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MOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpammbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil OINPENENICHUS MOAXO0J0B K (DOPMUPOBAHHIO COJACPKAHUS Y4eOHOTO
npeamera «buonorus» cocraBuim: kKoHnenrtyaibHbie monoxeHus ®I'OC COO o B3aumMoo0yCIOBICHHOCTH LENEH, COIepIKaHMs, Pe3yIbTaTOB 00yUeHUS
U TpeOOBaHUN K YPOBHIO OJTOTOBKH BBIITYCKHUKOB, IIOJ0XKEHUS 00 OOIIMX LENAX U IPUHIMIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeanero obuiero oopazoBanus B Poccuiickoit denepaiiny, a TakKe MOJ0OKEHUs 0 crenuduke Onoaoruu, e€ 3Ha4YeHuu B MO3HAHUU KUBOW MIPUPOABI U
o0ecreyeHnn CyYIIECTBOBaHMS dYeJoBedecKoro obmecTBa. COrjgacHO Ha3BaHHBIM MOJIOKEHHSM, OIpPEIeNIeHbl OCHOBHBIC (DYHKIIMH MPOrpamMMbI I10
Ouosioruu u €€ CTPyKTypa.

ITporpamma no 6uosnoruu Aaér npeacTaBiIeHue o LelsIx, 00 obueil ctpaterun o0yyeHus, BOCIIUTAHUS U PA3BUTHSA, 00YYaIOLIUXCS CPEICTBAMU
yuebHoro mnpenmera «buosorusi», onpenenser o0s3aTelabHOE NMPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpy, paclpelesieHHe IO pas3feiaM U TeMaM,
PEKOMEHAYEMYIO TIOCIIEOBAaTEIbHOCTh H3YYEHHUS Y4eOHOTO MaTepuaja ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKU
00pa30BaTENIBLHOIO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOmIXCsl.

B nmporpamme nmo GMOJ0ruM TakKe yYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANIPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM
o0yuyeHust B (POPMHUPOBAHNN OCHOBHBIX BHMJIOB YU€OHO-II03HABATEIbHON EATEIILHOCTH YUE€OHBIX ACHCTBUI, 00yUYarOIIMUXCs IO OCBOCHUIO COJIEPKAHMS
Ouoaoruueckoro 0opazoBaHusl.

B nmporpamme no 6nosnoruu (10—11 kmaccsl, 0a30BbIil YpOBEHb) peann30BaH MPUHIIUI IPEEMCTBEHHOCTH B U3yUEHHH OMOJIOTHH, OJaroaaps ueMy
B HEH MmpocMaTpuBaeTcsi HalpaBIEHHOCTh Ha pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIUH JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIEHUS, IPEICTABICHUH O 3J0pOBOM 00pa3e KU3HU U OEpex HBIM OTHOIIEHUEM K OKpYXKaroIeil MpupoJHOM
cpene. [loaTomy, Hapsay ¢ U3ydeHHEM OOIIEOHOIOTHIECKUX TEOPHil, a TAKXKe 3HAHUI O CTPOCHHH JKUBBIX CHCTEM PAa3HOTO paHTa M CYIIHOCTA OCHOBHBIX
NPOTEKAIINX B HUX IMPOIECCOB B MPOTpaMMe Mo OMOJIOTHH Y/IEICHO BHHUMAHHUE HCIIOJIB30BAHHIO TOYUCHHBIX 3HAHWN B TIOBCEAHEBHOM JKMU3HU IS
peleHns MPUKIAIHBIX 337a4, B TOM 4YHCie: MPO(UIAKTUKY HACJIEACTBEHHBIX 3a00JIeBaHUM yelloBeKa, MEAMKO-T€HETHUYECKOTr0 KOHCYJIbTHPOBAHUS,
000CHOBaHHUS SKOJIOTUYECKH 11eTIECO00PA3HOT0 MOBECHNS B OKPY’KaloIIel MPUPOTHON cpejie, aHaTu3a BIUSHUS X035 CTBEHHON IEITETbHOCTH YelloBeKa

Ha COCTOAHHE NPUPOAHBIX W HMCKYCCTBCHHBIX 3KOCHCTEM. Ycunenne BHUMaHHUS K HpHKHaﬂHOﬁ HaITpaBJICHHOCTH y‘Ie6HOFO npeameTa «buomorus»



MPOJMKTOBAHO HEOOXOAMMOCTHIO OOECTIeUeHUs YCIOBUMA 1JIsl pEHICHUSI OJTHOM M3 aKTyalIbHBIX 33/a4 IIKOJIHHOIO OMOJIOrHUECKOTro 00pa3oBaHus, KOTopas
npenonaraet (GOpMHUPOBAHKE Y O0YUAIOIINXCS CIOCOOHOCTH aIallTUPOBATHCS K M3MEHEHUSM JUHAMHYHO PAa3BHBAIOIIETOCS COBPEMEHHOTO MHPA.
[Iporpamma peanusyeTcsi ¢ UCIIOIb30BaHUEM 000PYI0BaHUS [IEHTPA €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKOM HarpaBieHHOCTH «Touka pocTay.
OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «I'EOI'PA®US»

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHoe MecTo. OHa oOecriednBaeT (OPMUPOBAHHE Y OOYUYAIOLIUXCS
MPEJICTABICHUI O HAYYHOW KapTHHE MUPA, pACIIUPSET U 0000IIaeT 3HAHUS O )KHUBOU MPUPO/IE, €€ OTIIMYUTEIILHBIX TIPU3HAKAX — YPOBHEBOU OpraHU3aIluu
U DBOJIIONNU, CO3MaéT YCIOBUS JJIS: MO3HAHUS 3aKOHOB YKHBOW IMPHUPOJIBI, POpMUPOBaHUS (DYHKIIMOHAIBLHOW TIPAMOTHOCTH, HAaBBIKOB 370POBOTO U
0e30macHoro o0pasa >KU3HH, IKOJIOTUYECKOTO MBIIIEHHUS, IEHHOCTHOTO OTHOIICHHUSI K KUBOM MPUPOJIE U YEIOBEKY.

bonbmioe 3HaueHue OWONOTHS WUMEET TaKXKe IS PEUIeHHs BOCHHUTATEIbHBIX W Pa3BUBAIOIIMX 3a/lad CpeaHEro ooiero oobpazoBaHus,
conuanu3anuu obydaronuxcs. M3ydenue OuoyiorMu oOeCmeYrBaET YCIOBUSA ISl (POPMUPOBAHUS HWHTEIUICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX |
WH(OPMAIMOHHBIX HABBIKOB, ICTCTHYECKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIMHA OMOJIOTUYSCKUX 3HAHHWM C MPEACTABICHUSIMU U3 JIPYIUX YIeOHBIX
PEeIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U reorpaduu. HazBanHbIe O0KEHUS O MPEAHA3HAUEHUHU YUeOHOTro peaMeTa «buoorusy coCTaBUIIN OCHOBY
JUTSL OIIPEICIICHUS TTOIX0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IIPOrpaMMe 10 OMOIOTHH.

Ot60p conepxkanusi yueOHoro mpenmera «buosiorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3UILUNA KYJIBTYPOCOOOpPA3HOTO IMOJX0Ja, B
COOTBETCTBUHU C KOTOPHIM OOydYaromuecs JOHKHBI OCBOMTH 3HAHUS M yYMEHHS, 3HAUUMbIC NI (POPMUPOBAHUS OOIIEH KYJIbTYpHI, OMPEIEISIONINe
aJIeKBaTHOE MOBE/ICHNE YeTIOBEKa B OKPYKAIOIIeH TPUPOIHOM cpesie, BOCTpEOOBAaHHBIE B TOBCEAHEBHOW KHU3HU U MPaKTUUYECKol AesTensHocTi. Ocoboe
MECTO B 3TOH cHCTEME 3HAHUUM 3aHUMAIOT SJEMEHTHI COAEpKaHMS, KOTOpPbIe CIyXaT OCHOBOW st (OPMUPOBAHUS MPEICTABICHUNH O COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHE MUPA U [IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMKA OUOJIOTHYECKOTO 00pa30BaHMUs.

CrpykTypHupoBaHHe COJIepKaHus y4eOHOT0 MaTepralia B IporpaMMe o OMOJIOTHHU OCYIIECTBIEHO € Y4ETOM MPUOPUTETHOTO 3HAUEHUS 3HaHUH 00
OTIUYUTETHLHBIX OCOOCHHOCTSIX KUBOU MPUPOABI, O €€ YPOBHEBOW OpraHU3aIlMU U IBOJIOIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTO MmpeameTa
«buonorus» BHIIETEHBI CIEAYIONINE coAepkKaTelnbHble TuHUK: «buonorus kak Hayka. MeToasl HAydyHOTO TO3HaHus», «KieTka kak Ouonormueckas
cucrtemay, «Opranusm Kak ouosorndyeckas cucremay, «CucremMa 1 MHOrooopaszue OpraHnyeckoro Mupa, « 9BOJIOLHUS )KUBOW IPUPOJIBI», « IKOCH CTEMBbI

U IPpUCYITHUE UM 3aKOHOMEPHOCTHU .



HOEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «bHOJIOI'US»

Lenp nzyuenus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE 00YUaIOIIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKITHOHAIBHON
OpraHu3alliK JKUBBIX CUCTEM Pa3HOr0 paHTra W MpuoOpeTeHHe YMEHUH HCIIOJIb30BaTh 3TH 3HAHMA JJISI TPAMOTHBIX JEHCTBUN B OTHOLICHUH OOBEKTOB
KUBOMW IPUPO/BI U PELICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTukeHue 1esn u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUUBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:
1) ocBoeHHE O00YYAIOUIMMUCS CUCTEMBbl 3HAHHI O OMOJIOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIIaX, CIYXKaIlIHX
OCHOBOH U1 ()OPMHPOBAHUS MPEJICTABICHUI O €CTECTBEHHO-HAyYHON KapTHHE MHpa, O METOJIaX HAYYHOTO TO3HaHUS, CTPOCHUH, MHOTOOOpa3uu U
0COOEHHOCTSIX KMBBIX CUCTEM PA3HOT'0 YPOBHSI OpraHU3alliy, BBIAAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIE0BAaHUIX B OUOJIOTUH;
2) hopMupoBaHKe Y 00yUYarOLIMXCs TI03HABATEIBHBIX, HHTEIUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEHl B IpOIiecce aHAIN3a JAaHHBIX O MYTSX Pa3BUTHUS
B OMOJIOTMY HAYYHbIX B3IJISA0B, UAEH U MOJIXO00B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;
3) cTaHoBIICHHE Y 00yJarONMXCsl 00IEH KyabTyphl, QYHKIIMOHAILHON IPaMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATH M OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOM MPUPO/IbI HA OCHOBAHUM 3HAHUM U OIBITA, TOJIyYECHHBIX [IPU U3yYECHUU OMOJIOTUY;
4) popmupoBaHue y 00ydarOMIUXCs YMEHUN WLTFOCTPHUPOBATh 3HAYCHHE OHOJIOIMYECKUX 3HAHWN B MPAKTUYECKOH JCATEIbHOCTH YEJIOBeKa, Pa3BUTHU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUl;
5) BociuTaHue YOXKIEHHOCTH B BO3MOKHOCTH MMO3HAHUSI YEIIOBEKOM YKUBOW TPUPO/IbI, HEOOXOIUMOCTH OEpEeKHOTO0 OTHOILICHHUS K HEH, COOIOACHHSI
THUUYECKUX HOPM IPH MPOBEAECHUN OMOJIOTHUECKUX UCCIIETI0OBaHMIA;
6) oco3HaHME IEHHOCTH OUOIOTHYECKUX 3HAHHM IS TIOBBIMICHUS YPOBHS DKOJIOTHYECKON KYJIBTYPBI, U1l JOPMHUPOBAHUSI HAYYHOTO MHUPOBO33PCHHUSL;
7) mpUMEHEHHE TPUOOPETEHHBIX 3HAHWUM W YMEHHUI B TOBCEJHEBHOW JKU3HH IS OLIEHKU MOCIEACTBUI CBOCH NEATENLHOCTH 10 OTHOIICHUIO K
OKpY>KaloIlen cpesie, COOCTBEHHOMY 37I0pPOBbI0, 000CHOBAHHE M COOTIOZICHUE MeP NMPOPUITAKTUKHU 3a00JIEBaHHIA.

MECTO YYEBHOTI'O IIPEJIMETA «bHOJIOT'US1» B YHEBHOM IIVIAHE
B cucreme cpeanero obmiero oOpasoBanusi «buonorus», uzydaemas Ha 0a30BOM YPOBHE, SIBISETCS 00s3aTeNbHBIM Y4eOHBIM IPEIMETOM,

BXOJAIIUM B COCTaB Hpe)IMeTHOﬁ obnactu «ECTGCTBeHHO-Hay‘—IHBIe MpEAMETED.



Jlyist u3ydenust Onosioruu Ha 0a30BOM YPOBHE cpeiHero oomero oopasoanus otBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 gac B Henenmo), B 11

kiacce — 34 gaca (1 yac B Hefeno).



COJEPKXAHHUE YYEBHOI'O IIPEAMETA
10 KJIACC

Tema 1. buonorus xkak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHHM C OOIIECTBEHHBIMH, TEXHHMUYECKUMHU W JAPYTMMH €CTECTBEHHBIMH HayKaMu, (uiiocoduei, ITHKOMH,
ACTETUKOU U TIpaBoM. Posib Omosioruu B OpMHPOBAHUM COBPEMEHHOM HAyYHOUH KapTUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HayK.

MeToapl TIO3HAHMSI KUBOW MPUPOJILI (HAOTIOICHNE, YKCIIEPUMEHT, OMUCAHKE, U3MEPEeHHE, KIacCu(UKAINS, MOJCINPOBAHNUE, CTATUCTHICCKAS
00paboTKa JaHHBIX).

JlemoHcTpamnuu:

optpetsl: Y. HapBun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon u ®@. Kpuxk.

Tabauib! u cxeMbl: «MeTo/ bl TO3HAHUS KUBOM TIPUPOIBIY.

JlabGopaTopHbIe B MPaKTUIECKHE PAOOTHI:

[Ipaktuueckas padborta Ne 1. «/cnonp3oBaHue pa3TUYHBIX METOIOB IIPU U3YUYEHUU OMOJIOTHYECKHX O0OBEKTOB.

Tewma 2. J)KuBble cCTEMBI U UX OpPTaHU3AIINS.

JKussbie cucteMbl (OMOCUCTEMBI) KaK MPEAMET U3ydeHHs Oroaorun. OTINYNEe )KUBBIX CUCTEM OT HEOPTaHUUECKOU MPUPO/IBI.

CBoiicTBa OMOCHCTEM M WX pa3HOOOpazwe. YPOBHH OpraHu3aiuu OWOCUCTEM: MOJICKYJSPHBIM, KJIETOYHBIA, TKAHEBBIH, OpPraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTe01eHOTHYECKU), ONMOC(EepHBIi.

JleMoHCTpanuu:

Tabuuipl U cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHHU OPTaHHU3AIMN KUBOU TIPUPOIBD.

Obopynoanue: moaens Mosiekyinsl JJTHK.

Tema 3. XuMHUECKHUI COCTAB U CTPOCHUE KIIETKH.
XUMUYECKU COCTAB KJIETKU. XUMHUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bo/la 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIMY BOJBI U MUHEpAIbHBIX BelllecTB B KieTke. [loanep:kanne ocMoTHYeCKOro OaaHca.



benku. CoctaB u crpoeHue 06enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHnMble W 3aMEHUMbIE aMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIN
cocTaB. YPOBHH CTPYKTYphl OCITKOBON MOJIEKYNbI (IEPBUYHASL, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE CBOWCTBA OCIIKOB.
Buonornyeckue pyHKInun OEIKOB.

®epMeHTHI — Ononornyeckue karaauzatopsl. CTpoeHue pepMeHTa: akTUBHBINA LEHTp, cyOcTpaTHas crenupuyHocts. Kodepmentsl. ButaMuHsl.
Otnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYrineBoapl: MOHOcaxapuasl (TIIOKO3a, pubo3a M JIe30KcHpruOo3a), aucaxapuabl (caxaposa, JaKkTo3a) M MoJucaxapuabl (Kpaxman, TITHKOTEH,
eJUTI0NI03a). bruonornueckue pyHKIIUHN YTIeBOIOB.

Jlunuaer: Tpurnuuepunsl, Gochonunuabl, crepoussl. ['uapodunsHo-ruapodoOHbIie cBoiicTBa. bronornueckue Gpynkuuu aununo. CpaBHEHUE
yIJI€BOJIOB, OEIKOB M TUMUAOB KaK HCTOYHUKOB SHEPTHUU.

Hyxneunoseie kucinoter: JIHK u PHK. Hykineotuast — MoHOMEpHI HyKIeMHOBBIX KuciaoT. Ctpoenune u pynknuu JJHK. Ctpoenue u pynkuun PHK.
Bunast PHK. AT®: ctpoenue u GpyHKINMH.

[{uTonorus — Hayka o kieTke. Kinerounasi Teopus — mpuMep B3auMOJICHCTBUS UaeH U (aKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUECHUSI KICTKH.

Krnerka xak nienoctast xuBas cuctema. O01ne npru3HaKky KJIETOK: 3aMKHYyTas HapykHas MemOpaHna, Mosiekysbl JJHK kak renernueckuii anmapar,
CUCTEeMa CHHTe3a Oelka.

Tumnbl KJIETOK: dyKapUOTHYECKass U TMpokapuotuueckas. OCOOEHHOCTH CTPOSHHUS MPOKapUOTHYECKOW kieTku. Kiierounas creHka OakTepuid.
CtpoeHue sykapuoTuueckoil kinetku. OCHOBHBIC OTIMYUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TNTMKOKaNuKe, uX ¢yHkiuu. [Inazmatnyeckas MemOpaHa, e€ cBOICTBA M (YHKIUH.
[uronnazma u e€ opranouasl. OnHomeMOpanHbie opraHouabl kietku: JIIC, anmapat [Nombmxu, muzocomsel. [loyaBTOHOMHBIE OpraHOMIBI KIETKU:
MUTOXOHJIpUH, TacTuabl. [Ipoucxoxkaenne MUTOXOHAPUN U TiacTuA. Buasl mnactua. HememMOpaHHbie opraHOHMABI KJIETKU: pUOOCOMBI, KJIETOYHBIN
LEHTp, LIECHTPUOJIH, PECHUYKHU, KI'YTUKH. DYyHKIIMHU OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynasTopHbIi HEeHTp KIeTKu. CTpoeHue siipa: siaepHas 000JI049Ka, KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeniecTB B KJIETKE.

JeMoHcTpanmu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikuuc, P. ®panknun, K. M. bap.
[{luarpammbl: «Pacripeaesnenre XuMUUECKUX 3JIEMEHTOB B HEXKUBOM IIpUpoie», «Pacrpenenenne XuMUYECKUX JIEMEHTOB B )KMBOM MPUPOJIEY.

Tabmuuer u cxembl: «llepuoandeckas Tabnuua XUMHYECKHX 3JEMEHTOB», «CTpoeHHe MOJEKyJIbl BOAbD», «bumocuuTe3 Oenka», «CTpoeHHe

MOJIEKYJIbI Oenkay, «Ctpoenue pepmenta», «Hyknennossie kuciotel. JTHK», «Ctpoenue monekynsl ATD», «CTpoeHHE dyKapHOTUUECKOW KIETKW,
«CTpoeHue )KUBOTHOU KIIETKU», «CTpOEHUE pACTUTENIBHON KIIETKNY, «CTpOEHHE IPOKAPUOTUYECKON KIETKN», «CTPOCHHE sApa KIIETKU», «Y TJIE€BOABDY,
«JIunuaey.

OOopynoBaHue: CBETOBOH MHKPOCKOI, OOOpYJIOBaHUE JUIsl TPOBEACHHS HAONIOICHHWNA, W3MEPEHUH, SKCIEPHUMEHTOB, MHKPOIpEnapaThl

PAaCTUTENbHBIX, KUBOTHBIX U OAKTEpPUATbHBIX KIETOK.

JlaGopaTopHble U pakTUYeCKue paboThI:

JlaGopatopnas padora Ne 1. «/3yueHne KaTalTuTHIECKO aKTUBHOCTH (PePMEHTOB (HA IPUMEpPE aMUIIa3bl WK KaTalla3bl)».

JlaGopatopnast pabota Ne 2. «/3ydeHne cTpoeHHs KIETOK PACTEHHIA, J)KUBOTHBIX M OaKTEPHiA 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u
UX ONHCAHUE».

Tema 4. XKuzHeneareabHOCTb KIETKH.

OOMeH BeriecTB, WK METa0oau3M. ACCUMMIIALUS (TUTACTUYECKUN OOMEH) U AMCCUMMUIISLUS (SHEPreTUUeCKUi 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Meradoau3mMa. Poib 3aKOHOB COXpaHEHHs BELIECTB U SHEPTUHU B IOHUMaHUHN METa0O0IU3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAILIEHUN SHEPTHH B KIIETKE.

®otocunTte3. CBeToBas U TeMHOBas ¢a3bl GporocunTe3a. Peakiuu dorocunTesa. IpdekTuBHOCTS PoTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3a IS
JKU3HU Ha 3emiie. Binusinue ycinoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HAaU€HUE XEMOCUHTE3a JIJIsl )KU3HH Ha 3emile.

DHepreTuyeckuii 0OMeH B KileTKe. Paciernienue BeecTs, BbICTICHUE U aKKyMYJIMPOBAHUE SHEPTHU B KJIETKE. DTalbl SHEPreTUYeCKoro oOMeHa.
I'mukonu3. bpoxkenue u ero Buabl. KucimopogHoe okucieHue, WiId KieTouyHoe AbixaHue. OkuciaurenbHoe (ochopuimpoBanue. DPPEeKTUBHOCTD

SHEPreTU4ecKoro oOMeHa.



Peakiuu maTpuanoro cuntesa. ['enerndeckas nadopmanus u JJHK. Peanuzamnus renernueckoi mHdopmaiuu B KJIeTKe. [ eHeTHYECKHii KOJT ¥ €T0
cBoiicTBa. Tpanckpurnius — matpuunblii cuate3 PHK. Tpancmsiius — 6unocunTes 6enka. Jtansl Tpanciasiuud. KogupoBanue aMHHOKUCIOT. Posbs pubocom
B OMocuHTE3€ OenKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. HMctopus otkpeitus BupycoB (/. V. MBanoBckuii). OCOOEHHOCTH CTPOCHMSI U KHU3HEHHOTO IMKIIA
BUpYycoB. baktepuodaru. bonesnu pacreHuid, ’)KUBOTHBIX U YEJIOBEKA, BbI3bIBacMble BUpycamu. Bupyc ummynoneduiura uenosexa (BUY) — Bo3Oyaurens
CIINda. OGpatHas TpaHCKpUMIHS, peBepTa3a u uarerpasa. [Ipodunakruka pacnpocTpaHeHns BUPYCHBIX 3a00JI€BaHU.

JleMoHcTpanuu:

Ioptpetst: H. K. Konbuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabnuuel u cxembl: « Tunsl nutanus», «Metadoau3m», «MUTOXOHAPULY», « IHEPreTuIeckuit 00Men», «Xoporutacty, «@otocunres», «CTpoeHue
JHK», «Ctpoenne u GpyHKIIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «I enernueckuii Koy, «Bupyce», «bakrepuodarn», «CTpoeHne 1 KU3HEHHBIA UK
Bupyca CIINa, 6akrepuodaray, «Pemmmkamms JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Y asoenne JJHK u Tpanckpunimsy, «buocuntes 6enka», «CTpoeHue KIeTKn», Moaeiab cTpykTypsl JTHK.

Tewma 5. PazMHOXEHNE 1 MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB.

Kinerounslii 1uki, Wiv >KU3HEHHBINM 1UKI kieTtkd. MHTepdaza m muto3. Ilpormeccs, mportekarmue B uHTepdase. Penmukamms — peakius
maTtpuyHoro cuHte3a JJHK. Ctpoenne xpomocom. XpoMocoMHbIN HA0Op — KapHOTUI. JIMIJTONTHBIH U FaryIONIHBIN XpOMOCOMHBIE Ha0OpBl. XpOMaTHIbI.
[{uTomornyeckre OCHOBBI Pa3MHOKEHHS U UHIMBUAYAIBHOTO PA3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Craguu mutosa. IIponeccsl, mpoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornuecknii CMpICI MUTO3A.

[IporpamMmmupyemas ru0esnb KIETKH — allonTo3.

@opmbl Pa3sMHOKEHUS OPraHMW3MOB: O€CHojoe W MoJoBOe. Buapl 0Oecroyioro pa3MHOMKEHUS: JEJeHHE HaJBOE, MOYKOBAaHHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOPO0Opa30BaHNeE, BETeTATUBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHMPOBAHNE OPraHU3MOB, €r0 3HaYeHHE /IS CEIEKIIHH.

[TonoBoe pa3MHOMXEHHE, €r0 OTIMYUS OT OECIOI0ro.

Metios. Ctaguu metiosa. [Iporieccer, mpoucxoasime Ha cTaausx meros3a. [loBenenne xpomocoM B Metiose. Kpoccurrosep. bronornuecknii cMbici

U 3HAYEHUE MEN03a.



["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy JKUBOTHBIX. [10jI0BBIE *Kee3bl: CEMEHHUKU U SMYHUKU. OOpa3zoBaHHME M Pa3BUTHE
MOJIOBBIX KJIETOK — rameTr (CIepMaTo30ui, SHIEKIIeTKa) — cIepMaTorene3 M oBoreHe3. OCOOCHHOCTH CTPOEHUS SUIEKIETOK M CIEepMaTO30H[I0B.
OmnogorBopenue. Ilaprenorenes.

WupuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHOHaANbHOE pa3BUTHE (3MOpHoOreHes3). OTanbl 3MOPUOHATIBHOIO PAa3BUTHUSA Y IMO3BOHOUHBIX
KUBOTHBIX: JApoOJieHue, ractpyisuus, opraHorese3. IloctamOpuoHanpHOE pa3BuTHE. TUIBI NOCTAMOPUOHAIBHOIO Pa3BUTHS: MPSAMOE, HENpsSMOe
(mmumHOYHOE). BaustHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU PAa3BUTHSL.

JlemoHcTpamnuu:

Tabauiel u cxembl: «@OpMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTEHUI», «BereraTuBHOE pa3MHOKEHHE
pacrenuii», «/lenenue kietku 6akrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Knetounstii iukiny, «Permkarus JJHK», «MuTto3y,
«Meito3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIUTAIOIINX U YeloBeKa», «OCHOBHbBIE CTaJAMN OHTOTCHE3a».

O6ODVI[OBaHI/I€Z MHUKPOCKOII, MHKPOIIPpCIIapaThbl ((CHepMaTOSOI/II[BI MJICKOIIMTAOMICT O, ((ﬂﬁHeKHeTKa MIJICKOIIMTAOLICTO», ((KapI/IOKI/IHe3 B

KJIETKaX KOpEILKa JIyKay, MarHUTHas MoJelb-annkanus «/lenenue kietku», moaens JJHK, moaens meradazHoil XpoOMOCOMBI.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

Jlaboparopnas padota Ne 3. «HabnrogeHnne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenapaTax».

JlaGopatopHnas padota Ne 4. «3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MUKpOIpenapaTax.

Tema 6. HacinencTBEHHOCTb M M3MEHUMBOCTh OPraHU3MOB.

HpCZ[MCT " 3a4a4u I'€HCTHUKU. I/ICTOpI/Ifl Pa3sBUTHA I'CHETUKH. Poms OUTOJIOTHUHN U 3M6pI/IOHOFI/II/I B CTAHOBJICHHUU I'CHCTUKMU. BKJ'IaI[ pOCCHfICKHX n
3apyOexHBIX YYEHBIX B pa3BUTHE N€HETHKU. MeToabl TeHETUKH (TMOPUIOIOTHUYECKUM, IINTOT€HETUUECKUM, MONIEKYIIpHO-TeHeThUecKuii). OCHOBHbIE
reHeTHYeCKue MOHATHA. [ eHeTnyeckast CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaxX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIEJOBAHUS MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHoruOpuaHoe ckpeumBanue. 3akoH eInHo00pa3usi THOpUI0B

IEPBOro MOKOJICHUS. HpaBnno JOMUHHUPOBAHUS. 3aKkoH pacCiCIICHUA ITPU3HAKOB. I'mmote3a unctoTel rameT. [loaHOE M HETTOIHOE JOMHUHHPOBAHUC.
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JluruOpuHOEe CKpelMBaHWe. 3aKOH HE3aBHUCUMOTO HACHEOBaHUS NPU3HAKOB. [luTOreHeTHyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSI.
AHanm3upyroniee ckpenuBanue. Vcrnoib30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEICTICHISI TEHOTUIIA OCOOH.

CuerieHHOE HacJenoBaHue npu3HakoB. Pabora T. Moprana no crierieHHOMY HacJeI0BaHUIO TeHOB. HapyIieHne ClieruieHrs TeHOB B Pe3yJIbTaTe
KpOCCHHTOBEpA.

XpOMOCOMHas TEOpUsI HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

'enetnka mona. XpoMOCOMHOE OIpeiesieHHe Mojia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U TeTepOraMeTHbIE OpPTraHU3MBI.
HacnenoBanue npru3HakoB, CUEIIEHHBIX € ITOJIOM.

N3MenunBOCTh. BU1bl K3BMEHUYMBOCTH: HEHACIICICTBEHHAS U HacleICTBeHHas. Pojib cpesibl B HEHACIECTBEHHON N3MEHYMBOCTH. XapaKTepUCTUKA
MOAM(PHUKAITMOHHOW M3MEHYMBOCTH. BapuanuoHHBIN psag W BapuanuoHHas KpuBas. Hopma peaknuu npusHaka. KojqndecTBEHHbIE W KayeCTBEHHBIC
MpHU3HAKU U X HopMa peaknuu. CBOHCTBA MOIU(MUKAIIMOHHONW U3MEHIMBOCTH.

HacneacrBennas, uiv reHOTUNMUYECKasi, U3MEHYMBOCTh. KOMOMHATHBHASI N3MEHUUBOCTh. Mei03 1 TI0JIOBOH MPOIecCC — OCHOBAa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeH4YMBOCTh. Kiaccudukanus MyTaluii: T€HHbIE, XPOMOCOMHBIE, I'¢HOMHbIe. YacToTa M NpPUYUHBI MYyTallHid.
Myrtarenssie (pakToOpbl. 3aKOH TOMOJIOTHYECKUX PSII0B B HAclIeCTBEHHOW n3mMenunBoctu H. 1. BaBuoga.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum uenoBexka. OCHOBHBIE METO/Ibl T€HETHKH YEJOBEKA: T€HEATOTMUYECKHH, OJM3HEIOBBIA, IMUTOTCHETHYECKUH,
OMOXMMHYECKHIA, MONEKyIIpHO-TeHeTHueckuii. COBpeMEeHHOE OIpe/ie]ieHre TeHOTUIA: TTOJTHOTEHOMHOE CEKBEHUPOBAaHWE, T€HOTUIIUPOBAHKUE, B TOM
yucne ¢ nomoibto [11[P-ananuza. HacnencTBennble 3a00aeBaHus YeJIOBeKa: TeHHbIe 0ONIe3HU, OO0JE3HU C HACIEICTBEHHOUW MPeapacnoioKeHHOCThIO,
XpoMocomHbIe Oosie3Hu. CoMarhueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpUHIMIBI 30pOBOTO 00pas3a >KU3HU, IUATHOCTUKH,
PO UIAKTUKH U JICYCHUS TCHETHUECKUX Oose3Held. Meanko-reHeTHYeCkoe KOHCYIbTUPOBaHUE. 3HAUYECHUE MEIUIIMHCKON T€HETUKH B MPEIOTBPAILICHUN
1 JICUCHUN F'eHETHYECKHX 3a00JIeBaHUI YeI0BEKa.

JleMoHcTpanuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuos.
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TaOJauIbl M CXEMBI: ((MOHOFI/I6pI/I,Z[HOG CKpCHIMBAHUE U €T'0 HUTOI'CHECTUYCCKAsA OCHOBAY, «3akoH paciiCIICHus U €ro HUTOICHETHYECKass OCHOBaA»,

«3aKOH YHCTOTHI ramer», «JluruOpuaHoe ckpemmBanue», «L{uromornyeckue OCHOBBI AUTHOPHIHOTO CKpelIuBaHMs», «Meiio3y», «B3zaumonaencTsue
aJJIeNIbHBIX T€HOBY, «I'€HeTHuecKkne KapThl paCTEHUH, KUBOTHBIX U YEJIOBEKa», «[ eHeTHKa moisay», «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLETNIEHHOIO C
nojaoMy», «KapuoTumnsl 4eraoBeka M JKUBOTHBIX», «Buabl m3MeHuMBOCTH», «MoaudukanvoHHas HU3MEHUUBOCThY», «HacnenoBanue pesyc-(axkropay,
«['eneruka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

OO6opynoBanue: MoOAETU-aNIUIMKaIUU «MoHOruOpuaHOe cKpemuBanue», «HemomHoe noMuHHUpOBaHUE», «/{UrnOpuAHOE CKpeIuBaHHUEY,

«[lepekpéct XpomMocoM», MHUKPOCKON M MHUKpomnpenapar «Jpozodwmma» (Hopma, myrammu (OpPMBI KpbUIBEB M OKpacku Tena), repbapuii «[ opox
IIOCEBHOM».

JlaboparopHble U paKTU4YEeCKHe paboThI:

Jlaboparopuass pabora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTHOPHIHOTO W JTUTHOPHIHOTO CKPEUIUBAaHUS Yy APO30QWIBI HA TOTOBBIX
MHUKpOIpernapaTax.

Jlaboparopnas padota Ne 6. «M3yuenne MoaupuKanOHHON U3MEHYMBOCTH, TOCTPOSHUE BApUALIMOHHOTO Psijia U BApUALIMOHHON KPUBOID.

Jlaboparopuas pabota Ne 7. «AHanu3 MyTauuid y Jpo30¢uibl Ha TOTOBBIX MUKpOTpEnapaTax.

[IpakTuueckas padota Ne 2. «CocTaBieHue 1 aHaJau3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U Mpolecc. 3apoXk/IeHue celeKuu 1 foMectukanus. Yuenue H. M. BaBuioBa o ieHTpax NpoucxoxIeHUs U MHOT000pasus
KYJIBTYPHBIX pacTeHUi. LIeHTpbI MPOUCXOKICHHS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl celeKUuu. MaccoBblii M WHAMBHAYaIbHBIM OTOOpPHI B CENEKLIMM pAcTeHUH M JKUBOTHBIX. OIllEHKa 3KCTepbepa.
bnuskopocTBeHHOE ckpenuBaHue — HHOpUauHT. Yncras nunaudg. CkpelmyBaHue YUCThIX JUHUM. ['eTteposuc, nnm rubpuanas cuna. HepoactBeHHoe
CKpelBaHue — ayTopuauur. Otnanénnas rudpuauzanus u e€ ycrexu. MIcKyCCTBeHHBINH MyTareHe3 1 MoJydeHue MONUIIONA0B. JI0CTHKEHHS CeNeKInn

paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPIaHU3MOB.
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buorexHonorus kak orpacib Npou3BOAcTBA. ['eHHas MHXKeHepus. Ortamnbl co3gaHus pekoMOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MoB.
Kneroynas wunxenepus. Kierounele KynabTypsl. MUKpPOKIOH&IBHOE  pa3MHOXKEHUE pacreHuil. KiloHMpoBaHuME  BBICOKONPOIYKTHBHBIX
CENIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYecKue podsembl. MO — reHeTnyecku MOIU(GUIIMPOBAHHBIE OPTAaHU3MBI.

JleMOHCTpAIINH:

[optpetsl: H. U. BaBusios, U. B. Muuypun, I'. . Kapneuenko, M. ®@. IBaHOB.

Tabmuier u cxembl: kapTa «LleHTpBI MPOUCXOXKICHHUS M MHOT00Opasusi KyJIbTYpHBIX pacTeHuil», «lopoabl TOMamHUX KXUBOTHBIX», «CopTa

KYJIBTYPHBIX pacteHui», «Otnanéunas rulOpuausanus», «Paborel akamemuka M. ®@. HBanoBay, «llomummonaus», «OOBEKTH OHOTEXHOIOTHH,

«Knerounsle KYJbTYPBI U KIIOHUPOBAHUCY, <(KOHCpr1/IpOBaHI/Ie " IIEPCHOC I'CHOB, XPOMOCOM».

Ob6opyioBaHME: MYJISIKU IUI0JIOB U KOPHEIIO0B JUKUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHul, repoapuil «CesbCKOX03HCTBEHHbBIE PACTECHUS.

JlabGopaTopHbIe B MPAKTUIECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJIBI M JIOCTH)KGHHUSI CEJIeKIMM PACTeHUl W JKMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIHMIO, IUIEMEHHYIO (hepMmy,
COPTOUCIIBITATENbHBIN YUacTOK, B TEIUIMYHOE X035ICTBO, 1a00paTOPHIO arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBononioHHas OUOJIOTHSL.

HpCZ[HOCI)IJ'IKI/I BO3HUKHOBCHU S 3BOJ'IIOHI/IOHHOI>1 TCOPpHHU. 3BOJ’IIOHI/IOHHa$[ TCOpHA U eé MecTo B Ononoruu. Bnusuue BBOHIOHHOHHOPJI TCOpHUHU Ha
pa3BUTHE OMOJIOTUHU U JPYTUX HaYK.

CBugerenbcTBa 3BOMOLMH. [lameoHTOIOrMUECKHE: MOCIEN0BATEIbHOCTD MOSIBJIEHUSI BUJOB B MaJICOHTOJOTHYECKOM JIETONMHUCH, MEPEXOHbIE
¢dopmel. broreorpaduueckue: cxoACcTBO U paznuune dayH u GIop MaTepUKOB  OCTPOBOB.

3M6pI/IOJ'IOFI/I‘I€CKI/ICZ CXOACTBA W pas3jiyus 3M6pI/IOHOB Pa3sHbIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITCJ'IBHO-aHaTOMI/ILIeCKI/IeI T'OMOJIOTMYHBIC,
aHaJIOTUYHBIEe, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXMMUYECKHUE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomornonHas Teopus Y. Jlapsuna. IIpeanockuiku BO3HUKHOBEHUS AapBUHU3MA. J[BHIKYILIME CUITBI SBOIIOIIMH BUJIOB 110 JlapBUHY (M30BITOUHOE
Pa3MHOKEHHE ITPU OrPAaHUYEHHOCTH PECYPCOB, HEoNpeaenEéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).
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Cunrernueckas Teopus 3Boonun (CTI) u €€ 0oCHOBHBIE TOJIOKECHHUS.

MuxkposBomrorus. [Tomymnsiius Kak equHUIA BUIa U BOJIOIUH.

JIBmokymiue cuiibl (PaKTOphl) SBONIOIMH BUAOB B Iprpoae. MyTallMOHHBIN MPOIIeCC U KOMOMHATHBHASI M3MEHYUBOCTh. [1OMyIISIIIMOHHBIC BOJIHBI
u apeid renos. M3omsnus u Murparusi.

EctectBenHnsblit 0TO0p — HanpaBisomuii pakTop 3Bosouun. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tprcmoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTat dBooNuH. [IpruMeps! npucmocobaeHui y opranu3MoB. ApoMoph03bl U U0 IalI TAI|H.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHUs: TeorpaduaecKoe, IKOJIOTHIECKOE.

MaxkpoaBomtorusi. Dopmbl 3BoTIOIUE: PUIeTHYECKasi, TMBEPTeHTHAs, KOHBEpreHTHasl, napaiienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHune OT HeCcleUAIU3UPOBAHHBIX MpeaKkoB. [Iporpeccupyromas crnenuanu3anus. AJanTUBHAS paJuals.

JleMoHcTpanuu:

Hoptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuit, K. M. bap, 3. I'ekkens, @. Mromep, A. H. Cesepiios.

Tabauiel U cxeMbl: «Pa3BuTie OpPraHu4YcCKOro Mupa Ha 36MJ’IC», «321}’)0)1511111/1 IIO3BOHOYHBIX XHMBOTHBIX», ((ApXeOHTepI/IKC», ((CDOpMLI 60pb6bl 3a

cymiectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOr000Opasue COpToB pacTeHHi», «MHOroodpasue mopoja KUBOTHBIXY», «[lomyssiiumny, «MyTaroHHas
U3MEHYHBOCTEY, «ApoMopho3bl», «Mnnoananramuny, «O0mas nerenepanusy, «/IBIKymne CUiIsl ABOTIOINIY, «Kapra-cxemMa MapuipyTa myTemecTBHs
Y. Hapsuna», «boppba 3a cymecTtBoBaHue», «lIpucrnocobmeHHOCTs opraHu3MoBy», «l eorpadudeckoe BHI000pa3oBaHUE», «IKOJOTHUECKOE

BI/I,Z[OO6p8.30BaHI/IC».

O6opynoBaHue: KOJUJICKIUS HACEKOMBIX C Pa3TUYHBIMU THIIAMH OKpackd, HaOOp MJIOJ0B M CeMsiH, KoJulekius «lIpumepbl 3aluTHBIX
NPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNTb «OCHOBHBIE HATIPABJICHHUS dBOJIOIHNY, 00bEMHAs MOeNb «CTpOeHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIX).

Buoreorpaduyeckas kapra Mupa, Koyutekuus «PopMbl COXpaHHOCTH MCKOTAEMBIX JKUBOTHBIX M pacTeHUi», Moaens ammmkanus «llepekpéct
XPOMOCOMY», BIIKHBIE Mpenapathl «Pa3BuTue HaceKOMOroy, «Pa3BuTHe JIATYIIKWY, MUKporpenapart «/Ipozoduna» (Hopma, MyTtanuu (hOpMbI KPbUTHEB U
OKpAacCKH Teja).

JlaGopaTopHble U TpaKTUYECKHUE PaOOTHI:

Jlaboparopnast pa6ota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.
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JlaGopatopHnas padora Ne 2. «Onucanue NpucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJI€.

JloHay4HBbIE IPEICTABICHUS O 3aPOKICHUHN KU3HHU. HayuHbIe THIIOTE36 BOSHUKHOBEHUS KU3HH HA 3emiie: abuoreHes3 U NaHcrepMus. X MMHUECKast
9BOJIIOLMSA. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHWYECKHUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XMMHUYECKOH HBOJIOLMH.
HavanpHbie Tamnbl 6nonornyeckoit sBomtonuu. ['unoresza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP M BOBHUKHOBEHHUE MTPOTOKIIECTKH. [lepBrie
KJIETKU U UX 3BoJoLUsA. DOPMUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

Pa3BuTHe xxu3Hu Ha 3emiie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u nporepo3oiickas 3pbl. [1aneo3oiickas 3pa u e€ nepruoabl: KeMOPUNCKUH,
OpPJIOBUKCKUM, CUITYPUUCKHI, IEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o301icKast 3pa U €€ Iepuobl: TPUACOBBIN, FOPCKUN, MEJIOBOA.

Kaiino3oiickas 3pa 1 €€ nepuoibl: MaJI€OreHOBbIA, HEON€HOBbBIN, aHTPOIIOT€HOBBI.

XapaKkTepucTUKa KIMMaTa M T'eoJOTHMYecKuX mporeccoB. OCHOBHBIC ATAaIlbl HBOJIONUHN PACTUTEIHLHOTO W JKUBOTHOTO MHpa. ApoMop(o3bl y
pacTeHui U )kMBOTHBIX. [losiBIIEHUE, pacBET ¥ BBIMUPAHUE TPYIIIT KUBBIX OPIraHU3MOB.

Cucrema OpraHn4ecKOro MMpa Kak OTpaxeHue dBOIOLUN. OCHOBHBIE CUCTEMATUUECKUE IPYIIIBI OPIraHU3MOB.

DBoonus 4yenoBeka. AHTPOMNOJIOrusl Kak Hayka. Pa3BuTue mpeacTaBieHUN O MPOMCXOXKIEHUHU YeoBeKa. MeToabl 3y4eHHs] aHTPOIIOreHe3a.
CxopncTBa U pa3nuyMs yenoBeKa U KUBOTHBIX. CHcTeMaTHUecKOe MOJI0KEHUE YeTOBeKa.

JBwxyue cuibl (pakTopbl) aHTponoreHesa. HacneacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIH 00pa3 >KH3HH,
W3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKAa: aBCTpaJONUTEKH, YenoBek ymenbiid, YenoBek npsMoxoasiui, YenoBek HeaHAepTalbCKUH,
UYenosek pa3yMmHblil. Haxoqku mckomaeMbIX OCTATKOB, BPEMs CYIIECTBOBaHUs, 00JIaCTh PAaCIpOCTpaHEHMs, 0OBEM TOJIOBHOTO MoO3ra, 0o0pa3 >KM3HH,
opyausi.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME PACHl: €BpONEOHHAs (eBpa3uiicKas), HErpo-aBCTpalouHasl (PKBATOpUANIbHAS), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). UepThl MpUCIOCOOIEHHOCTH MPEACTaBUTENEH UEIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHUS. EMUHCTBO YeloBeUYeCKHX pac.
Kpurturka pacusma.
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JleMoHcTpanuu:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Muep, I'. FOpu, Y. JlapBun.

Tabnuubl u cxembl: «Bo3nukHoBeHrne CoJIHEUHOM CUCTEMBI», «Pa3BUTHE OpraHnYecKoro Mupay, «PacturtenbHas KieTkay, « KuBoTHas KIeTKay,

((HpOKapI/IOTI/ILIeCKaH KIJICTKa», ((COBpeMeHHaH CUCTEMA OpPraHu4YCCKOro mupan, <<CpaBHeHI/Ie AHAaTOMUYCCKHUX 4YEPT CTPOCHHA YCIOBCKA MU
quOBeKOO6p33HHX 06CSBHH», «OCcHOBHBIE MECTa ITAJICOHTOJIOTHYECKUX HaxXoa0K MPEAKOB COBPEMEHHOI'O YCJIOBECKA», ((I[p@BHeﬁHIHC JIFO AU, <<]_IpCBHI/Ie
JIOAN, <<HepBLIe COBPCMCHHBIC JIFOAN», «YenoBeueckue pacbD».

Ob6opynoBanue: Mynsbku «lIporucxoxaeHue yemoBeka» (OIOCTBI aBCTPATONUTEKA, MTUTEKAHTPOIA, HEAHAePTaJbIla, KPOMAaHBOHIIA), CICMKU WU

n300pakeHHsI KAMEHHBIX OpYJIUil MEepBOOBITHOIO YejIoBeKa (KaMHM-YOIIEphl, pyOusa, ckpedia), reoXpoHonornyeckas tadiauna, Kkojuiekuus «Popmsl
COXPaHHOCTH HCKOMAEMBIX )KUBOTHBIX M PACTEHUI».

JlabGopaTopHbIe B MPaKTUIECKHE PAOOTHI:

[IpaxTuueckas padora Ne 1. «/3yueHne uckonaeMbIX OCTATKOB PACTEHHUH U )KMBOTHBIX B KOJUIEKLIUAX .

DKcKypeus «IBOMIONMS OPraHUYECKOT0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBINH WIIM KpaeBeJUeCKUl My3ell).

Tema 3. Opranusmsl U OKpy’Karolas cpeja.

DKoJorus Kak Hayka. 3aJayd W pas3zelibl IKOJIOTUU. MeToIbl 3KOJOTHYECKHX HCCIeI0BaHUI. DKOJIOrMUECKOe MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IylIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHasL.

Okonornyeckue ¢aktopsl. Knaccudukanus skonoruyeckux QGaxTopoB: alOuoTHdyeckue, OWOTHYECKHME U aHTpororeHHsle. /JleiicTBue
9KOJIOTMYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGunotnyeckue (GakTopbl: CBET, TeMmIeparypa, BiakHOCTb. PotonepuoausMm. llpucnocobiieHuss OpraHu3MOB K JEHCTBHIO aOMOTUYECKUX
(baxTopoB. buonoruueckue puTMBI.

buotnueckue akropsl. Buabl OMoTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIUS, XUITHUYECTBO, CUMOMO3 U ero (opMmel. [lapazutusm, koonepanus,
MYyTyaJIiu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCATU3M, HEWTpaln3M. 3HaueHHe OWOTHYECKHUX B3aUMOJCHCTBUM AJis
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.
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DKOJIOTHYECKHE XapaKTepUCTUKH Nomynsauud. OCHOBHBIE MOKa3aTeNld IMOMYJSIUU: YUCIEHHOCTb, MJIOTHOCTh, POXAA€MOCTb, CMEpPTHOCTb,
MPUPOCT, MUTpalLus. J[MHaMUKa YMCIEHHOCTH TOMYJISIUU U €€ PEeryJIsius.

JleMoHcTpauuu:

[optpetsr: A. I'ym6oasar, K. @. Pynse, O. ['ekkensb.

TaOJauIbl U CXEMBI: KapTa ((HpHpO,Z[HI)IC 30HBbI 3CMJ'II/I)), ((CpCI[BI oOuTaHus OpraHu3moB», «(DOTOHG];)I/IOI[I/BM», ((HOHYJ'IHI_II/II/I», <<3aKOHOM€pHOCTI/I

pocTa YUCIEHHOCTH MOMYJIAIUN HHDY30pHH-Tyhenbkny, «llummeBbie nenm».

JlabGopaTopHbIe B MPaKTUIECKHE PAOOTHI:

Jlaboparopnas padota Ne 3. «Mopdornoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTuueckas padora Ne 2. «[loacuér mioTHOCTH NOMYIISILIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. CoobmiecTBa ¥ 9KOJIOTUYECKHE CUCTEMBI.

Coo0r1ecTBo opraHu3MoB — 6uoreHo3. CTPYKTypbl OMOLIeH03a: BUIOBasl, IPOCTPaHCTBEHHAs, Tpodudeckas (nuieBas). Buasi-nomuHantel. CBsizu
B OHMOLIEHO3E.

Dkosorudeckue cucteMsl (3xocucreMsl). [lonstue 00 sxocucreme u 6uoreoreHose. yHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peIyIIeHThI. KpyroBOpoT BEIIECTB U MOTOK SHEPTHH B dKOCcUCTEME. Tpoduueckue (MUIIEeBbIe) YPOBHU SKOCUCTEMBI. [IHIeBbIe Ienu 1 ceTH.
OcHOBHBIE MTOKa3aTeNN IKOCUCTEMBI: OHoMacca, MPOIyKIHs. DKOJOTMUECKUEe MUPaMUJIbL: POIYKIIUU, YUCICHHOCTH, Onomaccel. CBOMCTBA HKOCUCTEM:
YCTOMUYUBOCTH, caMoperyisius, pazsutue. Cykieccus.

[Ipupoanbie 3K0CcHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO HJI IMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBL. ATpPO3KOCUCTEMBI. YpOolskocucTeMbl. buosornueckoe u XO03SHCTBEHHOE 3HAUEHHE Aarpo3KOCUCTEM U
ypOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycroitunBoctu 3xocucreM. CoxpaHeHHe OMOJIOTHYECKOro pa3HooOpas3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6nocdepe. ['panuiipl, coctaB u cTpykTypa 6nochepst. Kupoe BemectBo u ero Gpynkiuu. OcodbeHHocTr 6uochepsl
KaK TJI00AJIbHON SKOCHCTEMBI. J[nHaMrueckoe paBHOBECHE U 0OpaTHast CBsI3b B Onocdepe.
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KpyroBopoThl BenecTB 1 OMOTCOXUMHUYECKUE IUKIIBI 3JIEMEHTOB (yriiepoja, a30ota). 30HaIbHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBO B Onocdepe 3emin. AHTPOIIOreHHbIE U3MeHEeHus B Ouocepe. I modanpHbIe SKOIOTHYeCKHEe POOIeMBbI.

CocymiecTBoBanue MpUpoAbl U dyenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA ycToiumBocTH Omochepsl. OCHOBA parMoOHaIBLHOTO
yIpaBJICHUS IPUPOJTHBIMU PECYpPCaMU M UX MCIOJIb30BaHKe. JJOCTHIKEHUSI OMOJIOTUH U OXpaHa IIPUPOJIBI.

JleMoHcTpanuu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuiet u cxembl: «lIumesbie nenun», «buoneHo3: cocraB U CTpykTypa», «lIpupoansie coobuectBay, «llenu nutaHusy, «IKOJIOTHYECKas

nupamuiay, «buocdepa u yenosek», «IkocucTemMa MHUPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO jecay, «buoleHo3 Bogoémay, «ArpoueHos»,
«[TpumepHBIC aHTPONIOTEHHBIE BO3/ICHCTBUS HA PUPOLY», «BakHeine HCTOYHUKY 3arpsi3HEHHs BO3/yXa U TPYHTOBBIX Boa», «llouBa — BakHeHmas
cocraBisiromas ouocheps», «PakTopsl nerpananuu mouBy, «IlapHukoBbIil 3¢ dexTy, «DPaKTOphl paHOaKTHBHOTO 3arpsisHeHus onocdepsr», «O0mas
cTpyKTypa Ouocheps», «Pacmnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIH 3KpanH Ouocheps», «Kpyrosopor yriaepona B 6uochepe», «Kpyrosopor
a3oTa B IPUPOJIEH.

O6ODVI[OBaHI/I€Z MOJIenb-anmauKanus « Tunmuuneie 6I/IOI_ICH03]E>I)), rep6ap1/1171 «PacTurenbHbIe COO6IH€CTBa», KOJUICKIIMH ((EI/IOI_IGHOS», ((Bpe,[[I/ITeJ'II/I

BaYKHEUIIINX CEJIbCKOXO03SMCTBEHHBIX KYJIBTYpP», rep6ap1/11/1 1 KOJUICKIINH paCTCHI/Iﬁ N J)KMBOTHBIX, MPUHAAJICIKAIIHUE K PAa3HbIM 3KOJIOTMYCCKUM T'pyIIIiaM

onHoro Buaa, Kpacnas kaura Poccuiickoii @enepanum, n300pa’keHUsI OXpaHsIEeMbIX BUJIOB PACTEHUM U AKUBOTHBIX.
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IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI
JIngHOCTHBIE PE3YJIBTATHI

B cTpyKType TMYHOCTHBIX PE3ylIbTaTOB OCBOCHMS Ipeamera «bruonorusy BeIIENEHBI CIEAYIONINE COCTABISIONINE: 0CO3HAHHE 00yUYaroIUMUCs
POCCHICKOM Ipa)K1aHCKOM HASHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACICHUIO, HATMYME MOTHBALIMU K 0O0YUYEHHUIO
Ouosiorny, LeJeHarpaBleHHOe Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TpaJULUi pa3BUTHS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh M CIOCOOHOCTH 00YUarOIUXCsl PyKOBOACTBOBATHCS B CBOCH JESITEIHHOCTH IIEGHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMH,
NPUCYIIMMH CHUCTEME OMOJIOTHYECKOT0 00pa30oBaHMs, HAIMYHE SKOJIOTUIECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEIH M CTPOUTH KU3HEHHBIC
IUTaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IpeaMeTa «bruonorus» 1ocTuraores B €JMHCTBE Y4eOHOM U BOCIIUTATENbHOM JeSITeIbHOCTH B COOTBETCTBUU
C TPAJUIMOHHBIMU POCCUMCKUMU COLMOKYIbTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B OOLIIECTBE MPaBUIIaMU
¥ HOPMaMHM IOBEJIEHUS U CHOCOOCTBYIOT IpOLlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3UIMM JMYHOCTH,
NaTpUOTU3MA, YBAKEHUS K 3aKOHY M IPABOINOPSAKY, YEIOBEKY TpyJda M CTaplieMy MOKOJEHHIO, B3aUMHOIO YBa)K€HUs, OEpeX HOro OTHOUICHHUS K
KYJIbTYPHOMY HAacJIE€IUIO U TPaJULUsAM MHOIOHAMOHAJILHOTO Hapoaa Poccuiickoii denepanyu, IpUpoIe U OKPYKaIOLIEH Cpefe.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHMS YyueOHOro mnpeamera «buonorus» OOMKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOy4YarolIUXCs
PYKOBOJCTBOBATHCSI C(hOPMHUPOBAHHOW BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALlUH, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUM,
COOTBETCTBYIOIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIUPEHUE MXHU3HEHHOTO OIbITa M OMbITa JEATENILHOCTH B Ipoliecce
peanu3alry OCHOBHBIX HAIIPaBICHUN BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

I'paxnanckoro BocnuTaHus: cOPMHUPOBAHHOCTD TPAXKIAHCKOM MO3UIMKM 00y4arOUIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOTO
oOmiecTBa; OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX MpaB M 00A3aHHOCTEH, yBa)kK€HUE 3aKOHA U MPaBOIOPs/IKa; TOTOBHOCTh K COBMECTHOM TBOPUYECKOM
JeSITeIbHOCTH TPH CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHHMH YYEOHBIX M TO3HABATENBHBIX 33/a4, BBIIOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIIMIO 1O OTHOIIEHHUIO K SBJICHUSM COBPEMEHHOW JKU3HU U OOBACHATH €€; YMEHHUE YUUTHIBATh B CBOUX
NENCTBUSAX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aMMOJIEHUCTBUS JIOACH C pa3sHBIMU YOEXKIEHUSMHU, KYJIbTYPHBIMM LIEHHOCTSIMH W COLIMAJIbHBIM

IMMOJIOKCHHUEM,; T'OTOBHOCTH K COTPYAHHYECTBY B IPOLHECCC COBMCCTHOI'O BBIITOJTHCHUHA y‘-Ie6HI)IX, IIO3HABATCJIBHBIX W HCCICAO0BATCIBCKUX 3aja4y,
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YBa)XUTEIHLHOTO OTHOLLIEHHUSI K MHEHUIO OMIOHEHTOB MPU O0CYXACHUH CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOT0 COJAEPKaHUsI; TOTOBHOCTh K TYMaHUTapHOMN
Y BOJIOHTEPCKOM JIESITENBbHOCTH;

[TaTpuoTndeckoro BocnuTaHus: CHOPMUPOBAHHOCTh POCCHICKOW TPAKIAHCKOW HMICHTUYHOCTH, MAaTPHOTU3MA, YBOKEHHUS K CBOEMY HapoOy,
YyBCTBA OTBETCTBEHHOCTH Iepes; PomHoi, ropocTu 3a CBOM Kpaii, cBOr0 PoanHy, CBOM A3BIK U KYJIbTYpPY, IPOILJIOE U HACTOALLEE MHOTOHALIMOHAJILHOTO
Haposa Poccuu; IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIIEIHUIO M MAMSITHUKAM IMPUPOJBI, TOCTHXKEHUsIM Poccum B Hayke, UCKYCCTBE, CHOPTE,
TEXHOJIOTHSX, TPYAC; CIIOCOOHOCTh OLIEHWBATH BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJICHHE M PAa3BUTHE OMOJOTHU, TOHUMAHUS 3HAYCHUS OUOJIOTHH B
MO3HAHUH 3aKOHOB MIPHUPOJIBI, B KU3HU YEJIIOBEKA M COBPEMEHHOTO O0IIecTBa; UACHHAS YOSKIEHHOCTh, TOTOBHOCTh K CITy)KEHUIO 1 3ammure OTedyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

JIyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: OCO3HAHHE AYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoza; c(hopMHUpOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO TIOBEJICHUS; CITIOCOOHOCTh OIICHUBATH CUTYAIIMIO U IPHHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICh HA MOPAIIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH; OCO3HAHHUE JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO OYIYyIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTEISAM, CO3JJaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEW CEMEMHON KU3HHU B COOTBETCTBUH C TPaAULMAMU Hapoa10oB Poccuu;

DCTETUYECKOTr0 BOCIIUTAHUS: ICTETUYECKOE OTHOIICHUE K MUY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOT'O M TEXHMYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ia,
0OIIeCTBEHHBIX OTHOIIEHU; TTOHUMAHUE dMOIIMOHATBLHOTO BO3JICUCTBUS KUBOW MPUPOJIBI M €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh Ka4€CTBA TBOPUYECKOU JINYHOCTH;

®u3nyeckoro BOCHHUTAHUSA, (OPMUPOBAHUS KYIbTYPHI 3I0POBbS M AMOIMOHAIBHOTO OJaronoiay4yusi: MOHMMaHUE M pean3alus 3J0pOBOTO U
Oe3omacHOr0 00pasza XKU3HU (3A0POBOE MHUTAHUE, COONIOJIEHHWE TUTHEHWYECKUX MPaBWUI U HOPM, COANIaHCHPOBAHHBIM PEXHUM 3aHATUA U OTABIXA,
perynsipHasi puznueckas akTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3MYECKOMY U TMCHUXUUYECKOMY
3/I0POBBIO; MOHUMAHUE IIEHHOCTH MPABWJ MHANBUAYATFHOTO U KOJJIEKTUBHOTO 0€30MMaCHOT0 TMTOBEJCHUS B CUTYalIUSIX, YTPOXKAIOIINUX 3/TOPOBBIO U KU3HU
JIOJIeH; 0CO3HAHME MOCIECTBUI 1 HEMIPHUATHSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aJIKOTOJISI, HAPKOTUKOB, KYPEHUS);

TpynoBoro BoOCHUTaHUS. TOTOBHOCTH K TPYAY, OCO3HAHHME I[EHHOCTH MAcTepPCTBa, TPYIOTIOOME; TOTOBHOCTh K AKTUBHOW NIE€ATETHHOCTH

TEXHOJIOTHYSCKOU U COI_[I/IaIII)HOI\/’I HaIpaBJICHHOCTH, CITOCOOHOCTH WHUIUHUPOBATh, IJIAHUPOBATE U CAMOCTOATCIIBHO BBIINIOJIHATE TaKyHO JACATCIBHOCTD,
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UHTEpEC K pasjInYHbIM cepam NpopeccuoHaIbHON AesITeIbHOCTH, YMEHUE COBEpIIATh OCO3HAHHBIM BhIOOp Oyaylued mpodeccun U peaan3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUU BCEH )KU3HM;

DKOJIOTUYECKOTO BOCIHMTAHUS: HKOJOTMUYECKH IeJIeCO00pa3HOe OTHOIIEHHWE K TPUPOJAE KaKk MCTOYHHKY JKM3HM Ha 3emie, OCHOBE e&
CYLIECTBOBAHMS; IOBBIIIEHUE YPOBHS 3KOJOIMUECKOW KyJbTYpbl: INPUOOpPETEHUE ONbITa IUIAHUPOBAHUSA IOCTYIKOB M OLIEHKM HX BO3MOXKHBIX
HOCJIEICTBUM AJI OKPYXKAIOLIEH Cpe/ibl; 0CO3HAHKE II100aIbHOI0 XapaKTepa IKOJOTMUECKUX IPoOIeM U IyTel UX peleHus]; CIOCOOHOCTh MCII0JIb30BaTh
npruoOpeTaemble TPH U3yYSCHUH OMOJIOTHH 3HAHHS M YMEHUS IIPH PEIICHUH MTPOOIIEM, CBSI3aHHBIX C PAllMOHATBHBIM PUPOAOIOIH30BAHNEM (COOIIOIeHIE
IIPaBUJI IOBEJICHUS B IPUPO/IE, HAIIPABJIEHHBIX HA COXPAHEHNE PAaBHOBECHS B DKOCUCTEMAX, OXpaHy BUI0B, SKOCUCTEM, OMOC(hEpbl); AKTUBHOE HENPUSATHE
NeMCTBUHM, TNPUHOCAIIUX BpeA OKPY)KaoLled MpUPOJHON CpeAe, YMEHHE IPOTHO3MPOBATh HEOIAroNnpUsTHBIE HKOJOTHMUECKUE IOCIIEACTBUS
IpeANpUHUMAEMBbIX JIeHCTBUN U NPe10TBpaIlaTh UX; HATMYKUE PA3BUTOrO SKOJIOTHYECKOT0 MBIIUIEHHUS, SKOJIOTUYECKON KYIbTYpBbI, ONbITA ACATEIbHOCTH
HKOJIOTMYECKOM HAIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAILHOM IPAKTHKE, TOTOBHOCTU K
Y4YaCTHUIO B IPAKTUYECKON AESITEIbHOCTH SKOJIOIMUECKOIN HAlpaBIECHHOCTH;

IleHHOCTH HAy4YHOTO MO3HaHMS: CHOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH U
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO HA JHAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B MOJHUKYJIBTYPHOM MUDE;
COBEpIIECHCTBOBAHUE SI3BIKOBOM M UHUTATENICKON KYJIbTYPhl KaK CPEACTBA B3aUMOACHCTBUS MEXAY JIOJbMU U IMO3HAHUSI MUPA; TIOHUMaHUE CIEeLHPUKI
OMOJOTUM KaK HayKH, OCO3HaHHUS €€ pojau B (POPMHPOBAHMHM DPALMOHAIBHOTO HAyYHOTO MBILIUICHUS, CO3JaHUHM IEJIOCTHOIO IpEeACTaBlIeHUs 00
OKpY’KaloIleM MHUpEe Kak O €JMHCTBE MPUPOAbI, YeOoBeKa U OOIIeCTBa, B MO3HAHUU HMPUPOAHBIX 3aKOHOMEPHOCTEH M peleHUH MpoOieM COXpaHEHU s
IPUPOIHOTO paBHOBECHS; YOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM IUBWIIN3ALMU: 00eCieueHHsI HOBOI'O YPOBHS Pa3BUTHUS MEUIIMHBI,
CO3/1aHHE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMbl pa3BUTHS YEIOBEUECTBA, IOMCKA MyTeH BBIX0/1a U3 II100aJIbHBIX
9KOJIOTMUECKUX Mpo0iieM U oOecreyeHus Nepexojia K YCTOWYMBOMY pa3BUTHUIO, PAlMOHAIBHOMY HCIOJIB30BaHUIO TPUPOIHBIX PECYpPCOB U
(OpMHPOBAHNIO HOBBIX CTaHJAPTOB KU3HH; 3aWHTEPECOBAHHOCTH B IOJIyYEHHHM OHMOJIOTMYECKUX 3HAHUM B LIENSIX TMOBBIIICHUS OOLIEH KyJIbTYpHI,
€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM yacTH ()YHKIIMOHAJIBLHOW IpPaMOTHOCTH OOydarouuxcs, popMupyeMol npu U3y4eHUH OHOJIOTHH;
MOHMMAaHHE CYUTHOCTH METOJIOB [MO3HAHUS, HCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJI aHaJlu3a U

00BSCHEHHUS SIBJICHUI OKpYyXaromero Myupa u mpoucxoadiinux B HEM HSMGHGHHﬁ, YMCHHUE ACTIaTh 000CHOBaHHBIE 3aKJIIOUCHHUS Ha OCHOBE HAayYYHBIX q)aKTOB
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Y HMEIOIIMXCSI JAHHBIX C IIEIIbIO MOTYYEHHS JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAMOCTOSATENIFHO HCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS PELICHHS
HpO6JIeM B PCAJIbHBIX JKU3HCHHLIX CUTyallUAX; OCO3HAHHUEC LCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATL IPOCKTHYHO H
HCCIIEIOBATEIbCKYIO JCSITEIbHOCTh HHANBUIYAIBHO U B TPYIIE; TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BaHMIO, K
aKTHBHOMY MOJYYEHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBHH C KHU3HEHHBIMH NOTPEOHOCTSIMH.
MeranpenmeTHbie pe3yabTaThl

MeramnpeaMeTHble pe3yabTaThl OCBOCHHsI ydeOHOro mpeaMera «buonmorus» BKIIOYAIOT: 3HAUYUMbIE s (OPMHPOBAHMS MHUPOBO33PECHUS
00yJaromuXxcsi MEXIUCIUIIMHAPHBIE (MEXKIIPEIMETHBIC) O0MICHAYYHBIE TIOHSATH, OTPaKAIOIINE [EIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEIH(PUKY
METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHs, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIHII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICJOBaHNe, HAONIOJICHNE, H3MEpPEHHE, OSKCICPUMEHT W JpPYrux), YHHBEpCaJIbHbIE Y4eOHbIE JeHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIE ), 0OecnieunBatomue GopMupoBanue GyHKINOHATBLHON IPAaMOTHOCTH U COLIMAIBHON KOMITETCHIIUT
00y4aromuxcst, CHOCOOHOCTh 0OYYAIOIMXCS HCIIOJIb30BAaTh OCBOCHHBIE MEKAUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCATbHBIC YIeOHbIE
JICWCTBHS B TIO3HABATEIILHON M COIMATIBHOM IPAKTHKE.

MeranpenmeTHbie pe3yIbTaThl OCBOSHHS IIPOTPAaMMBI CPEAHEro 00IIero 00pa3oBaHust JOIKHBI OTPaXKaTh:

OBJ'IaI[eHl/Ie YHUBCPCAJIbHBIMU qu6HI>IMI/I II03HaBaTCJIbHBIMU I[CI\/JICTBI/ISIMI/II

bazoBrie moruueckue HGﬁCTBHﬂZ

o CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPoOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
. MCIIOJIb30BATh NPU OCBOCHUH 3HAHUH PUEMBI JIOTMUECKOT 0 MBIIIJIEHUS (aHaJIM3a, CHHTE3a, CPaBHEHUS, Kilaccu(uKalnuu, 000011eHus ), PACKPbIBATh

CMBICI OMOJIOTMYECKUX MOHATUH (BBIIAEIATh UX XapaKTepHble IPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTMMHU MTOHSATUSAMN);

. OTIPENIETIATh eI ESITeIIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCHTHh PE3YJIbTAThl JEATEILHOCTH C MOCTABICHHBIMU
HEJISIMU;
. UCIIOJIb30BaTh OMOIOTHYECKHUE TOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MTPUPOJIBI;
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CTPOMUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH,I[YKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPCUUSA B paCCMaTPHUBACMBIX
SBJICHUAX, q)OpMy.HI/IpOBaTB BBIBOIbI 1 3aKJIFOUYCHUA,

MMPUMCHATH CXCMHO-MOJCJIbHBIC CPpCACTBA JJIA NPCACTABJICHUSA CYIICCTBCHHBIX CBsI3€il U OTHOIICHHUI B HN3Yy4aCMbIX OMOJIOTHMYECKUX OGBCKTaX, a
TAaKXC HpOTI/IBOpe‘-II/Iﬁ pa3HoOro poaa, BhISIBJICHHBIX B PAa3JIMYHBIX I/IH(l)OpMaI_II/IOHHBIX HCTOYHHUKAX,

pa3pa6aTI)IBaTI) IJ1aH pCIICHUA HpO6J'IeMBI C y‘IéTOM aHaJIM3a UMCHOIUXCS MaTCpUaJIbHBIX 1 HEMAaTCPpUAJIbHBIX PECYPCOB,

BHOCHUTBb KOPPEKTUBEI B ACATCIbHOCTL, OLICHUBATH COOTBCTCTBUE PE3YJILTATOB LC/IAM, OLICHUBATh PUCKHU HOCJ'I@I[CTBI/II‘/'I JACATCIIBHOCTH,
KOOPAWHHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUSAX PCAJIbHOTO, BUPTYAJIbHOI'O U KOM6I/IHI/Ip0BaHHOFO BSaHMOﬂeﬁCTBHH;

pa3BUBATb KPCATUBHOC MBIIIJIICHUC IIPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.

bazoBrie nccienoBaTenbcKrue ASHCTBUS:

BJIAJICTh HABBIKAMH Y4eOHO-UCCIIEIOBATEIbCKON U MPOSKTHON AEATEIbHOCTH, HABBIKAMH Pa3pelieHus mpo0ieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY IIOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a1a4, IPUMEHEHUIO PAa3IMUYHbIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3IMyUHbIe BUBI IEATEIILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHMUS, €r0 MHTEPIIPETAMH, IPeoOpa30BaHUI0 U MPUMEHEHHIO B YUeOHBIX
CUTYalUsX, B TOM UKCJIE MTPH CO3/ITaHUH YUEOHBIX U COLUAIBbHBIX TPOEKTOB;

(GopMUPOBATH HAYYHBIN TUI MBILIUIEHHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTUEN, KIIOYEBBIMU MOHITUSIMUA U METO/1aMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTEbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3aJady, BBIJBUTaTb THIOTE3y €€ pELIEHHs, HAXOAUTb apryMEHThI IS
JI0OKa3aTesIbCTBA CBOMX YTBEPKJICHUM, 3a1aBaTh IapAMETPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PELICHUs 3aJa4M Pe3yJIbTaThbl, KPUTUUYECKU OLEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3MPOBATH U3MECHECHHE B
HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATH II€JICHANIPABICHHBIN MMOUCK MEPEHOCca CPEJCTB U CIIOCOOO0B JIeHCTBUS B MPO(PECCHOHATBHYIO CPENY;
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YMETh MIEPEHOCUTh 3HAHUS B 1I03HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIZIBUT'aTh HOBBIC UJICH, ITPCJIaraTb OPUIrMHAJIbHBIC ITOAXO/AbI U PCHICHUA, CTABUTH HpO6JI€MBI " 3a/la4uu, JO0ITYCKAIOMUC AJIbTCPHATUBHBIC PCIICHUA.

Pa6ota ¢ nuadopmanmeii:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHMKAX HH(POpMALMU (TEKCTe Y4eOHOro IMOCOOMs, HAay4yHO-NOMYJSIPHOH JuTeparype, OMOJOrHYeCcKUX
CIIOBApsAX W CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3zax HaHHBIX, B VIHTepHeTe), aHalIM3upOBaTh HMH(OOPMAIMIO PA3JIMYHBIX BHIOB U (opm
IPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

(GopMynHUpoBaTh 3aIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU OUCKE U 0TOOpE OHOoIOrHYecKoi HHPOPMALMU, HEOOXO0AUMOM ISl BBIITOJIHEHHS
yueOHBIX 3a7a4;

IproOpeTaTh ONbIT UCIOJIB30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTUBHOT'O MCIIOJIb30BAHMS
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (DOpMY MpelcTaBiIeHUs] OHOIOrMuecKoil MHpopManuu (cxembl, rpaduKH, TuarpaMMmbl, TaOJUIIbI,
PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIM f3BIK B KayeCTBE CpPEJCTBa MpHU paboTe ¢ Ouosornyeckoil mHpopMalueil: NpUMEHSITh XUMHUYECKHUEe, (U3NYEecKhe U
MaTeMaTHYeCKUe 3HAaKM U CHUMBOJIbI, (OpMYIbl, abOpeBUaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE
CpEICTBa HAIJISIAHOCTH;

BJIaJICTh HaBBIKAMU PACMO3HABAHUS U 3aIlUTHl MH()OpMAIK, HHPOPMALIMOHHOM 6€301MacHOCTH JTMYHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

OO01ienue:
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OCYIIIECTBIIATH KOMMYHHKAITUH BO BeeX cepax )KU3HU, AKTUBHO yJaCTBOBATh B TUAJIOTE HITH JTUCKYCCHH 110 CYILIECTBY 00CYKIaeMOM TeMbI (YMEHHE
3a/1aBaTh BOMPOCHI, BBICKA3bIBaTh CYKJICHUS OTHOCUTEIIBHO BBIMOJIHECHUS MpeIjIaraeMoi 3a/ladu, YYUTHIBATh HMHTEPECHI U COTIACOBAHHOCTH
MO3UIUH IPYTUX YYaCTHUKOB JAHAJIOTA WK JUCKYCCHN);

pacrio3HaBaTh HEBepOAJbHBIC CPEJCTBA OOIICHHS, NMOHUMATh 3HAYCHUE COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX
CUTYaIlMi, YMETh CMST4aTh KOH(QJIUKTHI U BECTH MIEPETOBOPDI;

BJIQJICTh PA3JIMYHBIMUA CIIOCOOAMH OOIICHUS W B3aWMOJICHCTBUS, IOHUMATh HAMEPEHUS JAPYTUX JIIOJCH, MPOSBIIATh YBOKUTEIBHOE OTHOIIICHUE K
cOOCCeTHUKY U B KOPPEKTHOU (hopme hopMyTUpOoBaTh CBOM BO3PAKEHHSI,

Pa3BEPHYTO ¥ JIOTUIHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAs IeITSIbHOCTD:

MOHMMATh M WCIOJ30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUAYAIbHON pabOTHI MPU pEIICHUH OMOJIOTHMYECKOM MpoOJieMbl, 000CHOBHIBAThH
HEOOXOIMMOCTh MTPUMEHEHUS TPYIITOBEIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUHU YIeOHO 3a/1a4u;

BBIOUPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUHN C YYETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)JI0T0 YieHa KOJUICKTUBA;

MPUHUMATH 1I€JTH COBMECTHOH JesTebHOCTH, OPTraHNU30BBIBATh U KOOPAMHUPOBATH JEUCTBHUS MO €€ JOCTUKEHHIO: COCTABISATH IJIaH JACWCTBUM,
pacrpeaensTh POiaH ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYXK/IaTh Pe3yabTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIA/a U KAXKJIOTO yYaCTHUKA KOMaH/IbI B OOIIHIA Pe3yJbTaT IO pa3padOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE MIPOCKTHI, OIICHUBATH UJICH C MTO3UIIUU HOBH3HBI, OPUTUHAIBHOCTH, MPAKTHICCKON 3HAUUMOCTH;

OCYIIECTBIISTH MMO3UTUBHOE CTPATETUICCKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX, IPOSBIISTH TBOPUESCTBO U BOOOpakeHNE, OBITh NHUITUATHBHBIM.
OBnajieHe YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHSIMHU:

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUISI BBISIBIICHHS POOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYAIIUSX;

BBIOMpaTh Ha OCHOBE OMONOTMYECKUX 3HAHUU IIETIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JIEHCTBUSX W MOCTYIKAX MO OTHOIIEHHUIO K JKUBOU

IPUPOJIE, CBOEMY 30POBBIO U 3/I0POBBIO OKPYKAIOIINX;
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CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH MPOOJIEMbl, CTaBUTh U (DOPMYIHpPOBaTh COOCTBEHHbIE 3a7aud B
00pa3oBaTebHON JESATEILHOCTH U JKU3HEHHBIX CUTYaIIMSIX;
CaMOCTOSTEJIbHO COCTABJIATH TUIaH PEUICHUsI TPOOIEMBbI ¢ YUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAOYTECHUI;
JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;
pacHupsTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (HOPMUPOBAHHIO M MPOSBICHUIO IIMPOKOU SPYAULIMU B PA3HBIX 00JACTSIX 3HAHUMN, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIH
U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTpOIb:
JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM, BHOCUTh KOPPEKTHUBBI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIQJICTh HABBIKAMH TIO3HABATCIILHON PEIICKCMM KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUN M MBICTUTEIBHBIX TPOIECCOB, MX PE3YJIBTATOB U
OCHOBaHUH, UCTIOIB30BaTh MPUEMBI PEIICKCUU SISl OLIEHKU CUTYallluH, BBIOOpA BEPHOTO PEIICHNUS,
YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIKEHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JCSITEIHHOCTH;
[TpunsiTue cedst U APYTUX:
MPUHUMATH ce0sl, MOHNUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
mpuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.
[IpeameTHbIe pe3yabTaThl

10 kiace
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c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE€ U pOJId OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUIICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIMOHATBHON IPaMOTHOCTH YEJIOBEKa /IS pEIICHUs )KU3HEHHBIX 3a71ay;

YMEHHE PACcKpbIBATh COAepKaHNEe OMOIOTHYECKUX TEPMUHOB U MOHATHIA: dKU3Hb, KI€TKa, OpraHu3M, MeTabo113M (0OMEH BELIeCTB U MpeBpalleHue
SHEPTrUM), roMeocTas (caMoperyJsisius), YPOBHEBas OpPraHU3allUs >KUBBIX CHCTEM, CAMOBOCIPOMU3BEACHHE (PEIPOAYKIIHS), HACIEICTBEHHOCTb,
MU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHME H3JlaraTb OMOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpOMOCOMHasl, MyTallUOHHAs, LIEHTpaJlbHasl J0rMa MOJIEKYJISpHOM OMOJIOTHH), 3aKOHbI
(I'. Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 neHTpax MHOroo0pasus U INpOMCXO0XKJIeHUs KyJabTypHbIX pacteHuil H. W. Basuiosa),
OTIPEIeIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIIQJETh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIO/ICHHE M ONMMCAHUE JKUBBIX CUCTEM, IPOIIECCOB U SIBICHUH, OpraHU3alus u
MpOBEJICHIE OMOIOTUYECKOT0 IKCIIEPUMEHTA, BHIABI)KEHHE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEKy UCCIIETyeMbIMU BETUYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PE3YyJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH, TEOPUH W 3aKOHOB, YMEHHUE Ji€laTh BHIBOJbI HAa OCHOBAHMM IOJIyYEHHBIX
pe3yJIbTaToB;

YMEHME BBIJENATH CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U SYKapUOT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB,
OCOOEHHOCTH TPOIIECCOB: OOMEHa BEUIECTB M IPEBPAIIECHMS] SHEPrUU B KIIETKe, (OTOCHMHTE3a, IMJIACTUYECKOTO U IHEPreTHMYECKOro oOMeHa,
XeMOCHHTE3a, MUT03a, Mei103a, OIII0A0TBOPEHHUS], PA3MHOKEHHSI, UHIANBUAYaIbHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHeE3);

YMEHHME MPUMEHATh MOIY4YEHHbIE 3HAHUS AJI1 OOBSCHEHUS OMOJIOIMUYECKHUX MPOLECCOB W SIBJICHHM, JUIsl MPUHATHSA MPAKTUUYECKUX DPELIEeHU B
MOBCEHEBHOM )KM3HHU C 11eIbI0 o0ecrieuyeHHst 6€30aCHOCTH CBOETO 3/I0POBbS U 370POBbsl OKPY)KAIOLIUX JIFOAEH, COOMI0IEHUs] HOPM T'PaMOTHOTO
MOBEJICHUS B OKpYXarollei NpUPOJHON cpeae, MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTH)KEHUH COBPEMEHHOW OHOJIOTUH |
OMOTEXHOJOTHH JIsl pAallMOHATIBHOTO MPUPOI0NOIB30BAHNUS;

YMEHHUE peliaTh 3JeMEHTapHbIe TeHETHUECKUE 3a/1a4l Ha MOHO- U JUTHOPUIHOE CKpEIIMBAaHUE, CHEIJIEHHOE HACIIEOBAHUE, COCTABIATh CXEMBI

MOHOFI/I6pI/IJIHOFO CKpCIIUBaHu I IPCACKa3aHruAa HACIICOBaAHUA IIPU3HAKOB Y OPraHU3MOB;
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o YMEHUE BBITIOTIHATH Ja00paTOpHbIE U MPaKTHUECKue paboThl, COOII0AATh MpaBuiia Mpu padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAaHHEM;
o yMEHUE KPUTUYECKH OLEHHBATH U MHTEPIPETUPOBATh MH(DOPMAIIUIO OMOIOTHYECKOTO COJCPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS U3
pas3JINYHBIX UCTOYHUKOB (CpeICTBA MacCOBON MH(OpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKUE aCIIEKThl COBPEMEHHbIX UCCIIE0BAaHUM
B OM0JIOTMH, MEAULIMHE, OMOTEXHOJIOTHH;
o YMEHHUE CO3[aBaThb COOCTBEHHbIE IMCbMEHHBIC U YCTHBIC COOOIIEHHUs, 00001as OMONOrHYECKyl0 MH(POPMALUIO U3 HECKOJIbKUX HCTOYHMKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.
11 KJIACC
o c(OPMHUPOBAHHOCTh 3HAHUM O MECTe W POJIM OMOJIOTMU B CUCTEME HAyYHOI'O 3HAHMs €CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPa W HAyYHOT'O MHPOBO33PEHHS, O BKJIA/IE POCCHICKHX M 3apYOC)KHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKLIHMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JJIs peIIeHUs )KU3HEHHbIX 3a/1ay;
o YMEHHE PacKpbIBaTh COACp)KaHNUE OMOJIOrMYECKHX TEPMHUHOB U MOHSITHUN: BHI, MOIMYJISAIUS, TEHOPOH/, YBOJIONHS, IBUXKYIINAE CHIIBI ((PaKTOPHI)
9BOJIIOLIUH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BH1I000pa30BaHKeE, 3KOJIOIMUYECKHE (PAKTOPBI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PeIyLIEeHThI, LIEIH
IUTAHUS, KOJIOTHYECKas MupamMua, OuoreoneHos, onocdepa;
o yMEeHHUEe u3j1aratb OMoJoruueckue Teopun (3BoonroHHas Teopus Y. JlapBuHa, cHHTeTHYECKas TE€OpUs HBOJIIOILMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoxactsa K. M. bapa, uepenoBanusi riaBHbIX HampasieHud u myred sBomoruu A.H. CeseprioBa, ydenus o Ouoctepe B.
. BepHajckoro), onpenensiTh TPaHUIIbl UX MPUMEHHUMOCTH K )KUBBIM CHCTEMaM;
o YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MMO3HaHMs B OMOJIOTHUU: HAOJIOJICHUE U ONHMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBICHUMN, OpraHU3aIus 1
npoBe/ieHue OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBIKEHHE THIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEIYeMbIMH BEIMYMHAMH, OOBSCHEHHE
MIOJTYYECHHBIX Pe3yJbTaTOB, HCIIOJI30BAaHHBIX HAYYHBIX TIOHSATHHA, TEOPUN M 3aKOHOB, YMEHHUE JIENIaTh BHIBOJIBI HA OCHOBAHUH ITOJTyYEHHBIX PE3YIIbTATOB;
o YMEHHE BBIICTISITh CYIIECTBEHHBIE MPH3HAKH CTPOCHHUST OMOJIOTHUECKUX 00BEKTOB: BHIIOB, TIONMYJISIIAIA, TPOYIIEHTOB, KOHCYMEHTOB, PEYIICHTOB,

6I/IOFCOI_ICHO3OB N 3KOCUCTEM, 0COOEHHOCTHU MponecCoOB: HAacJIeICTBEHHOM U3MCHYHMBOCTH, C€CTCCTBCHHOI'O 0T60pa, BI/II[006pa3OBaHI/I$I,
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MPUCTIOCOOICHHOCTH OPraHU3MOB, JCUCTBUS JKOJOTMYECKUX (DAaKTOPOB Ha OPraHU3Mbl, MEPEHOCa BEUIECTB W IOTOKAa JHEPrUU B IKOCHCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BELIECTB M OMOT€OXMMHUYECKUX IIUKIIOB B Onochepe;

o yYMEHHE NPUMEHATH MOJYYCHHbIC 3HAHUS U1 OOBSICHEHHS] OMOJOTMYECKHUX MPOLIECCOB U SIBICHUM, JUISl MPUHATHS MPAKTHUECKUX PEIICHUN B
MOBCEHEBHOM JKM3HU C IENbI0 oOecriedeHus: Oe30MacHOCTH CBOETO 370POBbS M 3/0POBBSl OKPYXKAIOIIWX JIIOJEH, COOIIOAEHUS HOPM TPaMOTHOTO

ITOBCJICHUS B Oprn(a}omeﬁ HpHpO,Z[HOﬁ cpeac, IOHMMAaHUuC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)I(GHI/Iﬁ COBpeMeHHOﬁ ouoaoruu IJI1 pairOHAJIbHOTO

IIPUPOIOIOJIB30BAHUS;

o YMEHHE pellaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIJIATh CXEMbI IIEpeHOCa BELECTB U SHEPTUU B 3KOCHCcTeMax (LIeNU MUTaHUS);

o YMEHHUE BBIIOIHATH Ja00paTOPHBIE U MPAaKTHIECKUE pabOTHI, COOII0AATE TPaBUIIa TIPU paboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYAOBAHHEM;

. YMEHHE KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAINIO OMOJIOTHYECKOT0 COAEPKAHMSI, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3

pa3In4YHbIX UCTOYHHUKOB (Cpe,ﬂCTBa MacCOBOM I/IH(i)OpMaI_II/II/I, HAaYYHO-IIOITYJIAPHBIC MaTCpI/IaHH), pacCMaTpuBaTh r100aJbHbIE DKOJIOTUYECKHE HpO6J’I€MLI

COBPEMCHHOCTH, (I)OpMI/IpOBaTB 110 OTHOIICHHWIKO K HUM CO6CTBCHHYIO IIO3UIINIO,

° YMCHHEC CO31aBaThb COOCTBEHHBIE IMUCHMEHHBIE U YCTHBIC COO6H.I€HI/I${, 06061_]_[8.5{ 6I/IOJ'IOFI/I‘IGCKYIO I/IH(1)OpMaI_II/IIO N3 HCCKOJIbKMX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBo 4yacoB JJIeKTPOHHbIE
No /it HaumeHoBaHue pa3ieioB U TeM KoHTpOIbHBIE IpakTiaeckue (nudpossbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI

pecypchl

1 Buonorus kak Hayka 2 0.5 bubmumorexa [IOK
https://m.edsoo.ru/7f41c292

2 JKuBble cucTeMBl U UX OpraHu3aLus 1 bubnnorexa [JOK
https://m.edsoo0.ru/7f41c292

3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f41c292

4 JKu3HenesTeIbHOCTh KICTKH 6 bu6mmorexa [IOK
https://m.edsoo0.ru/7f41c292

5 PazmHoOXeHME 1 MHIUBUIYAIBHOE 5 1 bubnuorexa [JOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292

6 HacnencTtBeHHOCTh M KBMEHUYHUBOCTD 8 15 bubnuorexa [JOK
OpPraHU3MOB https://m.edso0.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292

8 PesepBHOE Bpems 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KoJuunyecTBo 4acoB JIeKTPOHHbIE
No /m HanmeHoBaHMe pa3jeioB U TeM KOHTpO/IbHBIE MpakTHyeckue (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI

pecypcebl

1 DBOJIIONMOHHAS OWOIOT U 9 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

2 Bo3HUKHOBEHHE B pa3BUTHE )KU3HU Ha 9 0.5 bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74

3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41cc74

4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

5 PesepBHOE Bpems 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHME

10 KJTIACC
KosuyecTBo yacoB DJIeKTpOHHbIE U(POBLIE
Ne i/ Tema ypoka KoHnTpoJbHbIE IpakTuyeckue Jata oOpa3oBaTeJibHbIE
Bcero U3y4YeHUus
padoThI padoThI pecypcbl
1 buonorus B cucreme Hayk 1 bubmuorexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 Merosl [MO3HAHUSA SKUBOM 1 0.5 bubnunoreka LIOK
npupoabl. [Ipaktudeckas padbota https://m.edso00.ru/863e6122
Ne 1 «Mcnionb3oBanue pa3iaMuHbIX
METOJIOB npu U3Y4YCHHUU
OMOJIOTUYECKHX O0BEKTOBY
3 buonornueckue CHUCTEMBI, 1 bubnuoreka [{OK
MPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHMUYECKUH  COCTaB  KJICTKH. 1 bubmuoreka [{OK
BoJia 1 MuUHEpabHBIC COJIU https://m.edso0.ru/863e674e
5 benku. CocraB u  cTpoeHue 1 bubmuoteka [IOK
0eJKoB https://m.edso0.ru/863e6b72
6 ®depMeHTBI — OHMOJOTUYECKHE 1 0.5 bubmuoreka [JOK
karanuszatopel.  JlaGopaTtopHas https://m.edso0.ru/863e6b72
padora Ne 1  «U3yuenue
KaTaJTuTHYeCKON AKTUBHOCTH
(hepMeHTOB (Ha MPUMEPE aMIIIa3bI
WJIM KaTalasbl)»
7 VYrieBonnl. JIMnuabl 1 bubmmoteka IIOK
https://m.edso0.ru/863e6870
8 Hykneunosbie kucnorsl. ATD 1 bubnuotexa [JOK
https://m.edso0.ru/863e6d5c
9 HUctopuss u MeTonbl HM3y4YEHUS 1 bubnuotexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Krmerka xak menocrHas >KHBas 1

cucreMma

32



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11 Crpoenue YKapUOTHYECKOU 0.5 bubmuorexa [{OK
kietku. JlaboparopHas paborta Ne https://m.edso0.ru/863e6ff0
2 «M3ydeHue CTPOEHHUS KJIETOK https://m.edsoo.ru/863e716¢
pacTeHui, KXUBOTHBIX, TPHOOB U
OakTepuii MOJT MHKPOCKOIIOM Ha
TOTOBBIX MHKpOIpenaparax u Mx
OIIMCaHHE»
12 OOMeH BEIIECTB WM METa00IU3M bubnunorexa LIOK
https://m.edso0.ru/863e766¢
13 doTtocuHTe3. XEMOCHHTE3 bubnunoreka LIOK
https://m.edso0.ru/863e7c98
14 DHepreTndyeckuii 0OMeH Bbu6mmoteka [JOK
https://m.edsoo.ru/863e7aae
15 KuzneHHbI LMK KJICTKU. 0.5 bubnunoreka LIOK
Jlenenne KJIETKH. Murtos. https://m.edso0.ru/863e7dc4
Jlaboparopras pabGora Ne 3
«HabmoneHne MUTO3a B KJIETKax
KOHYMKA KOpelIKa JIyka Ha
TOTOBBIX MUKpPOIpEnapaTax»
16 buocunres  Oenka.  Peaknms bu6mmoreka IIOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsiius — OuocunTe3 6enka bubmmnoreka HOK
https://m.edso0.ru/863e796e
18 Hexnerounsle GopMbl KU3HU — bubmuoteka [IOK
BUPYCEHI https://m.edso0.ru/863e7540
19 Dopmel pPa3MHOXKEHHUS bubmuoteka [IOK
OpraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmmroreka [JOK
https://m.edsoo.ru/863e7f4a
21 Oo6paszoBanue u pa3BUTHE 0.5 bubmuoreka [IOK
MTOJIOBBIX KIIETOK. https://m.edso00.ru/863e81b6

OnnogorBopenue. JlaboparopHas
pabota Ne 4 «3yueHue cTpoeHus
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IIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKPOTIperapaTax
22 NunuBuayanpHOE pa3BUTHE bu6nmoreka IIOK
OpPTraHNu3MOB https://m.edso0.ru/863e8436
23 ['eneTuka — HayKa 0 bubmuorexa [{OK
HACJIEICTBEHHOCTH u https://m.edso0.ru/863e86f2
W3MEHUYHUBOCTH
24 3aKOHOMEPHOCTH  HACJIEIOBaHUs Bu6mumoteka [JOK
[IPHU3HAKOB. Monorubpuanoe https://m.edso0.ru/863e8878
CKpCIIMBAHUC
25 Jlurudpunoe CKpeIlMBaHUE. bu6nmnorexa LIOK
3akoH HE3aBUCHMOTO https://m.edsoo.ru/863e89a4
HACJICIOBaHMS MPU3HAKOB
26 CuermieHHOe HaCJICI0BaHUC 0.5 bubnnorexa [{OK
MIPU3HAKOB. JlaGoparopHas https://m.edso00.ru/863e8c60
pabora Ne 5 «/3yuyenue
pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢huUIBI Ha TOTOBBIX
MUKPOTIpEIiapaTax
27 I'emetuka mnona. HacnemoBanue bu6nmorexa LIOK
MPU3HAKOB, CHEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
28 N3MeHUInBOCTb. 0.5 bubmmoteka IIOK
Henacnencrsennas https://m.edso0.ru/863e8efe
M3MEHYMBOCTh.  JlaGoparopHas
pabora  Ne 6.  H3yueHue
MOAN(UKAITMOHHON
W3MEHUYUBOCTH, MOCTPOCHUE
BapHUAIIOHHOTO psana "
BAPUALIMOHHON KPUBON»
29 HacnenactBenHass W3MEHYHBOCTD. 0.5 bubnuotexa [JOK

JlaGopatopnass pabGora Ne 7.
«AHanu3 MyTanui y JIpo30(uiisl
Ha FOTOBBIX MUKPOIIpenaparax»

https://m.edso0.ru/863e8efe
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30 I'enernka yenoBeka 1 bu6nmorexa [IOK
https://m.edso0.ru/863e8d78
31 PesepBubIil ypok. O0001ICHHE 10 1
TemMe  «HacieacTBeHHOCT, U
W3MEHYUBOCTH OPTaHU3MOB)
32 Cenexius Kak HayKa M MpoIiece 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUKEHUS CEIICKITUHI 1 bubnnorexa [IOK
pacTeHHii U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexnonoruss kak  oTpacib 1 bubmmoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME
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11 KJTACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka KonTposibHbIe IIpakTuyeckue Aata o0pa3oBaTe/ibHbIE
Bcero H3y4YeHUs
padoThI padoThI pecypcbl
1 OBomoIMS H  METOOBl e 1 bu6nunoreka LIOK
W3YYCHHUS https://m.edsoo.ru/863ea20e
2 Uctopus pa3BUTHS 1 Bu6mumoteka [JOK
MIPEJICTABICHUI 00 YBOFOIHH https://m.edso0.ru/863e9570
3 MUuKpo3BOITIOIHUS 1 bu6nmorexa [IOK
https://m.edso0.ru/863e9cle
4 [Momynsmust Kak sJeMeHTapHast 1 0.5 bu6nmorexa LIOK
eIMHUIIA BHUJA W OSBOJIOLHUH. https://m.edso0.ru/863e99c6
Jlaboparopnas pabora Ne 1
«CpaBHeHUE BHJIOB o
MOP(}OTOrHuIecKOMY KPUTEPHIO»
5 JBrxymue CHJIBI 1 bubnnorexa [{OK
(31eMeHTapHbIC (bakTopbI) https://m.edsoo.ru/863e9dad
IBOJTIOIIAH
6 EcrecTBenHblii oT6Op U ero 1 bubmuoreka [IOK
bopMmbI https://m.edsoo.ru/863e9ed0
7 PesynbTarsl IBOJIIOLIMH: 1 0.5 bubmuoreka [IOK
MPUCTIOCOOJICHHOCTh https://m.edsoo.ru/863e9fde
OpraHHU3MOB u
BHUJI000pa30BaHuUE.
JlaGopatopnas pabora Ne 2
«Onucanue
MPHUCTIOCOOJICHHOCTH OpTraHu3Ma
51 eé OTHOCHUTEIILHOTO
XapakTepay
8 Hanpasnenus u MyTH 1 bubnuotexa [JOK
MaKpOIBOITIOIUU https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOJTIONNN 1
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10

Uctopust xu3Hu Ha 3emsie U
METO/BI €€ U3YYECHUs

11 T'umoressl MIPOUCX OXKICHHS bu6nmoreka IIOK
KM3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pasputne xm3Hum Ha 3emie IO bu6nmorexa [IOK
9paM | NepuoaaM https://m.edsoo.ru/863eabbe
13 OCHOBHBIE JTalbl  ABOJIIOLUU 0.5 bub6nmoreka [IOK
pPaCTHTENTFHOTO U YKHUBOTHOTO https://m.edsoo.ru/863ea8bc
mupa. [Ipaktuueckas padora No
1  «M3ydyeHne  HMCKOMAEMBIX
OCTaTKOB PACTECHHUH U JKUBOTHBIX
B KOJUTCKITHSIX
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHM4YeCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIOLUS YyelIoBeKa bu6nunorexa LIOK
(anTpOIIOreHes3) https://m.edsoo.ru/863eac2c
16 JBwkymue cwibl  ((hakTopbl) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTQAUHM DBOIIOLNHU
YeloBeKa
18 YemnoBeueckne pacel 17§ bu6mmoteka [IOK
MIPUPOJIHBIE aJanrannuu https://m.edsoo.ru/863eaea?
YeJIoBeKa
19 PezepBHblit  ypok. OOoOmieHue
no teme «BO3HHUKHOBEHHE U
pa3BHUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHS KaK HayKa
21 Cpensi obouTaHus u bubnunorexa LIOK
IKOJIOTHYeCcKue (HaKToOphI https://m.edsoo.ru/863eafec
22 AbunoTtnueckue (baxTopsbl. 0.5 bubmuoreka [IOK
Jlaboparopuast pabora Ne 3. https://m.edsoo.ru/863eb10e
«Mopdodomnoruueckue

OCOOCHHOCTH  pacTeHMi U3
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pa3HbIX  MECT  OOHTaHHs».
Jlaboparopnass pabora Ne 4.
«BrnusHue cBeta Ha pPOCT U
pa3BUTHE YCPCHKOB KOJICYCay

23 buotnueckue GakTops 1 bubmuorexa [JOK
https://m.edso0.ru/863eb348
24 DKOJIOTHYECKHE 1 0.5
XapaKTePUCTHKU  TMOMYJISINH.
[Ipaktnueckas pabora No 2
«Toncuér IUIOTHOCTH
MOMYJSIUI  Pa3HBIX  BHUJIOB
pacTeHuin»
25 CooOmiectBa OpraHu3MOB — 1 bu6nmorexa LIOK
OuoIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CHUCTEMBI 1 bubnuoreka [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHOBHBIE MoKa3aTeu 1 bubmuoreka [{OK
OKOCHCTEMBI.  DKOJOTHUECKUE https://m.edsoo.ru/863eb5fa
MTUPAMUJIBI. CaoiicTBa
skocucreM. Cykueccus
28 IIprpoaHbIE SKOCUCTEMBI 1
29 AHTPOIIOT€HHBIE IKOCHCTEMBI 1
30 buochepa —  rioGanbHas 1 bubnmoreka [JOK
9KOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bubnmoreka [JOK
CYIIECTBOBaHUS OHOChEpHI https://m.edsoo.ru/863ebd16
32 YenmoeuecTBO B Omocdepe 1
3emun
33 CocyniecTBOBaHHE TMPUPOABI U 1 bu6mmoreka [JOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
34 PezepBubIil  ypok. O600meHne 1

TEMBI ((COO6H_ICCTB8. n
9KOJIOTHYCCKHE CUCTEMBI»
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O NTPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
buonorus, 10 xmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyonor A.M. u apyrue /Ilon pen. Ilaceunmka B.B., AxumonepHoe o0011ecTBO
«M3narenscTBO «IIpocBemenue».
. buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckmii A.A., Pyonos A.M. u apyrue /Ilox pen. Ilaceunuka B.B., AkiuoHepHOE 0O0IIIECTBO
«M3parenscTBO «lIpocBemenney.
METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA
buonorus. 10-11 kimaccel. bazoBelii ypoBenb. [Toypounsie pazpaboTku: yued mocobdue 1 odmieodpa3zosar. opranusanuii / B.B. Tlaceunuk, I'.I°.
[IBenoB, T.M. Edumosa. - 2-¢ uzj., crep. - Mocksa: IIpocsemienne, 2023. - 230 c. - (JIuauS XU3HM).
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://myschool.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE ITPOI'PAMMBbI
. KabuHeTsI ieHTpa ecTeCTBEHHOHAyYHO! U TEXHOJIOTUYECKOH HarpaBieHHOCTH «Touka pocTay.
. Hudposas naboparopus no OMOIOTHH.

. ludposas nabopaTopus 1Mo 3KOJIOTHH.
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