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MMOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsl Mo OHOJOTUH TCOPETUUCCKYIO OCHOBY ISl ONPECICHUS TOIX0I0B K (HhOPMUPOBAHUIO
comepxaHuss ydeOHoro mpeamera «buosorus» cocTaBWiM: KoHUentyaiabHele nonoxenus @OIrocC COO o
B3aMMOOOYCJIOBJIEHHOCTH LENEH, COAEpkKaHUs, pE3yJbTaTOB 00yUEeHHUs U TPEOOBAHHUM K YPOBHIO MOATOTOBKHU BBIITY CKHUKOB,
MOJIOKEHUST 00 OOIMUX IEIIX U MPHUHIIMNAX, XapaKTCPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEIO OOIIETo
obpazoBanus B Poccuiickoit deneparuu, a TakKKe MOJOXKCHUS O crienuduke OWoaorun, € 3HaYCHUHM B TIO3HAHHMH >KHBOM
NpUPOABl U OOECIEUEHUM CYIIECTBOBAHUS UeI0BEYeCKOro oOuecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHUAM, ONpPEeEIeHbI
OCHOBHbIE (DYHKIIMH ITPOTPaMMBI IO OHOJIOTHH U €€ CTPYKTYypa.

IIporpamma o 6uosioruy Aa€T MpeAcTaBIeHUE O LENsIX, 00 oOmel crpaTternd o0y4eHHs, BOCOUTAHUS U Pa3BUTHS
oOydaromuxcst cpejictBaMu y4eOHoro npeamera «buosorusy, onpeneinser o0s13aTEIIbHOE MIPEIMETHOE COJIEPKAHUE, €TI0
CTPYKTYPY, paclpe/lciiCHUE 110 pa3eiiaM U TEMaM, PEKOMEH/IyEMYIO 110CJIEJOBATEIILHOCTh U3yUEHUs yUeOHOr0 Marepualia
C YYETOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTUKH 00pa30BaTEIbHOIO MPOLIECCA, BO3BPACTHBIX OCOOEHHOCTEM
00yJaroIMXCsl.

B nporpamme 1o OMOJIOrMH TaKK€ YYUTHIBAIOTCS TPEOOBAHUA K IIAHUPYEMBIM JIMYHOCTHBIM, METAIIPECIMETHBIM H
[IPEAMCTHBIM pe3yJibTaraMm 00ydeHus: B GOPMHUPOBAHUH OCHOBHBIX BHIOB YUCOHO-TT03HABATCIILHON JACSITCIBHOCTH/YICOHBIX
JICUCTBUN 00YHAIOIIUXCS IO OCBOCHUIO COICPKAHUS OMOJIOTHICCKOTO 00pa3oBaHusI.

B nporpamme nio 6uonoruu (10—11 xnaccsl, 6a30BbIH YpOBEHB) peATM30BAH NPHUHLIMUI TPEEMCTBEHHOCTH B U3YUYEHUU
Ouosnoruu, 6yaroaps 4eMy B HEM MPOCMATPUBAETCS HANPABJIEHHOCTh HA Pa3BUTHE 3HAHUH, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI0 MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALMI JTUYHOCTH, IKOJIOTHYECKOT O MBIIICHHUS], MPEACTABIEHUI
0 3I0pOBOM 00pa3e *KU3HU U OEPEKHBIM OTHOLIEHHEM K OKpY»Kawolueld npupogHou cpezae. [lostomy Hapsaay ¢ uzydeHueM
001IEOMOTIOTUYECKUX TEOPHH, a TakkKe 3HaHUH O CTPOEHUM JKMUBBIX CHUCTEM pPA3HOIO paHra M CYUIHOCTH OCHOBHBIX
IIPOTEKAIOUIMX B HUX NPOILECCOB B MPOrpaMMe Mo OMOJIOTHH Y/IEJIEHO BHUMAHUE MCMOJIB30BAHHUIO TIOJYYEHHBIX 3HAHUN B
MOBCEHEBHOM >XU3HU JUIsl pEIlIeHUs NMPUKIATHBIX 33/a4, B TOM YHucie: Npo(UIAKTUKK HACIEJACTBEHHBIX 3a00JI€BaHUIN
YEeNOBEKa, MEIUKO-TEHETHYECKOIO0 KOHCYJIBTUPOBAHMs, OOOCHOBAaHUS SKOJOTHMYECKH II€1IeCO00Pa3HOro MOBEACHHUS B
OKPYXaroILIEH MPUPOJHON Cpelle, aHAIN3A BIMSHHS XO3IMCTBEHHON AEATEIBHOCTH YE€JIOBEKA HA COCTOSHUE MPUPOAHBIX H
UCKYCCTBEHHBIX SKOCHCTEM. Y CHJIEHUE BHUMAaHHMsI K IPUKJIAAHON HAMPaBIEHHOCTH



yacOHOoro mpeamera «buonorus» NPOAUKTOBAHO HEOOXOAUMOCTBIO OOCCIICUCHUS YCIOBUM JUIs PEIICHUS OJHON U3
aKTyanbHBIX 33/Ja4 IIKOJBHOTO OHOJOTHYECKOTO 00pa3oBaHUs, KOTOpas MmpeAnojaraet (GopMupoBaHUe y 0OYyUarOIIUXCs
CIOCOOHOCTH aIalTUPOBATHCS K U3MEHEHUSAM TUHAMUYHO Pa3BUBAIOINIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpemrHero o0mero oopa3oBanus 3aHMMaET BakHOe MecTo. OHa obecnieunBaeT (hOpMHUPOBAHUE Y
oOyyJarouxcsi MPEACTABICHUM O HAay4YHOM KapTHHE MHpa, paciiupseT U o000IiaeT 3HaHMUS O >KUBOM npupoje, eé
OTJIMYUTENBHBIX IPU3HAKAX - YPOBHEBOM OpTaHM3AIlMU M DBOJIOLMM, CO3MAET YCIOBHUS JUIS: MO3HAHUS 3aKOHOB KUBOH
npupoAsl, GopmMupoBaHus (YHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 370pOBOTO M 0Oe€30macHOro o0pasza >KHU3HH,
HKOJIOTHYECKOTO MBINIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKHBOU MPUPOJIC 1 YSIIOBEKY.

Bosnbmmioe 3HavueHre OMONOTHS UMEeT TAKXKe ISl PEIICHUS BOCIIUTATENILHBIX M PA3BUBAONINX 3a/1a4 CPEJTHETO OOIIETO
oOpazoBanusi, conuann3anuu oOydaromuxcs. M3ydeHue Ouosiormu oOccrcuuBacT YCIoBUS uig  (GopMupoBaHus
WHTCIUICKTYaJIbHBIX, KOMMYHHKAIIUOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTCTUYCCKOW KYJBTYpPbHl, CIIOCOOCTBYCT
WHTETPalAA OUOJIOTHUECKUX 3HAHUHN C MPEACTABICHUIMH U3 JIPYTHUX YUEOHBIX MPEIMETOB, B UaCTHOCTH, GU3HKH, XUMUH U
reorpadun. Ha3BaHHbBIE TONOXEHHS O TMpEAHA3SHAUCHUH Y4YeOHOTO TmpeameTa «bHoNorush COCTaBUIM OCHOBY IS
oTpesieTIeHUs TTOIX0I0OB K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COAEPIKAHUS, TIPEICTABIICHHOTO B IPOTrpaMMe 0 OHOJIOTHH.

Otrb6op coxaepkanuss ydebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIICCTBICH C TMO3UIIHH
KYJIbTYPOCOOOPA3HOTO MOX0/1a, B COOTBETCTBUU C KOTOPHIM 00YUAIOMIUCCS JIOJKHBI OCBOUTH 3HAHUS 1 YMCHHUS, 3HAUMMBIC
17151 popMUpOBaHUS OOIIEH KYJIbTYPBI, ONIPEETSIONINE aJIEKBATHOE ITOBEICHUE YETOBEKA B OKPYKAOIICH MPUPOIHON cpene,
BOCTpeOOBaHHBIE B MOBCEAHEBHOM )KU3HH U IPAKTUUECKOU AesaTebHOCTU. Oc000€ MECTO B 3TOM CUCTEME 3HAHUHN 3aHUMAIOT
AIIEMEHTHI COJEPKAHUS, KOTOPBIC CIy>KaT OCHOBOHW it ()OPMHUPOBAHUS TPEJACTABICHUI O COBPEMEHHOU €CTECTBEHHO-
HAay9YHOW KAapTHHE MHpPa W IEHHOCTHBIX OPHEHTAIMAX JMYHOCTH, CHOCOOCTBYIONIMX TyMaHW3alWH OHOJIOTHYECKOTO
o0pa3oBaHus.

CTpyKTypUpOBaHUE COJACpXKaHUS YUYEOHOrO0 MaTepHana B TMporpaMMe IO OWOJIOTHMH OCYIIECTBICHO C Y4YETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHUHW 00 OTIIMUMUTEIHHBIX OCOOCHHOCTSX YXUBOHW MPHUPOJIBI, O €€ YPOBHEBOW OpraHu3aIlii |
ABOJIIOINH. B COOTBETCTBHY € 3TUM B CTPYKTYpe yueOHOTO npeameTa « broiaorus BeIASICHBI CIETYIONINE CONEPKATEIbHBIC
nuHun: «buonorus xak Hayka. Metoasl HaydHOTO MO3HaHMs», «KieTka kak Omomorudeckas cucrema», «OpraHu3M Kak
ouonoruyeckas cucrema», «CucteMa MW MHOrooOpazue OpPTraHUYCCKOrO0 MHUpa», «IBOJIOLMS KUBOM MPUPOIBDY,
«DKOCUCTEMBI H MPUCYIIIUE UM 3aKOHOMEPHOCTHY.



Lens uzyyenus yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE - OBJajcHHEC OOYHYAIOMIMMUCS 3HAHUAMH O
CTPYKTYPHO-(PYHKITHOHAJIBHON OpTraHU3allMK >KUBBIX CUCTEM PA3HOTO paHra U MpuoOpeTEeHUE YMCHUMN HCIOJIB30BATh 3TH
3HAHUSA AJIA TPAMOTHBIX JE€HCTBUI B OTHOLIEHUN OOBEKTOB KUBOM MPUPOBI U PELISHHS PA3TUUHbIX KU3HEHHBIX TPOOIEM.

JlocTixkeHrue nenu u3ydeHus y4deOHoro mpenMera «buosiorvsp» Ha 0a30BOM YpPOBHE OOECHEUMBAETCS PEIIEHUEM
CIEAYIONIUX 3a/1au:

OCBOCHHMC OOYYaIOUIMMHCS CHUCTEMBbl 3HAHMM O OHUOJOTMYECKUX TCOPHUSX, YUCHHUIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, PABUJIAX, CIYKAIMX OCHOBOM Ui (POPMUPOBAHUS [IPEACTABICHUI O ECTECTBEHHO-HAYYHOW KapTUHE MUPA, O
METO/IaX HAYyYHOTO MO3HAHUS, CTPOCHHH, MHOTOOOPa3HH U OCOOEHHOCTSX MUBBIX CHUCTEM PA3HOIO YPOBHS OpPTaHHU3alUH,
BBLAAIOIINXCSI OTKPBITHSX U COBPEMEHHBIX UCCIEAOBAHUSAX B OHOIOTHHY;

(dopMupoBaHre y oOydarolUXcs II03HABATEIbHBIX, MHTCIUICKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH B IIpoIiecce
aHaJIM3a JaHHBIX O IyTSAX Pa3BUTHS B OMOJIOIMH HAYYHBIX B3IJISLIOB, HJIEH U [TOJIXOJIOB K H3yUEHHUIO )KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpTaHHU3aL1Y;

CTaHOBJICHHE y O0ydYaromuxcsi 00Imel KyabTypbl, GYHKUHOHAIBHOW TPAMOTHOCTH, Pa3BUTUE YMEHH OOBACHATH W
OLICHUBATH SBJICHHUS OKPY)KAIOLIEr0 MUpA >KMBOM MPHUPOJIBI HA OCHOBAaHUM 3HAHWWA U ONBITA, MOTYYEHHBIX MPU U3YUEHUU
OMOJIOIHH;

(dopMupoBanre y OOydarOLIMXCs YMEHUN WIUIIOCTPUPOBATH 3HAYCHUE OMOJIOTMYECKHX 3HAHMHM B IPAKTHUECKOMH
NEATEIBHOCTH YEJI0BEKa, Pa3BUTUU COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJOBEKOM >KHBOM MPUPOBI, HEOOXOIMMOCTH OEpEKHOTO
OTHOIICHHUS K HEeH, COONIFOIEHUSI ’THUECKUX HOPM MPHU NPOBEACHUH OMOJIOTHYECKUX MUCCIIECTOBAHMIA;

OCO3HAHUE [IEHHOCTU OMOJOTMYECKUX 3HAHUU AJIs MOBBIIICHUS YPOBHS 3KOJIOTHYECKON KYIBTYPHI, 11l GOPMUPOBAHHUS
Hay4YHOT'O MUPOBO33PEHUS;

NPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHUH B TOBCEJHEBHOM S>KM3HU I OIEHKU TMOCJEACTBUH CBOEH
JIEATEIBHOCTH TI0 OTHOIICHUIO K OKpYXKalolllel cpeie, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBAHHE U COOJIIOJICHUE MEp
IpOoGUIAKTHKH 3a00JICBaHUH.

B cucreme cpennero odmero obpasoBanus «buonorus», nydaemas Ha 0a30BOM ypOBHE, SBISETCS 00S3aTENbHBIM
y4eOHBIM IIPEIMETOM, BXOJIAIIMM B COCTaB IIpeAMETHON 0011acTh «ECTECTBEHHO -HAy4YHBIC TPEAMETHIY.

Jnst uzydenust 6uosioruu Ha 6a30BOM ypOBHE cpeJiHEro ob1iero oopazoBanus orBogutcs 68 yacos: B 10 kiacce — 34



yaca (1 gac B Hezeno), B 11 kitacce — 34 gaca (1 yac B Hemerro).



COJEP)KXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsorus kak Hayka.

buonorus kax nHayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH M JIPYTHUMH €CTCCTBECHHBIMH HAYKaAMH,
bunocodueii, ITUKOMN, ICTETUKONW U mpaBoM. Ponib Onosiorumn B (OpMUPOBAaHMM COBPCMCHHON HAYYHOW KapTHHBI MHpA.
Cucrema OMOJIOTHUCCKUX HAYK.

Mertonpl TI03HAHUA S>KUBOUW TPUPOJIBI (HAOIIOJICHHUE, SKCICPUMCHT, OIMCAHWEC, HW3MCPCHUC, KiaccupuKaims,
MOJIETUPOBAHUE, CTATUCTUUECKAsA 00paboTKa JaHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menanens, H. K. Konpnos, /Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cXeMbl: «MeTo bl IO3HAHUS JKHBOH IIPHUPOIBI».

JlaGoparopHble U NpakTUYeCKHE padoThI:

[Ipaktrueckas padora Ne 1. «Mcnosnb30BaHUE pa3IMYHBIX METOAOB MPU N3YYEHUU OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7ZKusbie cUCTEMbI U UX OPTraHU3AIUA.

Kupbie cucteMbl (OMOCHUCTEMBI) KaK MPEAMET U3ydcHUs Ouonoruu. OTIMYHE KUBBIX CHCTEM OT HCOPTaHUYCCKOM
[IPUPO/IBL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue. Y POBHU OpraHU3aIlMu OMOCUCTEM: MOJIEKYIISPHBIN, KJIETOUHBIN, TKAHEBBINH,
OpTraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BON, SIKOCUCTEMHBIN (OHOTre€0IeHOTUUECKHH ), OMOC(hHEPHBIH.

JdeMoHCcTpanuu:

Tabnuib! 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HN», « Y POBHHU OPTAHU3AINN KUBOIH TPUPOIBIY.

O6opynoBanue: Mojienb Mmojekyisl JIHK.

Tema 3. XumMu4eCKHii COCTAB M CTPOCHME KJICTKH.

XUMHYECKUIN COCTaB KJIETKU. XUMHUECKUE DJIEMEHThI: MaKpOXJIEMEHThI, MUKPOJIEMEHTHI. Bo/la 1 MUHepaabHbIE
BEILIECTBA.

OyHKLIMYU BOABI I MUHEPAJIBHBIX BEIIECTB B KieTke. [loaaep:xanre ocMOTHUECKOTO Oaanca.

benku. CoctaB u cTpocHHe O€IKOB. AMHUHOKHUCIOTHI - MOHOMEpbl OcnkoB. He3ameHuUMBbIE U 3aMEHUMBIC
AMUHOKHCIOTB. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU CTPYKTYPBI OCIKOBOM MOJICKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBCPTUYUHAA CTPYKTYpa). XMMHUUYCCKHE CBOMCTBA OeNKOB. bruonoruueckue GpyHKIIUU OCIKOB.

depMeHTHI - OHosIornueckue KaranuzaTopsl. CTpoeHUe GepMeHTa: aKTUBHBINA IEHTP, cyOcTpaTHas CEU(UIHOCTD.
Kodepmenrtsl. Butamunbl. Otnununs GepMeHTOB OT HEOPraHMUECKUX KaTalau3aTOPOB.

YrneBoasl: MOHOCaXapuab! (TTI0KO3a, pru003a 1 Ae30KCHpr003a), Aucaxapuabl (caxaposa, JJaKTo3a) U MOJucaXapu/Ibl
(kpaxmai, TIMKOTeH, [1eJUI0103a). bruomoruueckue GyHKIUN yTICBOIOB.

Jlunuasl: Tpuraunepuasl, Gochonunuabl, crepounbl. [mapodunsHO-TUIpOPOOHBIE CcBOMCTBA. bHomornueckue
bynkuun munuaoB. CpaBHEHUE YTJICBOIOB, OCIIKOB | JIMIIUIOB KaK HCTOYHHUKOB YHCPTUU.

Hyxnennossie kucnotel: JIHK 1 PHK. Hykneotuasl - MOHOMEpBI HYKJIEHMHOBBIX KUCI0T. CTpoenue u ¢pynkuun JTHK.
Crpoenure u pynkun PHK. Buast PHK. AT®: crpoenue u pyHKIuu.

[{uronorus - Hayka o kieTke. KietouHas Teopus - mpuMep B3aUMOJICUCTBUS HJICH U (DaKTOB B HAYYHOM ITO3HAHHH.
MeTto/1bl U3yUYEHHUS KIETKH.

KrneTtka xak uenocrtHas xxupasi cuctema. O0Irie Npu3Haky KJIETOK: 3aMKHyTasl Hapy»kHasi MemOpaHa, mosuexkyisl JJHK
KaK TeHeTHUYECKHUM anmapar, CUCTEMa CUHTe3a OelKa.

Tunel KJIETOK: 3SyKapuoTHUecKass M mpokapuoThueckas. OCOOEHHOCTHM CTPOEHHS NPOKAPUOTUUYECKOH KIIETKH.
Kierounast crenka Oakrepuii. CTpOCHHUE SYyKApUOTHUCCKOW KIICTKH. OCHOBHBIC OTJIMYHAS PACTUTCIHHOM, KUBOTHOM H
rpuOHOM KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK - KJIETOUHAS! CTEHKA, MIUKOKaIUKe, X ¢pyHkuuu. [lnasmatudeckas MeMmOpana, eé
cBolcTBa W QyHKuMU. LluTonnasma u e€ opranouasl. OgHoMemOpanHbie opraHouabl kiaetku: IIIC, anmapat I'ombmxu,
IM30COMBI. 11onmyaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHAPUHM, IUIACTUABL. [IpOUCXOKIAEHHE MUTOXOHAPUN U TIIACTHA.
Bunel mnactua. HememOpanHble OpraHOMABI KIETKU: pUOOCOMBI, KIETOUHBIM IEHTP, LEHTPHUOIU, PECHUYKH, KIYTHKH.
OyHKIMA OPraHOUJI0B KJIETKU. BrirroueHus.

Snpo - perynstopHbeld 1eHTp KieTku. CTpoeHue sjapa: sijepHas 000JouKa, KaproruiazMa, XpOMAaTHH, SPBIIIKO.
XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lIBanu, M. llneiigen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiuH, K. M. bap.

Juarpammel: «PacnpeneneHne XMMHYECKMX DJJIEMEHTOB B HEXHBOW mOpupone», «PacmpeneneHue XuMHYECKHX



AJIEMEHTOB B JKUBOM IIPUPOJIEY.

Tabnuup! u cxeMbl: «llepuoguyeckas TabIUIla XUMHYECKUX 3IEMEHTOBY, « CTPOCHUE MOJICKYJIbI BOJBDY, «bHOCHHTE3
oenka», «Ctpoenue Monekyisl Oenka», «Ctpoenue dpepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne mMonexymb
AT®», «CTpoeHre 3yKapUOTHYECKOM KIETKH», «CTPOEHHE >KMBOTHOM KIETKW», «CTpPOEHHE PACTUTEIBHOU KIETKW»,
«CTpoeHNE MPOKAPpUOTHUECKON KIETKI», «CTpOEHUE sAIpa KIETKIW», « Y TIIE€BOABIY, «JIUIUIb).

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYIOBaHUC JIJIsl MIPOBCACHUS HAONIOACHUHN, U3MEPECHUMN, dKCIICPUMEHTOB,
MUKPOIIPEapaThl paCTUTEIBHBIX, KUBOTHBIX M OAKTEPHAIIBHBIX KIICTOK.

JlaGopaTropHblie U NpakTUYeCKHUe padoThI:

JlaGopatopuas padora Ne 1. «3yueHue KaTaIUTUUYECKOW AKTUBHOCTH (PEPMEHTOB (Ha MpUMEpPE amMuiaasbl HIH
KaTauasbl)».

JlabopatopHas pabora Ne 2. «3ydyeHue CTpOCHUs KJICTOK PACTCHUH, )KUBOTHBIX M OaKTCPHil 110J] MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOTIpENnaparax u ux OMUCaHuey.

Tema 4. ZKusHenesiTeJJbHOCTb KJIETKH.

OOMeH BelIeCTB, U META00IU3M. ACCUMUIALUS (TUTACTUUECKUA OOMEH) U AUCCUMMIIALUS (PHEPTETUUECKU OOMEH)
— JIB€ CTOPOHBI €IMHOI0O Iporecca meradosm3ma. Poib 3aKOHOB COXpaHEHHS BELICCTB M J3HEPIMM B IIOHHMAHUH
McTadom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbId. Poib GepMeHTOB B 0OMEHE BELIECTB M MPEBpALIEHUU
SHEPrUHU B KIIETKE.

®dotocunTe3. CeroBass U TeMHOBas (a3wl GortocuHTe3a. Peaknun dorocunresa. DddekTuBHOCTH PoTOCHHTE3A.
3nauenue (oTocuHTE3a A KU3HM Ha 3emie. BnusHue ycnoBuidl cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOJIYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMOCHHTEe3. XeMOCHHTE3UPYIONME OaKTEPUH. 3HAUYEHUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3eMIie.

DHepreTuueckuii OOMeH B KJeTKe. Paciieruienre BelecTs, BbICIEHUE U aKKYMYJIUPOBAHHUE DHEPTUHU B KJIETKE. DTaIlbl
HepreTuyeckoro oomena. I'mukonus. bpoxenue m ero Buasl. KucinopogHoe OKHCIEHHE, WIM KIETOYHOE [bIXaHHE.
OxucnurensHoe GochopunmpoBanne. IPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuun matpuuHoro cunHtesa. ['eHeruueckas mHopmanusa u JAHK. Peanuzanus renerudeckod MHQpoOpMaliu B
KJIeTKe. ['eHeTuUeCKUi Kol U ero cBoicTBa. TpaHckpunius — MaTpuuHblil cunTe3 PHK. Tpancnsaiusa — 6uocunTes 6enka.
Otansl Tpancasiuu. Koguposanue amunokucnot. Pons pubocom B 6nocunTese Oemnka.



Hexkinerounsie hopmbl xKu3HU — BUpychl. Mictopus oTkpeitust BupycoB (. WM. iBanoBckuit). OcoOeHHOCTH CTPOCHUS U
YKU3HCHHOTO ITUKJIa BUPYCOB. baktepuodaru. bonesnu pactenuil, sKUBOTHBIX U YeJIOBEKa, BHI3bIBACMBIC BUpYycaMu. Bupyc

ummyHoaeduimra venmoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaThas TpaHCKpWIILMS, peBepTasa M HWHTETrpasa.
[IpodummakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHUM.
JdeMoHCcTpanuu:

IToptpetsl: H. K. Konbnos, [. U. UBanoeckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: « THITBI TUTaHUAY, «MeTtaboan3m», « MUTOXOHAPHSY, « JHEPTreTUUSCKUN 00MeH», « XIJIOPOILIACTy,
«®otocunresy, «Ctpoenne JHK», «CtpoeHne u (pyHKIMOHHpOBaHUE reHa», «CuHTe3 Oenkay, «[ eHeTMuecKuidl Koy,
«Bupych», «baktepruodarny, «Ctpoenue u xxu3HeHHbId nuki Bupyca CITM/a, 6axtepuodarar, «Permmmkanus JJTHK».

O6opynoBanue: moaenu-aniummkanuy «Y apoeaue JIHK u tpanckpunumsy, «buocunres 0enkay, « CTpOCHHE KICTKH,
Mojesb cTpykrypol JJHK.

Tema 5. PasMHoOkeHHe H HHAUBUAYAIbHOE Pa3BUTHE OPTaHU3IMOB.

Knerounsrii nukn, win KuU3HEHHBbIM 1uka kiaetku. MHtepdaza u mutos. [lpoueccsl, npoTekaroiive B UHTepdase.
Pennukanus — peakuust matpuunoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HAOOp — KapUOTHIL. JUMIonIHbIHA
Y TaIUIOUIHBIF XpOMOCOMHBIE HAO0pbI. XpomaTuibl. LIuTonornueckre OCHOBBI pa3MHOXKECHUS U MHIMBU Yy AJIbHOTO Pa3BUTHS
OpPTraHHU3MOB.

Henenne kmerku — muto3. Cragun murtosa. [Iponeccehl, MpouCXoasiue Ha pa3HbIX CTaIMsIX MUTO3d. bHOIOrM4eCcKuii
CMBICJI MHUTO34.

[Iporpammupyemast ru0enb KIETKH — anomnTos.

®opMbl Pa3MHOKEHHUSI OPraHM3MOB: Oecrojioe M ToJioBoe. Buasl Oecmoioro pa3MHOMKEHHUS: AENEHHE HaJIBOE,
MIOYKOBAHUE OJTHO- U MHOTOKJIETOUYHBIX, CIOPOOOpa30BaHNE, BET€TATUBHOE Pa3MHOXKEHUE. ICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHU3MOB, €T0 3HAYECHUE JIJIS CEJICKIUU.

[lonoBoe pazMHOXKEHHE, €T0 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Cragum wmeioza. Ilpouecchl, npoucxoasuue Ha cTaausx weio3a. IloBeneHue xpomMocoM B Meilose.
Kpoccunrosep. bnonorudeckuil CMbICI H 3HAUCHUE MEN03Aa.

["ameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KICTOK y JKMBOTHBIX. [l0JOBBIC »KeJe3bl: CEMCHHUKH M SIMYHUKH.
OO0pa3oBaHUe W pa3BUTHC IMOJOBBIX KICTOK — TaMeT (CIIepMaTo30uj, SHIEKICTKA) — CICpMaTOreHE3 M OBOTCHE3.
OcoOeHHOCTH CTPOCHHMS SMILIEKIIETOK U criepmaTo3ouaoB. Omnogoreopenne. [laprenorenes.



WHnuBuayaipbHOC pa3BUTHC (OHTOrCHE3). OMOpHOHANIBHOE pas3BuUTHE (dMOpHOTEHe3). DTamnbkl 3MOpPHOHAIBHOTO
pPa3BUTHSl Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE, TacTpyssiius, opraHoreHes. [locTamOpuoHanbHOE pa3zBUTHE. THIIBI
NOCTAMOPHUOHAILHOTO Pa3BUTHUS: MpsIMOeE, HenpsaMoe (nunHouHoe). Biusnue cpeasl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOTO PACTECHHS: CTPOCHHUE CEMEHH, CTATUA PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuibl u cxembl: «POPMBI PA3MHOKECHHUSI OPTaHU3MOBY, «JIBOWMHOE OIUIOJIOTBOPCHUEC Y IIBETKOBBIX PACTCHHI,
«BeretatuBHOE pa3MHOXKEHUE pacTeHUi», «/lenenue kieTku Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Kimerounbli mukim», «Pemmkamus [HK», «Mwuroszy», «Meuos», «lIpsimoe u HempsMmoe pa3BUTHE»,
«l"ameTorene3 y MIIEKOIIUTAIOIIMX U YeJIOBEKay, « OCHOBHBIE CTa/JIMM OHTOIEHE3a).

O6opynoBanue:  MUKPOCKOII, MUKporpenapaTsl «CriepMaTo30uabl MICKOIUTAOMETOY, «SHIcKIeTka
MJICKOMTUTAIOWIETO», « KapHOKMHE3 B KIETKaX KOPEUIKa JIyKa», MAarHUTHAs MOJETb-aNIIMKALNs «JleIeHne KIeTKN», MOJIEITb
JIHK, moznens MeTtadazHoil XpOMOCOMBI.

JlaGoparopHble U NpakTUYeCKHe padoTh:

JlaGopaTtopnas pabora Ne 3. «Habirorearie MUTO3a B KJIIETKAaX KOHYMKA KOPEIIIKA JIyKa Ha TOTOBBIX
MUKPOIIpEIIapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpONpenapaTaxy.

Tema 6. Hacs1eICTBEHHOCTh M N3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mctopus pa3BUTHS TEHETHKH. POJb MUTOJIOTHM U SMOPHOJIOTUA B CTAaHOBJICHHU
TeHETHUKU. BKmam poccHiiCKuX M 3apyOeKHBIX YUYEHBIX B PA3BUTHUE TE€HETHKU. MeETONMbl TeHeTHKH (THOPUAO0IOTHYECKHIA,
HUTOTCHETUYECKUH, MOJIEKYJISIpHO-TeHeTuueckuii). (OCHOBHBIE TEHETHUECKHE TOHATUS. [‘eHeTudeckas CUMBOJIMKA,
MCIIOJIb3yEMasi B CXEMaxX CKpElINBaHU.

3aKOHOMEPHOCTH HACJIE/IOBAHUS NMPU3HAKOB, YCTaHOBIIEHHbIE ['. MenaeneM. MoHOTHOpUIHOE CKpellluBaHUE. 3aKOH
eMMHO00pa3usi THOPUAOB MEPBOTO MokojeHus. [IpaBuino goMuHMpOBaHWsA. 3aKOH PaCHICTUICHHS MPU3HAKOB. [ umoTesa
YUCTOTHI raMeT. [1o1HOE 1 HEMOTHOEe TOMUHUPOBAHKE.

JurubpuaHoe cKpellMBaHWe. 3aKOH HE3aBUCHUMOIO HACJCAOBAHUS MPU3HAKOB. lluTOreHeTHYEeCKHE OCHOBBI
JUTHOPUIHOTO CKpCIIMBAaHU. AHAU3UpYIOLIee CKpeliuBaHue. VM crnonb3oBaHUE aHANU3UPYIOIIETO CKPCIIUBAHUS JIJIs
oTnpezenenus TeHOTHITa 0CO0U.



CuerieHHOE Hacle/oBaHUe Mpu3HakoB. Padora T. Moprana mo cleIJICHHOMY HacjeJO0BaHHMIO TeHOB. HapymieHue
CIICTUICHHSI TEHOB B PE3YJIbTAaTE KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIECACTBEHHOCTHU. | €HETUYECKUE KapThI.

I'enetnka mnona. XpOMOCOMHOE ONPEACICHHE TMOJIa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. [ OMOrameTrHele U
reTeporaMeTHsle Opranu3mel. HaclienoBanue Npu3HAaKOB, CIEILIEHHBIX C MOJIOM.

W3mMeHurBOCTh. BHIBI M3MEHUYMBOCTH: HEHACNEICTBCHHAS W HACJIECACTBEHHAs. Ponb cpelbl B HEHACIEACTBEHHOU
U3MCHYMBOCTH. XaPaKTCPUCTHKA MOAUPUKAMOHHON M3MECHYMBOCTH. BapuaninoHHbIH psijl v BapuanmoHHasi kpuBas. Hopma
peakuuu npusHaka. KonudecTBEHHbIE U KAaUECTBEHHbIC MPU3HAKK M MX HOpMa peakiuu. CBolcTBa MoOIU(HUKAIIMOHHOU
W3MEHYUBOCTH.

HacnencTBeHHast, MM reHOTUIIMYCCKAsA, H3MEHYMBOCTh. KoMOMHATHBHAS H3MEHIMBOCTL. MEi03 U 1I10JIOBOM IIPoIiece -
OCHOBa KOMOMHATUBHOW M3MCHUYMBOCTH. MyTaruoHHasi ”3MCHYHUBOCTE. Kitaccudurkanus My Tanmii: reHHbIC, XPOMOCOMHBIC,
reHoMHble. HYacToTa W mpuyMHBl MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJOTMYECKHX PAIOB B HACIIEACTBEHHOMN
n3menurnBocty H. Y. BaBumnoga.

BuesanepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

I'eneTnka yenopeka. Kapuoruir dyeroBeka. OCHOBHBIC METO/IbI TCHCTHKH YCJIOBCKA: MEHCAIOIMYCCKHM, OJIM3HCIIOBBIM,
[IUTOTCHCTUYCCKUM,  OMOXUMHYCCKUN,  MOJCKYJSIpHO-TeHeTHUeCKuii.  COBPECMCHHOC — ONPECICICHUC  T'CHOTHIIA:
MTOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHKE, B TOM 4ucie ¢ noMoubro [ P-ananu3a. Hacnencrsenueie
3a00JeBaHMs YEJIOBEKA: T'eHHbIC 00JI€3HU, OOJIE3HU ¢ HACJIEICTBEHHON MPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnyeckue W reHepaTuBHble MyTamud. CTBOJIOBBIE KIeTKH. [IpWHIUIBI 3M0pOBOTO 00pasza >KH3HHU, AMATHOCTUKH,
PO(MIAKTUKN 1 JICUCHUS TEHETUYECKUX OoJe3Hel. MeauKo-reHeTHIeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
TCHETUKH B MIPEJOTBPAIIEHUU U JICYEHUU TEHETUUECKUX 3a00JIeBaHUI ueoBeKa.

JeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yetsepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuipl 1 cxembl: « MOHOTHOPHIHOE CKPEIIMBAHKE W €T0 IUTOTEHETUYECKash OCHOBAY, «3aKOH PACIHISIUICHHUS U €TO
[IUTOTEHETUYECKAasT OCHOBa», «3aKOH YHCTOTHI TameT», «Jlurnbpumnoe ckpernmBanne», «lluronmornveckne OCHOBBI
JUTHOPUIHOTO CKpeliuBaHus», «Meios3y, «B3zauMojeicTBUE alielbHBIX TeHOB», «l['eHeTHueckue KapThl pacTCHH,
KUBOTHBIX W 4EJIOBEKa», «['eHeTHka moia», «3aKOHOMEPHOCTH HACJIEAOBaHUA, CUEIUICHHOTO € IMOJoM», «KapHOoTHIbl
YEIOBEKA U )KUBOTHBIXY, « BUABI H13MEHUNBOCTHY, « MoaubrKaMoHHast N3MEHYHBOCTHY, «HacnenoBanue pesyc - hakropay,



«I'eHeTHKa rpymni KpoBW», « MyTallMOHHAS] K3MEHIUBOCTB.

O6opynoBaHue:  MoJeIH-aNIuIMKau « MoHOTHOPHIHOE CKpeluBaHuey», «HemonHoe noMuHIpoOBaHUEY,
«durubpuanoe ckpemmBanue», «llepexkpéct xpomocom», MUKPOCKOI U MUKporipenapaT «/pozoduna» (Hopma, MyTanun
(hopMBI KPBUTEEB M OKPACKH Tela), repoapuil «I"0pox moceBHOM.

JlaGopaTopHble U NpaKTUYEeCKHEe PadOThI:

JlabopaTtopHas pabota Ne 5. «3yuyenue pe3yJbTaTOB MOHOTHOPUIHOTO U JUTUOPHUIHOTO CKPCITUBAHUS Y
JpO30( MBI HA TOTOBBIX MUKPONIPEIIAPATaX).

JlaGopatopHas padota No 6. «3yueHne mMoaupUKaIMOHHON W3MEHYMBOCTU, MOCTPOEHUE BAPUALMOHHOIO psAlia U
BAPHUALIMOHHON KPUBOW».

JlabopatopHas paborta Ne 7. « AHaim3 MyTanuii y Apo30(uiIbl Ha TOTOBBIX MHKPOIIpENapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBieHUE U aHAJIA3 POJOCIOBHBIX YCIIOBCKAY.

Tema 7. Cenexkuus oprannzmon. OCHOBbLI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M TpoOLECC. 3apOKICHHME CEJeKUMU M Aomectukauus. Yuenune H. WM. BaBunoBa o meHTpax
MPOUCXOKICHUSI U MHOTOOOpa3us KyJbTYPHBIX pacTeHHil. L{eHTpbl MpOUCXOXKICHUS JOMAITHUX XKUBOTHBIX. CopT, mopoaa,
LITAMM.

CoBpeMCHHBIC METO/IBI CCTCKITMHA. MacCOBBIN U MHAUBUAYJIbHBIN OTOOPHI B CEICKIIMU PACTCHUN U )KUBOTHBIX. OIICHKA
3KCTepbepa. banM3KopoaAcTBEHHOE cKpeluBaHue — MHOpUAUHT. Yucrtas nuHus. CKpellrBaHHe YMCThIX JUHUH. ['eTeposuc,
unu rudpugHas cuwia. HepoactBeHHoe ckpemuBaHue — ayTOpuauHr. OTaanéHHas THOpuAM3anus M €€ yCHexu.
HMcKycCTBEHHBIM MyTareHe3 ¢ IOJAYYEHUE TOJUIUIOWJIOB. JIOCTHKEHMA CEJIEKIMU PpACTEHUW, IKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTrexHoMOTUs Kak OTpaciib MPOU3BOACTBA. ['€HHas HWH)KEeHepusa. JTtambl co3faHusi pexomOuHanTHou [IHK wu
TPAHCTEHHBIX OpraHu3MoB. KiertouHas wHxkeHepusa. KieTtounsle KynabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHIA.
KnonupoBanue BBICOKOIPOIYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX OPraHU3MOB. OJKOJIOTHMUECKHE M ITHYECKHUE MPOOJIEMBI.
I'MO — renetrdecku MOIU(PHUITMPOBAHHBIE OPTAHU3MEI.

JlemoHCTpanuu:

IToptpetsl: H. 1. BaBumos, 1. B. Muuypun, I'. [. Kapneueuko, M. ®@. FIBaHOB.

Tabnuipl U cxembl: KapTa «LIeHTphl IPOUCXOKACHUS U MHOTOOOPa3us KyJbTYPHBIX pacTeHU», «[lopoibl toManHux
KUBOTHBIX», «CopTa KyNnbTypHBIX pacTeHuiy, «Otganéunas rubpunmsauus», «Paborel akamemuka M. @. Upanosay,



«Jlonmumnongusny, «OOBEKTH OMOTEXHOJIOTUNY, «KileTouHble KYIBTYpHl H KJIOHHpOBaHHEY», « KOHCTpyHpoBaHUE U MIEPEHOC
I'€HOB, XPOMOCOMY.

ObopynoBanue: MyJSKM TUIOAOB W KOPHEIUIONOB IWUKUX (OPM W KYJIBTYpHBIX COPTOB pacTeHMid, repOapuii
«CenbCKOX035IMCTBEHHBIE PACTEHHS.

JlaGopaTopHble U NpaKTUYEeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTM)KCHHS CEJICKIIMKM PACTEHHI U KUBOTHBIX (HAa CEJEKIHMOHHYIO CTAHIIHUIO,
IUIEMEHHYIO (pepMy, COPTOMCHBITATCIIBHBIN y4YacTOK, B TEIUIMYHOE XO3SHCTBO, J1a00paTopui0 arpoOyHHUBEPCHUTETA WIIH
Hay4YHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosronoHHas1 OHOJIOTHA.

[IpennochblIKn BOZHUKHOBEHHUS 3BOJIFOIIMOHHON TEOPHH. DBOJIOLUOHHAS TCOpUS U €€ MecTo B Ouosoruu. Biusaue
3BOJIIOLMOHHOM TEOPHU HA Pa3BUTHE OUOTOTUU U APYTUX HAYK.

CBuaerenscTBa 3BOMIOLMU. [laneoHTOMOTHYECKHE: MOCIEN0BATENbHOCTh MOSBICHNUS BUIOB B NAJICOHTOJOTHYECKON
JIETONHCH, TIepeXoaHbie PopMbl. bruoreorpaduyeckue: cXoacTBO U pazauyue GpayH U (prop MaTepuKoB U OCTPOBOB.

OMOpHUOJIOTMYECKHE: CXOJICTBA M pa3iuuus 3MOPHOHOB pa3HBIX BHIOB II03BOHOYHBIX. (CpaBHUTEIBHO -
aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTWYHBIC, PYIMMEHTApHBIC OpPraHbl, aTaBU3MbL. MOJEKYJISIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXAHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META0OIUYECKUX MYTEH y BCEX OPTaHU3MOB.

OpomonronHasg Teopust Y. [lapsuna. [Ipeanocsiiky BO3SHUKHOBEHUS JapBUHU3MA. JIBUKYIIIHE CHUITBI ABOIIOIUU BUIOB
no JlapBuHy (M30BITOYHOE PA3MHOKEHHE MPHU OTPAHMUYEHHOCTH PECypCOB, HEONpeaenEéHHas M3MEHYMBOCTb, OOpbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunretnueckas Teopus 3BooIH (CTO) u €€ 0OCHOBHBIE OJOKEHHUS.

MuxkpooaBosmonus. [lonynsus kak eAMHUIA BUAA U DBOITIOIUH.

JBrkyiiye cuibl ((hakTophl) IBOJIIOIUHN BHUAO0B B MPUPO/Ie. MyTallMOHHBIN Mpollecc 1 KOMOMHATUBHASI H3MEHYUBOCT.
[Tomynsiumonsie BoHb! U Apeiid renos. M3omsims 1 Murpanus.

EctectBennsblii 0TOOp - HANpaBIAOMU (akTop 3BoaonUd. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco0IeHHOCT OPraHM3MOB KaK pe3yJbTaT »BOMOLUU. [IpuMepsl NpUCHIOCOOIEHUI Yy OpraHHU3MOB.
ApoMopdo3bI 1 UINOATAIITALIH.



Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIC (hOpMBI BUI000pa30BaHUs: reorpaduueckoe, IK0IOTHIECKOE.

Maxkpo3Bodtorus. PopMbl 3BOJIFOIUN: dbuneTndeckas, IMBEPreHTHAsA, KOHBEPICHTHAS, apaljicIbHAs.
HeoGpaTumMocTs 3BOSIOLMH.

IIpoucxoxaeHrue OT HeceUalu3upoBaHHbIX NpeakoB. [Iporpeccupyroas cnenuanu3anus. AfanTUBHAs pagHaLysl.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunnei, XK. b. Jlamapk, Y. HJapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©. Miomep, A. H.
CeBepLoB.

Tabmuubl U cxembl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emie», «3apOoJbIlH IO3BOHOYHBIX >KUBOTHBIXY,
«Apxeonrtepukc», «Dopmbl 60pbOBI 3a cymecTBoBaHuEe», «EcTecTBeHHBIH 0TOOp», « MHOrOooOpasHe COPTOB PACTEHUI,
«MHuoroo6pa3zue nopo 1 KUBOTHBIXY, «l lomyrsiiuny, « MyTaliMmoHHAsSt U3MEHYUBOCTEY, « ApoMopd o3y, «anoamantamuny,
«Obmas nereaepanusy, «JIBwkyme cuiibl 3Bosronumy, «Kapra-cxema mapuipyra myremiectBus Y.

HMapsuna», «bopsda 3a cymectBoBanue», «lIpucnocobIeHHOCT OpraHu3MoBy», «leorpaduyeckoe BHI00Opa3OBaHUEY,
«IKOIOTMYECKOE BUAOOOPA3OBAHUEY.

OO06opynoBaHue: KOJUIEKIUS HACEKOMBIX C Ppa3IMYHBIMU THIIAMH OKpackd, HA0Op MJIOJOB M CEMSH, KOJUIEKUHUs
«ITpumephl 3aUTHBIX TPUCTIOCOOICHUN Y KUBOTHBIX», MOJIC)Ib «OCHOBHBIC HAIIPABJICHUS dBOJIONNUN», 00BEMHAS MOJICITH
«CTpoeHne roJIoBHOIO MO3ra II03BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KOJeKuus «DopMbl COXPAHHOCTH MCKOMAEMBIX KMBOTHBIX M PACTEHUI», MOJEND
anmmkauus  «llepexkpéct xpomocom», BiaxHble mpenaparsl «Pa3Butue HacekoMoro», «Pa3BUTHE JIATYIIKH»,
MUKponpenapar «J[po3zoduna» (Hopma, MyTaruu GOpPMBI KPbUTHEB H OKPACKH TEIa).

JlaGopaTopHblie H NPAKTUYECKHE PA0OTHI:

JlaGoparopuas padota Ne 1. «CpaBHeHHE BUI0B IO MOP(OJIOTUUECKOMY KPUTEPHUION.

JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OPTaHU3Ma U €€ OTHOCUTENIBHOTO XapaKTeEPay.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE )KU3HM HA 3emuie.

JloHayuHble IPEACTaBICHUS O 3apPOXKACHUN KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHMSI )KU3HU HA 3emile: aduoreHes
UM rnaHcrnepmus. XHMHAYECKas JBONMOLMSA. AOHOT€HHBI CHHTE3 OpPraHUYECKHX BEIIECTB U3 HEOPraHMYECKUX.
DKCIEPUMEHTANIBHOE MOATBEPXKICHUE XMMUYCCKON 3BoonMH. HadanpHbie 3Tanbl OHOJIOTHYECKON 3BOIIONMH. [ UoTe3a
PHK-mupa. ®opmupoBanrue MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBCHHE NPOTOKJIETKU. IlepBble KIETKHM U MX IBOJIOLHUS.
DOopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Paszsutue xu3HM Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeiickas U mpoTepo3oiickas 3pel. [laneo3oiickas spa u
e€ mepuoabl: KeMOPUNCKUH, OpIOBUKCKUM, CHITYpUHCKUH, TCBOHCKUH, KAMCHHOYTOJIBHBIM, TEPMCKUIMA.

Me3so30iickas 3pa U €€ nepuoabl: TPUACOBBINU, FOPCKUN, MEIIOBOM.

Kanno3orickas spa u €€ nepuoabl: MajeoreHOBbIM, HEOT€HOBBIM, AaHTPONIOTEHOBBIM.

XapakTepucTrKa KIMMAaTa U I€0JOTUUECKUX TpoieccoB. OCHOBHBIE 3TAIbl SBOJIOLUU PACTUTEIBLHOTO U KUBOTHOTO
Mupa. ApoMop]o3bl y pacTeHU U KUBOTHBIX. [losiBICHUE, pACIIBET U BEIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucremMa opraHuyecKoro MUpa Kak OTpa)XeHUe 3BOJOLHH. OCHOBHBIE CUCTEMATUUYECKUE I'PYIIIILI OPTaHH3MOB.

OBOJIIOLIMA YENOBEKA. AHTPOMNOJIOTHS KaK HAayKa. PazBUTHE NpencTaBICHUN O MPOMCXOXKIAECHUH 4YesoBeka. MeToasl
M3Yy4YEHHUs aHTpornoreHesa. CXOACTBA M pa3Inyus YEJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE TIOJIOKEHNE YETOBEKA.

JBwxkymme cuwisl  (pakTtopel) aHTpomorcHeza. HacienctBeHHass W3MEHYMBOCTR W CCTCCTBCHHBIH — OTOOP.
OO1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAHM TPY/Ia, MBIILICHUE, PEUb.

OCHOBHBIE CTaqMM M BETBH HBOJIOLMHM YEJIOBEKA: ABCTPAJIONMUTEKH, YermoBeK ymelnbld, YenoBeK NpAMOXOASLINM,
YenoBek HeaHIepTaibckui, YenoBek pa3symHbld. HaxoOKM HCKOMAaeMBIX OCTAaTKOB, BpPEMs CYLIECTBOBaHHsS, O0OJacTh
pacnpocTpaHeHus, 00bEM TOJJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIC OOJIBIITNC PACH: eBpolncouiHas (eBpasuiickas), HErpo-aBCTpaJouHas
(9KBaTOpHAIIbHAS ), MOHTOJIOUTHAS (23MATCKO-aMCPUKAHCKAS). UepThl puciocoOICHHOCTH NPE/ICTABUTEIICH
YEIOBEUYECKHUX Pac K YCIOBUSIM CYIlIeCTBOBaHUS. ENMHCTBO YesioBeueckux pac. Kputuka pacusma.

JdeMoncTpanuu:

[Toptpetsi: @. Penu, JI. I1actep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHHe CoONHEUHOUW cucTeMbl», «PasBuTHe opraHmyeckoro mupa», «Pactutenbhas
KJIETKa», « KMBOTHas KileTKay, «[Ipokaprorrnueckas kietkay, « COBpeMEHHAsI CUCTEMA OPTaHUYECKOTO MUPay, «CpaBHEHHE
aHATOMMYECKUX 4YEepT CTPOEHHS YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00€3bsiH», «OCHOBHBIE MECTa MNaJICOHTOJOTHYECKHX
HaxoJIOK IPEJKOB COBPEMEHHOIO UeJIOBEKa», «JlpeBHelme moan», «/pesHue moanm», «llepBele COBpEMEHHBIE JIFOIANY,
«Yenoseyeckue pacsn.

Oo6opynoBanue: Mymspku «lIpoucxoxnenne demoBeka» (OFOCTBI aBCTpaNONUTEKa, MATEKAHTPONA, HEAHIEPTAIbIIA,
KPOMaHBOHIIA), CJICTIKH WX N300pa’KeHUs KaMEHHBIX OpYANM IepBOOBITHOTO YesioBeKa (KaMHHU-YONIephl, pyOuia, ckpebia),
reoXpoHoJIoruuecKas Tabiuia, KouieKuus «DopMbl COXpaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTtopHblie U NpakTUYecKHe padoThbI:



[Ipaktrueckas padota Ne 1. «3ydueHne HCKOTIaeMBIX OCTATKOB PACTCHHUM U JKUBOTHBIX B KOJUICKITUSAX).

DKCKypcusi «IBOIOIUSA OPTaHUYECKOTO MUpa Ha 3eMJIe» (B €CTCCTBCHHO -HAYUHBIN WM KpPAeBEAUCCKUM My3¢ei).

Tema 3. OpranuzMsl U OKpysKaias cpeaa.

OKonorus Kak Hayka. 3aJadd M pa3fenbl IKOJOTUH. MeTOAbl 3KOJOTHYECKHX MCCIEAOBAHUNH. DKOJIOTHYECKOE
MHUPOBO33PCHUEC COBPEMEHHOTO UCJIOBEKA.

Cpeasl obuTaHUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIIIHAs, IOYBCHHASL, BHYTPHOPTaHHU3MCHHAS.

Okosornueckue paktopsl. Kimaccudukarus 3K0I0rHIecKuX PakToOpoB: abuoTnycckue, OMOTUYCCKHUC U
aHTPOTIOTCHHBIE. J[eHCTBUE IKOJIOTHUECKUX (PAKTOPOB HAa OPTaHU3MBL.

AOGuoTtudeckue GakTOpel: CBET, TeMmIeparypa, BJIAKHOCTh. DoTomepuoawmsMm. I[IpucrmocoOiieHns OpraHu3MOB K
JICHCTBUIO a0NOTHYECCKUX (aKkTopoB. bromornueckue puTMsl.

buotnueckue gakropsl. Bugbl OnoTrnuecknx B3auMOACHCTBUN: KOHKYPCHIIUSI, XAIITHUICCTBO, CUMONO03 U €10 (hOPMEI.
[Tapazutnsm, Koomepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJECOHMUYECTBO). AMEHCATU3M, HEUTPATU3M.
3HadeHre OMOTHYECKUX B3aUMOJACHCTBUHN JIJIS CyIIECTBOBAHUS OPTAaHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTEPUCTHKKA TOMysaiuu. OCHOBHBIC TIOKA3aTeNd TOMYJISIUU: YHUCIEHHOCTh, ILJIOTHOCTD,
POXKJIAEMOCTh, CMCPTHOCTD, IPUPOCT, MUTpaIus. JIMHaAMUKa YUCIICHHOCTH TIOMYJISIIAN U €€ PETYJIISIIHSL.

JdemoHncTpanum:

[loptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupr u cxembl: kapta «llpupomHbie 30HBI 3emum», «Cpenbl OOWTaHUS OpPraHU3MOBY, «DoTomepHoaU3IMY,
«JTomymsimy, «3aKOHOMEPHOCTH POCTa YHCIAEHHOCTH MOMYJISIUH HHGY30pun-Tyhenbkn», «llumessie memnmy.

JlaGopaTopHblie H NPAKTUYECKHE PA0OTHI:

JlaGopartopnas pabdota Ne 3. «Mopdosiorudueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[MpakTuueckas padota Ne 2. «[1ojcUYET MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUJIOB PACTCHUI.

Tema 4. CoobmecTBa ¥ IKOJI0THYECKHE CHCTEMBI.

Coo011ecTBO Opranu3mMoB - OnorieHo3. CTpyKTyphl OMOIIEHO3a: BUAOBAS, TPOCTPAHCTBEHHAS, TpOhUUeCKas (TTUIIeBas ).
Bunpl-noMuHanTel. CBA3U B OHOLICHO3E.

DKoJioruueckue cucteMnl (3kocucteMsl). [lonstue 06 skocucteMe u 6uorconeHo3e. OyHKIMOHATIBHBIC KOMIIOHCHTBI
AKOCUCTEMBI: MPOAYILICHTHI, KOHCYMEHTHI, peYIeHThl. KpyroBOpOT BEIIECTB M MOTOK YHEPTUU B dKOcucTeEME. Tpoduueckne



(muiieBbie) YPOBHU dKOCUCTeMBI. [luineBbie 1enu U ceTH. OCHOBHBIC MOKA3aTelId PKOCHUCTEMBI: OHOMacca, MPOIyKIIUA.
DKOJIOTHUCCKUE MUPaAMUABL: TPOYKIIUU, YUCICHHOCTH, OroMacchl. CBOMCTBA SKOCUCTEM: YCTOMYHUBOCTE, CAMOPETYJISIIMS,
pazsuthe. CyKueccusl.

[Tpuponmbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO WU IIUPOKOJIUCTBEHHOTO Jeca.

AHTPONOTEHHBIC PKOCUCTEMBbI. ATPO3IKOCHCTEMBL. Y POOIKOCUCTEMBI. bHosiornueckoe U XO35SHCTBCHHOEC 3HAUCHUE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak pakTop ycTondanBOCTH 3K0ocucTeM. CoxpaHCHUE OHOJIOTHYECKOTO Pa3Hoo0pasus Ha 3emiie.

Yuenue B. N. Bepnaackoro o 6uocepe. I'panuiisl, coctas 1 cTpykTypa 6uocdepsl. JKHMBO€E BEIECTBO U €ro (PyHKIUH.
Ocob6eHHOCTH OMOChephl Kak I100anbHOM 3KOCUCTeMbl. JIHHaMIUeCKOEe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKUC IHMKIBI 3JICMCHTOB (yriacpoja, a3oTa). 30HAIBHOCTH Ouochepsl.
OcCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3eMiau. AHTpONOreHHbIE H3MeHeHUs B Ouocdepe. [ odanbHbIE 3K0JIOTHYECKUE TPOOIEMBI.

CocymiecTBoBaHUE NPUPOLI U UesoBeuecTBa. CoxpaHeHre OMopazHoo0pa3us Kak OCHOBA YCTONYMBOCTH OHOCHEPHI.
OcHOBa palMOHAIBHOTO YIPAaBIICHUSI IPUPOJHBIMU pecypcaMu M X UCTOJb30BaHWe. JlOCTIKeHHs OHOJIOTMH M OXpaHa
IPUPOJIBL.

JdemoHncTpanum:

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

Tabmunel u cxembl: «Ilumessle nenn», «bHOIEHO3: cocTaB M CTpyKTypay, «llpupomHsie coobiiectBa», «lLlenu
MIUTAHUSD», « IKOJIOTHYECKast mupaMuaa», «buochepa u yenoBex», « IKOCUCTEMA IMUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro neca», «buoneHo3 BojgoEMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JCUCTBUS Ha MPUPOLY»,
«BaxkHel1Ie MCTOYHUKY 3arpsS3HEHHS BO3JyXa U TPYHTOBBIX BO/», «IlouBa - BakHeHmias cocraistornas Ouocheps,
«®DakTopsl aerpagaiuu noury, «llapHukoBbiil 3¢ dexTy, «DakTopsl paAuOaKTUBHOTO 3arps3HeHus ouocdepb», «OO0masn
cTpykTypa ouocheps», «PacnpocTpanenue x«u3Hu B onocheper, «O30HOBBIN dKpaH 6uocheprl», «Kpyropopot yriepo/ia B
ounocheper, «KpyroBopot azora B mpupoe».

O6opynoBanue: MOJIeb-anIUIUKAIUS « TUIUYHBIE OHOTICHO3bI», TepOapuil «PacTurensHbie COOOMIECTBAY, KOJIEKIIUN
«buorneHo3», « Bpeautenu BaXXHEHIIUX CEIbCKOXO35HCTBCHHBIX KYJIBTYP), FepOapuul U KOJUICKIIUN PACTCHUM U )KUBOTHBIX,
IIpUHAAJICKAIINE K Pa3HBIM DKOJIOTHYECKUM TpynnaM oJHoro Buja, Kpacnas kaura Poccuiickoit @eaepanun, H300paskeHUs
OXpaHSAEMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



IJNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMELI 110 BHUOJIOTUHU HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COOQO, ycranaBnuBaroTcsa TpeOOBaHUA K pe3yJIbTaTaM OCBOCHUS 00yUaIONUMUCS IPOTPAMM CPEIHETO
o0111ero 00pa3oBaHus: JMUHOCTHBIM, MECTANIPEAMETHBIM U IPCAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJNbTaTOB OCBOCHHMS IpeaMeTa «bHOJIorus» BBIACIECHBI CICAYIOIINE COCTABIISIONIMNE:
OCO3HaHUE OOYJAIOIIMMHCS POCCUHCKON IPaK/IaHCKOW MJICHTUYHOCTH - TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATCILHOCTH
U CaMOOIMPEIEICHUIO, HATUYUE MOTHUBAIIUU K 00YUEHUIO OHMOJIOTHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN
JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEW U MCTOPUUECKUX TPAJULIMI pa3BUTUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOMIUXCSl PYKOBOJCTBOBATHCS B CBOCH JCSATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
OPUCYIUMUA CHCTEME OHMOJIOTHYCCKOTO 00pa30BaHUs, HAIMYHUC 3KOJIOTHYCCKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTH
LEJIH U CTPOUTH )KU3HEHHBIE TIIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUs MpeaMera «buosorusy MOCTUTalOTCS B €AMHCTBE y4eOHOM M BOCMUTATEILHOM
JIESITENbHOCTH B COOTBETCTBUM C TPAAULIHUOHHBIMU POCCUHUCKUMH COLMOKYIBTYPHBIMH, UCTOPUYECKHMMH M AYXOBHO -
HPaBCTBCHHBIMHU [ICHHOCTSIMH, IPUHSATHIMU B OOIICCTBE NMpaBUJIaMH U HOPMaMH IMOBCJICHUS M CIIOCOOCTBYIOT IpoIieccam
CaMOIIO3HAHUSA, CAMOBOCIIMTAHHSI U CAMOPA3BUTHSA, PA3BUTHSI BHYTPCHHEN ITO3ULMH JUYHOCTH, [IATPUOTU3MA, YBAKCHUA K
3aKOHY U TIPaBOMOPSAKY, YETOBEKY TpyJa M CTapIIeMy IMOKOJEHUIO, B3aUMHOTO YBa)XCHHS, OCPEIKHOTO OTHOIIECHHS K
KYJBTYPHOMY HACJIECAUIO U TPAJUIMIM MHOTOHAIIMOHAIBLHOrO Hapojsa Poccurickon depepainu, Npupoac U OKpYKarouen
cpene.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS yUeOHOTO MpeaMeTa «broorusy A0mKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH
00yUarmUXcsi PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MIIMEH JIMUHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIlMW, TO3UTHUBHBIX BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM I[EHHOCTAM POCCHUCKOTO
o0111ecTBa, pacHIMPCHUEC >KU3HEHHOTO OIBITA W ONBITA JEATCIBHOCTH B IPOILIECCE peaju3allid OCHOBHBIX HAMpAaBIICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJE B YACTU:



1) rpaxaaHcKoOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH TPaXKIAHCKOW TMO3UITUU O0YUaIOIIEToCs KaK aKTHUBHOTO M OTBETCTBEHHOI'O UJICHA POCCUICKOTO
00I11eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEN, yBaXKEHHE 3aKOHA U MPABOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHN JCSTEILHOCTH NPU CO3JaHUU YUCOHBIX IMPOCKTOB, PEIICHHH YYEOHBIX U
MI03HABATEIIBHBIX 3a/1a4, BHITIOJHCHUU OMOJIOTUUCCKUX IKCIICPUMCHTOB;

CIIOCOOHOCTH OTPEICIIATh COOCTBCHHYO TIO3UIUIO 10 OTHONICHHIO K SIBICHHUSIM COBPCMCHHOM KU3HU U OOBACHSTH €¢;

YMEHHE YYUTHIBATH B CBOUX JAEHCTBUSAX HEOOXOAUMOCTHh KOHCTPYKTHBHOTO B3aHUMOJACHCTBUS JIIOJEH C pa3HBIMH
yOSXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLUAJIBHBIM MOJOKEHUEM;

TOTOBHOCTH K COTPYJAHHYECTBY B IIPOIIECCE COBMCCTHOTO BBINIOJIHCHHSI YYCOHBIX, TO3HABATCIBHBIX U
HCCJICIOBATEILCKUX 3a/a49, YBAKUTCIHLHOTO OTHOIICHWS K MHCHHMIO ONIIOHCHTOB NPHU OOCYXKJICHWW CIIOPHBIX BOIIPOCOB
OMOJOTMYECKOTO CONECPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) maTpMoOTH4YeCKOro BOCIIMTAHUNA:

c(hOpMHPOBAHHOCTH POCCUHUCKON TPaKIAHCKOW WICHTUYHOCTH, ATPHOTHU3MA, YBAKCHUS K CBOCMY Hapojly, YyBCTBa
OTBETCTBCHHOCTH nepe]i PoOIMHOMN, TOPIOCTH 32 CBOM Kpal, CBOIO POJIMHY, CBOU SA3bIK U KYJIbTYPY, IPOILJIOE U HACTOSIIECE
MHOT'OHAIIMOHAJIBHOI0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHHE K MPUPOAHOMY HACJIECAUIO M MNaMITHUKaM MPUPOIbI, AOCTHMXEHHsIM Poccrn B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ] POCCHHUCKUX YUYEHBIX B CTAHOBIECHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHHUS 3HAYCHUS
OUOJIOTHH B TTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HHU YEJIOBEKA K COBPEMEHHOTO O0IIECTRA;

ujeriHast yOex/IEHHOCTh, TOTOBHOCTh K CITYKEHHUIO U 3aniute OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CY/Ih0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUE TyXOBHBIX LIECHHOCTEH POCCHICKOTO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO TTOBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAlUI0 U MPUHUMATh OCO3HAHHBIC PCILICHUS, OPUCHTUPYACH HA MOPAIbHOHPABCTBCHHBIC
HOPMBI H LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUHBOTO OYAYyINEro;



OTBETCTBCHHOC OTHOIIICHHE K CBOUM POJUTEISAM, CO3JaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS IICHHOCTEH
CEMCHHOM KM3HU B COOTBETCTBUU C TPATUITUAMU Hapo10B Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIIOUAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa,
0O0I111ECTBCHHBIX OTHOIIICHUM;

MTOHUMAHUE YMOIIMOHATBFHOTO BO3/ICHCTBUS KUBOU IIPUPOIBI U ¢ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPKCHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUC IIPOSBIISITH KAYCCTBA TBOPUCCKON JTMYHOCTH;

5) ¢usuveckoro BocnuTaHus, (POPMUPOBAHNS KYJLTYPbI 310POBbS H IMOIMOHAJILHOTO 0J1arONMOJIyYnsi:

MOHUMAaHUE U peaIn3alns 310pOBOTo U 6€301macHOro 006pasa KHU3HU (3I0POBOE MTUTAHUE, COOTIOACHIE TUTHECHUYECKUX
paBui M HOPM, COQTAHCHPOBAHHBIM PEXKHMM 3aHATUA M OTJbIXA, PETyJsipHas ¢Gu3MYecKash aKTHBHOCTH), OCPEKHOIO,
OTBCTCTBCHHOTO M KOMIICTCHTHOTO OTHOIICHHS K COOCTBCHHOMY (PM3MYCCKOMY H IICUXHYCCKOMY 370POBBIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHAWNBUAYATHLHOTO H KOJUIGKTUBHOTO O€30MAaCHOTO TIOBEACHHS B CHUTYaIlHsX,
YTPOXKAIOIINX 3JI0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUE MOCEACTBUN U HEPUSTHS BPEIHBIX MPUBLIYEK (YITOTPEOIEHUS aKOTOIs, HAPKOTUKOB, KypeHUs);

6) TpPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUC IICHHOCTH MacTePCTBA, TPY/I0IIO0HC;

TOTOBHOCTh K AaKTHBHOH JIEATETLHOCTH TEXHOJIOTHYECKOW U COIWAILHOM HAIMpaBJIEHHOCTH, CIHOCOOHOCTH
WHUIINAPOBATh, INIAHUPOBATH M CAMOCTOSTEIHHO BBITTOIHATEL TAKYIO JEATEIHLHOCTD;,

WHTEPEC K pa3InYHbIM chepam mpoecCHOHATBEHON ASSITENBHOCTH, YMEHHE COBEPINATH OCO3HAHHBIN BHIOOP Oy MyIIeH
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHNIO HA TIPOTSHKEHUN BCCH KU3HH,

7) 3KO0JOTrMYecKOro BOCIUTAHMS:

HKOJIOTHIECKH TEIECO00pa3HOE OTHOIICHUE K IPHUPO/Ie KaK UCTOYHUKY KU3HH HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBINNICHUE YPOBHS JKOJOTUYECKON KYJIBTYPHI: MPUOOPETEHHE OMBITA TUIAHUPOBAHHUS IMOCTYNKOB W OIEHKH HX
BO3MOYHBIX MTOCIEICTBUI JJI1 OKPYIKAIOWIEH CPEBI;

OCO3HAHME II100aJTBHOTO XapaKTepa IKOJIOTMUCCKUX MPoOIIeM U T UX peIICHUS;

CHIOCOOHOCTh HCIOIB30BaTh MPUOOpETacMbIe TIPH U3YUYCHUHU OMOJIOTMM 3HAHUS M YMCHHUA MpPU PCUICHUHU MPOOIIeM,
CBSI3aHHBIX C PAMOHATBHBIM PUPOJONOIH30BaHNEM (COOMIOACHUE TIPABUI MOBEJACHUS B MPUPOJIE, HAMPABIECHHBIX Ha



COXpaHCHUC PABHOBECHUS B SKOCHUCTEMAX, OXpaHy BUIIOB, IKOCUCTEM, OUOChEpHI);

aKTUBHOE HETIPUATUE JCUCTBUI, MPUHOCAIIUX BpEA OKPY>KAIOIICH IPUPOJIHON Cpelle, YMEHUE IIPOTHO3HPOBATh
HEOIArOIPUSTHBIE YKOJIOTHIYECKUE TIOCIEACTBUS MPEANPUHIMACMBIX ASHCTBUN U TIPEIOTBPAIIAT UX;

HAJIUYKME PA3BUTOTO 3KOJIOTHYECKOTO MBILIIJICHUS, SKOJOTUYECKON KYJIbTYPBhI, ONbITA JCATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCSI HWMH B IIO3HABAaTEIbHOW, KOMMYHUKATHBHOW M COIIMAJIBHOM IIPaKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOU NESITENBEHOCTH 3KOJIOTHUUECKON HAITPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOM
MPaKTUKU, OCHOBAHHOTO Ha AUAJIOre KyJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3bIKOBOW U YUTATEIBCKOUN KYJIBTYPbI KaK CPEJCTBA B3aUMOICHCTBHS MEXLY JIFOIbMU U ITIO3HAHUS
MUpa;

MOHMMaHUE crenuuKy OUONOTMM KaK HAyKH, OCO3HaHUS €€ poiau B (GOPMUPOBAHUU PALMOHAILHOIO HAy4YHOTO
MBIIICHUS, CO3aHUU 1IEJIOCTHOTO MPEJCTaBICHHS 00 OKPYXKaKIIeM MUPE KaK O €JMHCTBE MIPUPO/Ib, UEIOBEKa U OOIIECTRA,
B [1I03HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEHN U pPEeIIeHUH TPo0JeM COXPAHEHHUS MPUPOJAHOTO PABHOBECHS;

yOCKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJIs COBPCMCHHOM ITMBUJIM3AlAN: OOCCIICUCHUSI HOBOTO YPOBHS Pa3BUTHS
MCJTUIIMHBI, CO3aHIC ICPCIICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PSCYPCHBIC MPOOIICMBI PA3BUTHS YCIOBCUCCTBA,
MOMCKAa MYyTEeH BBIXOJAa U3 IIOOATBHBIX 3KOJIOTHYECKUX MPOOJieM U 00ecnedYeHus Mepexoaa K YCTOHUYMBOMY Pa3BUTHIO,
palMOHAJIBHOMY UCIMOJB30BAHUIO TPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;

3aMHTEPECOBAHHOCThH B TOJYYCHHH OMOJOTUYECKUX 3HAHWUHU B IENSIX MOBBIMIEHUS OOMICH KyIbTYPhI, €CTECTBEHHO -
HayYHOU rPaMOTHOCTH, KaK COCTaBHOM YacTH (hYHKIIMOHATIHLHOM TPAMOTHOCTH 00yUaronuxcs, GopMupyeMon npu n3yueHun
OMOJIOTHH,

MOHMMAHUE CYIIHOCTH METOJ/IOB TMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOIb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalu3a U OOBICHEHUS SIBJICHUN OKPY>KAIOIIero MUupa U MPOUCXOIAIINX B HEM U3MEHEHUH,
yMEHHE JenaTh 0OOCHOBAHHBIC 3aKITIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M WUMEIOIIUXCS JAHHBIX C UENBIO TMOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO UCIOJIB30BATh OMOJIOTHYCCKUE 3HAHUS JITISL PEIICHUA TPOOJIEM B peajbHbIX )KU3HCHHBIX
CUTYyalUAX;

OCO3HAHME [IEHHOCTH HAy4YHOM [EITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIIATH MPOCKTHYK) H HCCIEIOBATEIBCKYIO



ACATCIBHOCTS HHAUBUAYAJIBHO U B I'PYIIIIC,
T'OTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBEIBHOMY 06p330BaHI/II-O H caM006pa3013aHmo, K aKTUBHOMY IIOJIYUCHHIO HOBBIX
3HAHWH 110 OMOJOTHH B COOTBETCTBUH C JKHU3HEHHBLIMU HOTp€6HOCT${MI/I.

METAIIPEAMETHBIE PE3YJIBTATbDI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHUS YUCOHOTO0 npeameTa « bruonoruspy BKITIOUaoT: 3HaYUMBbIC U1 (POPMUPOBAHHS
MHUPOBO33PCHUSL OOYYAIONIMXCS MCKIUCIUIUIMHAPHBIC (MCEKIIPCAMETHBIC) OOMICHAYYHBIC TIOHATHS, OTPAXKAIOIINUC
[ICJIOCTHOCTh HAYYHOW KaPTHHBI MUPA U CHICIIU(DUKY METOJI0B IIO3HAHUS, UCIIOIB3YCMBIX B €CTCCTBCHHBIX HAyKax (BCHICCTBO,
BHEPIHUs, SBJICHUE, IPOLIECC, CUCTEMA, HAYYHbIN (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIIEIOBAHUE,
HaOJII0/ICHHE, UW3MEPEHUE, DOKCIEPUMEHT U JIPYruX), YHHUBEpCaldbHbIE Yy4yeOHble JeWUcTBUS (MO3HABaTENbHbIC,
KOMMYHHUKATHBHBIC, PCTYJISATUBHBIC), oOccricunBaronme (GopMUpoBaHUC (PYHKIIHOHAIBHOW TPAMOTHOCTH W COIHAIBLHOU
KOMIICTCHIIUA ~ OOYYaronuxcsi, CIOCOOHOCTh  OOYYAIOIMIMXCS  HMCMOJB30BATh  OCBOCHHBIC — MCKIUCIUIUIMHAPHBIC,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE JIEHCTBUS B [TI03HABATENIHHON U COLIMANBHOM MPaKTHKE.

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPaMMBbl CPEIHETO OOIIEr0 00pa30BaHUSI NOJKHBI OTPAXKATh:

OgJiajlenne YHUBEPCAJIbHBIMYI YUeOHBIMH [03HABATEILHBIMU J1€HCTBUSIMH:

1) 0a3o0Bble JOrHYecKHe AeiCcTBHS:

CaMOCTOATCIILHO (POPMYJIHPOBATH U aKTYAJIM3UPOBATH IIPOOJIEMY, paccMaTpuBaTh ¢& BCCCTOPOHHE;

UCIMOJb30BaTh MPU OCBOEHUU 3HAHUN TPUEMBI JIOTHYECKOTO MBbIIIJIEHU (aHaiau3a, CHUHTE3a, CpPaBHEHUS,
Kjaccudukanu, oO0OIICHUs), PACKPBIBATh CMBICT OHOJIOTHYECKUX MOHSATUH (BBUICHSITh MX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU MOHATHSIMU );

OMpeneNaTh UeNu NAESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHIKEHUS, COOTHOCUTHb PE3YJbTaThl
JIEATEIIBHOCTH C MOCTABJICHHBIMU LETISMU;

HCIIOJIL30BaTh OMOJIOTHYECKHUE TOHATUS JIsl OOBSICHEHUS (PAKTOB U SIBJICHUMN )KUBOU MPUPOJIBI;

CTPOUTH JIOTUUECKUE paCCYyXJCHUSA (MHAYKTHBHbBIC, JICIYKTUBHbIC, MO aHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBIEHUSX, (POPMYITHPOBATH BHIBOBI U 3AKITIOUCHHUS;

MPUMEHSITH CXEMHO-MOJIENIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOILICHHM B M3Y4aeMBIX
OMOJOTUYECKUX OOBEKTAaX, a TaKKe MPOTUBOPCUMH pa3sHOTO pOJA, BBIIBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
HMCTOYHHKAX;



pa3pabarpiBaTh IUIAH peEIIeHUS MPOOJIEMBbI ¢ YUETOM aHajin3a HUMCIOIIHUXCS MATCPUAIBHBIX M HEMaTepHaIbHBIX
PeCypcoB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB 1IEM, OLICHUBATH PUCKHU MTOCIEACTBUMA
JIeITETLHOCTH;

KOOPJAUHUPOBATH U BBHIIOJIHATH pa00TY B YCIOBUAX PEAIbHOTO, BUPTYATBLHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPCATUBHOE MBIIIUICHHUE IIPU PEIICHUH KM3HCHHBIX IIPOOJICM.

2) 0a30Bble HcclIeA0BaTEIbCKUE TeHCTBHA:

BJIAJIETh HABBIKAMHU Y4U€OHO-UCCIAEAOBATEIBLCKON U MPOEKTHOH MeITeNbHOCTH, HaBBIKAMU pa3peuieHus MpolJeM,
CIIOCOOHOCTBIO MU TOTOBHOCTBI) K CaMOCTOSITEILHOMY IOMCKY METOJIOB PEILCHMS TPAKTHUUECKUX 3a]ad, MPUMEHEHUIO
Pa3JIMYHBIX METOIOB IIO3HAHHMS;

HCIIOJIB30BaTh PA3IUYHBIC BUbI JICITCIHFHOCTH 1O MTOIYUYCHHIO HOBOTO 3HAHUS, €0 HMHTCPIPETALMH, IPEOOPa30BaAHUIO
U TIPUMEHEHHIO B YUEOHBIX CUTYALIUSIX, B TOM YHCJIE TIPU CO3/IaHUU YUE€OHBIX U COLIMAIBHBIX MPOEKTOB;

dhopMUPOBATH HAYUYHBIN THI MBIIICHUS, BAAJETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSITUSIMHA U METOJIAMU;

CTaBUTh U (HOPMYJIPOBATH COOCTBEHHBIE 3a/1aUl B 00Pa30BaATEILHOM AESITENHHOCTH U )KU3HEHHBIX CUTYaIIUIX;

BBISIBJISITH IIPUYHMHHO-CIICICTBCHHBIC CBSI3M U aKTYaJIU3HPOBATh 33/1a9y, BELABUTATh THIIOTE3Y ©€ PCIICHHUS, HAXOIUTh
apTyYMCHTBHI JUIsl JOKA3aTCIbCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh IApaMETPhl U KPHUTCPHH PCILICHHS;

aHAJU3UPOBATh TMOJYUYEHHbIE B XOJI€ PEIICHUS 3aJaud pe3ysibTaThl, KPUTUUECKH OIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH 1IEJICHANPABICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB MEHCTBUS B MPO(ECCHOHANBHYIO CPEy;

yMeTh MEPEHOCUTH 3HAHUS B MTO3HABATENIBHYIO U MPAKTUUECKYHO 00JIaCTH JKU3HEIEITEIbHOCTH;

yMeTh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE WJICH, TMpejJiarath OPUTUHANbHBIE TMOJXOJbl U PEMICHUS, CTaBUTb NPOOJEMbI M 3aJlauH,
JIOMYCKAIOIIME albTEPHATUBHBIC PELIECHUS.

3) pabora ¢ undopmanmeii:

OPUCHTHPOBATLCA B Pa3IMUHBIX HCTOYHHKAX HHpopMamuu (TEKCTe Y4EOHOro IOCOOHS, HAYUYHO-IMOIMYJISIPHOM
JuTepaType, OMOJIOTHYCCKUX CJIOBApsSIX U CIPABOYHMKAX, KOMIIBIOTECPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHAIU3UpOBaTh
WHOOPMAITMIO Pa3IMYHBIX BHAOB H (OPM TPENCTABICHUS, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh W



HEMPOTUBOPCUYUBOCTD;

dbopMyIUpOBaTh 3alPOChl U MPUMCHATH PA3IUYHbIC METOJBI NPU MOUCKE M OTOOpe OMOIOTHYECKON HH(POpPMAIIUHU,
HEOOXOIMMOM JTSI BRITIOTHEHUS yUeOHBIX 33]1a4;

pUOOPETATh OTBIT UCTIONL30BAHMS HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPY
aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATEIILHO BBIOMPATh ONTUMANBHYIO (pOpMy IIpe/icTaBiicHUs OHoJIornyeckoi nHpopManuu (cxemsbl, rpaduki,
JMarpaMMBbl, TaOJIUITbI, PUCYHKH U APYTOC);

WCIOJIB30BaTh HAyUHBIM $I3bIK B KayeCTBE CpelcTBa Mmpu pabore ¢ Ouojornueckoil uHbopmanuei: MNpUMEHSTh
XUMHUUYECKHUE, PU3HUECKHE U MAaTEMaTUYECKUE 3HAKU U CUMBOJIbI, OpMYJIbI, a00peBUATYPY, HOMEHKIIATYPY, UCIOJIH30BATh
U Ipeo0Pa30BBIBATh 3HAKOBO-CUMBOJIMYCCKHE CPEICTBA HATIISTHOCTH,

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHl HHGOpManyu, THPOPMAITMOHHON OE301TaCHOCTH JIMYHOCTH.

OBJageHne yHUBEPCAIbLHBIMIA KOMMYHHKATHBHBIMH J1€/iCTBUSIMU:

1) obmenne:

OCYILIECTBJISITh KOMMYHHKAIIMH BO BCEX cepax KU3HU, AaKTUBHO YUaCTBOBATh B JIUAJIOTE WU JUCKYCCHUU MO CYIIECTBY
o0cyx1acMoil TeMbl (YMCHHUC 3a7[aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJCHHS OTHOCHUTCIHHO BBIMIOJHCHUS MPE/IaracMou
3a/la4M, YYUThIBATh UHTEPECHI U COIVIACOBAHHOCTD 1O3UIMI APYIrUX YHACTHUKOB JUAJIOra WIH JUCKYCCUH );

pacrio3HaBaTh HeBepOallbHbIE Cpe/cTBA OOIICHHUS], TMOHMMAaTh 3HAYEHWE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYallUid, yMETh CMSAT4aTh KOH(PINKTHI U BECTHU MEPETOBOPHI,

BIAJETh PA3NMUYHBIMH CTIOCOOAMHU OOMICHUS W B3aWMOJCHCTBHUSA, MMOHUMAaTh HAMEPEHUs IPYTUX IHONCH, TPOSBIATH
YBaXKUTEIHHOE OTHOIIEHNE K COOECETHUKY U B KOPPEKTHOH (hopme hOpMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHUS C UCMOJIH30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecCTHAS A€ATEIbHOCTD:

MOHVUMATh U UCIMOIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHIUBUAYAIBHOU PabOThI MPU PEUICHUN OHOJIOTHYECKON
po0emMbl, 0OOCHOBBIBATh HEOOXOMMMOCTh MPUMEHEHHUS TPYMIOBBHIX (JOPM B3aMMOJCHUCTBHS TIPH PEIICHHH YYEOHOU
3aJa4u;

BBIOMPATh TEMATUKY U MCTOJIbl COBMECTHBIX JCUCTBUH € yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH Ka)KJOTO WICHA
KOJUICKTUBA;

MPUHHAMATh LEIN COBMECTHOU NIESITENHHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH ACHUCTBHUS MO €€ JAOCTUKEHUIO:



COCTaBJIATH IUIAH JCHCTBUM, paclpeleiaTh pojid ¢ YYETOM MHCHUN YYaCTHUKOB, OOCYKIATh PE3ylIbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KAauye€CTBO CBOET0 BKJIAAa M KaXKJIOr0 y4YacTHUKAa KOMaHabl B OOLIMI pe3ynbTaT Mo pa3padOTaAHHBIM
KPUTEPUSAM;

IIpejIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJICH C TTO3ULMHA HOBU3HBI, OPUTUHATIBHOCTH, IPAKTUYCCKON 3HAYUMOCTH;

OCYWIECTBIIATE IIO3UTUBHOE CTPATETMYECKOE I[IOBEACHHUE B PA3IUYHBIX CHTyalusAX, IPOSBILITE TBOPYECTBO U
BOOOpaxcHUE, ObITh MHUITHATUBHEIM.

OsBJ1aiecHHe YHUBEPCAJILHBIMU PeryJsITUBHBIMHU AeiCTBUAMM:

1) camoopranusanus:

WCIT0JIB30BATh OMOJIOTMYCCKHUE 3HAHUS JJIA BBISIBIICHUS IPOOJIEM U UX PCHICHUS B KU3HCHHBIX W YYCOHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIEIICBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHUAX U IOCTYIIKAX IO
OTHOILIEHUIO K )KMBOM NIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOLINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO AESTEIBLHOCTh, BBISBIATH MPOOJIEMBbI, CTABUTh U (OPMYTUPOBATH
COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbLHOMN ACSTEILHOCTH U )KU3HEHHBIX CUTYaIlUsIX;

CaMOCTOATEIILHO COCTABJISITH [IJIaH PCIICHUS TTPOOJIEMBI C yIETOM UMECIOIINXCA PECYPCOB, COOCTBCHHBIX BOZMOKHOCTCH
Y NPEAIIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYALUSIM;

paclvpsTh paMKy y4eOHOro NpeiMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUI;

JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBAThH MPHOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKONW HPYJIUIIMU B Pa3HBIX OOJACTAX 3HAHUM, MOCTOSHHO
MOBHIIIATh CBOM 00pa30BATENIbHBIN U KYJIBTYPHBIH YPOBEHB.

2)CaMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LeIsAM;

BJIAJCTh HABBIKAMHU I1O3HABATCIbHOU pe(ICKCHM KaK OCO3HAHHA COBEpIIACMBIX JCHCTBUM W MBICIUTEIIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIOJIb30BATh NPUEMBI PEQIICKCUU NIl OLICHKU CUTYal[dd, BbIOOpa BEPHOTO
pELICHUS;



YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATH PEIICHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX [IPH aHAJIU3€ PE3YNbTATOB JEATEILHOCTY;
3) npuHATHE CedA U APYIUX:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX [IPH aHAJIU3€ PE3YNbTATOB JEATEILHOCTY;
IpHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C O3ULWHU APYTOTo YETOBEKA.

HPEAMETHBIE PE3YJIBTATHI

ITpenmMeTtHble pe3ynbTaThl 0cBoeHUs nporpamMbl COO no 6uosiorny Ha 0a30BOM YPOBHE BKJIOUAKOT CHEIU(DUUECKHE
U1l yaeOHoro npeameta «buonorus» HaydHble 3HAHUSA, YMEHUS U CIOCOOBI ASHCTBUI MO OCBOEHHUIO, MHTEPIPETALMU U
IpeoOpa30BaHUIO 3HAHUMN, BUABI JICATEIBHOCTH 110 MIOJIyYEHHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUI B Pa3IM4HbIX
y4eOHBIX CUTyalllsiX, a TAK)KE B PCAJIBHBIX )KU3HCHHBIX CUTYAalIMsIX, CBSI3aHHBIX C Ouosiorueil. B nmporpamme npeametHbie
PE3YJIBTATHI [IPEJICTABIICHBI IO [OJIaM O0yUYCHUSI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTro npeamera «buonorus» ¢ 10 knacce NONKHBI OTpaXxaTh:

c(hOpMHPOBAHHOCTh 3HAHUKW O MeCT€ W pPOJM OWOJOTMM B CHCTEME HAy4YHOrO 3HAHUS ECTECTBEHHBIX HAyK, B
(OpMHUPOBAHNN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA U HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUMCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHAJILHON IPAMOTHOCTH Y€JIOBEKA JUIsl PELLICHUS KU3HCHHBIX
3a/1ad4;

YMEHHUE PACKPHIBATh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TIOHSATHMH: JKW3HB, KJIETKA, OPraHu3M, METabOJIUu3M
(oOMEH BelIECTB W MPEBpAILIEHUE DHEPrUH), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBas OpPTaHU3AIMs >KHMBBIX CHCTEM,
CaMOBOCHPOM3BEAECHHUE (PENPOIYKLHS ), HACIEICTBEHHOCTh, U3MEHUYHBOCTb, POCT U PA3BUTHE;

yMEHHE u3laratb OHOJOTHYECKHE Teopud (KIETOYHas, XPOMOCOMHAsi, MYTAllMOHHAs, LEHTpajbHas OrMa
MOJIEKYJIIpHOUM Onosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOrooOpasus U
IIPOUCXOXKIECHUS KynbTypHbIX pacTeHui H. 1. BaBunosa), onpenensaTe rpaHULBI UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHHE BJIAJETh METOAAMHU HAYYHOI'O ITIO3HAHUS B OMONOrMU: HaOIIOJEHUE U ONTMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U
ABJIEHUH, Opranu3anus 1 MpoBeaeHue OMOIOTUYECKOTO SKCIIEPUMEHTA, BbIIBUKEHUE TUTIOTE3b], BHISBICHUE 3aBUCUMOCTH



MEK Ty HCCIICAyEeMbIMH BeTHIHMHAMHU, O0BSICHEHHE TOYICHHBIX PE3yIbTATOB, UCIIOIB30BAHHBIX HAYUHBIX TIOHATHH, TCOPHA
U 3aKOHOB, YMEHHE JIeIaTh BEIBOJIBI HA OCHOBAHHH ITOJyYEHHBIX PE3yJIhbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE NPU3HAKH BHUPYCOB, KIETOK MPOKAPHOT K 3YKApHUOT, OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB M MPEBPAIICHHS S3HEPTUU B KIETKE, POTOCUHTE3A,
IUTACTUYCCKOTO W JHEPTeTHYCCKOT0 OOMEHa, XEMOCHHTE3a, MHTO3a, MCEi03a, OIIOJOTBOPCHUS, pPa3MHOMKCHUS,
UHIUBHIYIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTCHE3);

YMCHHUC TIPUMCHSTH IOJYYCHHBIC 3HAHUS JUIsI OOBSCHCHUS OWMOJIOTMYECKUX IPOICCCOB W SIBJIICHUHM, JUIA NPUHATUS
NPAaKTUYECKUX PEIICHWH B MOBCEIHEBHOW JKM3HM C LENbI0 oOecreueHus: 0€30MacHOCTH CBOErO 3J0POBbSI U 370POBbS
OKpYKalOIIMX JIOAEH, COOMIOACHHUS HOPM TPAMOTHOTO TOBEIEHUS B OKPYXKAIOLIEH NpPUPOTHON cpeae, MOHUMAaHHE
HCOOXOJMMOCTH HCIIOJIB30BAHUS JIOCTHKCHUN COBPEMCHHOM OHOJOTMM # OMOTCXHOJOTUH Il  PAIMOHAIBHOTO
IIPUPOIOIIOIIB30BAHUS;

YMEHHE peIlaTh 3JEMEHTapHble T€HETHYECKHE 3aJadydl Ha MOHO - U JIUTHOPHIHOE CKpELIMBaHHWE, CIETUIEHHOE
HaCJIJOBaHUE, COCTABIIATH CXEMBl MOHOTHOPHAHOTO CKPEIIMBAHWUA [JIS TPEIACKA3aHHUs HacJIelIOBaHUS TPHU3HAKOB Y
OpTaHHU3MOB;

YMCHHUC BBINOJHATH JIA0OPATOPHBIC W IPAKTHYCCKUC PabOTH, COONIOAATh mpaBwia npu pabore ¢ y4cOHBIM H
71a060paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OLIEHWBATh M HWHTEPIPETHUPOBATH MH(OPMALNIO OMOJOTHYECKOTO COJAEPKaHUs, BKIIOYAIOIIYIO
TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UICTOYHHUKOB (CPEICTBA MACCOBOI MH(POPMALINY, HAYYHO -MOMYIISIPHBIE MaTEPHUAIIBI),
ATUYECKHE ACIIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B OMOJIOTHH, METULIUHE, OUOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILIEHUs, 000011asi OMOIOTHYECKYI0 HMH(POPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, IPAMOTHO HUCIOJIL30BaTh MOHSITHITHEIN anmnapaT OHOJIOTHH.

[TpenMeTHBIC pe3yabTaThl OCBOCHHUS yueOHOro npenMeta «buonorus» ¢ 11 knacce MOIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTe W POJM OHOJOTHMH B CHUCTEME HAyYHOTO 3HAHHsI ©CTECTBEHHBIX HAyK, B
(bOpMUPOBAHNN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA W HAYyYHOTO MHUPOBO33PEHUS, O BKIIaJ€ POCCUICKUX U
3apyOexHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOIOTHH, (YHKIIMOHATIHLHONW IPAMOTHOCTH Y€JIOBEKA JUIsl PELICHUS KU3HEHHBIX
3a/1a4;

YMCHHE PacKpbIBaTh COJICP)KaHHE OMONOTMYECKHX TCPMUHOB M MOHSATHI: B, MOIMYJSIUSA, TeHOPOH, IBOIIOIHS,
JABUXKYIIME CUIIBI ((PAKTOPBI) SBOMIOLMH, MPUCIOCOOIEHHOCTh OPraHu3MOB, BUA00Opa30BaHUE, SKOJOTHUECKUE (DaKTOPHI,



HKOCUCTEMA, IPOAYIICHTBI, KOHCYMEHTBI, pEIYIICHTHI, IICMH MUTAHUs, YKOJIOTHYECKasl TupamMua, OMoTreoleHos3, buocdepa;
yMECHHUE U3JlaraTh OMOJOTHYECKUE Teopur (dBOMtOIMOHHAs Teopus Y. [lapBuHa, CHHTETHYECKAsE TCOPUS IBOJIOLNN),

3aKOHBI M 3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K. M. bapa, yepeioBanus rI1aBHbIX HAPABJICHUHA U ITyTEH 3BOJIOLNN

A. H. CesepruioBa, yuenus o 6nochepe B. 1. Bepuanckoro), onpeaensiTe TpaHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMECHHUE BJIAJICTh METOJaMHU HAy4YHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U ONTMCAHUE JKUBBIX CHCTEM, IIPOIIECCOB H
SIBIICHUM, OpraHu3aliis U MPOBeICHUE OMOIOTMUYECKOTO PKCIICPUMEHTA, BBIIBM)KCHUE THUIIOTE3bI, BBISBICHUC 3aBUCUMOCTH
MEXTY UCCIICAYCMBIMU BEIMIMHAMH, OOBSICHCHUC TTOJIYYCHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TIOHATHMA, TCOPUIA
Y 3aKOHOB, YMEHHE JIENaTh BEIBOJIBI HA OCHOBAHWH TIOTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJEITh CYIIECTBEHHBIE TPU3HAKN CTPOEHUSI OMOTOTHYECKIX 0OBEKTOB: BUAOB, MOMYJISIUI, MPOIYLIEHTOB,
KOHCYMCHTOB, PCIYIICHTOB, OMOTCOIICHO30B M IKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACJICICTBCHHONW W3MEHYHMBOCTH,
CCTECTBCHHOTO 0TOOpa, BHI000pa30BaHMs], MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JCHCTBUSA JKOJOTUYCCKHX (DAKTOPOB Ha
OpraHM3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUH B IKOCHUCTEMAaX, aHTPOTOTCHHBIX M3MEHEHHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIMKIJIOB B Onocdepe;

yMEHHE TPUMEHSATH TMONYUYEHHBbIC 3HAHUS TSI OOBICHEHUS OHONIOTHYECKUX TIPOIECCOB W SIBJICHWUH, JJIS MPUHSITHS
IPAKTHYECKUX PEIICHUN B IIOBCEAHEBHOM JKM3HHM C LIEJIbIO OOeciieueHUs: O€30I1aCHOCTH CBOCTO 370POBbS U 370POBbS
OKpPYKaroIMX JI0CH, COOJIONCHUS HOPM T'PAaMOTHOIO IIOBEJCHUS B OKPY’KAIOLIEH NIPUPOIHON cpejie, OHUMaHHE
HEOOXOJMMOCTH UCTIOIH30BAHUS TOCTHKEHUH COBPEMEHHOM OHOJIOTHH JIJTSl PAllMOHATIBHOTO MPHPOIOTIONb30BAHMUS,

YMEHHE pellaTh 3JEMEHTapHble OMOJOTHYECKHE 3aJadyl, COCTAaBIATh CXEMbI MEpPEeHOCa BEHIECTB M JHEPIrUU B
AKOCHUCTEMAX (LIENU MUTaHUs);

YMEHHE BBIMIONHATH JIA0OPATOPHBIC M MPaKTHYECKHE paloThl, cOOMIOAaTh mpaBuiia npu padoTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYOBAHUEM;

yMEHHE KPUTHYECKH OIIEHHWBATh M WHTEPIPETHUPOBATH UH(OPMAIINIO OMOJOTHYECKOTO COJEPKAHUS, BKIFOYAIOILYIO
TICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX UCTOYHUKOB (CPEICTBa MACCOBOM NMH(MOPMAIINU, HAYYHO-TIOMYJIAPHBIE MaTEPHUaIbI),
paccMaTpHUBaTh MIO0ATBHBIC YKOJIOTHUUECKHE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYTO
HO3UIIHIO;

YMCHHUE CO37aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIC COOOIICHUS, 00001as OHOIOTHYECKYI0 MH(DOPMAIUIO U3
HECKOJBKHUX UCTOYHHKOB, TPAMOTHO HUCIOJIB30BaTh IOHIATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4ecTBo 4acos JJIeKTPOHHbIE
(uudposBbie)
H p
Ne 1/ AMMCHOBAHHE PA3AECTI0B U TEM Kontpoabubie | IlpakTuveckne 0BpA3oBATEIbHBIE
NporpamMmel Bcero padoThI padoTHI pecype!
Buosnorus kak Hayka 2 0 0.5 bubmiorexa LHOK
https://m. edsoo.ru/7f41¢292
JKuBble crcTeMBbl 1 MX OpraHM3auus 1 1 0 bubmioreka [IOK
https://m. edsoo.ru/7f41¢292
XHUMHMYECKUH COCTAB ¥ CTPOCHUE KIIETKH 8 0 1 Bubmorexa LIOK
https://m. edsoo.ru/7f41¢292
JKusHeneaTenbHOCTb KIETKH 6 0 0 brbmorexa [JOK
https://m. edsoo.ru/7f41¢292
PazMHOXeHMe U HHANBHIYAILHOE pa3BUTHE 5 0 1 Bu6moTeka LIOK
OpraHu3sMoB https://m. edsoo.ru/7f41¢292
HacnencTBeHHOCTh M U3MEHYHBOCTH g ) L5 Bu6moTeka LIOK
OpraHn3MoB https://m. edsoo.ru/7f41¢292
Cenexunst opraHn3MoB. OCHOBBI 3 0 0 Bubanoreka LIOK
OMOTEXHOJIOTHH https://m. edsoo.ru/7f41¢292
PesepBHOE BpeMst 1 0 0 bubmorexa LHOK
https://m. edsoo.ru/7141¢292
OBUIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 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

KoandecTBo 4acosB JIIEKTPOHHBIE
(uudposbie)
HaumeHOBaHMe pa3ieioB U TeM
Ne n/m Kontpoabneie | IlpakTuueckue | 00pasoBaTebHbIe
MnporpaMmmal Bcero
padoTnI padoTbI pecypceel
DBOIIOIMOHHAA OMOJOTHS 9 1 2 bubnuorexa LIOK
https://m. edsoo.ru/7t41cc74
Bo3HHKHOBEHNE H pa3BUTHE )KU3HH Ha 9 0 i Bu6mnroreka LIOK
SemMie https://m. edsoo.ru/7f41cc74
OpraHu3Mbl 1 OKpY’KaloIllas cpea 5 0 3 Bubimorexa LLOK
https://m. edsoo.ru/7t41cc74
Coo011ecTBa U DKOJIOTHYECKHE CUCTEMEI 9 1 0 brbmiorexa LIOK
https://m. edsoo.ru/7t41cc74
PesepBHOe Bpemst 2 0 0 bubmioreka [IOK
https://m. edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB 11O IIPOI' PAMME 34 2 6



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
Koaun4ecTBO HacoB DNeKTPOHHBIE
uupposbIe
.N;_) Tema ypoka Kontpoabnsle | Ilpaktnueckmne | [arta 0BpazOBATETLHBIE
m/n Bcero padoThI padoThI n3y4eHus pecypebl
bubinorexka LHOK
buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
01.09.2025 https://m.edsoo.ru/863e632a
MeTonbl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuyieckas padota Ne 1 . oK
bubnnoreka 1]
(EICTIONE30BAHE DasiIHEX 1 0 0.5 08.09.2025 https://m.edsoo.ru/863e6122
METO/IOB NMPH U3YUEHUHU
OMOJIOTHYECKUX OOBEKTOBY
buonornueckue cucreMsl, IpoLECChl { 0 0 Bubanoreka LIOK
H MX U3YYECHHUE 15.09.2025 | https://m.edsoo.ru/863e6564
Xumuueckuil cocras KieTku. Bona u Bu6mmorexa LIOK
1 0 0
MHUHEPAIBHBIE COJIU 22.09.2025 | https://m.edsoo.ru/863e¢674¢
bu6imorexa [JOK
benxu. Cocras U cTpoeHue OenKoB 1 0 0 29092025 | https:/m.edsoo.rw/863e6b72
DepMeHTBl — OHONIOTrHYECKHe
karanu3atopsl. JlabopaTopHas pabdora
TAIMSATOPBI. J1ab0paTopHas pabor 1 0 0.5 06.10.2025 | bubmmorexa LIOK
Ne 1 «M3yueHue katanuTuieckon https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha mpUMepe
aMuUJIa3bl WIIH KaTanasbl)»
VYrnesoasl. JIMmuas! 1 0 0 brbmmorexa [IOK

hitps://m.edsoo.ru/863e6870



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
https://m.edsoo.ru/863e6870

13.10.2025

bu6imorexa [JOK
8 Hyxnennoseie kucinotel. AT® 0 20102025 | hitps//m.edsoo.rw/863e6d5c
5 Hctopus 1 METOTBI H3YUCHHS 0 Bu6moreka [LIOK
kierku. Kiierounas teopus 27102025 | hittps://m.edsoo.ru/863e¢6e88
10 KineTka kak 11eJ10cTHas KUBas 0
CHCTCMaA 03.11.2025
CTpoeHHEe >YKapHOTHUIECKON KIETKH.
JlaboparopHnas padora Ne 2
«3yueHue cTpoeHHs KIETOK bubnuoreka LIOK
11 pacTeHHH, )KMBOTHBIX, TPHOOB U 0.5 10.11.2025 | https://m.edsoo.ru/863e6ff0
OakTepuit Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBEIX MHKpOIIpenapaTax i HX
OIIHCAaHUE)»
bubauorexa LHOK
12 OOGMEH BeIeCTB WM MeTa00IU3M 0 17112005 | hitps://n.cdsoo.rw/863eT66¢
bu6morexa [JOK
13 DoTocnnTes. XeMOCHHTES 0 24.11.2025 https://m.edsoo.ru/863e7¢98
14 DHepreTuyeckuii ooMeH 0 bubmiorexa LIOK
01.12.2025 | https://m.edsoo.ru/863e7aae
KuzHeHHBIN LMK KIeTKH. [lenenue
KieTku. Mutos. JlabopaTopHas G LOK
noOIMoTeKa
15 pabota Ne 3 «Habnronenue Mutosa B 0.5 08.12.2025 hitps-//m. edsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MHKpPOIpEnapaTax»»
16 buocuntes 6enka. Peakuus 0 Bu6muoreka LIOK
MATPUYHOIO CHHTE3A 15.12.2025 | https://m.edsoo.ru/863¢796¢
17 Tpancnsuust — GuocuHTE3 Oenka 0 bu6imorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

22.12.2025

https://m.edsoo.ru/863e796¢

Hexnerounsie GpopMbl )KU3HH —

bu6imorexa [JOK

18 BUPYCHI 0 29.12.2025 | hitps://m.edsoo.ru/863¢7540
bu6morexa [JOK
19 ®opMBI pa3MHOKEHHS OPTaHU3MOB 0 hitps://m edsoo 1/863e81b6
08.01.2026 | https://m.edsoo.ru/863e831
. bu6imorexa [JOK
2l Metios 0 12.01.2026 | https://m.edsoo.ru/863¢7f4a
O0pazoBaHue U Pa3BHTHE MOJIOBBIX
Ki1eTok. OMI0A0TBOPEHHE.
b1 JlaboparopHas padora Ne 4 0.5 19.01.2026 bubnuoreka [JOK
«3yueHue cTpOEeHHS 1OJIOBBIX ' o https://m.edsoo.ru/863e81b6
KJIETOK Ha I'OTOBBIX
MHUKpOIIpenaparax»»
by NuanBuayansHOE pa3BUTHE 0 Bubmnoreka LIOK
OpraHU3MOB 26.01.2026 | https://m.edsoo.ru/863¢8436
h3 I'eneTnka — Hayka o 0 bubnuoreka [IOK
HACJIE/ICTBEHHOCTH U H3MEHYUBOCTH 02.02.2026 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS _— LOK
noNMMoTeEKa
24 npu3sKaxos. Monornpuasoe 0 https://m.edsoo.ru/863e8878
CKpELIMBaHUE 09.02.2026
JurubpuaHoe ckpeliuBaHue. 3aKoH
25 HE3aBHCHMOI'O HacjaeJ0BaHUI 0 E ,ﬁg}j&fg&gﬁ}é 6308024
IIPU3HAKOB 16.02.2026
CLeruieHHOe HACIeJOBAHNE
. Jlab 0oTa Ne
b6 npusHakoB. JlabopatopHasa padota 0.5 23.02.2026 bu6imorexa [JOK

5 «3yuenne pe3ynsTaToB
MOHOTHOPHIHOTO W TUTHOPHIHOTO

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpeILMBaHuUs y Ip0o30(UIIbl HA
rOTOBBIX MUKpOIIpenaparax»

b T'enetnka mona. Hacnenosanue ! 0 Bubmnoreka LIOK
NMPU3HAKOB, CLETUIEHHBIX C TTOJIOM 02.03.2026 | https://m.edsoo.ru/863e8c60
N3menunBocts. HeHnacneacrsennas
H3MEHYHBOCTB. JlaGopaTopHas
pabota Ne 6. M3yuenne bubauorexa [JOK

28 1 0.5 09.03.2026
MOAH(PHKAITMOHHON H3MEHUYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOSHHE BapHAITMOHHOTO psA/ia U
BAPUALMOHHON KPHBOI»

HacnencreenHad H3MeHUYHBOCTb.
JIab §) Ne 7.

) abopaTopHas paboTa | 0.5 16.03.2026 | bromioreka LIOK
«AHann3 MyTalui y 1po30puisl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIpenaparax»

bubauorexka LHOK

30 I'enetnxa uenosexa 1 0 23.03.2026 | https://m.edsoo.ru/863e8d78
PezepBHBIit ypok. OG00I1IeHNE TT0

31 TeMe «HaceacTBeHHOCTE U 1 0
W3MEHYMBOCTb OPIaHU3MOBY 03.04.2026

bu6inorekxa [JOK

32 Cesexuus Kak HayKa 1 pouece 1 0 13.04.2026 https://m.edsoo.ru/863e9214

13 MeTtoabl U JOCTHKEHHS CEJIEKIMH | 0 Bubanoreka LIOK
PacTeHUH U KUBOTHBIX 20.04.2026 | hitps://m.edsoo.ru/863¢9214

24 buoTrexHoorus Kak oTpacib ! 0 Bu6anoreka LIOK
[IPOU3BOACTBA 27.04.2026 | https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB 110 14 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauvecTBO 4acoB INAEeKTPOHHDIE
uugposbie
Ne HMara
Tema ypoka Kontpoabneie | llpakTH4eckne o0pa3soBaTenbHbIE
n/n Beero U3y4eHUus
padoThI padoThI pecypenl
DBOJIIOLMS U METO/Ibl €€ U3yUEHHUS 1 0 0 bubmmorexa LIOK
02.09.2025 | https://m.edsoo.ru/863ea20e
UcTopus pazBUTHS MpeACTaABICHUI ) 0 0 bu6morexa [JOK
00 SBOJIOIUH 09.09.2025 | https:/m.edsoo.ru/863¢9570
Buna: xputepuu u cTpyKTypa.
[Tonymsiiyst Kak Kak dJIeMeHTapHast G LOK
noMoTeKa
eanHUIA BUAa .JlabopaTopHas pabota 1 0 0.5 16.09.2025 htns://m.edsoo.ru/863e9¢ Lo
Ne 1. «CpaBHEeHUE BHIOB 1O
MOP(hOIOTHUECKOMY KPUTEPHIO»
JIBIDKyIIME CHITHI (37IeMeHTapHbIe . | 0 Bu6mnroreka LIOK
(baKTOpHI) IBOIIOLIUH 23.09.2025 | https://m.edsoo.ru/863e99¢6
. bubnauorexa LHOK
EcTecTBeHHEII 0TOODP H ero GpopMBI 1 0 0 30.09.2025 | hitps://m.edsoo.rw/863¢9dad
PesynbTaTel 3B0oNIOLMY:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
pu000pa3zoBanue JlabopaTropHas
H00DP paTop | 0 0.5 07.10.2025 | buosmorexa LIOK
pa6oTa Ne 2. «Onucanue https://m.edsoo.ru/863e9ed0
MPHUCIIOCOOICHHOCTH OPraHU3Ma U ee
OTHOCHTEILHOTO XapaKTepay
Hanpapnenus makposBotonuu 1 0 0 bubnnorexa LIOK
P P H 14.10.2025 | https://m.edsoo.ru/863e9fde
I1ytn makpossosrouun 1 0 0 bubnuoreka LIOK



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

21.10.2025

https://m.edsoo.ru/863e9¢cle

SKU3HU Ha 3eMie»

13.01.2026

9 O6oO01IEHE IO TEME 0
28.10.2025

Uctopusd )xM3HM Ha 3eMile B METOJIBI

0 €€ M3yuCHMU ! 04.11.2025

T ['MnoTe3sl MPONCXOXKACHHS )KH3HU Ha 0 Bu6morexa [JTOK
3eMieM 11.11.2025 | https://m.edsoo.ru/863ea5ab

12 Pa3zButue xu3Hu Ha 3eMJe 110 3pam 1 0 Bu6mmorexa LIOK
nepuoaam 18.11.2025 | https://m.edsoo.ru/863cabbe
OCHOBHBIE 3TaIllbl IBOJIFOLUHU
PacTUTENILHOTO U KUBOTHOT'O MHUpA.

B [IpakTnueckas padora Ne 1 0.5 55 11,2005 Bu6muoreka LIOK
«/3yueHHe UCKOMAEMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
PacTeHHH M KUBOTHBIX B
KOJUTEKIUAX»

4 CoBpeMeHHas cucTeMa 0 Bu6morexa LIOK
OPraHUYECKOro MUpa 02.12.2025 | https://m.edsoo.ru/863ea48e

15 DBOJIONHS YeoBeKa (aHTPOIIOTEHE?) 0 00.12.0005 Eﬁgf};fg;gﬁ}é 63eacc

16 Heuxyiwme cuibl (akropsr) 0 bubmauorexa [JOK
AHTPOIIOTEHE3A 16.12.2025 | https://m.edsoo.ru/863ead44
OcHOBHBIE CTaJiMU DBOJIOLIMU

! HCHOBEKS k 23.12.2025
YestoBeueckue pachl U IPUPOAHBIE Bu6mmorexa LIOK

18 aJlanTaluy YejIoBekKa 0 08.01.2026 https://m.edsoo.ru/863caca2
PezepBHbiii ypok. O60011eHKE 110

19 Teme «BO3HMKHOBEHHUE U PAa3BUTHE 0



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOoJIOrus KaKk Hayka 0
20.01.2026
h1 Cpenbl 0OMTaHMS U YKOJIIOTHUYECKHE 0 Bu6mroreka LIOK
(hakTopHI 27.01.2026 | https://m.edsoo.ru/863eafec
AbGuotnueckue GakTopsl.
JlabopatopHnas pabora Ne 3.
«Mopdonorudeckne ocoOCHHOCTH G LOK
y uoIMoTeKa
22 pacTeHU# U3 pa3sHBEIX MeCT 1 03.02.2026 https://m. edsoo.ru/863cb1 0c
obuTanusy. JlabopaTopHas pabota Ne
4. «BnustHME cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6moreka [JOK
= buotuaeckue axTopri 0 10.02.2026 | https://m.edsoo.ru/863eb348
DKoJorHuecKne XapakTepUCTHKH
24 nonysiiy. [Ipaktudeckas padorta Ne 0.5 17.02.2026
2 «lloacuér IIOTHOCTH NONMYJISLHI
Pa3HbIX BUAOB PACTEHUID)
bu6moreka [JOK
2o Coobuiecta opraun3smos. 0 24.02.2026 | hitps://m.edsoo.ru/863eb46a
b DKOCUCTEMBI U 3AKOHOMEPHOCTH UX 0 Bu6muoreka LIOK
CYLUECTBOBAHUA. 03.03.2026 https://m.edsoo.ru/863eb46a
) OCHOBHBIE NOKA3aTeNN YIKOCUCTEMBI. Bubsmorexa [JOK
/ DKOJIOIHYECKUE IHPAMHIBI. 0 https://m.edsoo.ru/863ebSta
CaoiictBa 3kocucTeM. CyKueccust 10.03.2026
28 IIpupoaHbie S5KOCUCTEMBI 0
17.03.2026
29 AHTpPOIIOT€HHbIE DKOCHCTEMbI 0



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

02.04.2026
b0 buocdepa — rimobdansHas . Bu6muoreka LIOK
IKOcHcTeMa 3eMITH 15.04.2026 | https://m.edsoo.ru/863ebbSe
i1 3aKOHOMEPHOCTH CYLIECTBOBaHMS { Bu6moreka [LIOK
ouocdepsl 21.04.2026 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B buochepe 3emnu 1
28.04.2026
3 Cocy1ecTBoBaHHE MPHPO/IBI U . Bu6muoreka LIOK
YEJIOBEYECTBA 07.05.2026 | https://m.edsoo.ru/863ebale
PezepBHbIii ypok. O600IIeHHE TEMBI
34 «Coo011eCcTBa U DKOJIOTHYECKUE 1
CHCTEMBI» 28.05.2026
OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU HHTEPHET: bub6auorexka IHOK



