rocyaapCTBeHHOE OI0/DKETHOE 00IIe00pa3oBaTe/IbHOE yupekacHre CaMapcKkoi 001acTu CpeaHss
o01eo0pazoBaTebHas 1koja uMenu ['epost Coperckoro Coroza ®énopa Hukonaepuua IMixeneposa ¢. PeicalikuHo
MyHUIHNaNbHOTO paliona [ToxBuctaeBckuit Camapckoit obmactu
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Cocrasnena B cooTBeTcTBUH ¢ DeaepanbHON paboueil mporpaMMoii o 0M0JIOTHH
(HanMeHOBaHNUE TIPEIMETA)

VueOHUKU:

[Taceunuk B. B., Kamenckuii A.A., Py6ros A.M., llIgenoB I'. I'., l'anontok 3.I'; mox pen Ilaceunuka B.
B.10 kmacc.-Mocksa:IIpocsemenue,2023r

[Taceunuk B. B., Kamenckuit A.A., Py6ros A.M., llIgenoB I'. I'., lNanontox 3.I'; mox pen Ilaceunuka B.
B.11 knacc.-Mocksa:IIpocsenienne,2023r

PaCCMOTpCHa Ha 3ac€aaHUuHn MO V‘-IPITCJICﬁ C€CTECCTBECHHO-MATEMATHUUYCCKOI'O ITMKJIA
(Ha3BaHME METOINIECKOTO OOBEIMHCHUS)

ITIpotokon Ne. 1 or« 29 »  aBrycra 2023 1.

PykoBogurens MO Hukonosa T.I1.
(Tmoammce) ((25(0)]




INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe IpOrpaMMsI 10 OMOJIOTHH TEOPETUYECKYIO OCHOBY JJISl OTIPENIEICHUS TIOIX0/10B
K (opMHUpOBaHMIO coOAepKaHUS ydeOHOro mnpeamera «buoOMOTHA» COCTaBWIM: KOHIENTYaJbHbIE
nonoxerans GI'OC COO o B3auM0OOOYCIOBICHHOCTH LENEH, CONEpKaHMs, PEe3yIbTaTOB OOyUeHHS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 OOMIMX WENSX M NPUHIHUNAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero obmiero odpasoBanus B Poccuiickoit
Denepannu, a TakKe MOJIOKEHUS O crienupuke OMoIoruu, e€ 3Ha4eHUH B TTO3HAHUU JKUBON IPUPOJIBI U
o0ecreYeHnn CyYIIeCTBOBaHUS 4YeJoBeYecKoro obmecTBa. COrjJacHO Ha3BaHHBIM — IOJIOKCHHSM,
OIpe/iesIeHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Oa€T MpelCTaBICHHE O ILensix, o0 oOmel crpareruu oOydeHus,
BOCIIUTAHMSI U pa3BUTHs OOy4aromMXCs CPeACTBaMU ydeOHoro mpeamera «buonorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJAEpKAHHUE, €ro CTPYKTYpYy, paclpelesieHHe IO pasfenaM U Temaw,
PEKOMEHAYEMYIO TOCJIEA0BATEIIbHOCTh M3yUYeHUsI Y4eOHOro MaTepHaia ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKU OOpa30BaTENbHOIO MpPOLECca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B nporpamme mo OuoNOruM TakKe YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U MIPEIMETHBIM pe3yJbTaTaM 00ydeHHst B (OPMUPOBaHUN OCHOBHBIX BH/IOB YUeOHO-
MO3HABATEIBHON  JESITeNbHOCTH/YUeOHBIX JEHCTBUII OOy4arommxcs IO OCBOCHHUIO COJICpKaHUS
OMOJIOTHYECKOTO 00pa30BaAHUS.

B mnporpamme mno Ouomormm (10-11 xmaccel, 0a30BbIi YpOBEHb) peEaNM30BaH IPUHIIMUII
MIPEEMCTBEHHOCTH B U3yYeHHH OMOJIOTHH, OJarogapsi 4eMy B HEll MpOCMaTpUBACTCS HAPABICHHOCTh Ha
pa3BUTHE 3HAHUM, CBI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IEHHOCTHBIX
OPHEHTAIMH JIMYHOCTH, HKOJIOTUYECKOTO MBIIUICHHS, TPEACTABICHUI O 370pOBOM 00pas3e >KU3HU U
OepeXHBIM OTHOIICHHEM K OKpyXKaroleil mnpupogHoii cpene. Ilostomy Hapsny ¢ u3ydeHUEM
00IIeOMOIOTUYECKIX TEOPH, a TAK)KE 3HAHUI O CTPOSHHH JKMBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX TMPOIECCOB B MporpamMme IO OWOJIOTMU YIEICHO BHUMAaHHE
MCIOJIH30BAHUIO MOJTYYCHHBIX 3HAHUI B IOBCEAHEBHOM JKU3HU IJIsl PELICHUS TPUKIIAAHBIX 337249, B TOM
gyucne: NpoQHUIAKTUKH  HACIEACTBEHHBIX  3a00JeBaHMIl  YeloBeKa, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBaHHS SKOJOTWYECKH IEIeCO00pa3HOT0 IOBENEHUS B OKpYKaromeh
NPUPOJHON Cpelie, aHaldM3a BIMAHUSA XO3SMCTBEHHOW [ESATEIbHOCTH YEIOBEKAa Ha COCTOSHHE
MPUPOJHBIX M HMCKYCCTBEHHBIX HSKOCHCTEM. YCHJICHHE BHUMAHHUS K TPHUKIATHONW HAIMPaBICHHOCTH
yuebHoro mpeamera «buonorus» mNpPOAMKTOBAHO HEOOXOIUMOCTBIO OOECHEUeHUs] YCIOBHM s
pemieHusl OJHOM W3 aKTyalbHBIX 3aJad IIKOJIBHOTO OWOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas
npeanonaraer (GpoOpMHpPOBaHHE Yy OOYYaIOUIMXCS CHOCOOHOCTH aJaNTUPOBaTbcd K H3MEHEHHUSIM
JMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaet (HOpMUPOBAHUE Y OOYHAIOIINXCS MPEJCTABICHUN O HAyYHOW KapTHHE MUPA, PACIIUPSET
1 0000111aeT 3HaHMs O KUBOW MPUPOJE, € OTIUUYUTEIBHBIX MPHU3HAKAX — YPOBHEBOW OpraHu3aliii u
OBOJIIOIUM, CO3MaET YCJIOBUS JUIS: TIO3HAHUS 3aKOHOB OJKMBOW MTPUPOJIBI, (OPMHPOBAHUS
(GYHKIIMOHATBLHON I'PaMOTHOCTH, HaBBIKOB 3[J0POBOTO M 0€30IacHOr0 00pasa >KU3HU, KOJOTMYECKOrOo
MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIEC U YETOBEKY.

Bonpiioe 3HadeHne OWMONOTHS MMEET TaKXKe JJIsi PEUICHUS BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a;ad  cpeaHero oOmiero oOpas3oBaHus, conuanu3anud oOydaromuxcs. M3ydeHue Oumonoruu
obecrieunBaeT ycioBus s (OPMUPOBAHUS  WHTEIUICKTYaldbHBIX, KOMMYHHUKAIIMOHHBIX H
WH(POPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI, CHOCOOCTBYET HHTETpAaldU OHOJOTHUECKUX
3HAHUW C TPEACTABICHUSMU U3 JAPYTUX Y4YEOHBIX TPEIMETOB, B YAaCTHOCTHU, (U3UKH, XUMUU U
reorpaduu. Ha3BaHHbBIE TIOJOXEHHS O TpeJHA3HAYCHUH y4eOHoro npenmera «buomorus» cocraBuim
OCHOBY Ul ONpEJeNeHUs MOAXO0JA0B K OTOOpY U CTPYKTYPHPOBAHMIO €ro CoJep:KaHus,
MIPEJICTaBIICHHOTO B IIPOrpaMMe M0 OMOJIOTHH.



Ot6op conepkanusi yueOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUHI KYJIbTYpPOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00YyYaromuecs 10JKHBI OCBOUTh
3HaHUS ¥ yMEHUs, 3HauuMble s (HOpMUPOBaHUS OOIIEH KyJIbTYpHI, OINpPENENAIONUe aleKBaTHOE
MOBE/ICHUE YeJIOBEKa B OKPYXKAloUIlel MpHUpPOIHON cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM >KU3HU U
NpakTU4YecKol gesrenbHOCTH. (Ocoboe MecTo B OTOW CHUCTeME 3HAaHUH 3aHUMAIOT 3JEMEHTHI
COJiep>KaHusl, KOTOpbIE CIYyXaT OCHOBOW [Uisi (OPMHUPOBAaHHUS IMPEJICTABICHUM O COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KapTUHE MHpAa M I[IEHHOCTHBIX OPHEHTALMUSAX JIMYHOCTH, CIOCOOCTBYIOIINX
ryMaHU3aluyd OMOJIOTHYeCKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHE COAEp)KaHUS Y4eOHOrO Marepuaja B MporpaMme 10 OHOJIIOTHUH
OCYILIECTBJIICHO C Y4ETOM MPUOPUTETHOrO 3HAUEHUSI 3HAHUU 00 OTIUUYMUTEIHHBIX OCOOEHHOCTSIX KHBOM
PUPOJBI, O €€ YPOBHEBOW OpPTraHU3AIMM U SBOJIIOLUHU. B COOTBETCTBHH C 3TUM B CTPYKTYpe y4eOHOTO
npenMera «buonorus» BbIAENEHBl CIEAYyIOIIUE coAepxaTenbHble JHUHUU: «buonorus kak Hayka.
Mertonbl HayyHoro mosHaHus», «Kierka xak Ouonmormueckass cucrema», «OpranusMm —Kak
Oouosnoruueckas cucremay, «CuctemMa M MHOrooOpazve OpraHM4ecKOro MHUpa», «IBOJIOLHUS KUBOM
IPUPOABD), «IKOCUCTEMBI U IIPUCYIIINE UM 3aKOHOMEPHOCTH.

Llenp wu3ywyenust ydeOHoro mpeamera «buosjorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4aroImuMUCs 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAJILHOW OpPTraHM3aluU J>KUBBIX CHCTEM pa3HOTO
paHra u npuoOpeTeHre yMEHUN HCIOJb30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JIEHCTBUI B OTHOLICHUU
0O0BEKTOB JKUBOM MTPUPOJIBI ¥ PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIEeM.

Joctuxenne 1enu wusydeHus ydyeOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIOIUX 3a/1a4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAHHM O OMOJIOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIYKallUX OCHOBOH [uisl (OopMHUpOBaHMS MPENCTABICHUHN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAy4YHOro MO3HAHMS, CTPOCHHUU, MHOro0Opazuu u
0COOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpPraHM3alUH, BBINAIOMIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dopMupoBaHue y OOy4yarOUIMXCs I103HABATENIbHbIX, WHTEUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MyTSIX Pa3BUTHs B OMOJIOTUM HAYYHBIX B3TJISIOB, UICH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE y OOydarommxcsi oOue KyabTypsl, (PyHKIIMOHAIBHOM I'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATH SIBIICHUS OKPYXKAIOLIEr0 MUPA KUBOM MPHUPOJIbl HA OCHOBAHUU 3HAHUM
U OTIBITA, MOJIYYEHHBIX TIPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHUEe y 00yJaroOIMXcs YMEHUN WIUTIOCTPUPOBATh 3HAU€HHUE OMOJIOTMYECKUX 3HAHUH B
MPAaKTUYECKOW JIeATEIbHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOYKHOCTH IIO3HaHMS YEJIOBEKOM KMBOM IPHPOJIBL,
HEO0OXOIMMOCTH OEpeX HOr0 OTHOLIEHUS K HeH, COONIIOJIEHUs ATHYECKUX HOpPM IpU IPOBEIECHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OHMOJOTMYECKUX 3HAHWW [UIsl TOBBIMIEHHUS YPOBHS HKOJIOIMYECKON
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IpPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M YMEHMH B TOBCEJHEBHOM JKM3HU [UISI OLIEHKHU
MOCTIEJICTBUM CBOEH JEATENbHOCTH 0 OTHOIICHHIO K OKpY’Kalollel cpenie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U cOOII0IeHNE Mep MPO(UITAKTUKU 3a00JIEBaHUH.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE,
ABIIAETCS O00s3aTeNbHBIM Y4eOHBIM MpPEIMETOM, BXOJSIIIMM B COCTaB MpEAMETHON 00JacTu
«EcTecTBEHHO-Hay4YHBIE TPEIMETHD.

Jnst uzydeHnus: 6mosioru Ha 0a30BOM YpOBHE CpPEIHEro OOIero oOpa3oBaHUs OTBOAUTCA 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHMOJOTMH C OOIIECTBEHHBIMH, TEXHUYECKHMH U JPYTUMHU
€CTECTBEHHBIMH HaykamH, ¢uiocodueif, S3TUKOH, JCTETUKOW u mpaBoM. Ponb Ouomoruu B
(hOopMUPOBaHUH COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTUYECKIX HAYK.

Metoapl TO3HaHMSI KUBOW HpUpOnAbl (HAOMIOAEHHE, SKCIEPHUMEHT, ONHCAHHE, H3MEpEHHUeE,
KJIacCU(UKALKS, MOJISTHPOBAHNE, CTATHCTUYECKAss 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toprpetsr: Y. Hdapsun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmue! 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble M IpakTHYeCKHEe PadoThI:

[Tpaktnueckas pabora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOAOB IMPH  HM3yYEHUU
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cuctembl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruud. OTandue >KUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CaoiicTBa OuocHcTeM M MX pa3zHooOpasue. YPOBHU OpraHu3alliid OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHEBIH, TKAHEBEIH, OpraHu3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 3KOCHCTECMHBII
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemMoHcTpaumMu:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HUY, «YPOBHHU OpPraHU3ALUU )KUBOW TIPUPOIBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHUYECKUH COCTaB KIETKH. XUMHUECKUE 3JIEMEHTBI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI. Bosa
Y MUHEpaJbHbIC BEIIECTBA.

OyHKIIMY BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lomaepkanne ocMOTHYECKOTo OanaHca.

benku. CoctaB u crpoeHue 0eaKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmsble u
3aMEHUMbBIE aMHUHOKHCIIOTHL. AMWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPHI OEIKOBOW MOJIEKYJIBI
(mepBUYHas, BTOpUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonoruueckue GpyHKIMU OEIKOB.

®epmeHThl — Ouosornyeckue Karanuzatopel. CrTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctparHas cneunduuHocTh. KopepmenTtsl. Butamunbl. Otnuunst GepMEHTOB OT HEOPTaHUYECKUX
KaTaJau3aTopoB.

VYrneBonapl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30Kcupubo03a), aucaxapujibl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (KpaxMai, TIMKOreH, LeJlTi0103a). buonornueckue pyHKIUM yrieBo0B.

Jlununer: Tpurauuepuasl, Gochonunuasl, crepouasl. ['mapodunbHo-THAPOPOOHBIE CBOMCTBA.
buonornveckue QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMIOUAOB KAaK HCTOYHHUKOB
SHEpPTrHUH.

Hyxneunosbsie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[lutonorus — Hayka o kjerke. Kierounast Teopusi — mpumep B3aMMOACUCTBUS uael U (HakToB B
Hay4YHOM IMO3HAaHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak nenoctHas sxkuBasg cucrema. OOIIMe NPH3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMOpaHa, mosekyinsl JIHK kak renerndeckuii anmapar, cuctema cuHTe3a Oenka.

Tumbl  KJIETOK:  dyKapHOTHUecKas W mpokapuoTtuyeckas. (OcoOEHHOCTH  CTPOEHUS
npokapuotnyeckoil kierku. Kierounas crenka Oaxrtepuil. CTpoeHHE HYKapUOTHUECKOH KIIETKH.
OCHOBHbBIE OTJIMYMSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAsi CTEHKAa, TIJIMKOKAIMKC, WX (QYHKIHH.
[Tnasmarnueckass wmemOpana, e€ cBoiictBa u  (yHknuu. [lurommaszma w €€  OpraHouIbI.
OnnomemOpanusie opraHougsl kietku: OIIC, ammapar [onbmxu, au3ocomsl. I[loyaBTOHOMHBIE
OpraHoM/bl KJIETKH: MHUTOXOHJPHUH, IUIacTuibl. [IponcxoxaeHne MHUTOXOHAPUN W IUIACTUI. Bumel
wiactua. HememOpaHnHble OpraHOMABI KJIETKH: pUOOCOMBI, KIETOYHBINA LEHTpP, LEHTPHOJIH, PECHUYKH,
KryTuKkd. OyHKIIMY OPraHOUI0B KIIETKH. BritoueHusl.

Snpo — perynsTopHblii HeHTp KieTkd. CTpoeHue smpa: siiepHas 000JI0YKa, KapuoriazMma,
XPOMATHH, AAPBIIIKO. XPOMOCOMBIL.

TpaHcnopT BEWIECTB B KIIETKE.

JdemMoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneitnen, P. Bupxos, k. Yorcon, @. Kpux,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX JIEMEHTOB B HEXUBOW Npupozae», «PacrpeneneHue
XUMHUYECKUX HJIEMEHTOB B )KMUBOU MPUPOIE».

Tabmuubt u cxemsl: «llepuonnyeckas TabaUIa XUMHYECKUX HIEMEHTOBY», «CTPOCHUE MOJIEKYIIbI
BoAb», «buocunres Oenka», «CtpoeHue momnekynbl Oenkay, «CtpoeHue ¢epmentay, «HykiaenHoBbIE
kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne sykapuoTHUECKON KieTku», «CTpoeHue
KUBOTHON KieTKn», «CTpOCHHE PaCTUTENIbHOW KIETKH», «CTpoeHuEe MNpPOKAPUOTHUYECKON KIETKN»,
«CTpoeHue sspa KIETKW», «Y TIeBOAb, «JIumuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 0O0OpyIOBaHWE JJis TMPOBEIEHUs HaOII0/ICHUH,
U3MEpEHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopatopHnast padota Ne 1. «/3yueHne KaTaTUTHYECKOH aKTUBHOCTU (PEPMEHTOB (Ha mpUMepe
amMmIIa3bl WIK KaTajaas3bl)y.

JlaboparopHuas pabota Ne 2. «M3ydeHne CTPOCHHS KJIIETOK PACTEHUH, JKUBOTHBIX U OaKTEpHUI TIO]T
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHUCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemIeCTB, WJIM METa00Jn3M. ACCUMWIAIUSA (IUIACTUYECKUA OOMEH) W JAMCCHUMUIISIUS
(pHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonr3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPIMH B IOHUMaHUU MEeTa0oI13Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U retepoTpo@Hbiid. Poibs hepmMeHTOB B 0OMEHE BellecTB
Y TIPEBPAIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3el  ¢otocunre3a. Peakuum  QorocuHTE3A.
D¢ dextuBHOCT (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A /sl )KU3HU Ha 3emiie. BausiHue yciaoBuit cpessl
Ha (OTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTEe3. XeMOCUHTE3UpYyIole OakTepun. 3HaYeHHe XEMOCHHTE3a JIIsl )KU3HU Ha 3eMIle.

OHeprerudyeckuil oOMeH B KieTKe. PaciuernieHue BeIIecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
SHEpPIuu B KIETKe. DTambl SHepreTuueckoro ooMena. I'nukonus. bpoxxenue u ero Buabsl. Kucnoponxoe
OKHUCJIEHHWE, WM KJIeTouyHoe JpixaHue. OxuciautenbHoe (ochopunupoBanue. IPHEKTUBHOCTh
HHEPreTUYecKOro 0OMeHa.

Peakuuu matpuuHoro cunresa. ['enernyeckas nndopmanus u JJHK. Peanuzanus renernueckoit
uHpopmanuu B kieTke. ['eHeTHuecknil Ko U ero cBorcTBa. TpaHckpunuus — MaTpuuHblid cuate3 PHK.
Tpancnsauus — OuocuuTe3 Oenka. DTanbl TpaHcaanuu. KoaupoBanue aMuHOKHUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Hexnerounsle gopmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB ([. W. MBanoBckwii).
OCOOEHHOCTHU CTPOCHHUS U KU3HEHHOTO LIMKJIa BUpYcoB. bakTepuodaru. bonesnu pacteHuit, ;kuBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycamMu. Bupyc ummynonedunura udenoeka (BUY) — Bo3Oyautens
CIIMa. OOpatHasi TpaHCKpUIIMs, peBepTaza M uHTerpasza. IIpodmiakTuka pacnpocTpaHeHus
BHUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /I. 1. UBanosckuit, K. A. Tumupsizes.



Tabmumer U cxembl: «Tumnbel muTaHusy, «Metabonusm», «MHUTOXOHIPUS», «IHEPreTUICCKHIA
obMeny, «Xmopornacty, «®orocuntesy, «Ctpoenue JJHK», «Ctpoenne n GyHKIMOHUpPOBAHUE TEHAY,
«Cunre3 Oenka», «I'enernueckuit koay, «Bupyce», «bakrepuodarny, «CTpoeHHE U )KU3HEHHBIA LUAKIT
Bupyca CIIM1/]a, 6aktepuodaray, «Permmmkanus JJHK».

Oo6opynosanue: Moaenu-anmuiukanun «Y asoenne JJHK u tpanckpuniusy, «buocunres Oenkay,
«CTtpoeHue KIeTku», MojJienb cTpykTypsl JTHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1MKJI, WM SKU3HCHHBIM 1Mk KieTku. Mutepdaza m murtos. Ilpomeccs,
npoTekaromue B uatepdase. Perummkanus — peakuus marpuyHoro cuatesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOP — KapuOTHIL. JIMTUIOUIHBIA U TallJIONIHBIA XPOMOCOMHBIE HA0OPHI. XPOMAaTH/IBI.
Hurtonornyeckre OCHOBBI Pa3MHOKEHHUS U UHIMBUIYAIIbHOTO PA3BUTUSI OPTaHU3MOB.

Henenune kierku — muto3. Craauu murosa. lIponeccel, mpoucxoasimue Ha pa3HbIX CTAAUIX
MHTO33a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecronoe W mojioBoe. Buasl 6ecnoioro pa3sMHOXKEHUS:
JielieHue HaJBOe, TMOYKOBAaHME OJIHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Meiioz. Craguu Meiio3a. [Iporiecchl, mpoucxoasime Ha cTaausix Merosa. [loBenenne xpomocom
B Meiio3e. Kpoccunrosep. buosornueckuii CMbICI M 3HAU€HUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y JXKHBOTHBIX. [loyoBBIE >Kene3bl:
CeMEHHMKU U sn4YHUKU. OOpa3oBaHuME U pPAa3BUTUE IIOJOBBIX KIETOK — TaMeT (CrepMaTo30MU[,
AULEKIIeTKa) — criepMaroreHe3 u oBoreHe3. OCoOEHHOCTH CTPOCHHUsS SMIEKIETOK M CIIEPMAaTO30M/IOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). JTarbl
SMOpPUOHAIILHOTO Pa3BUTHA y MO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE, TacTPYJSAIUs, OpraHoreHes.
[ToctamOproHanmesHOE  pa3BUTHE. THIBI MMOCTOSMOPHOHANBHOTO Pa3BUTHS: TPSAMOE, HEMpsSMOe
(mmunHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHu3MoB, (DaKTOpbI, CIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuii. OHTOreHe3 I[BETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH, CTaauu
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUSI OpPraHU3MOBY», «J[BOWHOE OIIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOKEHHE paCTeHMiD», «JleleHune KIeTKu OakTepuii»,
«CTpOoeHHE TOJOBBIX KIETOK», «CTpoeHne xpoMocombl», «Knerounsni mukmy, «Permmukamms JTHK»,
«Muro3s», «Meito3», «[IpssMoe u HenmpsiMoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKOMUTAIOLIUX U YEJIOBEKAY,
«OCHOBHBIE CTaJIMM OHTOT'CHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpompenapatsl  «CrepMaTo30uasl  MIEKOMUTAIOIIETOY,
«inekiierka mitekonuTaromero», «KapruokmHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmuikanus «Jlenenue kietkn», moaens JIHK, moaens MetadazHOi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopnas pabota Ne 3. «HabOmiomeHue MHUTO3a B KJIETKaxX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax».

Jlaboparopunass pabora Ne 4. «l3ydyeHue CTpOEHHUs TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTHku. VicTopus pa3BuTHs reHeTUKU. POb IUTONOTHN B YMOPHUOJIOTHN B
CTAaHOBJICHUHM TE€HETHKHU. BKiam poccHiCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TC€HETUKH. MeETOIbI
TeHETUKH (THOPUIOIOTHYECKUHM, IUTOTEHETUYECKUH, MOJEKYISIpHO-TeHeTHYecKuil). (OCHOBHBIE
reHEeTUYEeCKUE MOHATHUS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelluBaHui.



3aKOHOMEPHOCTH HaclleZIOBaHUs MPHU3HAKOB, ycTaHOBIeHHbIe ['. MenneneM. MoHoruOpuaHoe
CKpelllMBaHue. 3aKOH eIMH0-00pa3usi THOpUI0B MepBOro nokosieHus. [IpaBuino goMuHupoBaHus. 3aKOH
pacliuerieHust IpU3HakoB. [ 'nnores3a unctorsl ramet. [losHoOe U HEMoJIHOE TOMUHUPOBAHUE.

JuruOpunHoe  ckpemlMBaHue.  3aKOH  HE3aBUCUMOIO  HAcle[OBaHHUS  IMPU3HAKOB.
[uTOoreHeTHYECKUE OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAaHHS. AHAIM3UPYIONIEE CKpEIIUBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOU.

CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. MopraHa mo CrersieHHOMY HacJIeJOBaHHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpENEIeHUE I0JIa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble Opraiu3msl. HacienoBanue npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBEHHasd. Posb cpenbl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTuka  MOAM(PHUKALMOHHOM U3MEHYUBOCTH.
Bapuaunonsbsli psa v BapuanvoHHass KpuBasd. Hopma peakuumm npusHaka. KonmdecTBeHHblE H
Ka4yeCTBEHHbBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHas, WM reHOTUIIMYECKast, U3MEHUNBOCTh. KoMOMHATHBHAS N3MEHYHBOCTh. Meiio3
M TIOJIOBOW TPOLECC — OCHOBAa KOMOWHATHBHOM W3MEHYMBOCTH. MyTallMOHHAs W3MEHUYUBOCTb.
Knaccudukanusa wmyTanuii: TeHHblE, XPOMOCOMHbBIE, T€HOMHbIe. YacToTa M NTPUYUHBI MYyTaIHil.
Myrtarensusie ()akTopbl. 3aKOH TOMOJOIMYECKHUX psIOB B HacjiencTBeHHOM usMeHuuBoctu H. .
Basuiosa.

BuesinepHast Haca€1CTBEHHOCTh U M3MEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotun 4enoBeka. OCHOBHBIE METOJbl TE€HETHKM YEJIOBEKa:
TCHEATOTUYECKHUN, OMM3HEIOBBINA, ITUTOTEHETHYECKH, OMOXUMHUYECKUH, MOJIEKYIISIPHO-TEHETHUECKUH.
CoBpeMeHHOE OIpeeIeHNe TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, T'€HOTUIIMPOBAaHUE, B TOM
yucie ¢ nomoinbto [T1[P-ananmu3za. HacneactBennbie 3a001eBaHus YeI0BEKa: TeHHbIE 00J1€3HU, 00JIe3HI
C HAaCJEJICTBEHHOM MpeapacnoiokeHHOCThI0, XpPOMOCOMHBIE Oonie3Hu. CoMaTUYeCKue U TeHepaTUBHBIC
mytanuu. CTBOJIOBbIE KJIETKU. [IpHHIMIIBI 310pOBOrO 00pas3a >KU3HH, AUATHOCTHKH, MPO(UIAKTUKHA U
JICYEHUs TeHETHYECKUX 0oJe3Hell. MennKo-TeHeTHYecKoe KOHCYIbTUPOBaHNEe. 3HAUEHUE MEULIMHCKON
TeHETHUKH B NPEAOTBPAILIEHUH U JIEYEHUN F€HETUYECKUX 3a00JIeBaHUN YelloBeKa.

JleMoHCTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecorckuii, H. 1. BaBuios.

Tabmune! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNUE U €T0 LIUTOICHETHYECKasi OCHOBaY, «3aKOH
pacuieryieHuss M €ro LUTOTeHEeTHYecKas OCHOBa», <«3aKOH YHCTOTHI TameT», «Jlurubpuanoe
CKPELINBAaHUE, «IuTonornyeckue OCHOBBI JTUTHOPUTHOTO CKPELIBAHHUS, «Merno3s»,
«B3auMmoznelicTBue amienbHBIX T'€HOBY», «l'€HETHYEeCKHE KapThbl PACTEHUH, XMBOTHBIX U YEJIOBEKA»,
«['eneruka nomna», «3aKOHOMEPHOCTH HACJIEJJOBAHMUSI, CLIEIUIEHHOTO C OJ0M», «KapHoTuIipl yenoBeka u
KHUBOTHBIX», «BuJbpl M3MeHUMBOCTHY, «MoaupukamoHHas U3MEHUUBOCThY», «HacnenoBanue pesyc-
¢bakTopay», «l'eHeTuka rpynn KpoBu», «MyTallMOHHAas U3BMEHYUBOCTD.

Ob6opynoBanue:  Moaenu-anmuimkauun — «MoHorubpunHoe — ckpemuBaHue», «HemnomHoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemmuBaHue», «llepekpéct Xpomocom», MHKPOCKOI U
MUKpornpenapar «J/Ipozodpuna» (HopMma, MyTauu (popMbl KpbUIbEB M OKPACKU Tena), repdapuii «I opox
ITIOCEBHON».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 5. «l/3ydeHume pe3yabTaTOB MOHOTHOPHUIHOTO W JTUTHOPHUIHOTO
CKpEeUIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMpenapaTax.

JlaGopatopnast pabora No 6. «l3yuenne MoaupUKAIMOHHOW W3MEHYHUBOCTH, MOCTPOEHUE
BapHAallIOHHOTO psJla U BApUAILIMOHHON KPUBOW».

JlaGopaTtopHnas pabota Ne 7. «AHanm3 MyTaruil y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexuus Kak Hayka M IpOLECC. 3apOoXkIECHUE CelNeKUUU U AoMecTukanus. Yuenue H. WM.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHHs U MHOrooOpasus KyJIbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, ILITAMM.

CoBpeMeHHbIE METOABI CeJIeKUUMU. MaccoBblii M WHAMBUAYAJIBHBIH OTOOpPHI B CEJIEKLUU
pacteHuil 1 KUBOTHBIX. OIIEHKA IKCTephepa. bIM3KOpoICTBEHHOE CKpelIMBaHne — MHOpUAUHT. Uncras
nuHuA. CKpelirBaHue YUCThIX JUHUNA. ['eTepo3uc, niu rudbpunxas cuina. HepoacrBeHHoe ckpeluBaHue
— ayropuaunr. OtnanéHHas rubpuanszanus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJIydyeHHe
MOJIAILIONJOB. JIOCTHKEHMSI CEEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JaHUSA
pekomOunanTtHoi JIHK m Tpancrenneix opranusmoB. Kiierounas umxeHepus. KiaeTouHble KyabTyphI.
MUuKpOKIIOHAIBHOE pa3MHOXKEHUE pacTeHuN. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJOrMYeckre U studeckue npobdiemsl. 'MO — renerudecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

TaGnuubl 1 cxembl: kapTa «L{eHTpbl MpOUCX0XKAEHUSI 1 MHOT000pa3usl KyJIbTYPHBIX pacTeHUil»,
«[lopoabl pOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMil», «OTmanéHHas rudpuau3anus»,
«Pabotel akagemuka M. @. MBanoay, «llomumnonaus», «O0bekThl OHOTEXHOIOTHN», «KieTouHble
KYJbTYPbI U KJIOHUPOBaHUE», «KOHCTpyHMpPOBAaHKE U IIEPEHOC TE€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISKU IIJI0JI0B U KOPHEIUIOA0B AUKHUX (POPM M KYJIbTYPHBIX COPTOB PACTEHMI,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABl M JOCTMIKEHMS CEJIEKIIMM PACTEHUH M SKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, J1a00paTOPHUIO arPOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosOIMOHHAs OHOJIOTHS.

[TpennocbuIkn BOZHMKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
ouosoruu. BiusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa 3Bomonuu. [laneoHTomOrnYeckue: MociueI0BaTebHOCT IOSIBJICHUS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONHUCH, NepexonHble GopMmbl. buoreorpaduueckue: cXoICcTBO U pa3inyue
¢bayH 1 pIop MaTEpUKOB M OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA U pazauuus SMOPHOHOB pa3HBIX BHUAOB IM03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHbIE, PYJUMEHTAPHBIE OpPIaHbI, aTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJACTBO ~ MEXAaHM3MOB  HACJEACTBEHHOCTM UM OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasa Teopus Y. Jlapsuna. Ilpennocbuiki BOZHUKHOBEHUS JapBUHU3MA. [IBUKyIIHe
CHJIBI 3BOJIIOLUM BHJOB 1O JlapBHHY (M30BITOYHOE DPAa3MHOXKEHHE IPH OTPaHMYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostonnu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHUSI.

MuxkposBosmtonus. [Tonynsus Kak eTuHUIA BU1a U 3BOJTIOIUH.

JBwxynme cuibl ((akTophl) SBOJMIOUMU BUAOB B INpupoae. MyTalMOHHBIM mpolecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIinoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EcrecTBenHblIi 0TO0p — Hanpasisonmii Gpakrop 3Boironuu. @opMel €CTECTBEHHOTO 0TOOPA.

[Tprcrioco0neHHOCTh OpraHU3MOB KakK pe3yabTaT 3Boftouuu. [Ipumepsl mpucrnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bI U UANO-JANTAIUH.

Bun wu BunmooGpasoBanme. Kpurepuum Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.



MakposBomtorusi.  DopMbl  HBOMIONUH:  (HIETHUECKAs,, JIWBEPreHTHAas, KOHBEpPreHTHas,
napaiensHas. HeoGpatumocTs 3Bomonuu.

IIpoucxoxaeHue OT HeCHELUAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas crennanan3anus.
AnanTuBHas paauanys.

JdemoHcTpaumuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkernb,
®. Mromep, A. H. Ceseprios.

Tabmuupl u cxembl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3emiiey», «3apoibIlId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIH 0TOOp»,
«MHorooOpa3ue COpTOB  pacTeHuit», «MHoroo0Opasue NOpoA  KHUBOTHbIX», «llomymsauuny,
«MyTanoHHasi HW3MEHYMBOCTB», «ApoMopdo3sl», «Mamoamantanum», «OOmas aereHepanusy,
«IBmwxymue cuibl 3Boaronun», «Kapra-cxema mapumpyra nyremectsust Y. Jlapsuna», «boppba 3a
cymectBoBanuey», «llpucrnocobmennocts opranuzmoB», «l'eorpaduueckoe BUA00Opa30BaHUEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpAacKH, HaOOp IUIONOB M
ceMsH, Kosuekuus «lIpumepsl 3alIUTHBIX HPUCHOCOONEHUN y KMBOTHBIX», Mojelb «OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTPOEHHE TOJIOBHOIO MO3Ia TO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, Kojuiekuus «OopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pactenuii», wmonens ammukanus «llepekpéct xpomocom», BiaxHble npenaparbl  «Pa3zButue
HacekoMoroy, «Pa3BuTue IArymkun», Mukpompenapar «/Iposoduna» (Hopma, myrauuu GopMbl KPbUILEB
U OKPACKH Teja).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHas padota Ne 2. «OnucaHue NpucrnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO
Xapaxkrepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHble MpenCTaBICHUS O 3apOXKJI€HUH KU3HU. HayuHble runore3bl BOSHUKHOBEHUSI AKU3HU
Ha 3emse: abuoreHe3 M MaHcHepMus. XUMHUYecKas 3BOJIIOIMS. AOHMOTeHHBIM CHHTE3 OpraHMYecKUX
BEUIECTB W3 HEOPraHMYECKHX. OKCIIEPUMEHTAJIbHOE MOJATBEPKICHUE XUMHUYECKOW HBOJIIOIMH.
HauanbHble stamel 6uosnorndeckoil sBomoruu. I'unoreza PHK-mupa. dopmupoBanne mMeMOpaHHBIX
CTPYKTYp U BOSHMKHOBEHHE MPOTOKJIETKU. [lepBrie KieTku U ux 3Bostonus. PopMUpOBaHNE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emuie mo spam u nepuoaam. Katapxeii. Apxerckas U mpoTepo30icKast dpHI.
[Taneo3olickass spa u e€ mnepuoAbl: KeMOPHMCKHMHA, OpIOBUKCKUH, CHIypUHCKHUI, JEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o301ickas 3pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo3oiickas 3pa 1 €€ nmepro/ibl: MaJ€OreHOBbINA, HEOT€HOBBIN, aHTPOITOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TEeO0JOTMYecKUX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUN
PacTUTEIBHOIO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil M >kuBOTHBIX. [losiBneHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue 3BOIoUUU. OCHOBHBIE CHCTEMATUYECKHE
IpyNIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BUTHE NPEACTABICHHUIN O MPOUCXOKICHUN
yenoBeka. Meronpl M3ydeHMsl aHTpomnoreHe3a. (CXOACTBa M pa3jiMuusl YEIOBEKa U JKUBOTHBIX.
CucremaTnyecKoe MoJI0KEHNUE YEIOBEKa.

JBmwxyuue cuibl (hakTopel) aHTponoreHesa. HacnencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaIUU ¥ BETBH JBOJIIOLMM UYEIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, YenoBek
npsaMoxoasamui, Yenoek HeanaepranbCkuil, YenoBek pa3ymHbli. HaxoIku HCKomaembIX OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHeHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.



Yenoseueckne packl. OCHOBHBIC OOINBIINE pachkl: eBporneouaHas (eBpasuiickas), HErpo-
aBCTpaJIOUTHAS (’xBaTopHasIbHAN), MOHTOJIOMTHAS (a3uaTcko-aMepuKaHCKas). UepThl
NPUCIIOCOOJICHHOCTH MPEACTABUTENCH YEIIOBEUECKUX pac K YCIOBHSM CyIIecTBOBaHHs. EaMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuup! u cxemsl: «Bo3HukHOBeHHEe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYEeCKOTO MUPAY,
«PactutenbHas kneTka», «KuBotHas knetka», «[Ipokapuornueckas kiuetka», «CoBpeMEeHHasi CUCTEMA
OpPraHu4ecKkoro Mupay», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHUS YEIIOBEKa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YelIOBEKay,
«/IpeBHenmue moan», «JpeBHue moan», «llepbie COBpEMEHHBIE 0N, «HeI0BeuecKue pachi».

O6opynoBanue:  Mymspku — «[Ipoucxoknenue — yenoBeka» — (OIOCTBI  aBCTpPAJIONUTEKA,
IIUTEKAaHTPOIla, HeaHAepTallblla, KPOMaHbOHLA), CJIENKU WIH H300paKEHUs] KAMEHHBIX OpYyAMH
MEPBOOBITHOTO YEJIOBEKa (KaMHHU-YOMIEphl, pyOmia, CcKpedyia), TreoXpOHOJOTHYECKas TalJHIla,
KosuteKus «®opMbl COXPaHHOCTH UCKOIMIAEMBIX )KMBOTHBIX U PACTECHUI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3yueHue HMCKOMAEMBIX OCTAaTKOB PACTCHHH MU KUBOTHBIX B
KOJUIEKLIUSAX».

OKcKypeusi «OBOJIIOLMSL OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHbIM WU
KpaeBequecKuii My3eit).

Tema 3. Oprann3msl 4 OKpYy:KawIas cpeaa.

OKOJIOTHSl KaK HayKa. 3aJayd M pa3/esibl 3KOJIOTMU. MeTobl 3KOJIOrHYeCKUX HCCIEIOBAHUM.
DKOJIO0rM4eCcKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue (Qaxtopel. Krnaccudukamus oskxomorndeckux (pakTopoB: abHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHEBIE. J[efiCTBHE HKOIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue (pakTOphl: CBET, TeMIiepaTrypa, BiakHOCTb. DoTonepuonusm. [Ipucnocobnenus
OpPraHMU3MOB K JIEHCTBUIO abHoTHYeCcKuX (hakTopoB. bruonornueckrue puTMsl.

buotnyeckue QaxTopsl. Buapl O6MOTHYECKHX B3aUMOJEHCTBUI: KOHKYpPEHIMS, XUIIHUYECTBO,
cumbuo3z u ero Qopmsl. Ilapasutusm, koomepaius, MyTyajlin3M, KOMMEHCaIN3M (KBapTHPAHCTBO,
HaxJeOHUYeCTBO). AMEHCAINW3M, HelTpanu3M. 3HaueHue OWOTHYECKMX B3aUMOJEHCTBHH s
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XApaKTEPUCTHKH  momyisiuuu. OCHOBHbIE — IIOKa3aTend  MOMYJISALUM:
YHCJIEHHOCTb, MJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JIMHAMHUKA YHCIEHHOCTH
MOMYJISILUY U €€ Peryssaiusl.

JdemoHcTpaumu:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, 3. I'ekkens.

Tabmunel u cxembl: kapta «lIpuponnbsie 30HbI 3emnm», «Cpeabl OOWTaHUS OPraHU3MOBY,
«Doronepuoansmy», «llomynaunun», «3aKOHOMEPHOCTH pPOCTAa YHCICHHOCTU MOMYJSALUU HUHPY30pUU-
Typenbkny, «[luiesbie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Jlabopatopuast padora Ne 3. «Mopdonorndeckue 0COOCHHOCTH PACTEHMH M3 Pa3HBIX MECT
OOUTaHUS.

JlaGopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MOMYISIIMNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBbI.

Coo01ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJOBasi, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.

Dkonorudyeckue cucteMbl (9kocuctemsbl). [loHsTHE 00 »JKOCHCTeMEe U OHOTreoleHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IMPOJYLIEHTbI, KOHCYMEHTHI, peayleHTsl. KpyroBopot



BEIIECTB U MOTOK PHEPrUM B 3KocucTteMe. Tpoduueckue (MuiieBbie) YpoBHU dKocHcTeMbl. [TuiieBsie
uenu ¥ cetd. OCHOBHBIE TIOKA3aTeIN YKOCUCTEMBL: OMoMacca, IPOAYKIUA. DKOIOTHYECKHE TUPaAMU/IBL:
NPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBa HSKOCHCTEM: YCTOHYMBOCTB, CaMOPETYJISAIMS,
pasButHe. Cykueccus.

[IpuposnHblE SKOCUCTEMBI. OJKOCHUCTEMBI 03€p M pPEK. OKOCUCTEMA XBOMHOIO WJIHU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buojormueckoe
XO03sIHCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akrop ycroiumBocTH d3KocucteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panunbl, coctaB u cTpykTypa O6mocdepsl. XKusoe
BemecTBO M ero ¢yHkuuu. OcobeHHOCTH OMOcdephl Kak I100aabHOM 3KOcHCTeMbl. JlMHaMUUecKoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemectB M OHOr€OXMMUYECKME IMKJIBI 3JEMEHTOB (yriiepoia, asoTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3eminu. AHTPOIOTeHHbIE W3MEHEHUs B Ouocdepe. ['mobanmbHbIC
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymecTBoBaHue npupoasl U yenoBedyecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBA
ycroitunBoctn Onocdepsl. OcHOBa palMOHATIBHOTO YHPABICHHUS MPHUPOJHBIMH pecypcaMd H HUX
ucnosib3oBanue. JlocTikeHust OMOJI0TMH U OXpaHa MIPUPOIBL.

JdemMoHcTpaumMu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buoneHO3: coctaB u cTpyKTypa», «l[IpupomHbie
cooOuiectBay, «llenu nutanus», «Konorudyeckas nupamuaa», «buocdepa u yenoek», «IKocucrema
LIMPOKOJINCTBEHHOr0 Jieca», «JKOCHUCTEMa XBOMHOro iseca», «buoueHo3 BogoéMma», «ATpOLEHO3Y,
«I[IpumepHble aHTPONOIreHHbIE BO3JEHCTBHMS Ha MNPHUPONY», «BakHeiline HCTOYHHKHM 3arps3HEHUs
BO3/yXa U TPYHTOBBIX BOI», «[louBa — BaykHeimas cocrapmsionas onocdepnn», «DakTopsl nerpaganuu
nouBy», «llapHukoBsiii 3¢ dexT», «DaKTOpbl PaJMOAKTUBHOIO 3arpsizHeHUs Ouocdepsl», «OO0mas
CTpyKTypa Ouocdepni», «Pacmpocrpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOChEpHI,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojenb-anIuIMKanus «TunuyHble OHOLEHO3bD», repOapuil «PacTuTenbHbIE
cooOmiecTBay, Koulekuuu «buonenosy», «Bpeautenu BaXHEHIIMX CETbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapyy M KOJJIEKLIMU PACTEHUM M >KUBOTHBIX, MPUHAAJIEKAIIME K Pa3HbIM SKOJIOTMYECKUM Ipynnam
onHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, n300paxxeHns OXpaHsIeMbIX BUAOB PACTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUU HA
bA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHNMAA

Cormacio ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
OOyJaloIUMUCST TPOTPaMM CPETHETO O0O0Iero oOpa3oBaHMs: JIUYHOCTHBIM, METANpPEIMETHBIM H
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOECHHMS ImpeaMera «bHoJorus» BbIIEIECHbI
CIICYIOIINE COCTABIISIFOIINE: OCO3HAHNWE OOYYAIONIMMHUCS POCCUUCKON Tpa)TaHCKOW UACHTUYHOCTH —
FOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH M CAaMOOIIPEACNICHUIO, HAJIM4YME€ MOTHUBALMU K
0o0y4eHHI0 OHMOJIOTHH, IIeJICHANPABICHHOE PA3BUTHE BHYTPEHHHMX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATULUI pa3BUTHUS OMOJIOTHYECKOrO0 3HAHMS, TOTOBHOCTH U
CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMHU, MPHUCYIIUMH CHCTEME OHOJOTHYECKOro O00pa3oBaHUs, HAIUYUE IKOJIOTUYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE IIJIAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS IpeamMeTa «bHoIorusy) qocTUraroTcs B €IMHCTBE yueOHO! 1
BOCIIUTATEIbHOMN ACATEIBHOCTA B COOTBETCTBUM C TPAJAULUOHHBIMU POCCUHCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, NPUHATHIMH B OOILECTBE MpaBUIAMH U
HOpMaMU TOBEACHUSI U CHOCOOCTBYIOT IMpOLieccaM CaMOIIO3HAHHUSA, CAaMOBOCIIUTAHUS U CAMOpPA3BUTHS,
pa3BUTUsl BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHUA K 3aKOHY U IPABOIOPSAKY,
YeJ0OBEeKY TpyAa M CTapuieMy IIOKOJIEHHIO, B3aUMHOIO YBA)KEHUS, OEpEekKHOro OTHOIIEHUS K
KYJIbTYPHOMY HACIEAUI0O M TpaJUIMsAM MHOTOHAIlMOHAJTIbHOro Hapoja Poccuiickoit ®enepauuu,
MPUPOJE U OKPYKAIOLLIEH Cpelie.

JInuHOCTHBIE pEe3yNnbTaThl OCBOEHMsI yueOHOro mnpeamera «buojorus» IOKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOY4YalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOH LEHHOCTHBIX OPHEHTAIMi, TO3WTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOrOo OOINECTBa, pPACIIMPEHHE >KU3HEHHOTO
ONBbITa WM OIBITA JEATEIBHOCTH B IIPOLECCE pPEAIM3alMU OCHOBHBIX HAIPABICHUN BOCIMTATEIBHON
NEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN 00yYarOIErocsi Kak aKTHBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00111eCTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW IEATENBHOCTH NPU CO3JAaHUM Y4YEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U 03HABaTENbHbIX 3371a4, BHITOJIHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MO3UIMIO0 IO OTHOUIEHHWIO K SIBJICHHUSM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHME YUUTHIBaTh B CBOUX JEHCTBHUSAX HEOOXOJUMOCTbh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYJIHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHUS  Y4YEOHBIX,
ITIO3HABATEJIBHBIX U MCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOIO OTHOILIEHHS] K MHEHHUIO ONIIOHEHTOB IIPU
00CYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKONW T'pa)KAAHCKOM HMIEHTHYHOCTH, NATPUOTH3MA, YBAXKEHUSA K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHO, ropaoctu 3a cBOM Kpail, cBoro Ponuny,
CBOH SA3BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUIO W IMAMITHUKAM IPUPOJBI, JTOCTHUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX Y4YEHBIX B CTAHOBIIEHHE M DPa3BUTHE OHOJOTHUH,
MOHUMAaHUS 3HAUEHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NMPHUPOJBI, B KU3HU UYEIOBEKA U COBPEMEHHOTO
o0111eCTBA;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)K€HHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POIUTENSIM, CO3aHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITHOHAIBHOT'O BO3JICUCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)XEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHMSA KYJIbTYPbI 310POBbS M 3MOLHMOHAJIBHOIO
os1aromostyums:

MOHMMAaHHUE W peaju3anusi 3J0pOoBoro MU Oe3omacHOro oOpas3a KH3HU (30pOBOE MHTAHUE,
COOJIFOZICHHE TUTHEHWYCCKUX IPaBWJI M HOPM, COAQJAaHCUPOBAHHBIM PEXHM 3aHATHH M OTABIXA,
perynsapHas ¢uznuecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUICHHS K
COOCTBEHHOMY (PM3MUECKOMY U ICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [EHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIEKTMBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIHSIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCIEACTBHM M HENPHUATHS BpPEOHBIX NPUBBIYEK (YHOTPEOJICHHUS aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOW JE€ATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBbHOM HalpaBiIeHHOCTH,
CIIOCOOHOCTh UHUITMHUPOBATh, INIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHSITH TAKYIO JICSITEIIBHOCTD;

MHTEpEeC K pa3nuyHbiM chepam mpodecCHOHANBHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTH U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1eIecO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU HA 3eMJie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBIIIICHHE YPOBHS JKOJIOTUYECKOW KyIbTYphl: TPUOOpPETEHHE OMbITa IJIAHUPOBAHUS
MTOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TIOCIICJICTBUN JIJISI OKPYXKAIOLIEH CPEJIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pPelIeHus;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble TIPH W3yYEeHUH OWOJIOTUM 3HAHHUS M YMEHUS TPHU
pelieHnr TMpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJIONONIH30BAaHHEM (COOMIOEHUE TIPaBUI
MOBEJICHUsI B MPHUPOJIC, HAMPABICHHBIX HAa COXPAaHEHHE PAaBHOBECHUS B DKOCHCTEMAaxX, OXpaHy BHJIOB,
sKOocHCTeM, Orochepsl);

AKTUBHOE HEMpPUATHE JNEWCTBUM, MPUHOCAIIUX BpEI OKPYKAIOIIEW MPUPOJHOM Cpele, yMEHUe
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE JKOJIOTUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJU4he pPa3BUTOrO SKOJOTMYECKOTO0 MBIIUICHHS, HKOJOTUYECKOM KYJIbTYphl, OIbITA
NESATETFHOCTH IKOJIOTHYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMH B MO3HABATEIHHOM,



KOMMYHHUKAaTHBHON U COIIMAJIBHOM MPAaKTHKE, TOTOBHOCTH K YYAaCTHIO B NMPAKTUYECKOH NEsTeIbHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKH M OOLIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JTMAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KAaK CPEACTBA B3aUMOJICUCTBUSA
MEX]Y JIFOIbMU U [TO3HAHUS MHPA;

NOHMMaHue crHeuuuku OHONOTMM Kak HayKH, OCO3HaHMA €€ poiau B (OPMHPOBAHUHU
palMOHAIBHOIO HAyYHOT'O MBILIUIEHHS, CO3JaHUU LIEJIOCTHOrO MPEICTaBIeHUsI 00 OKpYy’KarolleM MHpe
KaK O EIWHCTBE MPUPOAbI, YeJIOBEKa M OOINECTBA, B IMO3HAHMM NPHPOIHBIX 3aKOHOMEPHOCTEH W
peLeHny IpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM IIMBUIIM3AIMU: 00€CIICUeHUs] HOBOTO
YPOBHSI Pa3BUTUSl MEIULUHBI, CO3JaHME IEPCIEKTUBHBIX OHWOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHbIe POOJIEMBI Pa3BUTHUS YEIIOBEUECTBA, TIOMCKA MTyTEH BBIX0JA U3 TII00ABHBIX YKOJIOTHIECKUX
npobiemM M olecrneyeHHs Mepexofa K YCTOHUMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYE€HHUM OMOJIOIMYECKMX 3HAHUH B IENAX IMOBBILIECHUS OO0IIei
KYJIBTYpBI, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJILHOW TPaMOTHOCTH
oOyuatomuxcs, GopMUpyeMoi pu U3y4eHUU OHOJIOTHH;

NOHMMAaHWE CYIIHOCTH METOAOB IIO3HAHUS, WCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIB30BATh MOJTy4YaeMble 3HAHUS Ul aHaJu3a U OOBSICHEHHUs SIBJICHUIN OKPYKAIOLIETo
MHUpa U MPOUCXOIANIMX B HEM W3MEHEHHWH, yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOYECHHUS HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LENbIO OJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS /ISl peIIeHus mpodiieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IICHHOCTM HAyYHOH [ESATEIBHOCTH, TOTOBHOCTh OCYIIECTBJIATH TPOCKTHYIO U
HCCIIEI0BATENIbCKYIO JeATEIbHOCT MHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOrHH B COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yiabTaThl OCBOEHUS ydeOHoro mnpenmera «bHOJOrHs» BKIHOYAIOT:
3HauyuMble A8 (OpPMHpPOBAaHUS  MHPOBO33PEHUS  OOy4arOmMXCAd  MEXKIUCIUILIMHAPHbBIE
(MexrnpeaMeTHbIE) OOLIeHayyHble MOHATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOM KAapTHHBI MUpA U
CHelU(pUKY METOJO0B MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHUs, SIBJICHUE,
mporecc, cucTemMa, HaydyHbIl (akT, NPUHLUI, THUIO0Te3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccle0BaHue, Ha0II0AeHUEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIE yUeOHbIe JeHCTBUS
(mo3HaBaTenbHBIE,  KOMMYHHMKAaTHBHbBIE,  pEryJIsTHUBHbIE), obecreuuBaromue  (GopMupoBaHue
(YHKIIMOHAJIBPHOW TPAaMOTHOCTM M COIMAJbHOM KOMIETEHIMHM OOYy4aroluXcs, CIOCOOHOCTb
o0yJaroIuxcs HUCHOJIb30BaTh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHUA U
YHUBEpCaIbHbIC YIeOHBIC JCHCTBUS B MIO3HABATEIHFHON U COITMATILHOM MPAKTHKE.

MertarnpeMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBl CPETHET0 00IIero oopa3oBaHus JOKHBI
OTpaXkaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBUS:

CaMOCTOSITENIbHO  (hOpMyNnUpOBaTh M aKTyaJU3upoBaTh MpoOsieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIMOJIb30BaTh MPU OCBOCHHMU 3HAHMM MPHUEMBI JIOTMUECKOTO MBILIUICHUS (aHanM3a, CUHTE3a,
CpaBHEHUS, Kiaccu(uKaluu, 0000IIeHNs), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATUHN (BBIIEIATH UX
XapaKTepHbIE€ IPU3HAKHU, YCTAHABIUBATDH CBA3HU C APYTMMHU MTOHATHAMM);



OTIpeNeNATh LETH ACATEIbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTh
PE3yIbTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIETSMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS AJ1s1 00bICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTBH JIOTMUYECKHE paCCYXICHMs (MHAYKTHBHbBIC, N€AYKTHUBHBIC, IO aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B pPACCMATPUBACMBIX SIBICHUSX, (DOPMYJIHPOBATH BHIBOJBI U
3aKIIIOYCHUS;

IPUMEHSTh CXEMHO-MOJIENIbHBIE CpPEACTBA JUIsl IPEACTABICHUS CYILIECTBEHHBIX CBSI3eM U
OTHOLICHUH B M3y4aeMbIX OHOJOTrMYECKUX OOBEKTaX, a TaKKe NPOTHUBOPEUYM pPa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH PELICHUs MPOoOJieMbl ¢ Y4ETOM aHajIM3a UMEIOIUXCA MaTepUalbHbIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B J€SITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LI€JISIM, OLICHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJMHUPOBaTb M  BBINOJHATE pPAabOTy B  YCIOBUSX pEAIbHOIO, BUPTYaJbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HaBbIKAMM Y4e€OHO-HCCJIEI0BATENbCKOM U IPOEKTHOM JEsITENbHOCTH, HaBBIKAMHU
paspenieHus mpoodeM, ClIoCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOAOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS,

UCIIOJIb30BaTh Pa3IMYHbIE BHJbI JEATEIBHOCTU 10 [OJIYYEHHIO HOBOIO 3HAaHMS, €ro
MHTEpIpeTaly, Mpeodpa3oBaHUI0 U IPUMEHEHHIO B YU€OHbIX CUTYallUsiX, B TOM YMCJE IPU CO3JaHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

(dopMHpOBaTh HAayYHBIH THUIl MBIIUICHUS, BIAJeTh HAYyYHOH TEPMUHOJOIMEH, KIIIOUEBBIMHU
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IPUUMHHO-CIICICTBEHHBIE CBA3M U aKTyaJlM3UPOBaTh 3ajJlauy, BbIIIBUTATh TUIOTE3Y €&
pellieHns, HaXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh MapaMeTphl U
KPUTEPHH PELICHHUS;

AHAJIM3UPOBATh NOJYYEHHBIE B XO/I€ PEIICHUS 33Ja4u Pe3yJbTaThl, KPUTHUYECKHU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLEHHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIH IMOMCK IEpeHoca CPeICTB M CHOCOOOB JIEHCTBHS B
PO eCCUOHABHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IACTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE MJIEH, ITpeIaraTb OPUTHHAIbHBIE TOIX0/Ibl U PEIIEHUs, CTaBUTH MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOILIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nHpopManmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(pOpMaIUK (TEKCTE yueOHOro mocoousl, Hay4HO-
MOMYJISIPHOI JTUTEparype, OMOJIOTHUECKUX CIOBApAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTb MHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM NPEICTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampockl W NPUMEHATHh pa3IUYHbIE METOAbl MpH TOUCKE U OTOOpe
Ouosiornuyeckoil nudopMaly, He0OX0IMMOH /7S BHITIOJTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  UCIHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaJIbHYIO (OpMY MpeCTaBIeHUs OMoornyeckoi nHdopManuu
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BAaTh HAYYHBIH SA3BIK B KayecTBe CpeICTBAa Mpu paboTe ¢ OHOIOrHyYecKoit
uHpopManre: IPUMEHITh XUMUYECKHe, (PU3NYeCKHe U MaTeMaTHUECKUe 3HAKU U CUMBOJIBI, (POPMYIIBL,



ab0peBuaTypy, HOMEHKJIATYpY, UCHOIB30BATh U NMPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA
HarJJHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS M 3aIIUTHI MH(POpMANNU, HHPOPMALMOHHOW 0€301MacHOCTH
JIUYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HM, aKTUBHO y4acTBOBATh B JIMAJIOTE HIIU
IUCKYCCUM II0 CYILECTBY OOCYKIaeMoil TeMbl (yMEHHE 3a/aBaTh BONPOCHI, BBICKAa3bIBATh CYXKACHUS
OTHOCHUTEJIBHO BBIIIOJIHEHMS IIPEAJIaracMoM 3a/1auy, yYUTHIBATh HHTEPECHI U COIIaCOBAHHOCTH ITO3ULIUI
JPYTUX yYaCTHUKOB JMAJIOTa WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, MOHMMATh 3HAUEHHE COLMAIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHMS KOH(JIMKTHBIX CHUTyallMi, yMeTb CMsryaTb KOH(JIMKTBI U BECTH
IIEPErOBOPBHI;

BJIAJICTh PA3JIMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJEHCTBUS, IOHUMATh HaMEPEHUs APYrUX
JIOCH, IPOSIBIIATH YBOKUTEIFHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU popme hopmynrpoBarthb
CBOM BO3PaXKCHMUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

NOHMMAaTh W HCIIOJNB30BaTh NPEUMYIIECTBA KOMAHAHONH M WHIUBUAYaTbHOW pabOTHl TpHU
peleHn OnoJIOrHuecKoi mpoOieMbl, 0O00CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS IPYIIOBBIX (OpM
B3alMOJICHCTBUS NPU pEeLICHUH Y4eOHO! 3a/1auH;

BbIOMpPAaTh TEMAaTHUKy M METO/bl COBMECTHBIX JEHCTBMM € y4€TOM OOIIMX MHTEPECcCOB U
BO3MOKHOCTEH KaKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPIAMHUPOBATh IEHCTBUSA 110
€€ JIOCTMIKEHHUIO: COCTaBIIATH IUIAH JCHCTBUM, PACIPENENATh POIM C YYETOM MHEHMM YYaCTHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOM paldoThI;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXJOTr0 y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MAEH C NO3WULUKA HOBHU3HBI, OPUTMHAIBHOCTH,
[IPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMYECKOE ITOBEJACHUE B PA3JIMYHBIX CHUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnms:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS1 BBIBJICHUS MPOOJIEM M UX PELICHUS B )KU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUI IEJIEBBIE M CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUAX M IOCTYIKAaX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIAThH [TO3HABATENbHYIO J€SITEIbHOCTD, BBIBIATH MIPOOJIEMBI, CTABUTD
1 GopMyIIMpOBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON AESITENbHOCTH U )KU3HEHHBIX CUTYALIHSX;

CaMOCTOSITENIFHO COCTAaBJIATh IJIaH PELICHHS MpoOJieMbl C YYETOM MMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OO0JIACTSIX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LETAM;



BJIAJCTh HABBIKAMU IIO3HABATEIbHOW pE(IEKCHMH KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U
MBICIMTENBHBIX MPOLIECCOB, UX PE3yIbTATOB M OCHOBAHUM, UCMOIb30BaTh NMPUEMBI pedrueKcuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€ PE3YIbTaTOB ACITCIbHOCTH;

3) npunsiTHE ceOs M APYIHX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MMO3ULMH APYroro 4eJ0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHuss nporpamMbl COO mo Ouonornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yuebHoro npeamera «buosorus» HayyHble 3HaHUS, YMEHUS U CIIOCOOBI
NEUCTBUM 1O OCBOEHHUIO, HMHTEpIpPETAllMU U IPeoOpa3OBaHUIO 3HAHWM, BHUJbBI JEATEIBHOCTH 110
IIOJlyYEHHUIO HOBOT'O 3HAHUS M NPUMEHEHHIO 3HAaHUN B PA3JIMYHBIX YyYEOHBIX CUTyallMsX, a TakkKe B
peanbHBIX JKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npeaMeTHble pe3yibTaThl
IIpEJICTaBJIEHbI 110 TOJaM 00yUYeHHUS.

[IpenmerHble pe3ynbTaThl OCBOCHMs ydeOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCT€ M POJM OUOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B () OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPa i HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJE€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE OMOJIOTHUH,
(GyHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE DPACKpBIBaTh COJIEpKaHUE OHOJOrMYECKMX TEPMHUHOB M TOHSATHH: JKU3Hb, KIETKAa,
opranusMm, Metabonu3m (0OMEH BEIIEeCTB M IPEBpALICHHE IHEPrHH), FOMEOCTa3 (CaMOperyssuus),
YPOBHEBasi OpraHU3allUs >KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEHpPOIYKIMs), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHUE Hu3JaraTh OHOJOTMYECKHEe TeOopHM (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJIbHas JorMa MOJIEKYJIsIpHOI Ouosorun), 3akoHsl (I'. Mennens, T. Moprana, H. U. Basunosa) u
yuyeHHus (0 IIEHTpax MHOrooOpasusi M NpPOMCXOXKAEHUS KyIbTypHbIX pacteHudt H. WM. Basuiosa),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yYMEHHUE BIIa/IeTh METOJIaMH HAayYyHOI'O MO3HAaHUS B OMOJIOTHHU: HAOJIIOJICHUE M OMHMCAHUE KHUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHMI, OpraHU3alusi U NpPOBEJCHHE OHOJOTHYECKOr0 3KCIEPUMEHTA,
BBIJIBUKEHNE TUIIOTE3bI, BBIIBICHUE 3aBUCHUMOCTH MEX]y HCCIIEAYEMBbIMH BEIMYMHAMH, OOBSCHEHHE
MOJIYYEHHBIX PE3yJbTaTOB, MCIOJb30BAHHBIX HAYYHBIX NOHSTHUN, TEOPUM M 3aKOHOB, YMEHUE JAENaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaToB,;

YMEHHME BBLICNATh CYUIECTBEHHbIE IPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIECTB H
MpPEBpALICHUs] SHEPruu B KJETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U DSHEpPreTMyeckoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Mei03a, OIJIOJOTBOPEHHs, PA3MHOXKCHHS, WHIAMBUIYAIbHOTO pPAa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE TPHUMEHATh IOJIyYeHHbIE 3HAHUS JJIs OOBSCHEHUS OWOJOTMUECKUX IPOLECCOB H
SIBIIGHUHM, U1 TPUHATHS NPAKTHUECKUX pEIIeHUH B TMOBCEAHEBHOW JKM3HU C LIETbI0 OOecreyeHus
0€30IaCHOCTH CBOETO 3JI0POBbSI M 3/I0POBbSI OKPYXKAIOIIUX JIIOJIEH, COOJIIOJIEHUSI HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKalollled MpUPOAHOM cpene, TMOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTHKEHUH COBPEMEHHOM OMOJI0rUM M OMOTEXHOJOTHH I PallMOHATIBHOTO MPHPOIONIONIb30BAHMS;

YMEHHE pelllaTh dJIEMEHTapHble TeHETUYECKUE 3a1a4l Ha MOHO- M JTUTHOPHUIHOE CKpEeLIMBaHUE,
CIIETIJICHHOE HACJIEZIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPUIHOIO CKpEIIMBAHUS MJs TpEICKa3aHMs
HACJIETOBaHUsI PU3HAKOB Y OPraHU3MOB;



YMEHUE BBINOJIHATH J1a00OpaTOPHBIE U MPAKTUYECKHe paboThl, COOMI0AAaTh MpaBuia Ipu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTUYECKH OLEHUBATh M HWHTEPHPETHPOBATH WHPOPMALUIO OHOIOTHYECKOTO
COZIep’KaHMUs, BKJIIOYAIOUIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CPEACTBA MAcCOBOM
uHpOpMaLNY, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIEJOBAHUI B
Ononorun, MeNIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE TUChbMEHHBIC U YCTHBIE COOOIICHHS, 00001asi OHOIOTHIECKYIO
UH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh MOHATHIHBIN armapar OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHs ydeOHoro mpeamera «buonorus» ¢ 11 kKnacce NOMKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECT€ M pPOJIM OWOJIOTUM B CHCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ((OPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA H HAYYHOTO
MHUPOBO33PEHHUS, O BKJAQJ€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(bYHKIIMOHAJIBHOM TPAaMOTHOCTH YeJIOBEKA JUIS PEIICHHs KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATH COJEP)KAaHHE OWOIOTHYECKUX TEPMHHOB W TOHATUH: BUI, MOMYJISLNSA,
reHo()OH[, PBONIOLUS, IBWKYIIHE CHIbI ((PaKTOpPBI) IBOIIOLUH, MPHCIOCOOIEHHOCTh OPraHU3MOB,
BUZ000pa30BaHuE, HKOJOTHMYECKHE (AKTOPBI, SKOCHCTEMA, MPOIYLUEHTH, KOHCYMEHTBI, PEAYICHTHI,
LeNY TIMTaHUs, SKOJIOTHYECKas IMpaMu/ia, OMOTreoneHos3, ouocdepa;

yYMEHHUE M3JIaraTth OMOJIOTHYECKUe TeopuH (3BOMIONMOHHAs Teopus Y. /lapBuHa, CHHTETHYECKas
TEOpHUsl IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpimeBoro cxoxactsa K. M. Bbapa, uepenoBanus
TJIaBHBIX HarpaBiieHuid u myte 3pomonuu A. H. CeBeprioBa, yuenus o 6uochepe B. WM. BepHauckoro),
OIIPEAEISATh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO IMO3HAHMS B OMOJIOTHH: HAOIIOJICHNUE W ONMCAHHE KUBBIX
CHCTEM, TMIPOIECCOB W SBICHUH, OpraHU3alus W TPOBEIACHUE OHOJIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBKCHUE TUITOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIy HCCIICAYEMBIMH BEIIMYMHAMH, OOBSICHEHHE
MOJYYEHHBIX Pe3yJbTaTOB, MCIOIBb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHE JeJaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHBIC NPU3HAKK CTPOCHUS OHMOJIOTHUECKHX OOBEKTOB: BHJIOB,
TOTYJISIIAH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OMOTEOIEHO30B M JKOCHCTEM, OCOOCHHOCTH
NPOIIECCOB:  HACJIEACTBEHHOW  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,  BUA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHS JKOJIOTMYECKHX (DaKTOPOB HAa OpPTaHM3MEI, IIEpeHOCca
BEIIECTB M IOTOKA SHEPrMH B HKOCHUCTEMAaX, AaHTPOINOIEHHBIX HM3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTEOXMMHUYECKIX IIUKIOB B Onocdepe;

yMEHUE TPHUMEHATh IIOJIyYe€HHbIE 3HAHUSA IS OOBACHEHHsS OMOJIOTMYECKUX IPOLECCOB U
SBIICHHUM, JUI TIPUHATHS TPAKTUYECKUX PEIICHU B TIOBCEAHEBHOW JKM3HU C IIENBI0 OOECTICUeHHS
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 3/I0POBbSI OKPYXKAIOIIUX JIIOJIEH, COOJIIOJIEHHsI HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpPYKAIOUIeH TPUPOJHOW cpene, NOHWMAHHE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOTHH JJIs1 palliOHAIEHOTO MPUPOIONIOIB30BAHHUS;

YMEHHUE peliaTh dJEeMEHTapHbIe OMOJIOTUYECKHUE 3a7au, COCTABISITh CXEMBI MEPEHOCa BEIIECTB
Y 3HEPTUM B SKOCHCTEMaX (LIeMH MUTaHUSA);

YMEHHE BBINOJIHATH JIAOOpaTOPHBIE U MpaKTUYECKUEe paboThl, cOOI0AaTh paBuiia Ipu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHYECKH OICHWBAaTh W HWHTEPIPETHPOBATH WHPOPMANUIO OHOIOTHYECKOTO
COZIep KaHusl, BKJIIOYAIOIIYIO TICEB/IOHAYUHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHHMKOB (CpeACcTBAa MacCOBOU
uH(pOpMallK, HAY4YHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh IJIOOANBHBIE HKOJIOTUYECKUE
poOJIeMBI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIC W YCTHBIE COOOIIEHHUs, 000011ast OMOTOTHIECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OHMoI0Truu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [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
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [HOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpErapaTaxy
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HN3smenuuBocth. HenacnencrseHuas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnnass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
30 Perieritia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i poLece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHoIorus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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