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HOACHUTEJIBHAS 3AIIMCKA

IIpu paszpabotke mnporpaMmbl MO OHOJOTHMM TEOPETUUYECKYIO OCHOBY JJIst
ompeNeNieHus] TOJAXO0JI0B K (OPMHUPOBAHUIO COJAEpKaHUS Y4yeOHOro TmpeameTa
«buonorus»  cocraBuwin:  KoHUenTyanbHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JICH, COJepKaHus, pe3yJIbTaTOB O0OyUeHUSI U TPEOOBAHUM
K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIsAX U MPUHIUIMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPeIHEro 00I1ero oopa3oBaHus
B Poccuiickoit denepanun, a TakKe MOJOXKEHUS O crielupuke OMooruu, e€ 3HaYCHUN
B TIO3HAHUU >KUBOW TIPUPOJABI U OOECTEYEHUU CYIIECTBOBAHUSI YEJIOBEYECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpPEJEJIeHbl OCHOBHBIE (YHKIIMU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naét MpejcTaBiIeHUE O IeisAX, 00 oluiel crpaTeruu
0o0y4eHUs, BOCIIUTAHUS U PAa3BUTHS OOYYAIONIUXCS CPEJACTBAMHU y4eOHOIo IMpeaMera
«buonorusy, ompeaenser o0s3aTeILHOE MPEAMETHOE COJEp)KaHHUE, €r0 CTPYKTYpY,
pacnpeneneHue MO paszjeiaM MU TeMaM, PEKOMEHIYEMYIO MOCJIeI0BATEIbHOCTh
U3Yy4YeHUs Y4eOHOTO Marepuajga ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUMPEIMETHBIX
CBSI3€l, JIOTMKM  00pa30oBaTEeIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
o0y4Jaromuxcs.

B mporpamme 1o OuoorHHM Tak)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
(dbopMUpPOBaHUY OCHOBHBIX BHIOB Yy4e€OHO-IO3HABATEIbHOU JEATEIHLHOCTH/YICOHBIX
JEeHCTBHUM 00YyJaroNUXCs MO0 OCBOEHUIO COJIEpyKaHUsI OMOJIOTHYECKOTO 00pa30BaHMS.

B mporpamme mo Oumonorum (10—11 kimaccel, 6a30BbIii ypOBEHB) peaIn3oBaH
OPUHIMIT TIPEEMCTBEHHOCTH B HW3yYCHHH OWOJIOTHH, Ojaromaps YeMy B HeH
POCMATPUBAETCS  HAMpPABJICHHOCTh Ha  pPa3BUTHUE 3HAHWM, CBSI3aHHBIX C
dbopMupOBaHUEM E€CTECTBEHHO-HAYYHOT'O MHMPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAITUN
JUYIHOCTH, SKOJIOTMYECKOTO MBIILICHHS, PEICTABICHU O 3J0pOBOM 00pase KU3HU H
OepeXKHBIM OTHOIIIEHHEM K OKpYyKamlied mpupogHoit cpene. [lostomy Hapsiay c
M3y4eHHEeM 00IeONOIOTHUSCKUX TEOPHH, a TaK)Ke 3HAHUK O CTPOSHUHM KHUBBIX CUCTEM
Pa3HOr0 paHra U CyIIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX MPOILIECCOB B MPOTpaMMeE
mo OWOJOTMHM YyJACJICHO BHHMaHWE WCIIOJIb30BAHUIO IIOJYyYEHHBIX 3HAHUHA B
TTOBCETHCBHOM KWU3HU JIJIsl PEIICHUS IPUKIATHBIX 3a71a4, B TOM YHUCIIE: TPOPUIAKTHKH
HACJICICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMS,
000CHOBaHMS DKOJOTHYECKH II€JICCOO0pa3HOr0 TOBEACHUS B  OKPYKaroOIICHh
NPUPOJITHON Cpelie, aHajdu3a BIMSHUSA XO3SMCTBEHHOM JESITEIbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJIHBIX W MCKYCCTBEHHBIX OSKOCUCTEM. YCHICHHWE BHUMAHHS K
MPUKIAJHON HAMpaBIECHHOCTH Yy4dyeOHoro mpeaMeTra «buonorus» MOPOIAMKTOBAHO
HEOOXOMMOCTBIO 00ECIIEUCHHS YCIOBUM JIJIA PEIISHUs] OJHON M3 aKTyaJdbHBIX 3a7ad
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHMsI, KOTOpas IpeiamnonaraeT GopMupoBaHHue y



oOydJaromuxcs  CIOCOOHOCTH — aJanTUPOBaThCS K  U3MEHEHUAM  JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHETo 001Iero oOpa3oBaHUs 3aHUMAET BaAKHOE MECTO.
Ona oOecneunBaeT (GOpMHUPOBAHHE Yy OOYyUYAIONIUXCS MPEICTABICHUN O HAy4YHOU
KapTUHE MUpPa, PacIIupseT U 0000I1aeT 3HAHUS O KUBOUM pUpoIe, €€ OTIHMIUTEITHHBIX
MpU3HaKaX — YPOBHEBOW OpraHU3AIMHM U DBOJOIUHU, CO3MAET YCIOBUS JUISI: TIO3HAHUS
3aKOHOB JKMBOW MPUPOJIBI, GOPMHUPOBAHUS (PYHKIIMOHATIBHONH TPaMOTHOCTH, HABBIKOB
3I0POBOTO U OE€30IMacHOr0 o0pasa JKU3HU, HIKOJOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIICHUS K XKUBOH TIPUPOJIC U YCIIOBEKY.

Bonpiroe 3HavueHWE OMOJOTHS MMEET TaKXKe JIS PEIICHHS] BOCHUTATEIBHBIX U
Pa3BHBAIONIUX 3aJ]a4 CPEIHET0 OOIIero oOpa3oBaHUs, COIUATHM3AIIUN 00yUYaIOIUXCS.
N3yuyenue Onosioruu odbecreunBaeT ycaoBus A (GOPMUPOBAHUS UHTCIICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTETpAIllid OWOJIOTMYECKUX 3HAHHMHA C TPEJICTABICHUSIMH M3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (u3WKkH, XUMUU W Teorpaduu. HasBaHHBIE
MOJIOKCHHSI O TIPEAHA3HAYCHUU y4eOHOro mpeaMera «buosiorus» COCTaBWIIA OCHOBY
JUISL  ONPENICTICHUSI TIOJXOJOB K OTOOPY M CTPYKTYPHPOBAHHUIO €r0 COJCpIKaHUS,
NPEJICTaBJICHHOTO B MPOrpaMMe TI0 OMOJIOTHH.

Otb6op conmepkanuss ydeOHOro mpenmeTra «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBJIEH C TO3UIHIA KyJIbTypOcOOOpa3HOTO MOIX0/a, B COOTBETCTBHU C KOTOPHIM
oOyuJaromiecsi JOKHBI OCBOUTH 3HAHUS W YMEHHWsSI, 3HAYUMBIC s (popMHUpOBaHHS
00IIeH KyJIbTYpHI, OTPEACIISIONINE aJIeKBAaTHOE TIOBEICHUE YEJIOBEKa B OKPYKAFOIICH
NPUPOTHOW Cpelie, BOCTPEOOBAHHBIE B TIOBCETHEBHOW JKM3HU U TIPAKTUICCKOM
nesitenbHOCTH. (Ocoboe MecTo B 3TOM CHUCTEME 3HAaHUN 3aHUMAIOT JJIEMEHTHI
COJIEp)KaHUsl, KOTOPBIE CIIY>)KaT OCHOBOH uis (OpMHpPOBAHHS TIPEACTABICHUN O
COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTWHE MHUpPAa M IIEHHOCTHBIX OPHEHTAITUSX
JUYIHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3aIUM OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKkTypupoBaHUE CoOJepkKaHUs y4YeOHOro Marepuansa B TporpamMme IIo
OMONIOTUM  OCYIIECTBICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTEIIBbHBIX OCOOCHHOCTSAX >KMBOW TMPHUPOJBI, O €€ YPOBHEBOW OpraHM3alluu U
HBOJIIOIMU. B COOTBETCTBUMU € 3TUM B CTPYKType ydeOHOro mpenmera «buomorus»
BBIJICJICHBI CJIEAYIONIME cojepKaTenbHble JuHuu: «buomorus kak Hayka. MeTombl
HAay4YHOTO TMO3HaHus», «KieTka kak Owonormueckas cuctemay, «OpraHm3m Kak
Ouonornyeckas cuctemay, «CuctemMa W MHOTO0Opa3We OPraHUYECKOTO MHPay,
«OBOITIOIHS YKUBOW MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

llens w3yuenus yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypoOBHE —
OBJIaJIeHE OOYYAIOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHATBHON OpTraHu3aIuu
KUBBIX CHCTEM Pa3HOTO paHTa W MPUOOPETEHHWE YMEHHWM HMCIOJIh30BAaTh TH 3HAHHS



JUISL TPAMOTHBIX JACHCTBUM B OTHOIIEHWHM OOBEKTOB JKMBOW MPUPOABI U PELICHUS
Pa3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTikeHue 1enu u3ydeHus: ydeOHoro mnpenmera «buomorus» Ha 06a3zoBom
YpOBHE 00€CTIeUnBAETCS PEILICHUEM CIEAYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIIMMUCA CHUCTEMbI 3HAHUH O OHOJOTHYECKUX TEOPUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKaIUX OCHOBOU IS
dbopmMupoBaHusl MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX
HAay4YHOTO T[O3HAHUS, CTPOCHHHM, MHOT0OOpa3Mu U OCOOCHHOCTSX >KHUBBIX CHUCTEM
pPa3HOr0 YpOBHsSI OpraHW3allMd, BBIJAIOIMIMXCS OTKPBITHSAX UM COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0OyYarolmMXCsS IMO3HABATEIbHBIX, WHTEIJICKTYaAJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHadu3a JaHHBIX O NyTAX Pa3BUTHUS B
OMOJIOTMU HaYYHBIX B3TJISJIOB, HJICH U MOJIXO0J0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHsI OpraHU3aInu;

CTAQHOBJICHHE y  OOydJamomuxcs oOmel  KyJabTypbl, (GYHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE yYMEHUU OOBSACHAThL U OILICHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa >KUBOW MPUPOJbI HA OCHOBAHWW 3HAHHMM W OIBITA, MOJTYYCHHBIX MPU HU3YUCHUU
OuoJjoruu;

dbopMupoBanue 'y 0O0y4aroluMXCsi yMEHUH  WIIIOCTPUPOBATh  3HAUYECHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUUYECKON JIEATETBHOCTH 4YEJIOBEKAa, Ppa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YETOBEKOM >KMBOM
IPUPOBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COONIOJCHHS STUYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [IJI1 TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOUN KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHCHHE TMPUOOPETEHHBIX 3HAHMK W YMEHUH B IOBCEIHEBHOW >KU3HM IS
OLICHKHU IOCJIEACTBUIM CBOEH NEATEIBHOCTU IO OTHOLIEHHUIO K OKPYXKAIIIEH cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONOeHHe Mep NPOOUIAKTUKU
3a00JIeBaHM.

B cucteme cpemgnero o6miero oopazoanust «buonorusy, usydaemasi Ha 6a30BOM
YpOBHE, SBJISETCS O0s3aTENbHBIM Y4YeOHBIM TIPEIMETOM, BXONSAIIUM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

s u3ydeHust OMoyIoruu Ha 0a30BOM YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHMs
orBoautcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca
(1 yac B HEJIENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHM, TEXHUUYECKUMH U
IPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocopueid, 3TUKOH, 3CTETUKOM U IMPaBOM.
Ponb Ouosnoruu B GopMHpPOBAaHUK COBPEMEHHOM HaydyHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOJLI (HAOIIOJEHUE, DKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukalus, MoJeIupoBaHue, CTaTUCTUYECKass 00pa00TKa TaHHBIX).

JdeMoHcTpanum:

[Toptperst: Y. lapBun, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTObI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pa6ora Ne 1. «Mcmomb3oBaHuE pa3IUYHBIX METOJOB MpHU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble CUCTEMBI U X OPraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3yueHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCHCTEM:
MOJIEKYJIAPHBINM, KJIETOYHBIN, TKAHEBBIA, OPTAHU3MEHHBIN, MOIMYJISLIUMOHHO-BUI0BOMH,
9KOCHUCTEMHBIN (OMOTCOIIEHOTHIECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabmuuer 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHH OpraHHU3aIluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIJIETKU. XHUMHUYECKUE DJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOABI M MHHEpaJbHBIX BemeCTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crtpoeHue O€NKOB. AMHHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnumble ¥ 3aMEHUMbIE aMUHOKHUCIOTBHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MepBUYHAs, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XMMUYECKUE CBONCTBA OenKoB. bruonornueckue GyHKIMN
OeNKOoB.

®depmeHThl — Ouosiorndyeckue kartanu3atopbl. CTpoeHue (pepmeHTa: aKTUBHBIN
LHeHTp, cyOctparHas crneuuduyHocts. Kodepmentsl. Burtamunbl. OTinuus
(epMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprbo03a), Aucaxapuibl
(caxaposa, JakTo3a) M MoJucaxapuabl (KpaxMal, TJIMKOT€H, LEeJJII0JI03a).
buonorunyeckue GyHKIUH YIII€BOJIOB.

Jlunupael:  Tpurnmuuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. buonoruueckue GyHkiuu aunuaoB. CpaBHEHUE YTIIEBOIOB,
OCJIKOB U JTUMU0B KaK UCTOYHUKOB YHEPTUH.

HyxknennoBele kucnorei: JHK wu PHK. Hykimeotuaer — MoHOMEpHI
HyKi1euHOBbIX KucioT. Ctpoenue u ¢pynkuuu [IHK. Crpoenne um pynxuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — Hayka o kietke. KieTtounas Teopusi — mpumMep B3aUMOJICUCTBUS
ujed u HakToB B HAYYHOM MTO3HAHUU. MEeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas kuBas cucrema. OOIIye MpU3HAKUA KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekyJbl JJHK kak renernyeckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuOTHYECKasi U pokapuotuyeckas. OCOOCHHOCTU CTPOCHUSI
npokapuoTHUeckord  kieTku.  Kierounas — crenka — Oakrtepuit.  CTtpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHBIC OTINYHUS PACTUTEIIHLHOM, )KUBOTHON U TPUOHOM
KJICTKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIHMKC, HMX
¢ynkiuu. [Inazmarnueckas memOpaHna, €€ cBoicTBa U ¢yHkuuu. Luronnazma u eé
opraHousipl. OpHomemOpanHble opranHouasl kietku: OIIC, ammapatr [ompmxu,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWAbl KIETKH: MHUTOXOHIAPHUH, ILUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUNM U TuacTuld. Buasl miactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN IIEHTP, EHTPUOIN, PECHUYUKH, KTy THKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

SAnpo — perynstopHblii 1eHTp kieTku. CTpoeHue siapa: saepHas 00010YKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIETKE.

JdemoncTpanum:

IToptpertsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel: «PacripeneneHrie XMMUYECKUX AJIEMEHTOB B HEXXUBOW IPUPOIELY,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer 1 cxemsl: «llepumomuyeckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIEKYJbl BOAbIY, «buocuHTe3 Oenka», «CTpoeHre MOJIEKYJbl OelKay,
«Ctpoenne depmentay, «Hykmneunosbie kuciaotel. JJHK», «CtpoeHue mosekysibl
AT®», «CtpoeHue SyKapUOTUYECKOW KIETKN», «CTpPOCHHE KUBOTHOM KIIETKHY,
«CTpoeHHe pPACTUTENBHOM KIETKMW», «CTpOeHHME NPOKAPUOTHUECKOU KIIETKW,
«CTpoeHue sizipa KIETKU», «YTJIIEBOABIY, «JIMIUIbI.



O6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpYJOBaHUE Mg MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOMPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

JlaboparopHass pabora No 1. «M3ydyeHue KATAIUTHYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTaaasbl)y.

Jlaboparopnas pabota Ne 2. «3yueHue cTpoeHus KIETOK PaCTEHUM, KUBOTHBIX
1 OaKTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccUMMIAIUS (TIaCTUYECKU OOMEH) u
JTUCCUMIIISIIUSL  (SHEpPreTUYeCKuii OOMEH) — JB€ CTOPOHBI €IMHOrO IpoIllecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB M HDHEPIMH B TMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BeriecTB: aBTOTPOodHBIN U rerepoTpodHbIii. Ponb ¢pepmeHToB B
oOMeHe BeIeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunTte3. CBeroBast U TeMHOBas (a3bl poTocuHTe3a. Peaknuu porocunTesa.
OddextuBHOCTh GoTOCHMHTE3a. 3HaueHHE (OoTOCHHTE3a [JIs >KU3HU Ha 3eMmiie.
Brnusaue ycnoBuiét cpenbl Ha  POTOCHHTE3 W CHOCOOBI  TIOBBIIMICHUS  €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTE3. XEeMOCUHTE3UpyIolire OakTepuu. 3HAUYE€HHWE XEMOCHUHTEe3a st
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTKe. PaclieruieHne BelecTB, BbIICICHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KJIETKE. DTambl YHEPreTHYeckoro oomeHa. ['nmukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. I'eHermdeckas wuHdopmamms u JIHK.
Peanuzanus reHeTMdeckod HHpOpMAIMU B KIETKe. [ €HETMYECKHH KO M €ro
cBoictBa. Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancimauus — OuocuHTe3
Oenka. Orambl TpaHchsuuu. KomupoBanue amuHOKHCIOT. Pomb pubocoMm B
OouocuHTese Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mcropust otkpeitus Bupyco (. .
NBanoBckuii). OCOOEHHOCTH CTPOEGHHSI U SKM3HEHHOTO ULHKJIAa BHPYCOB.
Bbakrepuodaru. bone3nu pacteHui, >)KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc wmmmynonedummura yenoeka (BUY) — BozOymutens CIIMJla. OOpatnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodpunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00IeBaHUM.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. U. Banosckui, K. A. Tumupszes.



Tabmuuplt u cxembl: «Tumbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuit oomen», «Xiopomnact», «®Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIHMOHUpPOBaHUE reHa», «CuHTe3 Oenka», «'eHeTHYecKuil Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue M >xu3HeHHbIM nukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJHK».

Ob6opynoBanue: moxaenu-anminkauuu «Yasoenne JHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKN», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounwlii 1ukn, wiv KU3HEHHBIM 1K kieTku. MuTepdaza u mutos.
[Ipomecchl, mporekarmue B wuHTepdaze. Perumkanus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HabOop — KapUOTHII.
JIuTonIHbINA ¥ TalyIONIHBIA XpOMOCOMHBIE HAOOpBI. XpomaTusl. [{uTonornyeckue
OCHOBBI Pa3MHOXEHUSI U UHAUBUIYAJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne knetkn — mMuto3. Craaum mutosa. IIporecchl, mpoucxoasuue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIH KJIETKH — aroITo3.

dopmMbl Pa3MHOKEHMSI OPraHW3MOB: Oecrosioe W ToJsioBoe. Buapl Gecrosoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHue. VICKycCTBEHHOE KIOHHPOBaHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT O€CIOI0TO.

Meito3. Craguu wMeio3a. Ilporecchl, TpOUCXOISIIME Ha CTaaAusAX Meno3a.
[ToBenenue xpomocoM B meiio3e. Kpoccuurosep. buosiornueckuii CMbICI M 3HAYECHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KIETOK y >KMBOTHBIX. [lonoBbie
JKEJIe3bl: CEMEHHUKU U snyHUKHU. OOpa3oBaHNUe U Pa3BUTHE MOJOBBIX KIETOK — IF'aMeT
(cmepmaro3ou, AMIEKIETKA) — criepMaToreHe3 u oporeHes. OcoOEHHOCTH CTPOEHUS
SIMIEKJIETOK U ciepMaTo3ouoB. OmionorBopenue. [laprenorenes.

NuauBuayanbHoe  pa3BUTHE  (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). OTtanbl 3MOPUOHATHHOTO PA3BUTHUS y TO3BOHOYHBIX IKUBOTHBIX:
npoOsieHne, racTpynsamnus, opradoreHes. [loctaomOpuonanbHOe pa3BuThe. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMUYMHOYHOE). BrinstHue cpempl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHE3 LBETKOBOI'O PpACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuer u  cxembl: «DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «JIBoWHOE
OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHoe pa3MHOXKEHHE
pacteHuity, «Jlenenue kineTku 6akrepuiiy, «CTpoeHue MONOBBIX KIETOK», «CTpoeHue



xpoMmocombl», «Kietounslii nmkin», «Pemmukanua HHK», «Mwuto3», «Mehosy,
«IIpssmMoe n HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MIICKOIMUTAIOIINX U YEIOBEKaY,
«OCHOBHBIE CTaIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepmMaTo30U1bl
MJICKOTIIUTAIOLIETO», «SIMIIEKIIeTKa MIIEKONUTAIomEro», «KaproknHe3 B KIIETKax
KOpEIIIKa JyKa», MAarHUTHAasI MOJAeNb-aninkanus «Jlenenue kinetku», monaens JHK,
Mo/ielib MeTa(azHOil XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 3. «HabGmiomeHue muTOo3a B KIETKaX KOHUYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pa6ota Ne 4. «3yueHne CTpOCHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIpenapaTax».

Tema 6. HacsieACTBEHHOCTh U K3MEHYHBOCTH OPraHNU3MOB.

[IpenmeT u 3anaun TeHETUKU. VIcTOpUsi pa3BUTHS T€HETUKHU. Posib IMTOJIOTHMU U
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKIam pocCHCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE M'€HETUKU. METO/Ibl TCHETUKU (THOPHUIOIOTUUECKUH, [IUTOTCHETUYECKU,
MOJICKYJISIpHO-TeHeTUUeCKuii). OCHOBHBIC TI'€HEeTUYeCKHe TOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacJeJI0BaHUsl NPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnenem.
MonorubpugHoe CcKpeuMBaHue. 3aKOH eIWHOo0Opasust TUOPUIIOB  TMEPBOIO
nokosnieHus. [IpaBuiio 1OMHUHUpPOBaHUS. 3aKOH paculeIuieHus Mpu3HakoB. ['unoresa
gucTOThI raMeT. [loJHOEe ¥ HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBAaHUS MPU3HAKOB.
[{uTorenernyeckue OCHOBBI JTUTHOPUIHOTO CKpEIIUBAaHHS. AHAIU3UPYIOIIEe
ckpeluBaHue. Vcnonp30BaHUE aHATU3UPYIOMIETO CKPEUIMBAHMS [UJIsl ONPE/ICIICHHUS
reHOTHUIIa 0COOH.

CuemieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crernjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. Hapylienue cuenieHns reHOB B PE3YyJIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka mona. XpoOMOCOMHOE OMpeneSieHHE Moja. AyTOCOMBI M TOJOBBIE
XpoMOCcOMBI. ['oMorameTHele M reTeporaMeTHble opraHusmbl. HacnenoBanue
[IPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3menunBocTh. BUapl M3MEHUMBOCTH: HEHACJEACTBEHHAS W HACJICICTBCHHAS.
Ponp cpenbl B HEHACJEACTBEHHOW  W3MEHYMBOCTH. XapakTepucTrKa
MOAU(PUKANMOHHON W3MEHUYMBOCTU. BapuWanmmoHHBIN psin ¥ BapUaIlMOHHAS KPUBAs.
Hopma peakuum nprsHaka. KonuyecTBEHHbIE M KAUECTBEHHBIE MTPU3HAKU U X HOpMaA
peaknuu. CBoicTBa MOIU(PUKAITMOHHOW N3MEHYNBOCTH.

HacnenctBenHnasi, wuiaM TeHOTUIUYECKAs, W3MEHYMBOCTh. KomOuHaTMBHAsS
U3MEHYUBOCTh. Meilo3 © MOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOM



M3MEHYUBOCTU. MyTallmoHHas U3MEHYMBOCTh. Kiaccudukaiuss myTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HAacIeACTBEeHHOW n3MeHunBocty H. 1. BaBunosa.

Buesnepnas HacCneACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METONbl TE€HETHUKHU
YeJIOBeKa: T'eHEAIOTMUCeCKUM, OJM3HEIOBEINA, ITUTOTCHECTUYCCKUM, OMOXUMHYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE ONpeACICHUE TE€HOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[M[]P-ananu3a. HacneacTBeHHble 3a00J€BaHUs YeIOBEKa: FeHHbIE 00Je3HU, 0O0JIe3HU
c HAaCJIECTBEHHOU IIPEAPACTIONOKEHHOCTHIO, XpPOMOCOMHBIE 00JIe3HU.
Comatnueckue u TreHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKH. [IpuUHIIUIIBI
310pOBOTO 00pasa >KU3HM, TUATHOCTUKH, MPO(PWIAKTUKU U JICUCHHUS TC€HETUYCCKUX
O0one3Hell. MenuKo-reHeTUYeCKOoe KOHCYJIbTHpPOBaHUE. 3HAUeHHE METUIUHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TCHETHYECKUX 3a00JI€BaHMI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPHUIHOE CKPEUTMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PACIIEIUICHUS U €r0 HUTOI€HETUYECKAS] OCHOBA», «3aKOH YHCTOTHI
rameT», «Jlurubpuanoe ckpemmuBaHuey, «lluTomornueckre OCHOBBI TUTHOPUIHOTO
CKpeluBaHusm», «Meio3», «B3aumoneicTBUE alIeIbHBIX T'E€HOBY», «l €HeTHdecKkue
KapThl PACTEHUM, JKUBOTHBIX U 4eJoBeKay», «['eHeTnka monay, «3aKOHOMEPHOCTH
HACJIEOBaHUsA, CUEIUIEHHOTO C TOoJIOM», «KapHOTHIIbI YeNnoBeKa M KUBOTHBIX),
«Bugel um3MmeHuUMBOCTHY», «MoaudukanronHas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-dakropa», «I'eneTuka rpymn KpoBu», «MyTallmoHHasi ”3MEHUYUBOCTbY.

O6opynoBanue: Monenu-anIuiMkanuu «MOHOTHOPHUIHOE  CKpEIMBaHUEY,
«Henomnoe nmomuHupoBaHue», «JlurubpumaHoe ckpemniuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOT B MHKporpenapat «Jpozoduna» (Hopma, mytanuu Gopmbl
KPBUIbEB M OKPACKH Tefa), repbapuii «I"opox moceBHOM.

JlabopaTopHble U NpaKkTH4YecKHe PadOThI:

JlabopatopHast pabora Ne 5. «lM3ydeHuwe pe3ynbTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprHast pabora Ne 6. «M3ydeHne MoaMUKAIMOHHON H3MEHYHBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pabora Ne 7. «AHanm3 MyTtanui y Apo30(uiIbl HAa TOTOBBIX
MHKpOIIPENapaTax».

[IpakTuueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa M IPOLECC. 3apOKICHHUE CEJIIEKUUMU U JOMECTUKALUA.
VYuenne H. 1. BaBunoBa o 1leHTpax NPOUCXOKIEHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacteHnil. LIeHTpbI MPOUCXOKIACHHS JOMAIIHUX KUBOTHBIX. COPT, mopoAa, IMTaMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbld M MHAUBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUHM MW KUBOTHBIX. OLEHKa »HKcTepbepa. biIM3KOpOACTBEHHOE
ckpemuBanue — HHOpuAMHr. Yucras nuHus. CKpellMBaHME YHUCTBIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoacTBeHHOe CKpeulMBaHWE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. VMcKkycCTBEHHbBI MyTareHes M MojlyuyeHue
NOJIUIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MPOU3BOJACTBA. ['€HHAs MHXKEHEpPHUSA. OTarlbl
co3ganuss pekomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. KiieTouHble KynbTypbl. MHUKpPOKIOHAIBHOE Pa3MHOKEHHE PAaCTCHUI.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u atudeckue npodiaemel. [MO — renernuecku MoauGUIIMPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. Basumnos, 1. B. Muuypus, I'. /I. Kaprieuenko, M. @. 1BaHOB.

Tabmuuper u cxembl: kKapta «LIeHTpbl NPOUCXOXKAECHUS W MHOTr000pa3us
KyJbTYPHBIX pacTeHUi», «llopoasl nOMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéunas rudpuauzamus», «Pabotel akagemuka M. ®. MBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTHM», «KieTouHble KyIbTypbl H
KIIOHUpOBaHue», «KOHCTpyrpOBaHUE U NEPEHOC T€HOB, XPOMOCOM.

OO0opynoBaHue: MYJISDKU IJI0JIOB U KOPHEIUIONOB JUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CeabCKOX03IHCTBECHHBIC PACTCHHS .

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Okckypenss «OCHOBHBIE METOABI W JOCTHMIKEHHUS CEJIEKIMM PACTCHHM U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIHUIO, IUIEMEHHYIO (PepMy, COPTOUCIIBITATEIbHbBIN
YYacCTOK, B TEIUIMYHOE XO3SIICTBO, J1JAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO

LEHTPA)».
11 KJIACC

Tema 1. JDBoJIIOIIUOHHASI OHOJIOTUSL.

[IpeanochIKu BO3HUKHOBEHHUSI HBOJIOLIMOHHOW TEOPUU. IBOJIOIUOHHAS
Teopuss U e€ Mecto B Oumonornu. BiusHHME 3BOIIONMOHHOW TEOPHUH HAa pPa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeugerensctBa 3BOdtONMH.  [lameoHTONIOrMYECKHE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJCOHTOJIOTUYECKOM JIETONMUCH, TEPEXOJHbIE (DOPMBEI.
buoreorpaduueckue: cxoacTBo U pazinuue GayH v (paop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTUYECKHE: CXOJCTBA M pa3iuyusi SMOpPUOHOB pa3HbIX BUIOB
MTO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYJIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKMX NyTe y Bcex
OpraHU3MOB.

OpomonuonHasgs teopus Y. JlapBuHa. IIpeanochbliku  BO3HUKHOBEHUS
napBUHU3Ma. [[BrKyliMe Cuiibl 3BOJIONMM BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPH OrPAHMYEHHOCTH PECYpPCOB, HEONPEACIEHHAs W3MEHYHMBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bojonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxymue cuibl ((hakTopbl) SBOJNIONUU BUAOB B Ipupoae. MyTalMOHHBIN
npouecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lonmynsiiiioHHbIE BOJHBI U pei( TeHOoB.
N3onsuus u Murpanusi.

EctecTBennbiii  or60p — HampaBisoomuid (axtop sBomonuu.  Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONIeHHOCTh OpPraHU3MOB KakK pe3ysibTarT 3BOMIONUU. [Ipumepsl
IPUCTIOCOOJICHUN Y OpraHu3MOB. ApoMopd03bl U UIHOATATITALINH.

Bun u  BupooOpazoBanme. Kpurepuum  Buga. OcHOBHbIe  (GOpPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpooaBomonus. @DopMmbl  3BoJOLMH:  (UIETHYECKAs, JUBEPreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOIOIMH.

[IpoucxoxaeHne OT HecCHenuaaIu3upoBaHHbBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualys.

JdeMoHcTpanum:

[Moptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromep, A. H. Ceepiios.

Tabnuup! u cxemsl: «Pa3BuTue OpraHMYEcKOro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxcy, «®opmbl 60pHOBI 3a CYIIECTBOBAHHUEY,
«EcrectBennbii  0TOOpP», «MHOrooOpasue CcOpToB pacTteHuit», «MHoroobpasue
IIOPOJ KUBOTHBIX, «lonmynmsanmmy», «MyTannoHHas U3MEHYUBOCTD,
«Apomopdo3ey, «Mnumoamanramuny», «OOmas aereHepanusy, «JIBIKYIIUE CHIIBI
sBomtonnny, «Kaprta-cxema mapuipyra nyrtemectBusi Y. [lapBuna», «bopnba 3a
CyILIECTBOBAHHUE, «IIpucrnoco0aeHHOCT ~ OPraHU3MOBY, «['eorpagpuueckoe
BUI000pazoBaHue», «IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIEKINA HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKpacku, Habop
IUIOJIOB U CeMsiH, KoJuteKus «lIpruMephl 3alUTHBIX PUCTIOCOOTIEHUH Y KUBOTHBIX),
Mozellb «OCHOBHBIE HAmNpaBlIEHHUs HBOJMIOLUUU», OO0BEMHas Mopenb «CTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).



buoreorpajguueckass kapta Mupa, Kojuiekuus «@DPOpMBI  COXPaHHOCTH
HCKOMAEMBIX JKUBOTHBIX U PACTEHHI», MOAenb ammunkanus «llepekpéct xpomocom»,
BIIAXKHbIE  mpenapatbl  «Pa3Butme  Hacekomoro»,  «PaszButme — AArymkm»,
MuKponpenapar «/po3zodpuna» (HopMa, MyTariui GOpMbI KPbUIbEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass pa6ora Ne 1. «CpaBHeHHE BHAOB 1O MOP(OJIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnast padotra Ne 2. «OnucaHue NpUCIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE )KM3HHM HA 3emuie.

JloHayuHblE MNPENCTABIECHUS O 3apOXKACHUU KU3HHU. HaydHble Trumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M mMaHCHepMHs. XUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHHTE3 OPraHHMYeCKHX BEHIECTB M3 HEOPTaHUYECKHX.
OKCIEpUMEHTAIBHOE TMOATBEPKIACHUE XUMHUUYECKOW 3BoOIMU. HayanbHble 3Tambl
ouonornyeckoit sBomtonuu. ['mnoresa PHK-mupa. ®dopmupoBanue MemMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHME MPOTOKIETKH. IlepBble KIETKM M HX 3BOJIOLUS.
@opMHUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emiie mo spam M nepuojaM. Kartapxeil. Apxeickas u
nporepo3oiickass d3pbl. Ilaneo3olickas spa u €€ mNEpHOIbI: KEeMOPUHCKHH,
OPAOBUKCKHM, CHITYPUMUCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30Kckas 3pa v €€ NEPUObl: TPUACOBBIMN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass »3pa ®u €€ TepuoAbl: TMAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapakTepuCTUKA KIUMaTra M TE€OJIOTMYECKUX MpouneccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO H KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHl u
AKUBOTHBIX. [losIBlI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mmupa Kak oOTpaxkeHue 3Bomtouud. (OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBoironrs 4enoBeka. AHTPOIIOJIOIMS Kak Hayka. Pa3Burue mpencraBieHHN O
IIPOUCXOXKJIEHUN 4YeloBeka. Meroabpl H3ydeHus aHrponoreHesa. CXoacTBa H
pa3nuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TOJI0KEHHUE YETIOBEKA.

JIBmxymue cuibl (pakTopsl) aHTpornioreHe3a. HacneacrBeHHas H3MEHUYHUBOCTD U
ecTecTBeHHBIN 0TOOpP. OOIIEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUH Tpyna,
MBIIUICHUE, PEYb.

OcCHOBHBIE CTaAUM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMedbii, YenoBek npsAaMoxoasamnil, YenoBek HeaHIepTaIbCKuil, Yen0oBEeK pa3yMHBIN.
Haxoaku uckonaeMpIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00J1aCTh PACIIPOCTPAHECHMUSI,
00BEM I'OJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIUsL.



Yenoeueckue pacbl. OCHOBHBIE OOJIBILIME paChl: EBpONICOU IHASA (EBpa3UICKast),
HErpo-aBCTpaAJIONHAs (9KBAaTOpUaIbHasi), MOHTOJIOUIHAS (a3UAaTCKO-aMepUKaHCKas).
UepThl MOpUCTOCOOIECHHOCTH TMPEACTABUTENEH YEIOBEUECKHUX pac K YCIOBUSAM
cyuiectBoBanus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumer u cxembl: «Bo3aumkHoBeHme CoNHEYHOM CHUCTEMEBI», «Pa3Burue
opranm4yeckoro  mmpa», «PactutenbHas  kieTtka», <« KuUBOTHas  KIETKay,
«ITpokapuotnueckas kieTka», «COBpEeMEHHasi CHUCTEMA OPraHUYECKOrO0 MHUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHHS 4YeJOBEKa U YEJIIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIC MECTA MaJIEOHTOJIOTHYECKUX HaXOJA0K MPEIKOB COBPEMEHHOTO
yenoBekay, «JlpesHenmme moan», «JpeBHue moan», «llepBble COBpeMEHHBIE
T0In», «HenoBeyecKkne pach».

O6opynoBaHnue: MYJISDKU «IIpoucxoxaeHue YEeJI0BEKa» (6rocTHI
aBCTPAJIONUTEKA, MHUTCKAHTPOIA, HEaHJepTaablla, KPOMAaHBLOHIIA), CJICTIKA WU
U300pakeHUsT KaMEHHBIX OpYAud MEepBOOBITHOTO 4YeEJIOBEKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebiia), reoXpoHoJIOruIeckasi TaoauIa, KouieKius «DPopMbl COXpaHHOCTH
UCKOIIA€MBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «V3ydeHune HCKOMaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypeus «DBOJIONMS OPraHUYEeCKoro Mupa Ha 3emie» (B eCTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYyKAaIIas cpeaa.

DKOJIOTUSl KaK HayKa. 3aJayd U pa3[eiibl 3KOJIOrMU. MeToabl 3KOJIOTMYECKUX
UCCIIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl oOWTaHHMS OpPraHW3MOB: BOJIHASA, HA3EMHO-BO3MIYIIHAS, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHasI.

Okonornueckue ¢akropsl. Kimaccupukanus 3IKOIOTHUECKHX  (PaKTOPOB:
abnotnyeckne, OWOTHYECKME U AaHTPOIMOTCHHbIE. JIeHCTBHME OIKOJOTHYECKHUX
(aKTOpOB Ha OPTaHU3MBI.

AbGuotnueckne (HaKTOphI: CBET, TEMIIEPATypa, BIAKHOCTh. DoTOMEpHOaU3M.
[IpucnocoOnennst  OpraHU3MOB K JICWCTBHIO  a0MOTHYECKHX  (PaKTOPOB.
buonornueckne puT™msI.

buotnueckue Qakropsl. Buasl OMOTHUYECKUX B3aMMOACHCTBUM: KOHKYpPEHIIMS,
XHIHAYECTBO, CUMOMO03 u ero ¢opmel. [lapazutusm, Koomepanws, MyTyaju3M,
KOMMEHCaIu3M (KBApTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTPATU3M.



3HaueHue OMOTHYECKMX B3aWMOJICHCTBUU JIJIsl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKW  momyisiquu. OCHOBHbIE — IOKa3aTelld
MNOMYJSIUMU: YHUCIEHHOCTb, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JuHaMyuka 4uCIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupel u cxembl: kapta «lIpuponsbsie 30HbI 3emun», «Cpenbl oOUTaHUSA
opranuzMoBy», «@Poronepuonuzm», «llonymsuny, «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH NOMYJISIUU UHDY30puU-Ty(henbkny, «[lumiessie nenmuy.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnast padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUU W3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabora Ne 2. «IloAcU€T MIOTHOCTH MOMYJALMA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01miecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi,
OpOCTpaHCTBEHHasi, Tpoduueckas (mumieBasi). Buasi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Okonoruyeckue cuctembl (dkocuctemsbl). [loHsTHE 00 »dKOCHUCTEME U
ouoreonieHoze. DyHKIHMOHAJIbHBIE KOMIIOHEHTBHl  SKOCHUCTEMBI:  MPOJIYIEHTHI,
KOHCYMEHTBI, pelylUeHTbl. KpyroBopoT BElIECTB MU MOTOK 3HEPTHH B HKOCHUCTEME.
Tpodudeckue (nuieBsbie) ypoBHH 3KOcUCTeMbl. [InmeBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTe DJKOCHCTEMBbl: Ouomacca, TMPOAYKIUA. DKOJIOTHMYECKHE MHPAMUIBI:
NPOAYKIIUU, YHMCIEHHOCTH, OunomMaccbl. CBONCTBA OKOCHUCTEM: YCTOWYHUBOCTD,
camoperyJisanus, pazsutue. Cykueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO UJIU
IIMPOKOIMCTBEHHOTO JIECa.

AHTpOIIOTreHHBIE OKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKoCUCTEMBI.
buonoruyeckoe 1 X031CTBEHHOE 3HAUEHHUE arpO3KOCHUCTEM U yPOOIKOCHCTEM.

buopasnooOpasue kak (¢akrop ycroWuuBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. . Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB m CTPYKTypa
ouoceprr. KuBoe BemectBo um ero QyHkmuu. OcobeHHocTn Ouochepsl Kak
[JI00AJIBHOM 3JKOCUCTEMBI. J[MHaMHuYecKoe paBHOBecHe M oOpaTHas CBs3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKUE LUKIBI 3JIEMEHTOB (YIJiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Ouochepe 3emiid. AHTPOINOTEHHbIE M3MEHEHUsI B Ouocdepe.
['oGanbHbIe 2KOIOTHYECKUE TPOOTIEMBI.

CocymiectBoBaHre npupobl U venoBedecTBa. CoxpaHeHue Ouopa3zHOOOpa3us
KaK OCHOBa YycToWuuBocTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIpaBICHUS
MPUPOJIHBIMU PECYpCaMHM U UX HCHOJb3oBaHUE. J[OCTHXKEHMs] OMOJIOTMHM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

Iloptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxembl: «llumeBble 1enu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpupongubie coobmiecTBay, «llenmn mnuTaHus», «IKOJIOTHYECKAS MUPAMUIAN,
«buocdepa u uyenomek», «IKocUCTEMa IIHUPOKOJIUCTBEHHOIO Jiecay, «IKOCUCTEMA
XBOMHOro  jeca», «buoneHo3  Bomoéma»,  «ArpoueHo3»,  «lIpumepHsbie
AQHTPOIIOTEHHBIE BO3JCHCTBUS HAa TPUPOY», «BakHelilne UCTOYHUKU 3arps3HEHUs
BO3JlyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMImas cocTapBisromias Ouochepbi»,
«DaxkTopsl nerpaganuu nouBy, «IlapaukoBsiil 23¢dexT, «DakTOpsl paIUnOaKTUBHOTO
3arpsisHeHust Ouocdepnr», «OOmas cTpykrypa Ouochepnl», «Pacmpocrpanenue
KU3HU B Omocdepen, «O30HOBBIN dKkpaH Ouochepr», «KpyroBopor yriepona B
o6uocheper», «kKpyroBopot azora B mpupoe».

O6opynoBanue: Monenb-aniuiMKanusg <« Tunuuneie OMOIEHO3BD», TrepOapuit
«PactutenbHbie coobliecTBay, Koiekiuu «buonenos», «Bpenurenn BakHeMIIHX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYpP», repOapuu M KOJUIEKIIMH PACTeHHU W >KUBOTHBIX,
OpUHAJIEKAIINE K pa3HbIM 3KOJIOTHYECKUM rpylnnaM oAHoro Buaa, KpacHas kHura
Poccuiickoit denepanuu, n300paKeHUST OXPaHIEMbIX BUJIOB PACTCHHUMN M KUBOTHBIX.



IIJTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
1O BUOJIOI'MM HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs MpOrpaMM  cpefaHero  oOmiero  o0pa3oBaHUsA:  JUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B crpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHHUS mpeamera «buomorus»
BBIZICJICHBI CJICIYIOIIUE COCTABJISIFOIINE: OCO3HAHUE OOYYarOIIUMHUCS POCCUHCKON
rpaXJaHCKON MAEHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HAJTUIME MOTHBAIIMKM K O0OyUYE€HUIO OMOJIOTHH, IeJICHANIPABIECHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IICHHOCTEH H
UCTOPUYECKUX TPAIUIMK pa3BUTUS OMOJOTMYECKOTO 3HAaHHS, TOTOBHOCTH U
CIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOJCTBOBATHCA B CBOEH JIESATEIHLHOCTH IIEHHOCTHO-
CMBICJIIOBBIMH yCTAaHOBKAMH, TPHUCYIIMMHU CHCTEME OHOJIOTHYECKOro OoOpa3oBaHMS,
HaJIM4He HKOJOTHUYECKOTO IMPABOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh €M U CTPOUTH
YKW3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS Mpeamera «buosorus» nocTuraroTcs B
€IUHCTBE Yy4yeOHOW W BOCHUTATEIBLHOW JEATEIbBHOCTU B  COOTBETCTBHH C
TPAAULIMOHHBIMU POCCUMUCKUMH COLIMOKYJIbTYPHBIMH, HUCTOPUYECKMMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSMH, NPHUHATBIMH B OOIIECTBE IpaBUJIaMU W HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHWS, CaMOBOCIHTAHUS H
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIUU JIMYHOCTH, TATPUOTU3MA, YBAKEHUS K
3aKOHY M TIPaBOMOPSIAKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aMMHOTO
yBaXEHUS, OEPEKHOTO0 OTHOIIECHUS K KYJIbTYPHOMY HACICIMIO W TPaaUIUSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepanuu, OpupoAe U OKPYKAIOIIECH
cpexne.

JIM4HOCTHBIC pPe3yJbTaThl OCBOCHHS ydeOHOro mpeaMera «buoyorusy» aOIKHBI
OTpa)kaTb TOTOBHOCTh M  CIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKM BHYTPEHHEH TMMO3WIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUECHTAIINH, MMO3UTUBHBIX BHYTPEHHUX  YOCXKJICHUH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACITUPEHUE KU3HEHHOT'O OIThITa
U OmbITa JEATEJIBHOCTH B TMPOLECCE pealu3allii OCHOBHBIX HAamNpaBJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCIMTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON IMO3UIMH OOYYaroOlIerocs KaK aKTUBHOTO M

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBaKEHUE 3aKOHA U
MIPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKON NEATENbHOCTU MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHNN YYEOHBIX U MTO3HABATENbHBIX 3a]1a4, BHITIOJIHEHUU OUOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIIMIO TIO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBaTh B CBOUX JCHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMH YOEXKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOT'O BHITIOTHEHUS YUCOHBIX,
MO3HABATEJILHBIX U UCCIIEA0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHS] K MHEHUIO
OTIMOHEHTOB TIPU OOCYXJAECHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €S TENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKTAHCKOM HIACHTUYHOCTH, MATPUOTH3MA,
YBOKEHUS K CBOEMY Hapojay, YyBCTBAa OTBETCTBEHHOCTH Tepen PoauHoM, ropaoctu 3a
CBOM KpaW, CBOW PoauHy, CBOM S3BIK M KYyJbTYpPy, MNPOLUIOE W HACTOSIICE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIWI0 U NaMATHUKAM MPHPOJBI,
NoCTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJl POCCUUCKHUX YUEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOTHHY, TOHUMAaHUS 3HaYeHUsl OMOJIOTUH B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHWIO u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O WM TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIMUTENSAM, CO3JIAHUIO CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHU C TPAAULMUAMHU
HaposoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYasl 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



FOTOBHOCTh K CaMOBBIPOXKEHHUIO B pa3HbIX BHUAAX HCKYCCTBA, CTpPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

S5) ¢usnueckoro BocHUTAHHA, (POPMHUPOBAHUS KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE W pealiu3als 3JI0pOBOr0 M 0e30MacHoro oopasza KU3HH (310POBOE
MUTaHUEe, COOJIOJICHUE TUTMEHUYECKUX MPaBUI M HOPM, COalaHCUPOBAHHBIA PEXKUM
3aHATHM M OTAbIXa, peryisipHas (¢u3nueckas aKTHUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

MOHUMAHUE IIEHHOCTH MPaBWJI UHANBUYAJTLHOTO U KOJUIEKTUBHOTO O€30MacHOT0
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOMIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCTCJACTBUM WM HENPUATUS BPEIHBIX NPUBBIUECK (ymoTpeOaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0o BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICATEIIBHOCTH TEXHOJIOTHYECKOM |  COIMaTbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh HMHUIMUPOBATH, IUJIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpeC K pa3nuyHbiM chepaM mnpodeccuOHANbHOM JeATEeIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIN BHIOOp Oyayiel npodeccun U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHHMIO W CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH IEIeCO00pa3HOe OTHOIIECHUE K MPUPOJIe KAK UCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS,

MOBBIIIICHUE YPOBHSI  JKOJIOTMYECKOM  KyJIbTYphbl: TMPUOOPETEHHE  OMbITa
IJIAHUPOBAHUSI MIOCTYIKOB M OLIEHKHA MX BO3MOKHBIX MOCIEACTBHUI I OKPYKAIOILIEH
Cpelbl;

OCO3HAaHHE TJIOOATBHOTO XapakTepa OJKOJOTHYECKHUX TpoOiieM U MyTed ux
peuieHus;

CIIOCOOHOCTH MCITOJIB30BATh MPUOOpPETaeMble TPU U3YYCHUH OWOJIOTHH 3HAHUS U
YMEHUS TIPU PEICHUU MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIOIOIB30BaHUEM
(cobmroneHne TmpaBWil TOBEJACHUS B TMPUPOJE, HAMPABICHHBIX HA COXpaHEHHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCHUCTEM, OHOC]ephl);

AKTUBHOE HENPUATHUE JECUCTBUM, MPUHOCAIIUX BPEI OKPYXKAIOWMIEH MPUPOITHOU
cpelne, yMEHHE MPOTHO3UPOBATH HEOJIATONMPHUATHBIC JKOJOTHYECKUE TMOCIECTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U NTPEIOTBPAILATh UX;



HaJMYHUe Pa3BUTOTO SKOJOTHMYCCKOTO MBINIJICHUS, JKOJOTHUYECKON KYJIBTYPHI,
OTIBITA JICSITCIIBHOCTH KOJIOTMYECKOW HAMPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABATEIIbHOW, KOMMYHHKATUBHON M COIMAIILHON MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYCCKOMN NESITEILHOCTH KOJIOTMUYECKON HAIIPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH W OOIIECTBEHHOH NPAKTUKH, OCHOBAaHHOTO HA JIHAJIOTe
KYJBbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATEIbCKOW KYJBTYPhI KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenu@uKkd OWOJOTUM KaK HayKH, OCO3HaHUS e poiu B
(GOpMHUpPOBAaHUU PANMOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUU IICJIOCTHOTO
npeAcTaBieHUus 00 OKpYXKaloIleM MHUPE KaK O €IUHCTBE MPUPOJBI, 4eJIOBEKa U
oOmiecTBa, B TIIO3HAHMHM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpolsIemM
COXPaHECHHS PHUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHWOJIOTMHM JUISI COBPEMCHHOM ITUBUJIM3AIIMH:
oOecIieueHUsT HOBOTO YPOBHS pPa3BUTHS MEJIUIMHBI, CO3JaHUC MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peIlaTh PECYpCHBIC MPOOJIEMbI Pa3BUTHS YEIOBEYECTBA,
noucKa MyTeld BbIXOAa M3 TI0OANBHBIX HKOJOTHYECKUX MpobiieM U olecreyeHus
nepexo/ia K yCTOWYUBOMY DPA3BUTHIO, PALMOHAIBHOMY HCIOIB30BAHUIO TPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B IIEJIAX MMOBBIIIICHUS
oOmielt KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, KaK COCTaBHOW YacTu
(GYHKIIMOHAIBHOW TI'PaMOTHOCTH OOydYaromuxcs, (HOpMUPYeMON MpHU H3YyUYCHHUHU
OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TO3HAHUA, HCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIyYaeMble 3HAHUS VISl aHAJIN3a U OObSICHEHUS
SBJIICHUN OKPY>KAIOIIETO MHpPa W MPOUCXOANIUX B HEM HM3MEHEHUH, YMEHUE JeNaTh
000CHOBaHHBIC 3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB W HMMEIOIIMXCSA JTaHHBIX C
1[EJIbI0 TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS A
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IICHHOCTH HAYYHOW JEATeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENpPEphIBHOMY  00Opa3oBaHUIO U
caM000pa3oBaHWIO0, K aKTHUBHOMY TIOJYYCHHIO HOBBIX 3HAHWN 1O OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHble pe3yJabTaThl OCBOEHHUsI yueOHOro mnpenMera «buosorus»
BKJIIOYAIOT: 3HAuMMble i (GOPMUPOBAHUS  MHUPOBO33PEHUS]  00ydaromuXxcs
MEXUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAyYHbIE TMOHSTHS, OTpakarolue
LETIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U choenuduKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIlIECTBO, SHEPrusi, SBIICHHE, MPOIECC,
CUCTEeMa, Hay4Hbld (aKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBaHue, HaOJIoJeHne, U3MEPEeHHE, DKCIIEPUMEHT U JIPYTUX), YHUBEpCAJIbHbIC
yueOHble  JedcTBHUS  (TMO3HABATENIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecneunBaromue (GopMupoBaHue (HYHKIIMOHATBLHONW TPAaMOTHOCTU W COLUAIBHOM
KOMITETCHITUN 00YyYarOIINXCsl, CHIOCOOHOCTh 00YYaIOIINXCSl UCIOIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS WM YHHUBEpCAJIbHbIC YyueOHBbIE
JIeWCTBUS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHble  Pe3yJibTaThl OCBOSHMSI TMPOTPAMMBI  CPEIHETO  OOIIero
00pa3oBaHUs TOJHKHBI OTPakKaTh:

OBJiajieHNe YHUBEPCAJIbHBIMY Y4eOHBIMHY MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOSITETLHO (hOPMYJIMPOBATH U aKTYaJTU3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOEHUU 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, cuHTe3a, CpaBHEHUs, KJIacCHUPHUKAIUMU, OOOOIIEHHS), PAaCKPbIBATH CMBICIH
OMOJIOTUYECKUX TOHATUN (BBIACHATh MX XapaKTEepHbIe NPHU3HAKHU, YCTAHABIIMBATH
CBSA3U C IPYTUMHU MOHATUSAMH);

ONpENENATh LENH JESITEIbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUU HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

UCITOJIB30BaTh OWOJIOTHYECKHUE TOHATHS 1Ji1 OOBSICHEHUsS (AKTOB W SBICHUM
YKUBOU MPUPOBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIE, JE€AYKTUBHBIE, 10 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,
(dbopMyIHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

OPUMEHATh CXEMHO-MOJIENIbHbIE CPEACTBA MJIs MPEACTABICHUS CYLIECTBEHHBIX
CBsI3€i ¥ OTHOIICHHUH B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUHIA
Pa3HOTO POJia, BHISBICHHBIX B PA3THYHBIX NHHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIMICHUS MPOOJIEeMbl C YYE€TOM aHaIM3a HWMEIOIUXCS
MaTepUalibHbIX U HEMATEepUaIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHHWBATh COOTBETCTBUE PE3YyJbTATOB
LETISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPJIMHUPOBAThH U BBINOJHITH PabOTy B YCJIOBUSX PEAIbHOTO, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.



2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIaJIETh HaBBIKAMU Y4eOHO-MCCIIEOBATEIBCKOM W TPOCKTHOW ACSITENHHOCTH,
HaBbIKAMHM  pa3pelieHuss  npoOJeM,  CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB DPEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTIOIBh30BaTh Pa3IMUHbIC BUABI JIEATEIHHOCTH IO IMOJYYCHHIO HOBOTO 3HAHUS,
€ro MHTEpIpEeTaIluH, MPEOOPA30BAHUIO U MTPUMEHEHUIO B YYEOHBIX CHUTYaIUsIX, B TOM
YHCIie TIPY CO3/IaHUU YUEOHBIX U COIMATBHBIX MPOCKTOB;

(GopMupOBaTh HAYYHBIH THUIl MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATUSMHU U METOIAMH,

CTaBUTh H (OPMYIHpPOBaThH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOMN
TESITeTLHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATH  TMIPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyalIM3MpOBaTh  3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIleHUs], HaXOAUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA CBOMX
YTBEPXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTCPUHU PEIICHHS;

aHAJIM3UPOBATH TOJTYYCHHBIE B XOJI€ PEIICHUS 33aJla4dl Pe3yJIbTaThl, KPUTUICCKH
OILIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA TMOMCK TIepeHoca CpPelCTB M  CIOCcOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh IMEPEHOCUTh 3HAHHMS B IMIO3HABATENIbHYI0O U MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIC HJEH, NpEJaratb OpPUTHHAIbHBIC TOIXOJbl U PEIICHHS,
CTaBUTH POOJIEMBI U 3a/1a4H, JOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nnopmaunmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(OpMaiuu (TeKkcTe y4eOHOro
nocoOusi, HAy4yHO-TIOMYJISIPHOM  JuTeparype, OWOJIOTHYECKHUX  CJIOBapsix U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VIHTepHeTe), aHaJIU3UPOBAThH
MHGOPMAIUIO PA3IUYHBIX BUAOB U (DOPM IMpenCTaBICHUS, KPUTHUECKH OLEHUBATh €€
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

GopMynupoBaTh 3ampochl U MPUMEHATH pa3IMYHblE METOJbl IMPH IOUCKE U
otOope Ouomornyeckoit uHPOpMANUKU, HEOOXOTUMOUM [JIsi BBIMOJTHEHHUS YYCOHBIX
3amay;

npuoOpeTaTb  OMBIT  MCHOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CUCTEM;



CaMOCTOSITEILHO BBIOMpATH ONTUMAJIBHYIO dopMy  mpeACTaBICHHS
Oouonornyeckoil nHpopmauu (cxembl, rpadUKu, AHArpaMMbl, TaOJULbl, PUCYHKU U
Apyroe);

HCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUE€CTBE CPEACTBA MPU paboTe ¢ OUOIOTUYECKOM
uH(popmalmeil: TpUMEHITh XUMHYECKUe, (U3HYEeCKHe M MaTeMaTHYeCKHE 3HAaKu U
CUMBOJIbI,  (QopMynbl, aOOpeBUaTypy,  HOMEHKIATypy,  HCIOIb30BaTb U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATJISATHOCTH;

BJa/IeTh HABBIKAMHU PAaclO3HABaHUA M 3alIUThl HHPOpPMALUU, UHPOPMALTMOHHOM
06e30MacHOCTH JUYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

1) o6meHue:

OCYHIECTBIISITh KOMMYHHUKAIIMM BO BCEX cepax *KU3HU, aKTUBHO y4acTBOBATH B
uanore WIA JTUCKYCCHUM IO CYHIECTBY oOOCyXJaemMod TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BHICKA3bIBATh CY>KJICHHUS OTHOCUTENILHO BBITIOJIHEHHUS MpeJIaraeéMon 3a/1aum,
YUUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3MUIIMI JIPYTUX YYACTHUKOB JAHAJIOTA WU
JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHs, TIOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BOBHUKHOBEHUS KOH(QIMKTHBIX CUTYyallud, YMETh
CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIA/IETh PA3JIMYHBIMH CHOCO0aMU OOIIEHHS W B3aUMOJICUCTBHS, TOHUMATD
HaMEPEeHUs IPYTUX JIOACH, TPOABISTh YBAXKUTEIHHOE OTHOIIEHHE K COOECETHUKY U B
KOppeKTHOU hopme GOpMyIHpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BaHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHMMATh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYaTbHOMN
paboThl MpHU penieHnd OMOJOTUYECKON MTpoOieMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
NPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBHS MPHU peLICHUH YueOHOM 3a/1a4H;

BBIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX JEHCTBUII C Y4€TOM OOIIKX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjI€Ha KOJUIEKTUBA;

OpUHMMATh  L€JIM  COBMECTHOM  JEATEIbHOCTH,  OPraHHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTHIKEHUIO: COCTaBJIATh IUIAH JCUCTBHM,
pacnpenensaTe pojaud € YYETOM MHEHUH YYaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KAa4e€CTBO CBOEIO BKJIAJa M KaKJIOrO YYaCTHUKAa KOMaHIbl B OOLIMI
pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

npeajarartb HOBBIE IPOEKTHI, OLEHUBAaTh UAEHM C TO3UMLUU HOBH3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;



OCYLIECTBJISITh ~ MO3UTHUBHOE  CTPATErMUYECKOE IMOBEACHUE B  Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU J1€CTBUSIMH:

1) camoopranusanus:

UCIIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS JJIsl BBISIBJICHUS TPOOJIEM U UX PEIICHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHUCTBHUSIX M TMOCTYNKAaX [0 OTHOIICHHUIO K >KUBOW MPHUPOJE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPYKAIOUIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIbHYIO J€ATEIbHOCTb, BbISBIATH
npoOJeMbl, CTaBUTh U (POpMynHpoBaTh COOCTBEHHBIE 3ajlaud B 00pa30BaTEIIHHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEHIeHUs MpoOJieMbl C YYETOM HMEIOIIUXCSA
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKON APYAUIIMU B Pa3HBIX
00NacTsX 3HAHUM, TMOCTOSHHO TMOBBIIIATHE CBOM 00Opa30BaTENbHBIA U KYJIBTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HABBIKAMH IO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBHUI U MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, UCIIOJIB30BATh
puEMBbI pedIECKCUU TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

yMETh OILICHUBATh PUCKU K CBOEBPEMEHHO MPHUHUMATh PEHIEHUS M0 HUX
CHUKEHUIO;

OpUHUMATh MOTHUBBl M apPryMEHTBbl JApPYTMX [pPU aHaliu3e pe3yJbTaToB
NEeATEIbHOCTH;

3) mpuHsiTHE Ce0s U APYTHX:

OpUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHUBBI M ApPryMEHTBbl JAPYTMX MpPU aHalu3e pe3yJbTaToB
NEeATEeNbHOCTH;

NpU3HABATH CBOE MIPABO M MPABO JAPYTHUX HA OIMHUOKH;

pa3BUBATH CHOCOOHOCTH MOHUMATh MUP C MO3UIIMH APYTOro 4eJIOBeKa.

HPEAMETHBIE PE3YJIbTATbBI



[IpenmeTtHble pe3yabTaThl ocBoeHUs mporpammel COO no 6uonorun Ha 6a30BOM
YpOBHE BKJIIOHAIOT crnenuduueckue s yuyeOHoro npeamera «buonorus» HaydHbIe
3HaHMS, YMEHUS M CHOCOObI JIEWCTBMM IO OCBOEHHUIO, MHTEpIpETauud |
npeoOpa3oBaHUI0 3HAHWM, BUIBI JEATEIBHOCTH MO IMOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUM B paA3JIMYHBIX YYEOHBIX CHUTYyalMsX, a TaKkKe B pealbHBIX
KU3HEHHBIX CUTYyallusX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMerHble
PE3yJIbTAaThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUS!.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpenmera «buonorus» 6 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUK O MECTE U POJU OMOJOTMU B CHUCTEME HAYyYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAay4YHOU
KapTUHBl MHpPa MU HAyYHOTO MHPOBO33PEHUS, O BKJIA/E€ POCCUUCKUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBLHON T'PaMOTHOCTH YEJIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

yYMEHHE pacKphIBaTh COAepKaHUE OMOIOrHYECKUX TEPMUHOB U TIOHSATHI: KHU3HbD,
KJIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEHIECTB M MpEBpaAlICHUE DHEPruu),
romMeoctas  (camoperymisiuus),  ypOBHEBas  OpraHu3alMs  >KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOAYKIHNA), HACIEACTBEHHOCTh, W3MEHUYMBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJIOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAs1, LIEHTpaJIbHasl AO0rMa MOJIEKYJIsipHOM Ouonoruu), 3akousl (I. Menngens,
T. Moprana, H. 1. BaBuioBa) u yueHus (0 IieHTpaxX MHOTOOOpa3us U MPOUCXOXKICHHS
KyJIbTypHbIX pacteHuid H. M. BaBunoBa), onpenensaTe rpaHUIlbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

YMEHHE BIJIaJIeTh METOJaMU HAyYHOTO MO3HaHUS B OWUONOTHHU: HAOIIOJEHUE U
ONMMCAHUE JKMUBBIX CHUCTEM, IIPOLIECCOB M SBICHHM, OpraHu3alusi U IPOBEICHUE
OMOJIOrMYECKOTO SKCIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bl, BBIIBICHUE 3aBUCHMOCTH
MEXIYy WCCICIyeMbIMU BEIMYMHAMH, OOBSCHEHHE TIONYyYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUU U 3aKOHOB, YMEHHUE J€JaTh BbIBOABI Ha
OCHOBAHUU IMOJIYYECHHBIX PE3YIbTATOB;

YMEHUE BBIJIETATh CYUIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MpOIIeCCOB: OOMEHA BEIIECTB M NPEBPAIICHUS JHEPTUM B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYEecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS,  Pa3MHOXKEHHS,  UHAUBUIYAIBHOTO  Pa3BUTHSl  OpraHU3Ma
(oHTOTEHER);

YMEHUE NPUMEHATH IOJYYEHHbIE 3HAHUS [JIi OOBSCHEHHS] OHOJIOTHYECKHUX
MPOLECCOB W SIBJICHHM, Uil NPUHATUA NPAKTUYECKUX PEIIEHWA B MOBCEIHEBHOU
KU3HU C 1enblo oOecrieuyeHuss O€30MaCHOCTH CBOErO 3J0pPOBbSi U 370POBbS



OKpYXKaIOIIUX JIOZeH, COOMIOACHUSI HOPM TPAaMOTHOTO TOBEACHHS B OKpPYXKarolien
OPUPOTHOW cpele, TOHMMAaHHE HEOOXOJWMOCTH WCIIOJIb30BAaHUSA  JTOCTHKEHUM
COBpEMEHHOU ounonoruu u OMOTEXHOJIOTUIA TUTST paIMoHaIBHOTO
MPUPOIOTIONH30BAHMS;

YMEHHE peliaTh dIeMEHTApHbIE TeHETUYECKHE 3a/1a4ll HA MOHO- M JUTUOPUIHOE
CKpEIIMBaHUE, CIEIUICHHOE HAaClleJJOBaHWEe, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpeIIMBaHUs JJIs MIPe/ICKa3aHus HacJIe0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JaOOpaTOpHBIE U MpaKTUYecKHe paboThl, COOII0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OICHWBAaTh W  HMHTEPIPETUPOBATH  HHQPOPMAIHIO
OMOJIOTMYECKOTO COZEpKaHMs, BKIIOUAIOINIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3INIHBIX
MCTOYHHKOB (CpeICTBa MAaccoBOW WH(POpPMAIMU, HAYYHO-TIOMYJISPHBICE MaTepuabl),
OTHYECKHWE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWH B OHWOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTHY;

yMEHHE C03/1aBaThb COOCTBEHHbIC MHUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mIas
OHMOIOrHUeCKy0 MHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
NOHSTUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buonorus» e 11
K1acce OJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUK O MECTE M POJU OMOJOTMU B CHUCTEME HAYyYHOIO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpPa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCHUUCKHUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBLHON T'PaMOTHOCTH YEJIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 33]1a4;

YMEHHE DPACKPBIBATH COJIEpKAHHE OMOJOTMYECKHX TEPMUHOB M TIOHATHUM: BHII,
NOMYJSAIUS, TEHO(POHI, DSBOJIONUS, JBWXKYyIIHE CHIbI ((aKTOphl) HBOJIOINUH,
IPUCIIOCOOJIGHHOCTh OPTaHM3MOB, BHJI000pa30BaHHE, JKOJOTHYECKUE (DAKTOPHI,
HKOCHCTEMA, MPOIYLIEHThl, KOHCYMEHTBI, PEIYLIEHThI, HENH MUTAHUS, SKOJOTHYECKas
nmMpaMujia, OuoreoneHos, ouocdepa;

yMEHHE H3NlaraTh Ouosnorunyeckue teopuu (dBostounoHHas teopus Y. lapBuHa,
CHUHTETUYECKasi TEOpHs DSBOJIIOIMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apOABIIIEBOrO
cxonctBa K. M. bapa, uepenoBanus riaBHbIX HAaNpaBieHUW U myTed 3Bomtounn A. H.
CeseprioBa, yuenusi o Ouocdepe B. M. Bepuanckoro), ompenensiTb TpaHHUIBI WX
MPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BIaJeTh METOJaMU HAYYHOTO MO3HAHHSA B OWOJIOTHMHU: HAOIIOACHHE U
OMHCAaHUE JKMBBIX CHUCTEM, IMPOLIECCOB U SBICHHUM, OpraHu3alys U MPOBEICHHUE
OMOJIOrMYECKOTO JKCIEPUMEHTA, BBIIBMKEHHE TUIOTE3bI, BBIIBICHUE 3aBUCHUMOCTH
MEXIy HCCIECIyeMbIMH BEIUYMHAMH, OOBSICHEHHE TIIOJYYCHHBIX pE3yJbTaTOB,



WCITOJIb30BAaHHBIX HAYYHBIX TOHITHI, TEOPUH W 3aKOHOB, YMEHHUE JIeJaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIICIATh CYNISCTBEHHBIE TIPU3HAKH CTPOCHHUS OHMOJOTHYCCKUX
OOBEKTOB:  BWJOB, TMONYJAIWHA, MPOAYIICHTOB, KOHCYMEHTOB, pPEIYIIEHTOB,
OMOTreOIeHO30B M DKOCUCTEM, OCOOEHHOCTH  TIPOIIECCOB:  HACICACTBECHHOM
W3MEHYUBOCTH, €CTECTBEHHOro oOTOOpa, BHJI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBHUS SKOJOTUYECKUX (PAaKTOPOB HA OPTraHU3MBI, IEPEHOCA BEIIECTB
Y IOTOKA SHEPTHUH B SKOCHUCTEMAaX, aHTPOIIOTCHHBIX H3MEHEHUH B YKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKHX IUKIIOB B Onocdepe;

YMCHHE TPHUMCHITh TOJYYCHHBIC 3HAHUSA 11 OOBSICHCHHS OMOJOTHYCCKUX
NPOIIECCOB W SIBJICHWUH, JUIA TPUHATUS TPAKTHYCCKUX PEIICHUH B ITOBCETHEBHOMN
KU3HA C T1eNbl0  oOecrieueHuss OE30MacCHOCTH CBOECTO 3J0POBbS U 3J0POBBS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOIEHNUS HOPM TI'PAaMOTHOTO TIOBEJICHHS B OKPY)KAFOIICH
NPUPOJHON cpejie, TOHMMaHHE HEOOXOJMMOCTH HCIIOJIB30BAHUS  JIOCTHIKCHHM
COBPEMEHHOW OMOJIOTHUH ISl PAIIMOHATIBLHOTO TIPHPOIOIIOIB30BAHNS;

YMCHHE pEIIaTh AJICMCHTApHBIC OWOJIOTMYECKHE 3a/Jaud, COCTaBJIATh CXEMBI
NIEPEHOCA BEIIECTB U DHEPTUU B IKOCUCTEMAX (IICTTH ITUTAHUSA );

YMCHHE BBITIOJIHATH J1a0OpaTOpPHBIE W MPaKTHUECKHe paboThl, COOJIOIATh
npaBuia mpu pabore ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHMBaTh W  UHTEPIPETUPOBATH  HHGOPMAILIHMIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpeACTBa MaccoBOW HMH(OpPMaLUU, HAYYHO-TIOMYJISPHBIE MaTepUabl),
paccmaTpuBaTh  rJ00ajbHBIE  SKOJOTMYECKHE  MpOOJEeMbl  COBPEMEHHOCTH,
¢bopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

yMEHHE CO371aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIC COOOIICHUs, 0000IIas
OnoNIOornYecKyo HH(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MTOHSI TUHBIN armnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoasbnbie | IlpakTuyecku (upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI e padoTbl
pecypcsbl
bu6moreka [IOK
1 b 2 0.5
MOTIOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
VIBLIC CHUTCMBL 1 1x Oprausatus https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 X 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIIETKH httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 JKHSHECATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE 1 UHAMBUIYAJIbHOE Pa3BUTHE bubnuoreka [IOK
5 5) 1
OPraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
C3CPEHOC BPOMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KoHTpoJsbHbI IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
e padoThl padoThI
pecypcsl
bu6mmoreka [IOK
1 DBOJIOIMOHHAS OHUOJIOTHUS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HukHOBeHME 1 pa3sBUTHE )KU3HHU Ha bubmorexa HOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6moreka [IOK
3 Opraau3Mbl U OKpy>KaroIas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6moreka [IOK
4 Coo01mecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
5 PesepBHOE BpeMs 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrpoasubie | IlpakTuyecku A op
Bcero U3y4deHusi | oOpazoBaTeSibHbIE
padoTsbI e padoTbl
pecypcsbl
bubmmoreka [IOK
https://m.edso0.ru/863e612
1 buosorus B cucreme Hayk 1 5
Https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTrueckas padora Ne 1 bubnuoreka [IOK
2 «Hcrob30BaHKe pa3IMIHbBIX METOJIOB 1 0.5 https://m.edso00.ru/863e612
MIPU U3y4EHUH OMOJIOTUYECKUX 2
00BEKTOBY
bu6mmoreka [IOK
buonoruueckue cuctemMbl, IPOLECCH U
3 1 https://m.edso0.ru/863e656
UX U3y4CHHE 4
4 XuMH4ecKui cocTaB KieTKu. Boja u 1 bubnmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edso0.ru/863e6b7
2
depMeHThl — OUOJIOTUYECKHE
Katanuzaropsl. JlaboparopHas paboTa Ne bubnuoreka [IOK
6 1 «M3y4yeHne KaTamuTHYECKON 1 0.5 https://m.edsoo.ru/863e6b7
aKTUBHOCTH (pepMEHTOB (Ha pUMepe 2
aMUIIa3bl WA KaTalasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bu6mmoreka [{OK

7 Vraesoasl. JIunuael https://m.eds00.ru/863e687
0
bu6mmoreka [{OK
8 H AT
YIJICHHOBDIC KHCIOTST https://m.edso0.ru/863e6d5¢
9 Hcropus u MeTO1bI U3y4EHHUSI KIIETKU. bubnuorexa [JOK
Kiterounas teopust https://m.edso0.ru/863e6e88
10 KreTrka kak 1ie10CTHAs )KUBask CHCTEMA
CrtpoeHnune sykapuoTHUYECKON KIIETKH.
Jlaboparopras padora Ne 2 «M3yueHue
Patoprat b - YA Bu6muorexa IJOK
CTPOEHUS KJICTOK PACTCHUM, )KHBOTHBIX,
11 OHBOB 1 GAKTEnII 0 MIKDOCKOLOM 0.5 https://m.edso0o.ru/863e6ff0
p p A P https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpOTIpErapaTax u ux
OITHUCAHUEY
bu6mmoreka [IOK
12 06 o
MCH BELIECTB I METADOTHIM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 D . X
OTOCHIITES. ACMOCHITES https://m.edso00.ru/863e7c98
. bu6mmoreka [JOK
14 S §)
HEPTETHHCCKHI 0OMEH https://m.edsoo.ru/863e7aae
’KuzHeHHBIN UMK KISTKU. [{enenue
KJIeTKH. MuTo3. JIJaboparopHas pabota
bubmuoreka [JOK
15 Ne 3 «HabGmrogeHue MuTo3a B KIIETKaX 0.5
https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 buocunres 6enxka. Peakius MaTpuuHOTO bubnuoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6rocuHTe3 OenKa bubnuorexa LIOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
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/863e796¢e

bu6mmoreka [{OK

18 Heknerounsie popMbl )KU3HH — BUPYCHI https://m.edso0.ru/863e754
0
bubmmoreka [{OK
https://m.edso0.ru/863e81b
19 ®DopMBI pa3MHOKEHUST OPTAaHU3MOB 6
Https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIUIOOTBOPEHUE. bu6moreka [IOK
21 JlaboparopHas padota Ne 4 «3yueHue 0.5 https://m.edsoo.ru/863e81b
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX 6
MHUKpOTpenaparax»
bu6mmoreka [IOK
22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB https://m.edso0.ru/863e843
6
23 ['eneTnka — Hayka 0 HaCIEJICTBEHHOCTH bubnuoreka [JOK
Y U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEOBAHUS bubnuoreka [JOK
24 MPU3HAKOB. MOHOTHOpHIHOE https://m.edso0.ru/863e887
CKpelllMBaHue 8
o5 JluruOpuHoe ckperuBaHue. 3aKoH bubnunoreka [JOK
HE3aBUCUMOI'0 HAcCJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE Hacle10BaHue MPU3HAKOB.
26 JIabopartopHas pabota Ne 5 «M3yuenue 05 bubnuorexa LIOK

PE3YyJIbTATOB MOHOFI/I6pI/II[HOFO )41
,Z[I/IFI/I6pI/II[HOFO CKpCHIMBAaHUA Y

https://m.edso0.ru/863e8c60



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

Ip030(HUIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax

T'enetuka nosna. Hacneqosanue

bubmmoreka [{OK

27
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneactBenHas
M3MEHYUBOCTh. JlaboparopHas padoTa No
6. U3yuenne MoaupUKaMOHHON bubnuorexa [JOK

28 0.5
W3MEHYHMBOCTH, TIOCTPOCHUE https://m.edso00.ru/863e8efe
BApUAIIMOHHOTO Psijia ¥ BapUAIIMOHHON
KpUBOI»

HacnencrBenHast \3BMEHYMBOCTb.

29 JlabopaTtopHas pabota Ne 7. «AHanm3 05 bubmuotexa [JOK
MyTalui y Jpo30(uisl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOTpenaparax»

bu6mmoreka [IOK
30 ['eneruka yenoBeka https://m.edsoo.ru/863e8d7
8
PeseprubIit ypok. O6001IEHNE TIO TEME
31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD
OpPraHU3MOB»
bubnuoreka [JOK
32 Cenekuus Kak HayKa M IIpoLecc https://m.edso0.ru/863e921
4
bubnuoreka [JOK
MeTo1bl U JOCTUKEHHUSI CETICKIIUU

33 . https://m.edsoo.ru/863e921
pacTeHHii U KUBOTHBIX 4
buoTtexHonorus kak oTpacib bubmotera [JOK

34 P https://m.edsoo.ru/863e933

IIPpOU3BOJACTBA

6



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KJIACC

KonuuecTBo yacoB Hara
Ne DJIeKTpOHHbIe HH(poBbIE
Tema ypoka KoHTpoabHbI IIpakTuyecku H3y41CHU
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
e padoThI e padoTbl A
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUS 1 bubmorexa [TOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTus npeacTaBieHuit 00 1 bubnnorexa [JOK
9BOJIIOLUA https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Mirkpoososromus . https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEHTapHas eTUHUTIA
4 BH/Ia U ABOIoNMK. JlabGopaTopHas 1 05 bubmuorexa [JOK
pabota Ne 1 «CpaBHEHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIO)
5 JIBKyIHe CUitbl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) SBOTIONIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiit 0TOOP B €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTatsl 3BOIIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 HampaBnienus 1 myTH MakpOd3BOJIIOIHNH 1 bubmmorexa [JOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONINN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HcTopus xu3HU Ha 3eMile U METObI €€

10
U3yYCHUS
11 ['MnoTe3bl NPOUCXOKIACHUS KU3HU HA bubnuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo spam 1 bubnuorexa [JOK
IIEpUOAaM https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIbI 3BOJTIOIUU
s pHaCTHTeJIBHOFO 1 )KMBOTHOTO MHpa. Bu6morexa [IOK
pakTudeckas pabora Ne 1 <<H3zlquHe 0.5 htts://m.edso.ru/863eaghe
MCKOTIAEMBIX OCTATKOB PACTCHUN H
KUBOTHBIX B KOJIICKITHSIX»
14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) Et?sz/P/I;T:cIi(sz?ﬁ/I; 63eac2c
16 JBmxkymue cuitbl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IMU IBOJIOLUH YeJIOBEKa
18 UYenoBeueckue pachkl U IPUPOIHBIC bubnnoreka [JOK
aJanTalyy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHHUE U pa3BUTHE )KU3HH Ha
3emiie»
20 DKoJIoTus KaKk HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
29 AbuoTtnueckue (akropsl. JlaboparopHas 05 bubnuorexa [IOK

pabota Ne 3. «Moposornueckne

https://m.edso0.ru/863eb10e
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0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oburtanus». JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCa»

bubnuorexa [JOK
23 buommueckue daxtopu https:// m.edSO(I)_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«IIoICYET IOTHOCTH MOITYJIALIUI
Pa3HBIX BUJOB PACTCHHIDY
bubnuoreka [IOK
25 Coo0bmecTBa OpraHu3MoB — OHOIIEHO3 httos://m.e dsogru 1863eb46a
bubnuoreka [IOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) https://m.e dsocL).Iru 18636b46a
OcHOBHBIE TIOKa3aTeNN HIKOCUCTEMBI.
27 DxoJsiorrnueckue nupamuapl. CBoCTBa bubmorexa LOK
sxocHcTen. CyKieeers https://m.edso0.ru/863eb5fa
28 [IpupoaHbIE 2KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas skocucTemMa bubnuoreka [JOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLECTBOBAHUS bubnnoreka [JOK
orocdepbl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE MPUPOIBI U bubnunoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O00011IEHNE TEMBI

«COO6H.ICCTB& " 3KOJIOTMYCCKUC
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CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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