCTBEeHHO-HAYYHBIE MPEAMETHIY.

st u3ydenust 6Mooruu Ha 6a30BOM ypOBHE CpeIHEro o0Iero oopazoBanusi oTBoauTcs 68 yacos: B 10 kmacce — 34
gaca (1 gac B Hemenmo), B 11 kmacce — 34 gaca (1 gac B HeAeIo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBs3p OMOJIOrMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JAPYTMMH €CTECTBEHHBIMHM HayKaMH,
¢unocodueli, 3TUKOM, 3CTETUKON u mpaBoM. Pons Ouonornu B (pOpMUPOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI MUpA.
Cuctema OMOJIOTMYECKHUX HAYK.

Metoapl 1O3HAHUS JKUBOM TNPUPOIbl (HAONMIOACHME, SKCIEPHUMEHT, OIKCaHWE, W3MEpEHHue, Kiaccupukaunus,
MOJICJINPOBAHKE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpanuu:

IToptpetsi: U. HapBun, I'. Menaens, H. K. Konsios, . Yorcon u @. Kpuk.

Tabmump! 1 cxeMbl: «MeToabl TTO3HAHUS KUBOU PHUPOIBD.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

[IpaxTiaeckas padoraNe 1. «/cmonp30BaHre pa3TUIHBIX METOJOB MIPH N3YICHUN OHOIOTHYECKUX O0BEKTOBY.

Tema 2. JKuBble cHCTEMBI U HX OPraHU3aLMs.

JKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouojoruu. OTIWYME JKUBBIX CUCTEM OT HEOPraHHYeCKOH
TIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pa3HooOpasne. YPOBHH OPTaHU3AINN OMOCUCTEM: MOJIEKYIISIPHBIHN, KIIETOUHBIA, TKAHEBBIH,
OpTaHN3MEHHBIN, MOMYJISIOHHO-BUI0OBOM, 5KOCUCTEMHBIH (OMOTeoeHOTHIECKHH ), OMOChEpHBIIA.

JdemoHcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «Y POBHU OpraHN3aLUH KUBOM IPUPOIBI».

Ob6opynoanue: mosenb monekynbl JJHK.

Tema 3. XuMu4yeckuii cocTaB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTBHI: MAaKpPOAJIEMEHTHI, MUKpPO3/IeMeHThl. Boxa u mMuHepanbHbIe
BEILIECTBA.

OyHKIMK BOJBI M MUHEPAITLHBIX BEHIECTB B KieTke. [lognepkanne ocMOTHYECKOTO OanaHca.

Benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEpHl OenkoB. He3aMeHMMble M 3aMEHUMBIE
AMHHOKHCIIOTHl. AMMHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPBI OETKOBOM MOJIEKYJIBbI (IEPBUYHAS, BTOPUYHAS, TPETUIHAS U
YeTBepTHUYHAS CTPYKTypa). XUMHUYECKUE CBONCTBA OenKkoB. bromorndyeckue GyHKINN OSITKOB.

depMeHTH — Ononornyeckne Karaau3atopsl. CTpoeHne (epMeHTa: aKTUBHBIN LIEHTpP, CyOcTpaTHas crienu(UIHOCTS.
Kodepmentsl. Buramunsl. OTinunst GepMEHTOB OT HEOPraHUIECKHUX KaTaIn3aTOPOB.

VYraeBoapl: MOHOCaxapuIsl (TI0K03a, prulo3a 1 1e30Kkcupr0o03a), Aucaxapuisl (caxaposa, JakTo3a) U MOoIrcaxapuiabl
(kpaxMai, TIMKOTeH, LIeJITr0NI03a). bronorndeckue GyHKINU yTiIeBOAOB.

Jlummapr:  Tpuraunepuasl, Qochonunuabl, crepouasl. [mapoduiabHO-THAPOPOOHBIE cBoiicTBa. buonorndeckue
¢ynkunyn munuaoB. CpaBHEHUE YTIIEBOAOB, OSIKOB M JIMMUI0B KaK HCTOYHUKOB SHEPTUH.

Hykneunnossie kucnots: JJTHK u PHK. HykneoTu sl — MoHOMEpHI HYKJIEHHOBBIX KHcTOT. Ctpoenue u pynknuu JJHK.
Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: ctpoenue n GpyHKIUH.

utonorus — Hayka o kierke. Knetounas Teopus — npuMep B3aUMOAEHCTBUS UIeH U (aKTOB B HAYYHOM ITO3HAHMU.
MeToabl n3yueHHs KIETKH.

Knertka kak nenoctras xwuBasi cucrema. O0Iye Npu3HaKky KIETOK: 3aMKHYTasi HapykHasi MemMOpaHa, mosiekynbsl JTHK
KaK FeHEeTHYECKHH ammnapar, CUCTeMa CUHTe3a OeJIKa.

Tumel KJIETOK: dyKapHOoTHYecKas W HpokapuoTHyeckas. OCOOCHHOCTH CTPOCHUS NPOKAPUOTHUECKOW KIIETKH.
Knerounast crenka Oaktepuii. CTpoeHHE SYKapUOTHYECKOW KieTkH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOW, YKUBOTHOM U
IpUOHON KIETKH.

[ToBepxHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOUHAs CTEHKA, TIIMKOKAJIHMKC, X ¢pyHkuuu. [lnazmatuueckas memOpaHna, e
cBorictBa u ¢yHknuu. [{utoruiazma u e€ opraHowasl. OpHomMeMOpaHHble opraHouibpl kinetku: OIIC, ammapar ['onbmkw,
nu30coMbl. [lomyaBTOHOMHBIE OpraHOWAB! KIETKW: MUTOXOHAPHUH, TUIACTHABL. [IporcxokaeHne MUTOXOHIPHUHA M TUTACTHL.
Buasl mnactua. HememOpaHHBIE OpraHoOMIbl KIETKH: pHOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHOJIU, PECHUYKH, KI'YTHKH.
@DyHKINN OPraHOMIOB KJIETKH. BKITtoueHus.

Anpo — perynaropHbiii neHTp KieTku. CTpoeHue sifpa: saepHas o00J0YKa, KapHoIula3Ma, XPOMAaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdemoHcTpauuu:

[oprpetsr: A. JleBenryk, P. I'ykx, T. IlIBann, M. neiinen, P. Bupxos, x. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panknun, K. M. bap.

Huarpammsbl: «PacnpenencHie XUMHUYECKHMX JJIEMEHTOB B HEXHMBOM mpupone», «PacrpeneneHne XHMHYECKHX
3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabmuuer u cxemsl: «lleproandeckas TabIMIa XUMAYECKUX 3JIEMEHTOBY, «CTpoeHHe MOJIEKYJIbl BOABD», «brnocuHTes
Oenka», «CtpoeHue Mosekynsl Oenka», «Ctpoenue depmenta», «Hyknennossle kucnotel. JHK», «CtpoeHne mMonexymst
AT®», «CtpoeHHE JYKapHOTHUECKOW KIETKH», «CTpOoeHHE >XKMBOTHOW KIETKW», «CTPOCHUE pPACTUTEIHHOW KICTKHY,
«CTpoeHHe IPOKapUOTHUECKON KIEeTKN», «CTpoeHue 11pa KIeTKN», «YTIEeBOABD, «JIumuasy.

ObopynoBaHue: CBETOBOH MHKPOCKOIN, 000pyI0OBaHUE sl TIPOBEACHUS HAOIIONEHHUH, U3MEPEHHH, IKCIIEPUMEHTOB,



MHUKpOTIpenapaTsl PACTUTENBHBIX, )KUBOTHBIX M OaKTE€PHUAIbHBIX KIETOK.

JlabopaTopHbIe M NPpaKTHYeCKHe PadOTHI:

Jlaboparopuast pabora Ne 1. «M3ydeHue KaTalMTUYECKOH aKTHMBHOCTH (PEPMEHTOB (Ha MPHMEPE aMuiia3bl HIIH
KaTaJia3bl)».

JlaGopatophas pabora Ne 2. «M3yueHne cTpoeHHs KIETOK PAacTeHHUi, )KMBOTHBIX M OAaKTEpH MOJ MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpenapaTax 1 UX OMUCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM META00IN3M. ACCUMIIIAINA (TIaCTUYECKUit 0OMEH) M TUCCUMIIISIMS (dHEpTreTHYeCKHi OOMEH )
— JIBE€ CTOPOHBI €AWHOTO Mpolecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHHs BELIECTB W HSHEPTUM B TMOHUMaHHUU
MeTtabonm3ma.

Turer oOMeHa BemecTB: aBTOTPOMHBIA u reTepoTpodHBIA. Ponb ¢epMeHTOB B 0OMEHE BEIIECTB M MPEBpaIICHUN
SHEPTUH B KIIETKE.

®dorocunTe3. CeToBas W TemMHOBas ¢a3pl (orocwHTe3a. Peaknum (orocmHTe3a. DHPEKTHBHOCTL (HOTOCHHTE3A.
3Hauenue (oTocuMHTE3a U KM3HHM Ha 3emie. BriusHue ycrmoBmil cpemsl Ha (oTocnHTE3 W CHOCOOBI MOBBIIICHHUS €T0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIHE OaKTepru. 3HAaUEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3emuie.

OHepreTHuecknii OOMEeH B KieTKe. PaciieruieHne BemiecTB, BBIIEICHHE M aKKyMyJIHPOBaHWE JHEPTHH B KIETKE.
Ortanbl sHepreTudeckoro oomena. ['nukonu3. bpoxenne u ero Bumasl. KucnopoaHoe okucieHne, HIM KIETOUYHOE JbIXaHHE.
OxucnutensHoe QochopunupoBanne. IPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakumn matpuunoro cuute3a. ['enermueckas mHpopmarus u JIHK. Peanmszamms remerndeckodd mHQOpManud B
kieTke. ['eHeTrueckuii ko u ero coiictBa. TpaHckpumius — matpudanslii cuaTe3 PHK. Tpancnsius — 6uocunaTe3 Oenka.
Oransl Tpancisinun. KonupoBanne aMuHokucior. Posb pubocoM B OnocuHTese Oenka.

Hexnerounsie ¢popmel sxxu3an — Bupychl. Mcropus otkpeitus Bupycos (. M. UBanoBckuit). OcoOeHHOCTH CTPOCHUS U
KU3HEHHOTO IUKJIa BUPYcoB. bakrepuodaru. bonesHn pacTennii, )KWBOTHBIX M YEJIOBEKa, BEI3BIBAEMBIE BHpycaMu. Bupyc

nmmyHonedumura uenoBeka (BHUY) — BozOymurtens CIIMa. OOpaTHas TpaHCKpUIIMs, peBepTaza M HWHTErpasa.
[MpodunakTka pacpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.
JdemoHcTpanum:

[optpetsr: H. K. Konbsuos, J. . IBanosckuii, K. A. Tumupsizes.

Tabmure! 1 cxembl: «Turel mutanusy, «MeTabou3my», «KMUTOXOHAPUIY, «JHEPreTUICCKUI 00OMEH», «XJIOPOILIACTY,
«Dorocunres», «Crpoenne JIHK», «Ctpoenne m QyHkunmonmpoanne reHa», «CuHTe3 Oenmka», «l eHeTHUeCKHH KOm»,
«Bupycs», «bakreprnodarmu», «Ctpoenue u xxu3HeHHbIi nukn Bupyca CIIWU/]a, 6akrepuodaray, «Pemmukanus JHK».

Oo6opynoBanue: Moaenu-anmiukaiuu «Y nsoenue JJHK u tpanckpunmms», «buocunres 6enka», «CTpoeHUE KICTKY,
Mozens ctpykrypsl JJTHK.

Tema 5. Pa3MHO:KeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbId 1IUKJ, WM JKW3HEHHBIM LUK KiaeTku. MHTepdasza u muros. Ilporecchl, nporekaronme B UHTEpdhase.
Perummkanust — peakiust matpuanoro cuate3a JJHK. Crpoenne xpomMocoM. XpoMOCOMHBIH HabOp — KapHOTHII. JIUTITONIHEIH
W TalUIOWAHBIA XPOMOCOMHBIE HaOOphl. Xpomatuzpl. lluTomornveckre OCHOBBI Pa3sMHOXKEHHS W WHAWBUIYaIHHOTO
Pa3BUTHS OPraHU3MOB.

Henenne xknetku — Mmuto3. Ctaguu muto3a. [Ipoiiecchl, Mpoucxoasimuye Ha pa3HbIX CTaAUSX MUTO3a. bruomorndeckuit
CMBICJI MUTO3A.

[IporpamMmmupyemasi ruOeb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHST OpPraHU3MOB: Oecroynioe W MojioBoe. Buipl Oecroyioro pa3MHOXKEHHS: JIEIeHUe HaJBOe,
MOYKOBAHUE OJJHO- ¥ MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHKe, BEreTaTHBHOE pa3MHOKeHHe. VICKycCTBEHHOE KIIOHHPOBaHHE
OpPTraHHU3MOB, €70 3HAUEHUE ISl CEIEKIUH.

[TomoBoe pasMHOXKEHHE, €T0 OTJINYHS OT 0ECIOIOoTO.

Meiio3. Cragumm wmeiioza. Ilporeccsl, mpoucxomsmume Ha crafusx weiio3a. [loBemenme xpomocoMm B MeHo3e.
Kpoccunrosep. bruonoruueckuii cMpIca 1 3HaU€HHE MeH03a.

I'ameTorene3 — mpouecc 00pa3oBaHHUs MOJOBBIX KIETOK Y >KMBOTHBIX. I10JIOBBIE jkene3bl: CEMEHHUKH U SUYHUKH.
OOpazoBaHre W pa3BHTHE TMOJOBHIX KIETOK — ramer (CHepMaro30ui, SIHMIEKIeTka) — CcIepMaTroreHe3 W OBOTCHE3.
Oco0eHHOCTH CTpOeHUS SHIEKIIETOK U criepMaTo3onoB. OmionoTBopenue. [lapreHorenes.

WuauBunyansHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIHHOTO
pa3BUTHSl y TIO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHWE, TacTpyisinusa, opraHorenes. lloctamOpumoHanpHOE paszBuThe. THIIBI
MMOCTAMOPHUOHATIFHOTO PA3BUTHS: MpPsIMOE, HEMpsAMOe (JTMYMHOYHOE). BiusiHre cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOpPHI,
CTIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButHe pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHSA: CTPOEHHUE CEMEHH, CTaIUN Pa3BUTHS.

JdemoHcTpauuu:

Tabmuuer u cxembl: «DOpPMBI pa3MHOKEHHUsI OPraHU3MOBY», «J[BOMHOE OMIOJOTBOPEHHE Y IBETKOBBIX PACTEHUIN»,
«BereraTiBHOEe pa3sMHOXKEHHE pacTeHHMI», «JleneHne kimeTku Oakrtepuit», «CTpoeHHE MONMOBBIX KJIEeTOK», «CTpoeHue
xpomocoMbl», «Knerounwsli uukim», «Pemmkamus JHK», «Mwuto3», «Mehos», «lIpsamoe u HempsiMoe pa3BUTHEY,
«["ameTorene3 y MIEKOHTAIONINX U YeloBekay, «OCHOBHBIC CTaINU OHTOTEHE3a.

ObopynoBaHue:  MHUKPOCKOI,  MuKpomnpemnaparbl  «CrepMmaro3ouabl — MIIEKONMTAIOMIEroy»,  «SlimexneTka



MJIEKOIIMTAIOIIEr0», «KaprokuHe3 B KJIETKax KOpEIIKa JIyKay, MarHUTHas MOJeb-alluInKanus «JleeHne KIeTKuy», MoJIelb
JHK, monens MmetadasHoil XpOMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKUE PAOOTHI:

Jlaboparopuast pabora Ne 3. «HaOmiomenune wmwMTOo3a B KICTKAX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpoIpenapaTax».

JlaGopatophas padora Ne 4. «3ydeHue CTpOCHHUS MOJIOBBIX KJIETOK HA TOTOBBIX MHKPOIIPETapaTaxy.

Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer m 3amaun reHeTuku. McTopusi pa3BUTHSI T€HETUKU. Ponb mUTONOrMM W 3MOpPUOJOTMH B CTaHOBJICHUHU
TeHeTHKH. BKiag poccHiickuX u 3apyOeKHBIX YUEHBIX B Pa3BUTHE TCHETUKH. MeETOABI TeHETHKU (THOPHIOIOTHYECKHM,
LUTOT€HETUYECKUH, MOJEKYIApHO-TeHeTH4ecKuii). OCHOBHBIE T'€HETHYeCKHe IOHSTHA. ['eHeTHyeckas CHMBOJIMKA,
HCIIONb3yeMas B CXeMax CKpPELUBaHUH.

3aKOHOMEPHOCTH HACJIEOBaHHUA MPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHOrHOpUAHOE CKpelBaHue. 3aKoH
ennHO-00pa3usi rubpunoB neporo mnoxoseHus. IlpaBwio noMuHMpOBaHMS. 3aKOH pacLICIUICEHUS NMPHU3HAKOB. [ Hmoresa
qrcToThl raMeT. [loiHoe 1 HenoaHOe TOMUHUPOBAHUE.

JurnOpuaHoe CcKpelBaHue. 3aKOH HE3aBUCHMOTO HAcJeJOBaHUs MpPU3HAKOB. LIUTOreHEeTHYEeCKWE OCHOBBHI
JUTHOPUIHOTO CKpElIMBaHUs. AHAIM3UpYIOIIee CKpelirBaHue. lcrmonb3oBaHME aHATU3UPYIOIIETO CKPEIIUBAHMS JUIS
OTIpEIICIICHISI TEHOTHIIA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemyieHHOMY HaclieoBaHHIO TeHoB. Hapyienue
CIIETJIEHUS T€HOB B pe3yJibTaTe KPOCCUHTOBEpA.

XpoMOoCOMHas TEOpHsI HAacJeICTBEHHOCTH. | 'eHeTn4yeckne KapThl.

I'enetnka noma. XpoOMOCOMHOE OmNpenesieHHuEe IMona. AYTOCOMBI K MOJOBBIE XPOMOCOMBL. ['oMoraMeTHble U
rereporamMeTHble opranu3Mbsl. HacnenoBanue Npu3HaKoB, CLHEIUIEHHBIX C ITOJIOM.

W3menuuBocTh. Buapl M3MeHUMBOCTH: HEHACHEICTBEHHAs W HACJleNCTBEHHas. Poib cpeapl B HEHACIeICTBEHHOM
M3MEHYMBOCTH. XapaKTePUCTUKA MOJUPUKAIIMOHHOW H3MEHUYNBOCTH. BapualioHHbIN psig 1 BapualnoHHas KpuBas. Hopma
peaknuu mpu3Haka. KonumuecTBeHHbIE M KAa4eCTBEHHBIC MPHU3HAKM W UX HOpMa peakuuu. CBOHCTBa MOIU(PHKAIMOHHON
W3MEHYHBOCTH.

HacnencTBennas, uim reHOTHITNYECKAs!, M3MEHINBOCTh. KOMOMHATHBHAS H3MEHUNBOCTE. Meio03 1 MOJIOBOM MPOIIecc
— OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kilaccupukamus MyTanuii: TeHHEIE,
XpOMOCOMHEIE, TeHOMHble. YacToTa W TMpuuuHBl MyTanuid. MyrareHHble (akTopbl. 3aKOH TOMOJOTHMYECKHX PSIIOB B
HacneacTBeHHOU n3meHunBoctu H. Y. BaBunoga.

BHesinepHas HaciaeICTBEHHOCTh U M3MEHYHBOCTb.

I'enetuka genoseka. Kapuotun genoBeka. OCHOBHBIC METO/IBI TEHETUKH YEJIOBEKA: TCHEAIOTHUCCKHM, OJTM3HEIIOBEIM,
[UTOTEHETHYECKUH, OMOXMMUIECKUH, MOJIEKY IsIpHO-TeHeTHYeckuidi. COBpeMeHHOe OIpe/ielieHHe TeHOTHTIA: TOJTHOTCHOMHOE
CEeKBCHMPOBaHHE, T€HOTHIIMPOBaHKE, B TOM uuciie ¢ nomoulpto [1I1P-ananu3a. HacnencrBeHHble 3a0oneBaHus YeJOBEKa:
reHHble Oone3Hu, OOJIe3HM C HACJEACTBEHHOH MPEApaclioioKEHHOCTBIO, XpOMOCOMHBIE Oone3nu. Comarndeckue H
reHepatuBHble MyTanud. CTBOJOBbIE KIETKH. [IpUHIMMBI 3I0pOBOTO 00pa3a KHU3HM, JUATHOCTUKU, NPOQHIAKTHKH H
JIeYeHUsT TEeHETHYEeCKHX Oose3Held. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBaHME. 3HAYCHHWE MEAMLMHCKOH TI'CHETHUKH B
MPENOTBPAILIEHUH U JICYEHUH T€HETHYECKHUX 3a00JIeBaHUH YesloBeKa.

JdemoHcTpanuu:

[optpetsr: I'. Mengens, T. Mopras, I'. ne ®pus, C. C. Yerepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuiel u cxembl: «MOHOrHOPHUIHOE CKPEIIMBAHUE U €T0 LIUTOICHETHYECKask OCHOBa», «3aKOH pacLICIJICHUS U ero
LMTOTEeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurulOpunnHoe ckpemmuBanuey, «LluTojormueckne OCHOBBI
TUTUOPUIHOTO CKpemuBaHusy, «Meio3y, «B3aumoneicTBue auleNnbHBIX TeHOB», «l eHeTHueckue KapTbl pacTeHHH,
KUBOTHBIX U 4YesoBeKkay, «l eHeTHka moia», «3aKOHOMEPHOCTH HACJIENOBaHMsA, CLEIUIEHHOro ¢ moiom», «KapHoTumbl
4eloBeKa M KUBOTHBIX», «Buapl m3amMeHunBocTny, «MoaubukaronHas 13MeHIHBOCThY, «HacnenoBanue pesyc-paktopay,
«I'eneTrka rpynm KpoBu», «MyTaltmOHHAsT H3MEHINBOCTHY.

ObopynoBanue: MoAenu-aniuiMKanuu  «MOHOTHOpUAHOE  CKpeliuBaHue», «HemomHoe  JOMUHHpOBaHHE»,
«duruOpugnoe ckpeuruBanue», «llepekpéct xpomMocom», MUKPOCKON M MHKporpemnapat «po3oduna» (Hopma, MyTauuu
(hOopMBI KPBUTEEB B OKPACKH Tea), Tepoapuii «I '0pox OCEBHOW.

JlabopaTopHbIe M NPpaKTHYeCKHe Pa0OTHI:

JlaGopartopnas padota Ne 5. «/3yueHne pe3yapTaToB MOHOTHOPHAHOTO M TMUTUOPUIHOTO CKPELIUBAHUS Y APO30QHIIBI
Ha TOTOBBIX MHKPOITpEnaparax.

Jlaboparopuast pabora Ne 6. «M3ydeHne MOIUGPUKAIMOHHON M3MEHYHMBOCTH, MOCTPOCHHE BApUAI[MOHHOIO psijaa U
BapHallMOHHON KPUBOW».

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuid y Apo30¢uiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpakTiueckas padora Ne 2. «CocTaBieHHEe U aHAJIN3 POJTOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak HayKa W IpoLecC. 3apoXkACHHE CENeKIUU W nomectukanusa. Yuenue H. V. BaBumoBa o neHTpax
MIPOMCXOXKIEHUS U MHOI000pasus KyJIbTypHBIX pacTeHUi. LIeHTpbI POUCXOXKAEHHs AOMALIHUX *KHUBOTHBIX. CopT, opoja,
LITaMM.

CoBpeMeHHBIE METOIBI CENEeKUUH. MacCOBBI M WHAWBUAYaJIbHBIH OTOOPHI B CENEKIMHM PACTCHUH U KMBOTHBIX.



OneHka skcrepbepa. bimM3KopoacTBEeHHOE cKpeliuBaHue — MHOpuAuHI. Yucras ynuHus. CKpelMBaHHUE YUCTHIX JIMHHM.
I'ereposuc, wnu rubpugHas cuna. HeponctBenHoe ckpemuBanue — ayTOpuaunr. OTnanéHHas THOpUAN3atus U e€ yCIeXH.
HckyccTBeHHBIH MyTareHe3 M IOJIyYCHHME [OJMILIONAOB. JIOCTIDKEHHUsS CENEeKLMM pacTeHUH, JKUBOTHBIX H
MUKPOOPTraHU3MOB.

BuotexHomorust kak oTpacib MPOU3BOJACTBA. | eHHAs WHXeHepus. Otambl co3manusi pexomOunantHoit JHK u
TpaHCTeHHBIX opraHu3MoB. Kierounas wmxeHepus. KierouHsle KyabTypbl. MHUKpPOKIOHANBHOE Pa3MHOKEHHE PAaCTCHUH.
KnonupoBaHue BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M 3THYECKHE IPOOJIEMBI.
I'MO — renerndecku MOANGUIMPOBAHHBIE OPIaHU3MBI.

HemoHcTpanuu:

IToprpetsr: H. U. Bapunos, Y. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. HBaHOB.

TaOnuiel n cxemsl: kapTa «LleHTphI IPOUCXOXKAECHHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHui», «[lopoasl gomamHux
KHUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHHi», «OtmanéHHas rubpuamzanus», «Pabotel akamemuka M. @. VBanosay,
«[Tomumnonaus», «O0beKTEl OHOTEXHONOrUM», «KileTouHble KylbTypbl U KIOHHUPOBaHUE», «KOHCTpynpoBaHUe U NEPEHOC
T'€HOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKH TUIOJOB M KOPHEIUIOAOB AMKMX (OPM W KyJIbTYPHBIX COPTOB pacTeHHH, TepOapuit
«CenbCKOX03HCTBEHHBIE PACTECHUS».

JlaGopaTopHble H MPAKTHYEeCKHE PA0OTHI:

9KCKprI/I$I<(OCHOBHI>IC METOABI W OJOCTHKCHHA CCIICKIIUH paCTeHI/Iﬁ 1 KHUBOTHBIX (Ha CCIICKIMOHHYIO CTaHIUIO,
IUIEMCHHYIO (hepMy, COPTOMCIIBITATEIBHBIN YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHIO arpOYHUBEPCHUTETA WU
HAy4YHOTO IEHTPA)».

11 KJIACC

Tema 1. IBoIOIMOHHAS OHOJIOTHS.

[IpenmochuIKi BO3HUKHOBEHHS SBOJONMOHHON TEOPHH. DBOJIOIMOHHAS TEOpPHUS U e€ MecTo B Omonoruu. BrimsHue
9BOJIFOLIMOHHOM TEOPHUHU HA Pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBuzeTenbCTBa IBONIONKH. [laneoHTONOrHYecKre: MOCIeIOBaTEIbHOCTh MOSBICHUS! BUIOB B MalICOHTOIOTUYECKOM
JIETOTIHCH, IlepexoaHbIe PopMbl. bruoreorpaduyeckue: cxoacTBo U paznuuue ¢payH 1 GIOp MATEPUKOB M OCTPOBOB.

OMOpHONIOTHYECKUE: CXOACTBA W  pa3nuyusg SMOPHOHOB pasHbIX BHIOB IO3BOHOYHBIX. CpaBHHUTENIBHO-
aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJOTWYHBbIC, PYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKHE:
CXOACTBO MEXaHU3MOB HACJIC€ACTBCHHOCTH U OCHOBHBIX MCTa6OHI/I‘IeCKI/IX HYTGP'I Y BCEX OPraHmu3MoOB.

OpomounoHHas Teopust Y. Jlapsuna. IIpeanochuikv BO3HUKHOBEHUS JAapBUHU3MA. [[BHXKyIME CHIIBI 3BOJIIOLIUH
BUAOB 10 JlapBruHy (M30BITOYHOE pa3MHOXKEHHUE MIPH OrPAHUUIEHHOCTH PECYPCOB, HEONIPEIeIEHHAs H3MEHUYMBOCTb, O0pH0a 3a
CYIIECTBOBaHUE, ECTECTBEHHBINH OTOOD).

CunreTtnueckas Teopus sBoionnu (CTO) u e€ 0oCHOBHBIE MOTOKEHUSI.

Muxpososonust. [Tomymsinys kak eIuHULIA BUIA U SBOJIIOLHH.

JBwkymme cuibl ((akTopbl) DBOMIONMU BUAOB B MpuUpoae. MyTalMOHHBIM TPOIecC W KOMOWHATHBHAs
W3MEHYUBOCTh. [lomynsiMoHHbIe BOHBI U Jpeiid reHoB. M30ns1us U MUTpanms.

EcrecTBenHsIi 0TO0p — Hanpasistomui paxkrop 3Bosonun. ©opMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoGneHHOCTh OpPraHM3MOB Kak pe3ynbTaT »JBOMIOHMM. llpumepsl mnpHcrocoOJIeHWH Yy OpraHu3MOB.
Apomopdo3sl 1 HIHO-adanTalHu.

Bun n Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE YOpMBI BUIO0OpPa30BaHus: reorpaguueckoe, 3KOJI0THYECKOE.

MakposBomorusi.  @opmbl  3BomoLMH:  (UIIETHYECKas, JAWBEPreHTHAas, KOHBEPreHTHas, MapaJuleibHasl.
Heob6paTtuMocTs 3BOTIOIHH.

[IpoucxoxneHne OT HeCTIEUATU3UPOBAHHBIX ITpenKoB. [Iporpeccupyromas creruanu3aius. AJanTuBHAS paguaIusl.

JdeMoHcTpanmu:

[oprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Miomrep, A. H.
CeBepI1oB.

Tabmuuel u cxembl: «Pa3BuTHe opraHM4eckoro mmpa Ha 3emiie», «3apoIbllIM IO3BOHOYHBIX >KMBOTHBIXY,
«Apxeontepukc», «PopMbl 60prOBI 3a cymiecTBoBaHUE», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpPTOB PacTEHUI,
«MHoroo6pasue mopoJ| )KHUBOTHBIX», «[lomysiumy, «MyTallMOHHAsST HF3MEHYHUBOCTEY, «ApoMopdo3bly, «auoaganranumy,
«Obmas gerenepauus», «Bmwxkymue cuisl 3Bomonumn», «Kapra-cxema mapmpyra nyremectsus Y. Japsuna», «boppba 3a
cymectBoBaHue», «llpucmocobnennocts opraHu3moB», «['eorpaduueckoe BHI00Opa3oBaHHE», «ODKOJIOTHUECKOE
BH000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3UYHBIMH THIIAMH OKPAacKd, HAOOp TUIONOB M CEMSH, KOJUICKITHUS
«[IpuMepb! 3aIUTHBIX MPUCTIOCOONEHUH y KHUBOTHBIX», MOAeNb «OCHOBHbIC HANpPaBJICHUs SBOJIOLUN», 00bEMHAs MOJIENb
«CTpoeHHE TOJIOBHOTO MO3T'a IT03BOHOYHBIXY.

Buoreorpaduueckast kapra Mupa, KoyuteKiusi «DopMbl COXpaHHOCTH MCKOTIAEMBIX KHUBOTHBIX M PACTEHHID, MOJIEIb
anmukanusa  «llepekpéct xpomocom», BiaxHble mpenapatsl «Pa3Butue Hacekomoro», «Pa3BUTHE —JSTYLIKHY,
MuKponpenapar «po3opuna» (HopMa, MyTaiuu (GOpMBI KPbUTEEB U OKPACKH TEJIA).

JlaGopaTopHble U NPpaKTHYeCKUE PAOOTHI:

JlabopaTtopHas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIESCKOMY KPUTEPHIOY.

JlaGopatophas padota Ne 2. «Onucanne nprucrocodICHHOCTH OpraHu3Ma u €€ OTHOCUTENFHOTO XapaKTepay.



Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE KU3HU Ha 3eM.ie.

JloHay4HBIE MIPEACTABICHUS O 3apOKICHUN KU3HUA. HaydHble THIIOTE3bl BOSHUKHOBEHHS KU3HU Ha 3eMJie: aOnoreHes
W TMaHCmepMusa. XHMHYEcKass »JBOJIONUS. AOHWOTEHHBII CHHTE3 OpPTaHWYEeCKHX BEIIECTB U3 HEOPTaHHMYECKHX.
OKCIepUMeHTaIbHOE TOATBEPIKICHUE XUMUYECKON 3BONIONNK. HawanmpHble 3Tambel OMOIOTHYECKOH sBomonuy. | 'umoresa
PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIIETKHM M MX SBOJIOLHSL
®opMHUpoBaHKE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazBuTHe xu3HM Ha 3emite 1Mo dpam u neproaam. Karapxei. Apxelickas u mpoTepo3oiickas 3pkel. [lameo3oiickas spa u
e€ MmepuoJIbl: KeMOPUNCKUHN, OPIOBUKCKUN, CHITYPUICKHH, JTCBOHCKHI, KAMESHHOYTOJBHBIN, IEPMCKHUH.

Me3so3o0lickast 3pa U €€ epUoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaitno3zolickas spa u e€ nepuo/pl: MajleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KIMMaTa W Te0JOrHYecKuX mporeccoB. OCHOBHBIE 3Talbl ABOJIOIUN PACTUTEIHHOTO U KHBOTHOTO
Mupa. ApoMopdo3bl y pacTeHHUi 1 KHUBOTHBIX. [losiBIIeHHE, paclBeT 1 BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHMYecKoTo MHpa Kak OTpakeHue 3BOMonud. OCHOBHBIE CHCTEMAaTHIECKIE TPYIITBI OPTaHU3MOB.

OBOIONHS 4eTIOBeKa. AHTPOIIONIOTHSA KaK Hayka. Pa3BHThe MpencTaBlIeHAN O MPOMCXOXKISHUHN YelloBeKa. MeToabl
M3y4eHus aHTtpornorenesa. CXoAcTBa U pa3InyMsl YeIOBEKa U XKUBOTHBIX. CHCTEMaTH4YeCKOe MOJI0KEHHNE YETIOBEKa.

Hewkymme cuibl  (dakToppl) aHTpomoreHesa. HacnmeacTBeHHass W3MEHYMBOCTb M €CTECTBEHHBIM  OTOOp.
OOmecTBeHHBIH 00pa3 KU3HHU, U3TOTOBICHNE OPYIUH TPYAa, MBIIIUICHHE, PEYb.

OcCHOBHBIE CTaJMMd M BETBHU 3BOJIOLUHU YeOBEKa: aBCTpajonuTekd, UenmoBek ymenblid, UemoBek MpsIMOXOISAIINH,
UYenoBek HeaHaepTanbckuii, YenoBek pa3ymHbili. HaxXxomku HCKONAaeMbIX OCTAaTKOB, BpPeMsl CYIIECTBOBaHHS, 00JIaCTh
pacnpoctpaHeHns, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HH, OPYIusl.

UYenmoBeueckne packl. OCHOBHBIE OOJibIIME pachkl: eBporeongHas (eBpaswiicKas), HeTrpo-aBCTPaJIOUIHAS
(3xBaTOpHANbHAS ), MOHIOJIOMTHAS (a3MATCKO-aMepUKaHCKas). YepThl MPUCIOCOOICHHOCTH MPEACTABUTEIICH YEIOBEUCCKUX
pac K ycJIoBHsM cyliecTBoBaHMs. EquHCTBO uenoBedeckux pac. Kpuruka pacusma.

JdemoHcTpanum:

[Toptpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. lapBun.

Tabmuuel u cxembl: «BozHukHoBeHue CONHEYHOH CHCTEMBl», «Pa3BUTHE OpraHmveckoro mupay», «PacturembHas
KIeTKay, «KuBoTHas kierkay, «[Ipokapuornyeckas kieTka», «COBpeMEHHAsi CUCTEMa OPraHUYECcKoro Mupay», «CpaBHeHUE
AHATOMUYECKHX YepT CTPOCHHUS YelOBeKa W YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MecTa MajieOHTOJIOTHYECKUX
HaXOJIOK IPEeIKOB COBPEMEHHOIO dejoBeKa», «JlpeBHeiue monn», «/pesHue mroam», «llepBble cOBpeMEHHBIE JIOAN,
«UYenoBeueckue pace».

Ob6opynoBanue: mymspku «lIpoucxoxaenne denoeka» (OIOCTBI aBCTPAIONMUTEKa, MUTEKAHTPOIIA, HEaHAECPTAIbIIA,
KPOMaHbOHIIA), CIETIKN W U300paskeHHsI KAMEHHBIX OpYAWH MepBOOBITHOTO YeloBeKa (KaMHU-YOIephl, pyOuiia, ckpebina),
reOXpOHOJIOrHYecKas TabuIa, KoJuteKuus «©opMbl COXpaHHOCTH UCKOMIAEMBIX KUBOTHBIX U PACTCHHIN».

JlaGopaTopHble U IPaKTHYEeCKUE PA0OThI:

[IpaxTnueckas padora Ne 1. «M3ydeHne HCKOMaeMbIX OCTaTKOB PACTEHUN U )KUBOTHBIX B KOJIJIEKITUSIXY.

OKCKypcHst « IBOJIONHS OPTaHUIECKOTO MUPA Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WA KPpaeBeIUECKUNA My3eit).

Tema 3. OpranusmMsl U OKpy:Kaouas cpeaa.

OKOJIOTHS KaK HaykKa. 3ajaud WU pa3fesibl 3KOJIOTHMH. METOoNbl 3KOJOTMYECKUX MCCIECAOBAaHUI. DKOJIOIMYECKOe
MHPOBO33pEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUsI OPTaHU3MOB: BOJTHAS, HA3€MHO-BO3/TyIITHAS, [TOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonoruueckne Qaxrtopel. Kimaccudukamus sKomorndeckux — (GakTopoB: aOMOTHYECKHE, OHOTHYECKHEe U
aHTpoMoreHHbIe. [leficTBUE HKOIOTHUECKIX (PAaKTOPOB HA OPTaHU3MBI.

Abuotndeckne (akTopel: CBET, TemIilepaTypa, BilaxkHocTh. Dotomepuoamsm. IIpucnocoOneHus OpraHu3MOB K
NeHCTBUIO a0MOTHYECKUX (DakTOpoB. Bronornyeckne puTMBlI.

Bruotnyeckue dakTopbl. Buspl OHOTHYECKMX B3aUMOICHCTBHI: KOHKYPEHITUS, XUITHAYECTBO, CHMONO03 M €ro (hOPMBI.
[MapazuT3m, Koorepamus, MyTyalin3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEHTPaU3M.
3HavyeHne OMOTHYECKUX B3aUMOICHCTBUHN I CYLIECTBOBAHUS OPIraHU3MOB B IPUPOIHBIX COOOLIECTBAX.

OKOJIOTMUYECKNE XapaKTepUCTUKHA mnonyisiuu. OCHOBHBIE TOKa3aTead MOMYJALUU: YHUCIEHHOCTh, IIJIOTHOCTD,
POXXKIaeMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaIusl. JnHaMUKa YUCIIEHHOCTH OIS U €€ Perysiys.

JdeMoHcTpanmu:

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

Tabmumper m cxemsl: kapta «llpupomasie 30HBI 3emmm», «Cpeasl OOMTaHHS OPTaHU3MOBY», «DOTONEPHOAUIMY,
«[omynsimumy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MO HHPY30pHH-Tyhenbkiy», «[InumieBbie 1emnm.

JlabopaTopHbIe M NPpaKTHYeCKHe Pa0OTHI:

JlaGopartopnas padorta Ne 3. «Mop¢onoruueckre 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparophas padora Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIeycay.

[Ipaktnueckas padora Ne 2. «I[logcu€r MIOTHOCTH MOMYJISLHA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Cool01miecTBa H 3KOJTOTHYECKHE CHCTEMBI.

CoobmectBo opranm3MoB — OworieHo3. CTpPYKTypsl OHOIICHO3a: BHUIOBAs, IMPOCTPAHCTBEHHASA, Tpoduaeckas
(mumreBas ). Bugpl-nomuHaanTel. CBsA3H B OHOIIEHO3E.

Okosoruueckue cucteMsl (3kocucremsl). [loHsTre 00 sKocucTemMe u Ouoreorenose. OyHKIMOHATbHBIE KOMIOHEHTBI



HKOCHCTEMBI: NTPOIYLCHTHI, KOHCYMEHTHI, peIylIeHTH. KpyroBopoT BemmecTB u MOTOK SHEPTHH B dKocucTeme. Tpoduyeckue
(nmumeBbie) ypoBHHU 3KocucTeMbl. IlumeBbsle nenu u cetn. OCHOBHBIE TMOKA3aTeNId HKOCHUCTEMBI: OMOMacca, MpOIyKIIHS.
OKOJIOTHYECKUE NMUPAMUABL: MPOAYKIUH, YUCIEHHOCTH, 6MoMacchl. CBOMCTBA 3KOCHCTEM: YCTOHUMBOCTh, CAMOPETYJIILN,
pasutHe. CyKIeccusl.

[Ipupoanbie S3KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOTO WM ITUPOKOIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATPO3IKOCHCTEMBI. YPOOIKOCHCTEMBI. bromornueckoe M X03IHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U yPOO3KOCHCTEM.

Buopaznoobpasue kak pakrop ycTolunBocTH 3kocucteM. CoxpaHeHHe OMOJIOrMYeCcKOro pa3Hoo0pasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiusl, coctaB U cTpykTypa Omocdepsl. JKnuBoe BEIIECTBO M €ro
¢yakmn. OcobeHHOCTH OHocdepsl Kak TIOOaTbHON 3KOCHCTeMBI. J[nHammdeckoe paBHOBecHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeIIECTB M OHOT€OXMMHYECKHE IHMKIBI 3JEMEHTOB (yriiepoja, a3oTra). 30HaJIbHOCTh OMOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Omocdepe 3emin. AHTPONOTCHHBIE H3MEHEHHS B Omocdepe. ImobOambHBIE DSKOJIOTHICCKUE
mpoOIeMBI.

CocymiecTBoBaHHe MPUPOABI U YenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpa3Hs Kak OCHOBA YCTOHUMBOCTH OMOC]EpHI.
OcHoBa palMOHAJIBHOTO YIPABJICHUS NPUPOJHBIMH PECYpCcaMM U HX HCHOJIb30BaHuE. JlocTikeHus OMOJIOTMH M OXpaHa
MIPUPOIBL.

JdemoHcTpanuu:

[Toprpetsi: A. Ix. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmumer n cxemsr: «llumesbie memu», «buoleHO3: cocTaB U cTpykTypay, «llpupomusie coobmecTtBay, «llemun
MUTaHUs», «DKOJOrHYecKas mupaMuaay, «buochepa u yenoBex», « IKOCUCTEMA MIMPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA
XBOIHOro neca», «buoneHo3 Bogoéma», «ArponeHo3», «lIpumepHbIE AHTPONOreHHBIE BO3ACHCTBUS Ha MPUPOIYY,
«Baxnelmme MCTOUYHUKH 3arpsA3HEHHS BO3AyXa M I'PYHTOBBIX BOI», «llouBa — BakHeimas cocraBisitomias O6uochepsi»,
«DakTopbl aerpaganuu mouy», «IlapHUKOBEIA 3 dekT», «DakTopbl paInoaKTUBHOTO 3arpsi3HEHUs] Ouochepsr», «Oo0mas
CTpyKTypa 6uocheps», «Pacnpoctpanenue xxu3Hu B ouocheper», «O30HOBHIN 3kpaH Ouocdeps», «KpyroBopot yriepoaa B
ouocheper», «KpyroBopot a3oTa B IpUPOILY.

OO6opynoBanue: Mojaenb-anmiInKanus « Tunudabie OHOLEHO3b», repbapuii «PacTuTenbpHbIE COOOIIECTBAY, KOJUIEKLUH
«buonenos», «Bpeaurenn BaxXHEUIINX CENBCKOXO3IUCTBEHHBIX KYIbTYP», TepOapuil U KOJJIEKIIUH PACTCHUH U KUBOTHBIX,
MIpUHAJIeKAINE K Pa3HBIM 3KOJOTHYECKAM TpyMIiaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparum, n300pakeHUS
OXpaHseMbIX BHJIOB PACTCHUN M KUBOTHBIX.



IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UN HA BA30OBOM YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUSA

Cornacio ®I'OC COO, ycraHaBiIMBaHOTCS TpPeOOBaHUSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIUMUCS IPOrpaMm

CpeaHero oomiero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM M TIPEMETHBIM.
JJMYHOCTHBIE PE3YJIbTATHBI

B crpykType JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHUS MpeaMeTa «BHONOTHS» BBIICICHBI CIEAYIOIINE COCTABIISIONIUE:
OCO3HaHUE 00YUAIONINMHUCS POCCHICKON TpaKIaHCKOW MACHTUIHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITETHHOCTH
Y CaMOOTIPE/ICTICHHUIO, HAIMYNE MOTHBAIUU K OOyUYCHHUIO OWOJIOTHH, TEICHANIPABICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHUI
JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHX TPAIUIIMIA Pa3BUTH OMOIOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CHOCOOHOCTh OOYYarOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH JESITENHPHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
MPUCYIIAMHU CHCTEME OHOIOTUIECKOT0 00pa30BaHU, HATMIHME SKOIIOTUIECKOTO TIPAaBOCO3HAHNS, CIIOCOOHOCTH CTaBHUTh IENN
Y CTPOUTD KU3HCHHBIC IUIAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «bHoorns) AOCTHTaloTCs B €JUHCTBE Y4eOHOH M BOCIUTATEIHHON
NEeSITEeTFHOCTH B COOTBETCTBHU C TPAAWIMOHHBIMH POCCHUHCKUMH COIMOKYIBTYPHBIMH, WCTOPHYECKHMH W TyXOBHO-
HPAaBCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBUIAMU U HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT MpOIecCaM
CaMOIIO3HAHMS, CAMOBOCIIUTAHMS M CAMOPA3BUTHSI, PA3BUTUSl BHYTPEHHEH MO3UIIMU JIMYHOCTH, ATPUOTU3MA, YBAXKCHUS K
3aKOHY W TIPaBOMOPSAKY, YEJIOBEKYy TpyJa W CTaplieMy MOKOJICHHIO0, B3aWMHOTO YBa)KEHHWS, OEPEKHOTO OTHOIIEHHUS K
KyJIbTYpPHOMY HAaclle[IMI0 U TPAAULUSAM MHOTOHAIIMOHAJIBHOro Hapoaa Poccuiickoit denepanuu, NpUpoie U OKpYK arolei
cpene.

JIndaHOCTHBIE pe3yNnbTaThl OCBOCHUS YIeOHOTO npeaMeTa «bHoIorusy JOMKHBI 0TpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaromMxcss PyKOBOJCTBOBAaThCS C(OPMHPOBAHHON BHYTPEHHEW TO3WIHMEW JIMYHOCTH, CHCTEMOH IEHHOCTHBIX
OpHEHTAllUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0IecTBa, pacIIMpeHHe >KU3HEHHOTO OIBITa W OMBITa JIEATENIbHOCTH B IPOIIECCE Pean3alliil OCHOBHBIX HAIPaBIICHUI
BOCIIHUTATEIHHOHN EATEIHHOCTH, B TOM YHCIIE B YaCTH:

1)rpasaanckoro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh I'PAXKITAHCKON MO3UIMH O0YYarOIIerocs KaK aKTUBHOTO M OTBETCTBCHHOI'O WICHA POCCUHCKOTO
o0111ecTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW IESATEIBHOCTU TMPH CO3JAaHWM YYEOHBIX NPOEKTOB, PEHICHUH Y4YeOHBIX U
MMO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHUECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTB OTIPEAEIISATH COOCTBEHHYIO IMO3UITUIO TI0 OTHOIIIEHUIO K SBJICHUSM COBPEMEHHOM KU3HH U OOBIICHATH e€;

YMCHHUE YUYUTBIBATH B CBOUX )Z[eﬁCTBH;IX HeOGXOI[I/IMOCTL KOHCTPYKTHBHOI'O B3aI/IMO}IeI>'ICTBPIH J'IIOILCﬁ C pa3sHbIMU
Y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMU HEHHOCTSAMU U COLTMAJTIBHBIM ITOJIOKCHUCM,

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Yy4YeOHBIX, II03HABATENBHBIX U
HCCICOOBATCIbCKUX 3a/lad, YBaXXUTCJIbHOI'O0 OTHOUICHHWA K MHCHHIO ONIIOHCHTOB IIpU O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COICPIKAHHUS;

TOTOBHOCTh K TYMaHHUTAPHOHN M BOJIOHTEPCKOH IEATEIIEHOCTH;

2) NaTPUMOTUYECKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaKJaHCKOW MACHTUYHOCTH, NATPUOTU3MA, YBOKEHUS K CBOEMY HapOJy, UyBCTBa
OTBETCTBEHHOCTH Tiepen PomuHoii, Topaocty 3a cBoi Kpaii, cBoto PonnHy, CBOM SI3BIK U KYIBTYPY, MPOIUIOE W HACTOSIIEE
MHOTOHAIMOHAIFHOTO Hapoaa Poccuu;

IEHHOCTHOC OTHOUICHWEC K MNPHUPOAHOMY HACICAWIO W HNaMATHUKaAM HPpHUPOAbI, MTOCTHXXCHHUAM Poccun B HayKe,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OIICHWBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBIICHHE W PA3BUTHE OWOJIOTWH, IOHMMAaHUS 3HAYCHUS
6I/IOJIOI'I/II/I B IMTO3HAHUHM 3aKOHOB IIPpHUPOAEI, B JKU3HHU YCJIOBEKA 1 COBPEMEHHOT'O 06IlIeCTBa;

ujeiHas yoexIEHHOCTh, TOTOBHOCTD K CIIy)KeHHUIO U 3ariure OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITHYCCKOTO MTOBEICHUS;

CIOCOOHOCTD OIICHHBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSCh HA MOPAIBHO-HPABCTBECHHBIE
HOPMBI U IIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IIOCTPOCHHUE YCTOHYMBOrO Oy 1yIIEro;

OTBETCTBCHHOC OTHOHICHUE K CBOUM POAMTEIIAM, CO3JaHUIO CEMBbU Ha OCHOBE OCO3HAHHOI'O NPHUHATHA HeHHOCTeﬁ
CEMEHOM JKU3HU B COOTBETCTBUU C TPaIUIUsIMU HapooB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

OCTETUYCCKOC OTHOMICHUEC K MHUPY, BKIIIOYas 3CTECTUKY 6BITa, HAay4YHOI'0 U TEXHUYCCKOI'0 TBOPYECTBA, CIIOPTA, Tpyaa,
OOIIIECTBEHHBIX OTHOIICHH;

MMOHUMAaHUE MOIMOHAIBHOTO BO3ICHCTBUS KUBOM MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIP)KEHHUIO B Pa3HBIX BHAaX NCKYCCTBA, CTPEMIICHUE MPOSIBIISATH KaYeCTBAa TBOPUYECKON JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHusl, HOPMHUPOBAHUSA KYJIbTYPHI 310POBbS U IMOLUOHAIHLHOTO 0JIATONOJIYYHUS:

MOHMMAaHUE W peaiu3alus 37J0pOBOr0 W 0Oe30macHoro oOpa3a JKU3HU (340pOBOE IMHUTAaHUE, COOIOJICHUC



TUTHEHUYECKUX TPaBWI M HOPM, COAJaHCHPOBAHHBIA PEXUM 3aHATHH U OTABIXA, pPeryiisipHas (Qu3udeckas aKTHBHOCTB),
0epe’KHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3MYECKOMY M ICHXUYECKOMY 30POBBIO;

MMOHMMaHWE [EHHOCTH TMPaBWJI WHANBUAYAIFHOTO M KOJJIEKTUBHOTO O€30MacHOTO TIIOBEACHUS B CHTYAIHSX,
YTPOKAIOMIVX 37I0POBBIO M )KU3HH JIIOJICH;

OCO3HAHHUE TOCIIEICTBUI 1 HENPUATHS BPESIHBIX TPUBBIYEK (YIOTPEOICHHSI AIKOTOJIs, HAPKOTHKOB, KYpPEeHHSI);

6) TPY10BOIr0 BOCIIUTAHMS

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MaCTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOH JEATENBHOCTH TEXHOJOTHMYECKOW U COLMAJbHOM HAMpaBJICHHOCTH, CIOCOOHOCTH
WHUIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BHITIOIHSTH TaKyIO 1€ATEIbHOCTD;

WHTEpeC K pa3IndHbIM chepam mpodeccHoHATFHON e TeTbHOCTH, YMEHHE COBEPIIaTh OCO3ZHAHHBINA BEIOOD Oymymieit
po(heccum U peaaTn30BhIBATE COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTB M CHOCOOHOCTB K 00pa30BaHUIO M caMOOOPa30BAHUIO HAa MPOTSHKEHUH BCEH JKU3HM;

7) 3K0JI0rH4YecKOro BOCIIUTAHUA:

JKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIMIEHHE K MPUPO/IE KaK HCTOYHHKY KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIILICHHE YPOBHSI OKOJOTMYECKOH KYJIBTYpBI: MPUOOpETEHHE OMbITa TUIAHUPOBAHUS IOCTYNKOB W OLEHKH HX
BO3MO>KHBIX IIOCJEICTBUI JIJIs1 OKPY KaIOIIEH CpeIbl;

OCO3HaHUE TII00ATFHOTO XapaKTepa AKOIOTUIECKHUX MpoOJIeM 1 IMyTel UX PelIeHHs;

CIOCOOHOCTh HMCIIONB30BATh MPHOOpPETaeMble MPU M3YUYECHUH OWOJIOTHH 3HAHWS M YMEHHsI IPU pEIICHHH MpoOiieM,
CBSI3aHHBIX C PAlMOHANBHBIM NPHUPOJIONONB30BaHNEM (COOIOCHUE MpPaBWII TOBEACHUS B MPUPOJAE, HAINPaBICHHBIX Ha
COXpaHEHHWE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BUJOB, IKOCHCTEM, Onochepsl);

AKTHBHOE HENPUSITHE ACUCTBUI, MPUHOCAIIMX BpEI OKPY)KaIIIEH HPUPONHON cpele, YMEHHE IMPOTHO3UPOBATh
HeOIarompusATHBIE SKOJIOTHUECKUE MOCIIECTBUS PEAIPUHIMAEMBIX JICHCTBUH U MPEIOTBPALIATh X;

HaJIMYUE PA3BUTOrO IKOJOTHYECKOTO MBIIIICHHS, YKOJOTHUECKOH KYIBTYpHI, OIBITa JACATEIHHOCTH HKOJIOTHYECKON
HaIpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B IO3HABATENHFHOW, KOMMYHHKATHBHOW ¥ COIIMABHOW TMPaKTHKE,
TOTOBHOCTH K YYacCTHIO B IPAKTUYECKON JESITeTbHOCTH SKOJIOIMYECKOW HaNpaBIeHHOCTH;

8) meHHOCTH HAYYHOT0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOMN
MPAKTHUKH, OCHOBAHHOTO HA UAJIOTe KYJIbTYp, CHOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B TIOMUKYIETYPHOM MUPE;

COBEpIIICHCTBOBaHME S3BIKOBOM W YMTATEIbCKOM KYyJIbTYpPBHl KaK CpEICTBAa B3aMMOJEHCTBUS MEXAY JIOABMU U
MTO3HAHMS MUPA;

MMOHMMaHue crienuuKA OWOIIOTUM KaK HAyKH, OCO3HAaHUA e€ poiu B (OPMHUPOBAHHH PANMOHAIHLHOTO HAYYHOTO
MBIIIEHHS, CO3JJAHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIBL, YEIOBEKa H OOIIIECTBA,
B TIO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEH U pellieHNH po0iieM cOXpaHeHHsI TPUPOJTHOTO PABHOBECHSI;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJII COBPEMEHHOM NUBUIIM3AIMK: O0ECIeYeHUs] HOBOTO YPOBHS Pa3BHUTHS
MEJIMIUHBI, CO3/IaHNE MTEPCIIEKTHBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PElIaTh peCypCHbIC POOIEMbl Pa3BUTHS YeJIOBEUECTRA,
MOKCKa MyTel BBIXOAA M3 IIIO0AJBHBIX AKOJOTMYECKHX MpobiieM M obecreueHus: Mepexoia K YCTOHYMBOMY pPa3BUTHIO,
paIoHATBHOMY UCTIOIB30BAHHIO MPUPOIHBIX PECYpPCOB U (HOPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B ITONyYEeHUHM OMOJOTHYECKHX 3HAHWU B IEJSX TMOBBIIMICHUS OOIIEH KyIbTYpHI, €CTECTBEHHO-
HAYYHOU rpaMOTHOCTH, KaK COCTABHOHN 4acTH ()yHKIIMOHAIBHOW IPaMOTHOCTH 00yJaromuxcsi, popMupyeMoii pu n3y4yeHun
OHOJIOTr UK,

MMOHMMAaHWE CYIIHOCTA METOJIOB ITO3HAHWsI, MCIIOJNIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIONb30BaTh
MoJTy4aeMble 3HAHUS JIJISl aHAIIN3a U O0BSICHEHUS SIBJICHUI OKPYKAIOIIEro MUPA U MPOUCXOISAIINX B HEM U3MEHEHUH, yMEHHE
JieniaTh 0OOCHOBaHHBIC 3aKIIOYEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS AAHHBIX C IIEJIbI0 MOyYeHHS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIONB30BaTh OWOJOTHYECKHE 3HAHWS I DPEUmIeHHs MpoOiIeM B pealbHBIX
KU3HEHHBIX CUTYAIIHsX;

OCO3HAaHUE IIEHHOCTH HAy4YHOH [EATENbHOCTH, T'OTOBHOCTh OCYHIECTBIIATh IPOEKTHYIO M HCCIENI0BATEIbCKYIO
NesITeNbHOCTh MHANBUIYAILHO U B TPYIIINE;

TOTOBHOCTB M CITOCOOHOCTH K HEIMPEPHIBHOMY 00pa30BaHMIO W CaMO0OOpa30BaHMIO, K aKTHBHOMY TOJYYEHHIO HOBBIX
3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTAMHU.

METANPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yNbTaThl  OCBOEHHUS ydeOHOro mpeamera «buomorms» BKITIOYAIOT: 3HAYUMBIE IS
dhopMHUpOBaHUS MHUPOBO33PCHUS OOYYAIOIMIMXCS MEKIUCITUIUITMHAPHBIE (MEXIpEeIMETHBIE) OOIIeHAYIHBIC TTOHATHSI,
OTpaXKarollie LEJOCTHOCTh HAyYHOH KapTHHBI MUpPa U CIEHU(HUKY METOJOB MO3HAHUS, HUCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKkax (BEIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTEMa, HayYHBIH (PaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HWCCIENOBaHUE, HAONIOJCHUE, H3MEpEeHHe, OKCIIEPUMEHT W JIPyruX), YHHBEpcalbHble YyUeOHbIC JCHCTBHSI
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIC, PETYSTHBHBIE), oOecrieunBatonire GopMUpoBaHie (QYHKINOHAILHONW TPaMOTHOCTH
U COUMATBFHON KOMITETEHIIMH 00yUYaromnXcs, CIIOCOOHOCTh 00YYarOIINXCsl UCTIONB30BaTh OCBOCHHBIE MEKIUCIUILIIMHAPHEIE,
MHPOBO33pEHYECKHE 3HAHUS M YHUBEPCAIbHbIE yaeOHbIe IEUCTBUS B IIO3HABATENBHOM U COMAIBHOMN MPaKTHKE.

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS IIPOTPAMMBI CPEIHETO 00IIero 00pa30BaHus JOKHBI OTPAXKaTh:

OBgJageHue yHHBEPCAJILHBIMU y4e0OHBIMM MO3HABATEIbLHBIMH /IEHCTBUAMU:



1)0a30Bble JJoruyeckne AeCTBUS:

CaMOCTOSITETIHHO (hOPMYITUPOBATh U aKTYAIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh TIPM OCBOGHUHM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHanmu3a, CHHTE3a, CpaBHEHHA,
Kkimaccudukaui, 0000IMEeHNs), PACKPHIBATh CMBICT OWOJOTHYCCKUX MOHSTHHA (BBIACIATh MX XapaKTEpHBIE TPHU3HAKH,
YCTaHABJIMBATH CBS3H C APYTUMU MOHSATHSIMH);

ONpENCATh IENIM JSATCIBLHOCTH, 3ajaBas TNapaMeTpbl M KPUTCPUH HX JOCTHIKCHHS, COOTHOCUTH PE3yJIbTaThl
JEeSITeTbHOCTH C TIOCTaBIICHHBIMH IIEIISIMHU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHCHUS ()aKTOB U SIBJICHHIA KUBOW TIPUPO/IBL;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYyKTHUBHBIC, JCIYKTHBHBIC, 10 aHAJIOTUW), BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMaTPHUBAEMBbIX SIBICHHUAX, (DOPMYIHPOBATH BHIBOBI U 3aKIFOUCHUS;

MIPUMEHATh CXEMHO-MOJIENbHbIE CPEACTBA I MPEJCTAaBIICHHUS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHWH B M3y4aeMBIX
OMOJIOTMUYECKUX OOBEKTaX, a TaKKE MPOTUBOPEYHMI PA3HOTO pOJA, BBISABICHHBIX B Pa3jIMYHBIX WHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaTeiBaTh IUIaH pemIeHUs MPOOJIEMBI C YYETOM aHallM3a HMMEIONIUXCA MaTepPHAlbHBIX M HEeMaTepHaIbHBIX
pecCypcoB;

BHOCHUTH KOPPEKTUBHI B JCSTEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJITATOB IIEJISIM, OLICHUBATh PUCKU MOCIICICTBUN
NeSITeTbHOCTH;

KOODAWHHUPOBAaTh M BBINOJHATH Pa0OTy B YCIOBHSAX pEANbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aMMO/ICUCTBUS;

Pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

2)0a30Bble HcCIe10BaATEIbLCKHE IeiiCTBUS:

BJI1aAC€Th HaBbIKaMU y‘I€6HO'I/ICCHCILOBaTCJILCKOI71 u HpOCKTHOﬁ JACATCIIBHOCTHU, HaBbIKaMU pa3pClicHUs HpOGHCM,
CIOCOOHOCTRI0 M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMICKY METOAOB pEUIeHHS NPaKTUYeCKHUX 3a1ad, MPUMEHEHHUIO
Pa3IMYHBIX METOAOB MTO3HAHUS;

HCIIOJIb30BaTh  pa3JIMYHBIC BUABI OCATCIBHOCTU 11O IIOJYYCHHMIO HOBOI'O 3HaHMHA, €r0 HMHTCPIpCTallUU,
HpeO6pa3OBaHI/IIO 1 MPUMCHCHUIO B y‘Ie6HI>IX CUTyallusiaX, B TOM YHCJIC IPU CO3AaHNN y‘Ie6HI>IX " COUMAJIBHBIX ITPOCKTOB;

(hopMHPOBATH HAYYHBIHN THI MBITIICHUS, BIIAIETh HAYYHON TEPMUHOIOTHEN, KIFOUEBBIMU MMOHATHSIMA U METOIAMU;

CTaBUTH U (OPMYITHUPOBATH COOCTBEHHBIE 33/]a4l B 00Pa30BaTEIbHOMN NEATEINHHOCTH U )KU3HEHHBIX CHTYAIIHIX;

BBIABJIATE NPUIMHHO-CIICACTBCHHBIC CBA3U U AKTYaJIU3UPOBATh 3a/lavy, BbIIBUIaTh I'MIIOTC3Y eé peliCHuA, HAaXOAUTh
apTyMEeHTHI JUTA J0Ka3aTeIhCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh ITaApaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIIM3UPOBATh IONlyYE€HHBIE B XOJ€ PEIICHHS 3aJla4d Pe3yJbTaThl, KPUTUYECKH OIEHUBATh HMX JOCTOBEPHOCTH,
IIPOrHO3UPOBATH UBMCHCHHUE B HOBBIX YCIIOBUAX,

JlaBaTh OLICHKY HOBBIM CHTYaIUsIM, OLIEHUBAThH MPHOOPETEHHBIN ONBIT,

OCYIIECTBIIATH [IEeJICHAIIPABICHHBIN TIOUCK MEPEHOCA CPEICTB U CITIOCOO0B ACUCTBHUS B MPOPECCHOHAIEHYIO CPEIY;

YMETH NICPEHOCUTL 3HAHUA B ITO3HABATCIIbHYIO U IPAKTUYCCKYIO O6J]aCTI/I KHU3HCACATCIbPHOCTH,

YMETh HHTETPUPOBATH 3HAHUA U3 PA3HBIX IIPEIMETHBIX 00J1acTel;

BBIBHTATh HOBBIE WJEW, Mpe/yiaraTh OPUTHHAIBHBIC IOAXONIbI M pEIIeHHs, CTaBUTh NPOOIeMBbl W 3aJayuH,
JIOITYCKAIOIIHNE ATbTePHATUBHBIEC PEIICHUS.

3) padorta ¢ undopmaumeii:

OPHUEHTHPOBATHCS B PA3JMYHBIX HCTOYHHKAX WHGpopMaImu (TEeKCTe Y4eOHOro mocoOus, HAyYHO-TIOMYJISPHOMN
muTepaType, OMOJOTHYECKUX CIIOBApSAX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
WHPOPMALIMIO  PAa3UYHBIX BHIOB ¥ (QOPM TPEACTABICHHS, KPUTUYECKH OICHWBaTh €€ JIOCTOBEPHOCTh |
HEMIPOTUBOPCUYUBOCTD,

(hopMyITMpPOBaThH 3alpPOCHl U MPUMEHATh PA3IUYHBIC METOJBI MPU TIOUCKE M 0TOOpe Omosornveckod wHpopmanuwy,
HEOO0XOIUMOH JIJIsl BBITTOJHEHHS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIIOJIL30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBAThH KYIbTYPY
AKTUBHOTO HCIOJIb30BaHUS Pa3IMYHBIX IIOUCKOBBIX CUCTEM,;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpEACTaBICHHUS OMOIIOTHYeCKOl MHpOpMAIK (CXeMbl, TpaduKH,
JMarpaMMmebl, TaOJUIBL, PUCYHKH U APYTOE);

WCIIONIb30BaTh HAY4YHBIH S3BIK B KAaueCTBE CPEICTBa NpHU paboTe ¢ Owosormyeckod WHMOpMAaIUEd: MPUMEHSTh
XUMHYECKUE, PU3NIECKHE U MaTeMaTHYECKIe 3HAKH U CUMBOJIBI, (pOpMyIibl, a00peBUaTypy, HOMEHKIATYPY, HCIIOJIB30BaTh U
MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISIHOCTH;

BJIaACTh HaBBIKaAMU PACIIO3HABAHUA U 3aIIUThI I/IH(i)OpMaIH/H/I, HHq)OpMaHHOHHOﬁ 0€30MacCHOCTH JIMYHOCTH.

OBiafeHue YHUBEPCAIBLHBIMI KOMMYHHKATHBHBIMY JT€HCTBUSIME:

1)o0menne:

OCYIIECTBIATE KOMMYHHUKAIIUM BO BCEX C(i)ean JKM3HHU, AKTUBHO YYaCTBOBAaTb B AHUAJIOTC WX JUCKYCCHUHU IIO
CYIIECTBY 0OCYXIaeMoil TeMmbl (yMEHHE 3a/IaBaTh BOIPOCHL, BBICKA3bIBATH CYXKICHUS OTHOCHUTEIHHO BBITOJHEHUS
mpenaracMoi 3ajauu, YYUThIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIUH PYTUX YYaCTHUKOB JHUAIOra WIH JUCKYCCUN);

pacmo3HaBaTh HeBepOanbHbIE CpEACTBa OOMICHWS, IMOHMMATh 3HA4YCHHWE COIHMAJIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(DITUKTHBIX CUTyallni, YMETh CMATYATh KOH(JIUKTHI U BECTH IIEPETOBOPHL;

BIIQJICTh PA3JIMYHBIMU CITIOCOOAMH OOIICHHS W B3aUMOJICHCTBHS, TOHUMAaTh HAMEPEHUs APYTUX JFOJCH, MPOSBISATH



YBaKUTEIBHOE OTHOLLICHUE K COOECEIHUKY U B KOPPEKTHOH (hopMe (HOpMyIHPOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEZCTB.

2)coBMecTHasl JeATeIbHOCTD:

[IOHUMAaTh U HMCIOJIb30BaTh MPEUMYINECTBA KOMAaHAHOW M MHIAUBUIYAJIbHOW paOOThl IPU PELICHUH OHOJIOTHYECKON
npobaeMbl, 00OCHOBBIBATE HEOOXOAWMOCTh MPHUMEHEHHUS] TPYMIOBBIX (OPM B3aWMOJCHCTBUS IMpPH pEHICHUH y4deOHOU
3a]1a4H;

BBIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX JCHCTBUN C yUETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH Ka)IOTO WieHa
KOJUJIEKTHBA;

MIPUHUMATh IIeJI1 COBMECTHON AESTEIbHOCTH, OpPraHW30BbIBATH U KOOPAMHHMPOBATH ACMCTBUSA MO €€ JOCTHXKEHUIO:
COCTaBJIATHh IJIAH JEHCTBHN, PaCHpeNeNaTh POl C YYETOM MHEHHH YYacTHHKOB, OOCYXAaTh PE3ylbTaThl COBMECTHOI
paboTHI;

OLICHMBATh KAa4YeCTBO CBOETO BKJIaJa M KaXJOTO0 YYAaCTHMKAa KOMaHABI B OOLIMH pe3ynbTaT MO pa3paOOTaHHBIM
KPUTEPHSM;

IpeIJiaraTh HOBbIC IPOEKTHI, OLICHUBATh UAEHU C O3ULIUH HOBU3HBI, OPUTUHATIBHOCTH, IPAKTUYECKOI 3HAUNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETHYECKOE IIOBEJEHHE B PA3IUYHBIX CHUTYallUsX, IPOABIATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATHBHBIM.

OBJjajeHue YHHMBEPCAJILHBIMHU PeryITHBHBIMHU 1eHCTBUSIMU:

1)camoopranusamnus:

HUCII0JIB30BaTh 6I/IOJ'IOFI/I‘IGCKI/IG 3HaHUA JJIA BBISABJICHUSA HpO6HeM " UX pCUICHUA B )KU3HCHHBIX 1 y‘-IC6HI)IX CUTyallusIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBbIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSAX U MOCTYIKAX I10
OTHOUICHUIO K KUBOU IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEIBHO OCYILECTBISITh MO3HABATENBHYIO ACATENFHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh M (HOPMYIHPOBATH
coOCTBEHHBIC 3a/1auu B 00pa30BaTEIbHOM NESTEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEIBHO COCTaBIATh IUIAH PELICHUS MNpoOjieMbl C Y4€TOM MMEIOIIHUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEATIOYTEHUM;

AaBaTb OLICHKY HOBBIM CHUTYallUsIM,

pacimpATh paMKH y4eOHOro peIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHU;

JieNIaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHNE;

OLIEHMBATh PUOOPETEHHBIHN OIIBIT;

CHocoOCTBOBaTh (DOPMHUPOBAHUIO W MPOSIBICHUIO LIMPOKOH SPYIUIMU B pasHbIX 00JAacTAX 3HAHUH, MOCTOSHHO
MOBBIILIATH CBOM 00Pa30BaTENbHBINA U KYJIbTYPHbBIH YPOBEHb.

2)CaMOKOHTPOJIb:

naBaTb OLHCHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBLI B ACATCILHOCTH, OUCHUBATH COOTBETCTBUC PE3YyJILTATOB
LEJIsIM;

BJIa€Th HaBbIKaMU MMO3HABATEIILHOM peq)HeKCI/II/I KaK OCO3HAaHUA COBEPIIACMBIX ILCI\/'ICTBI/II\/'I U MBICIIMTCIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHI, MCIIOJIB30BaTh NMPUEMBI pedUIeKCHU Ul OIICHKH CUTYalldd, BHIOOpa BEPHOIO
pelLeHHs;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIIECHUS 110 X CHHKCHUIO;

IIPUHUMATL MOTHUBBL U apT'yYMEHTHI APYTUX IIPY aHAJIN3€ PE3YIbTATOB IE€ATEILHOCTH;

3)npuHsiTue ce0s M IPYrux:

MPUHUMATE ce0s1, MOHUMAas CBOU HEJJOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apT'yYMEHTHI APYTHUX IIPYU aHAJIN3€ PE3YJIbTATOB NE€ATEILHOCTH,

HPU3HABATh CBOE MIPABO U MPABO APYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTh IOHMMATh MUP C TIO3ULMH APYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI

[IpenmerHble pe3ynpTaThl ocBoeHUs mporpammbel COO no Onosornu Ha 6a30BOM YpOBHE BKIIOHAIOT cHeru(praecKre
i yueOHoro npeamera «buonorus» Hay4Hble 3HAHMS, YMEHUS M CHOCOOBI IEHCTBUI MO OCBOCHMIO, MHTEPIpPETAlUd U
npeoOpa3oBaHUI0 3HAHHWM, BHJIBI ACATEILHOCTH II0 MOJYYEHHIO HOBOI'O 3HAHMSA M NPUMEHEHHIO 3HAHWH B pa3IMYHBIX
yT-Ie6HBIX CUTyaluAaX, a TaKXKE B pCaJIbHbIX JXU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C ononorueii. B mnmporpaMme MmpEaAMETHBIC
pe3yiabTaThl IPEACTaBIEHBI 110 ToJaM 00yUYeHHSI.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buosiorus» ¢ 10 knacce 10IKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHOJOTMH B CUCTEME HAYYHOIO 3HAHHUS €CTECTBCHHBIX HAyK, B
(hopMHPOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKIIA/E€ POCCHICKHUX U
3apyOeXHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIMOHAIFHON TPAMOTHOCTH YEJIOBEKA JUISl PEILICHHUS )KU3HEHHBIX
3ajau;

YMEHHE pacKpbIBaTh COJIEp)KaHNE OMOJOTHYECKHX TEPMHUHOB M TIOHSTHA: JKHU3Hb, KIETKA, OPraHU3M, METa0O0Iu3M
(oOMeH BemlecTB M MpPEBpallleHHe 3HEPruH), ToMeocTa3 (caMoperyisius), YpOBHEBas OpraHU3alMi JKUBBIX CHCTEM,
CaMOBOCIIPOM3BeIcHHE (PETPOAYKLHS ), HACTIEACTBEHHOCTD, HU3MEHUYMBOCTbD, POCT U Pa3BUTHUE;

YMEHUE H3JaraTb OMOJIOTUYECKHE TeOpUU (KJIETOYHas, XPOMOCOMHAas, MYTAallUOHHAs, LEHTpajbHas J0TrMa
MoOJIeKyJIsipHOM Ononorun), 3akoHbl (I'. Mengens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 IEHTpax MHOT0OOpasus U
MPOMCXOXKIEHHS KyIbTYpHBIX pacteHuit H. Y. Basuinosa), onpenensiTe rpaHULBI MX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;



yYMEHHE BJIaIeTh METOAaMH HAy4YHOTO TIO3HAHUS B OMOIOTHH: HAOIIOAEHUE U ONMCAHNE )KUBBIX CHCTEM, IPOLIECCOB U
SBJICHUH, OpraHU3alys U NpOBelICHHE OMONOTMYECKOTO SKCIEPUMEHTA, BBIABIKCHUE THIIOTE3bl, BBISIBICHHE 3aBHCUMOCTH
MEXKIy MCCIEAyEeMBbIMH BeIMYMHAMHU, OOBSICHEHHUE TOMYYECHHBIX PE3yJIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX HMOHITHH, TeOpuit
Y 3aKOHOB, YMEHHUE JIeTIaTh BHIBO/IBI HA OCHOBAHMH MTOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIACTATH CYIIECTBEHHBbIE NPU3HAKKM BUPYCOB, KJIETOK NPOKAPHOT M JYKApHUOT, OJHOKIETOYHBIX U
MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEHHOCTH WPOLIECCOB: OOMEHa BEIIECTB W NPEBpALICHUS JHEPrUH B KIETKE,
(boTOCHHTE3a, IIACTHYECKOTO U SHEPreTHYECKOro 00MeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIOJJOTBOPEHHSI, PA3MHOKECHUS,
WHIWBUAYaIBLHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHHUE MPHUMEHITH MOJIYYEeHHBIC 3HAHUS A OOBACHEHHS OMOJOTHMYECKHX MPOLECCOB WM SIBJICHUH, IS TPUHSITHS
NPAaKTHYECKUX PEIICHNII B TOBCEIHEBHOH XHM3HU C IIENbI0 O0ECHedYeHUs] OE30IIaCHOCTH CBOETO 3JI0POBBSI M 3I0POBBS
OKPY)KAIOIIMX JOJCH, COOJIONEHHS HOPM T'PAaMOTHOTO IIOBEACHHS B OKPYKAIOIIEH NPHPOAHON cpene, MOHWMaHHUE
HEOOXOIUMOCTH HCIIONB30BaHUSl JOCTIDKCHHHA COBPEMEHHOW OWONOrMM ¥ OWOTEXHONOTHH AN  PalMOHANBHOTO
MPUPOJONOTB30BAHUS

yYMEHHE peIaTh >JIEMEHTApHBIE TEHETHYECKHE 3aJaddl Ha MOHO- W JUTHOPHIHOE CKPEIIMBAaHUE, CIEIUICHHOE
Haclle/IOBaHHE, COCTAaBISATH CXEMbl MOHOTMOPWAHOTO CKpEIIMBaHMs MAJs MpelcKa3aHds HACIeAOBAaHHUS NPU3HAKOB Y
OpTaHN3MOB;

YMEHHE BBINOJHATH JTA0OPATOpHBIE W TpakTHYecKue paboThl, COOMOAAaTh MpaBwia Npu padore ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

yMEHHUE KPUTHUYECKU OIICHWBATh M WHTEPIPETUPOBATh MHGOPMAIHIO OMOJIOTHYECKOTO COJCPKaHUS, BKIFOUAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS U3 PAa3JIMYHBIX NCTOYHHKOB (CPEICTBA MAacCOBOH MH(MOPMAIMY, HAYYHO-TIONMYJISIPHBIE MaTepUaIbl),
ITUYECKHE aCTIeKThl COBPEMEHHBIX HCCIIECI0BAHUI B OMOJIOTHH, MEIUIIMHE, ONOTEXHOJIOTHY;

yMEHHUE CO3/1aBaThb COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIeHHUs, 0000mas Onoaorndeckyro HHGOPMALUIO U3
HECKOJIBKMX HCTOYHHKOB, IPAMOTHO HCIOJIB30BATh MOHATHHHBIN armapar OnOoIOTHH.

[IpenMeTHBIE pe3yNbTaTHl OCBOEHUS yueOHOTO IIpenMeTa «buonorusy 6 11 Knacce NOHKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHWH O MeCT€ M POJM OHWOJIOTHM B CHUCTEME HAYYHOTO 3HAHHS ECTECTBCHHBIX HAyK, B
(hopMHpOBaHNH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOT'O MHPOBO33PCHUS, O BKJIAJIE POCCHHCKUX U
3apyOeKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIFHON IPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX
3aj1a4;

YMCHUC PACKPBIBATH COACPKAHUC 6I/IOHOFI/I‘-IGCKI/IX TCPMUHOB U TMOHSITHIA: BU, MOMIYyJIAOUA, I‘eHO(I)OHI[, OBOJIFOIIUA,
IBIOKYIIHE CHITBI ((PakTOPBI) SBONIOIHH, MPHUCIOCOOIEHHOCTh OPraHU3MOB, BHI000Pa30BaHUE, IKOJIOTHUECKUE (aKTOPHI,
9KOCHCTEMA, IPOIYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, [IETTN MUTaHHs, SKOJIOTHIecKasi MMpaMuia, OnoreoreHos, onocdepa;

YMEHHUE H3JlaraTh OMOJIoTHYecKre Teopun (3BonmonnonHast Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS DBOJIOINNH),
3aKOHBI 1 3aKOHOMEPHOCTH (3aponpimeBoro cxoactsa K. M. bapa, uepeoBanus ri1aBHbIX HaNpaBiIeHUI U MyTel IBOIIOIUN
A. H. CeseprioBa, yuenus o ouocgepe B. 1. BepHazckoro), onpenensTe IpaHUIbI UX IPEIMEHUMOCTH K KHBBIM CHCTEMaM;

YMCEHHUE BJIaACTh METOJJaMH HAYYHOI'O IMO3HAHUWS B 6I/IOJIOI‘I/II/I: Ha6J]}O)Z[eHI/Ie " OIMMCAHUC JXUBBIX CUCTEM, ITPOLECCCOB U
HBHeHI/Iﬁ, opraHu3anus U IMPOBCIACHUC GI/IOHOFI/I‘ICCKOI‘O OKCIICPUMCEHTA, BBIABMKCHUC T'MIIOTE3bI, BBIABICHUC 3aBUCHUMOCTH
MEK/Iy MCCIIETyeMbIMH BeIMYMHAMH, OOBSCHEHHE TOMYYEHHBIX PE3yIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX TIOHATHH, TEOPUit
Y 3aKOHOB, YMEHHUE JIeNIaTh BHIBO/IBI HA OCHOBAHWH MTOJTYYSHHBIX PE3yJbTAaTOB;

YMCEHHE BBIACIIATh CYIICCTBEHHBIC IIPU3HAKHU CTPOCHUA OHMOJIOTHYECKUX 00BLEKTOB: BHUI0B, HOHYHHHHﬁ, MIpoOAYyLCHTOB,
KOHCYMEHTOB, PEIYLEHTOB, OHMOT€OIIEHO30B M HIKOCHCTEM, OCOOEHHOCTH MpOLECCOB: HACIEACTBEHHONH W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs, IMPUCIIOCOOIEHHOCTH OPraHW3MOB, JEHCTBUS JKOJIOTHYECKHX (PakTOpoB Ha
OpTaHU3MBbI, TIEpEeHOCa BEIECTB M MOTOKA JSHEPTHU B DKOCHUCTEMaX, aHTPOIOTEHHBIX W3MEHEHHWH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEUIECTB M OMOTEOXMMUYECKUX LIUKIOB B OHOCheEpe;

YMEHHUE MPHUMEHATH MOJYYCHHBIC 3HAHMA AJISi OOBSCHEHUS! OMOJOTMYECKHX NPOLECCOB M SBICHUH, I TPUHSITUS
MPaKTUYECKUX PEUICHUI B TOBCEIHEBHOW JKHM3HU C IENbl0 obecriedeHns 0e30MacHOCTH CBOETO 37I0POBbSl U 37I0POBBS
OKpYXKAIOIUX IIFOJICH, COONIOJICHHST HOPM TI'paMOTHOTO TIOBEJCHHS B OKpYXKAIOIIEeH MPUPOJHOW cpene, MOHWMaHhe
HEOOXOIMMOCTH UCTIOJIb30BAHUS TOCTHXKEHUH COBPEMEHHON OMOJIOTUH JUIsl PALlMOHAIIEHOTO PUPOIOTIONB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OHWOJNOTMYECKHE 3alayH, COCTAaBISATH CXEMbl MEpeHOca BEIIECTB M JHEPrHU B
IKocucTeMax (LETH MUTaHNsA);

YMEHHUE BHINOJHATH JIAOOpAaTOpPHbIE M HpakTHYecKHe paboThl, coONIoAaTh NpaBwia Mpu padboTe ¢ y4eOHBIM U
1a00paToOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHHBATh W MHTEPIPETHPOBATH MHPOPMAIHIO OMOJOTHYECKOTO COIEP)KaHUs, BKIIOYAIOIYIO
TICEBJIOHAYYHbBIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CpEJCTBa MacCOBOM MH(OPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalibl),
paccMaTpuBaTh TJ00aJbHBIE OKOJOIMYECKHE NPOOJIEMBI COBPEMEHHOCTH, (POPMHUpPOBATH 1O OTHOIIEHHIO K HUM
COOCTBEHHYIO TIO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIC M YCTHBIE COOOIICHUs, 00001Ias OHOIorHYecKy0 HHOOPMAIIUIO U3
HECKOJBKUX UCTOYHUKOB, IPaMOTHO HCIIONIB30BATh MMOHSATUIHBIA anmapat OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m NporpaMMEI pasi Beero KonTpoabubie IIpakTuuyeckue f)lﬁi)pg)f OBAT eJ)H)HH e
padoThbI padoThI pecype
bubmmoreka [JOK
. brosorust kak Hayka 2 05 https://m.edscﬂ).ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aALUS 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 IKHM3HEACATENBHOCTS KIETKH 6 https:// m.edsc]i).ru/ 7f41¢c292
5 Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 UBMEHUYUBOCTD 8 15 bu6mmoteka IIOK
OpraHH3MOB https://m.edsoo.ru/7f41¢c292
v Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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 KJIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThI padoThI pecypesr
bu6nmoreka [IOK
1 JsomonpEoRHas GHonoras 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranusmbi 1 OKpyx aromias cpesa > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 hitps://m.edso0.ru/7f41cc74
5 p 5 bubnunoreka LIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 o5

[NPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

buosnorus B
CHUCTEME HayK

Koan4yecTBO 4acos

Bcer KoHTpoJbHBI
o e padoThbl

IIpakTuyeckn
e padoThbI

Jlara
HU3yYeHH
s

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo0.ru/863e63
2a

Meroabl MO3HAHUS
JKUBOU ITPUPOJBI.
[IpakTuueckas
pabota Ne 1
«Mcnonp3oBanue
Ppa3InYHBIX
METO/I0B IIpU
W3y4YeHUHU
OMOJOTHYECKHUX
00BEKTOBY

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e6122

brnonornueckue
CHCTEMEI,
MPOLECCHI U UX
U3y4YEHHE
XUMHUYeCKUM
COCTaB KIJICTKH.
Bogau
MHUHEPAIbHBIE COJIN

bubmuoreka [{OK https://m.edsoo.ru/863e6564

bubnmoreka [{OK https://m.edsoo.ru/863e674e

benku. CocraB u
CTpoeHHue OeIKoB
DepMeHTH —
OMOJIOTHYECKHe
KaTaJIn3aTOPHI.
JlaGopatopHas

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

bubmuoreka [{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
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

pabota Ne 1
«3yuenue
KaTaJUTUYECKON
AKTUBHOCTH
dbepmeHTOB (Ha
IpUMepe aMHIIa3bl
WM KaTajia3bl)»

VYrieBoasl.
JIntmael

Hyxkneunosslie
KUCI0Thl. ATO

bubnmoreka [{OK https://m.edsoo.ru/863e6870

bubnmoreka [{OK https://m.edsoo.ru/863e6d5c

Hctopus u MmeToanl
W3Yy4YEHUs KIIETKHU.
Knerounas Teopus

bubnmuoteka [{OK https://m.edsoo.ru/863e6e88

10

Kierka xak
LIEJIOCTHAS KUBasg
cucrema

11

Crpoenue
AYKapUOTUYECKOMN
KJIETKH.
JlaboparopHas
pabota Ne 2
«M3y4yenue
CTPOEHUS KIIETOK
pacTeHui,
KUBOTHBIX, IPUOOB
1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
U MX OITHCAHHUE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6ffOhttps://m.edso0.ru/863e716
c

12

OO0OMeH BeIIECTB
N META00JIN3M

bubnuoteka [{OK https://m.edsoo.ru/863e766¢



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

13

14

doTocHuHTE3.
XeMocHuHTEe3
DHEepPreTU4eCcKuil
oboMeH

bubnmoreka [{OK https://m.edsoo.ru/863e7c98

but6mmoreka LIOK https://m.edsoo.ru/863e7aae

15

16

JKu3HeHHBIN ITUKIT
KineTku. [enenue
KJICTKH. MuTO3.
JlaGopaTopHas
pabora Ne 3
«Haobmronenune
MHTO3a B KJIETKax
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

Buocunres Oenxka.
Peaknusa
MaTPUYHOTO
CHUHTE3a

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e7dc4

bubmuoteka [{OK https://m.edsoo.ru/863e796e

17

Tpancnsauus —
Ounocunres Oenka

bubmuoreka [{OK https://m.edsoo.ru/863e796e

18

Hexknerounsie
(bOpMBI KU3HU —
BUPYCHI

bubmuoteka [{OK https://m.edsoo.ru/863e7540

19

Dopmsl
Pa3MHOKEHUs
OpraHU3MOB

bu6mmorexa [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bubnuoteka [{OK https://m.edsoo.ru/863e7f4a

21

O6pa3zoBanue u
pa3BUTHE TTOJIOBBIX
KJIETOK.
Om010TBOPEHHE.
JlaboparopHas
pabota Ne 4

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

23

«M3yuenue

CTPOEHHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»

NunuBunyansHoe
pa3BuTHe
OpraHU3MOB

I'enetuka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYMBOCTH

bubnmoreka [{OK https://m.edsoo.ru/863e8436

bubmuoreka [{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HAaCJIEIOBaHHS
MPU3HAKOB.
MonorubpuaHoe
CKpEIIMBAHHE

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

JHurnbpumnoe
CKpELIUBaHHUE.
3aKoH
HE3aBHCUMOTO
HacJIeI0BaHUSs
MIPU3HAKOB

bubmuoteka [{OK https://m.edsoo.ru/863e89a4

26

CuennenHoe
Haclie/I0BaHHe
NIPU3HAKOB.
JlaGopatopHas
pabota Ne 5
«M3yuenune
pe3yabTaToOB
MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030( Ul HA

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

TOTOBBIX
MUKpOIpenaparax»

I'enernka moia.
Hacnenosanue
MIPU3HAKOB,
CIICIUIEHHBIX C
MOJIOM

M3MeHYNBOCTb.
Henacnencreennas
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
Nsyuenne
MOAM(UKAITMOHHON
M3MEHYUBOCTH,
MOCTPOEHHUE
BapUAIMOHHOTO
psaaau
BApHUAIMOHHOMN
KpUBON»
HacnencrBennas
M3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MmyTanui
y 1po30¢huiIel HA
TOTOBBIX
MHUKpOIIpenaparax»

0.5

0.5

bu6mmoreka LIOK https://m.edso00.ru/863e8c60

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

30

31

I'enetuka dyenoBeka

PesepBHBIi ypOK.
0O0001menue mo
TeMe
«HacnencreeHHoct

bubnmnoreka [{OK https://m.edsoo.ru/863e8d78



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

32

b U U3MEHYUBOCTD
OpPraHU3MOBY
Cenexuus Kak
HayKa U Mpoliecc

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

33

Metonp! u
JOCTHKEHUS
CeJIeKLIUU
pacTeHuit u
YKUBOTHBIX

bubmuoreka I{OK https://m.edsoo.ru/863e9214

34

buorexuonorus
KakK OTpacib
MIPOU3BOACTBA

bubmuoteka [{OK https://m.edsoo.ru/863e9336

OBILEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontponbueie  Ipaxtiieckue ilsyqe}mﬂ :)Iﬁ;)l)aI;OBaTeﬂbele
padoThI padoTshI pecype
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/863ea20e

2 Hcropus pa3sBuths NpeacTaBIeHUN 1 bubnuoreka [IOK

00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnnoreka [JOK

3 MukposBosioNH 1 https://m.edsogr(li/863e9c1e
[Tomyssius Kak JIeMeHTapHAs
€IMHUIIA BUJA U SBOJIOIHH.

4 Jlaboparopuas padota Ne 1 1 0.5 Egggﬁgggggﬁig%eggce
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIO)

5 JIBroKyIMe Cuitbl (37€MEeHTapHBIC 1 bubnmnorexa [JOK
(hakTOpbI) SBONIOIHIH https://m.edso0o.ru/863e9da4

6 EctectBennslit oT60p 1 ero Gpopmbl 1 Eggsj:lll/llr?:éf;groug%e% 40
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubnmnorexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay

8 Hanpasnenus u mytu 1 bubnuorexa [IOK
MAaKpO3BOJIOLIHHI https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BoMIONINN 1

10 HcTopust :xu3HU Ha 3eMile U METObI 1

e€ u3y4eHus



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

11 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
nepuoaam https.//m.edso0.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | 05 bubnuoreka [IOK
«M3yueHne UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeTIOBEKa (aHTPOIIOTEHE?) BH6J_IHOTeKa LOK
https://m.edso0.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuorexa [JOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJlanTaluy 4YeJI0BeKa https://m.edso00.ru/863eaea2
PesepBHrlil ypok. O60011IeHHE 10
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE bubnnoreka [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopnas pabora Ne 3.
29 «Mopdonorudeckne 0COOCHHOCTH 05 bubnuorexa [JOK

pacTeHui U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHMe cBeTa HAa pOCT U

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJICYCa»

bubmuoreka [JOK
23 buotnacckne paxropet 1 https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysiun. [Ipakruyeckas pabora
24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 Coo0b1iecTBa OpraHu3MoOB — 1 bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI 1 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso00.ru/863eb46a
| o e o | Busmorea 101
. DAMIIB!. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI 1
29 AHTpONOreHHbIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnunoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIbBI J1J151 YUEHUKA
e buonorus, 10 knace/ ITaceunuk B.B., Kamenckuii A.A., Py6oiios A.M. u apyrue /Tlog
pen. [Naceunuka B.B., Akimoneproe obmiectBo «M3natenberBo «IIpocBermenues
e buosnorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iios A.M. u apyrue /Tlojg
pen. [laceunuka B.B., AkmmmonepHoe obmectBo «M3naTenscTBo «lIpocBemienmey

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA
e Palouas nporpamma. buonorus. 10-11 kmaccer. Mocksa, JIPODA
e [laceunuk B.B. buonorus. Iloypounsie paspabotku 10-11 kiaccel. ba3oBblit ypoBeHs.
Mockga, [Ipocserienne

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbl CETU HHTEPHET
bu6nuoreka IJOK



