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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeeNICHUs] TOAXO0M0B K (OpMHpOBaHHIO COAEpXKaHHS y4eOHOro mpeaMmeTa
«buonorusty  cocraBmwnM: KoHuentyaiabHele mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IleJiel, COJep)KaHus, pe3yJbTaToB OOy4YeHHs W
TpeOOBaHMM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEsIX U
NPUHIINIAX, XapaKTePU3YIONUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnerupuke OMoJIOTHH, € 3HAYCHUH B TIO3HAHUU JKUBOU MIPHUPOABI U 00ecTIeueHU!
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. CoriacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTpe/ieNIeHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI T10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonoruu nAaéT NpeACTaBICHHE O LensaX, o0 oOmieit
CTpaTernu OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUA OOYYaIOUIUXCA CpEeACTBAMHU
yuyeOHoro mipeamera «buonorusi», omnpenenser 00s3aTeIbHOE TPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO0 TOCIEA0BATEIbHOCTh U3YUCHHs YUeOHOr0 Marepualia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKHM 00pa3oBaTeIbHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamMe 10 OMONOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METalmpeIMETHbIM U MpPEIMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
JEeSATENbHOCTU/YUEOHBIX JCHCTBUN OOYYaIOIIMXCS [0 OCBOEHHUIO COJEPIKaHMS
OMOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme no ouonorun (10—-11 kiaccel, 0a30BbIi YPOBEHB) peain30BaH
IOPUHLKII TPEEMCTBEHHOCTH B HM3y4e€HUU Ouosioruu, Onarojgaps 4emy B Heil
NpPOCMAaTPUBAETCA HAMNpPAaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUsS,  IICHHOCTHBIX
OpPUEHTALINNA JIMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOLIEHHUEM K OKpYXarollel NpUpoAHON cpene.
[ToaTOMy Hapsimy ¢ M3ydyeHHeM OOLIEOMOIOTUYECKUX TEOPH, a TakKe 3HAHWM O
CTPOCHHH KMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OUOJIOTHM YJEICHO BHUMAaHHE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUs MPUKIAAHbIX 33/]a4, B
TOM 4YHCle: NpO(UIAKTUKU HACJIEJACTBEHHBIX 3a00J€BaHUN YelIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUA B OKpY)KaloIIed NPUPOTHOW Cpene, aHajau3a
BJIMSIHUSL XO3SMCTBEHHOW JESITEIbHOCTU YEJIOBEKa Ha COCTOSHUE IMPHUPOAHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAJHON HAIIPaBICHHOCTH
ydaeOHoro mpeameTa «bruomorus» MpoaUKTOBAaHO HEOOXOAMMOCTBIO OOecTieueHUs
YCIIOBUH ISl peIlIeHUs] OJJHOW M3 aKTyaJbHBIX 3a/1ay IKOJIBHOTO OMOIOTUYECKOTO



oOpa3oBaHMsl, KOTopas mpeamnojaraeT (GopMUpOBaHHE Yy  OOydaroIIUXCs
CHOCOOHOCTH aJaNnTUPOBAThCA K M3MEHEHHMSIM JMHAMUYHO Pa3BHBAIOLIEIOCH
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHe cpeaHero oOimiero oOpa3oBaHMs 3aHMMAET BaXHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIIMXCS MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIMpsieT U 0000mIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYNTENIbHBIX INPHU3HAKaX — YPOBHEBOW OpPraHMU3alMA W D3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIs:  TO3HAHMS  3aKOHOB  KUBOM  MPHUPOAbI, (QOpMHUpPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/J0pPOBOTO M 0Oe30macHOro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIICHUS, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOE
1 YEIJIOBEKY.

Bonbiioe 3HaueHne OGMOIOTUS UMEET TAKXKe JUIs PEIICHUs BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  oOpa3oBaHus,  COLMAIU3ALUU
oOyuvaromuxcs. M3ydyenune 6uonorun obecrnednBaeT yciaoBus s (OPMHUPOBAHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET HMHTErpaly OMOJIOTHYECKUX 3HAHUU C
NPEICTABICHUAMHU U3 JAPYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O NpPEIHA3HAYEHHH Y4YEOHOro MpeameTa
«buonorusi» CcOCTaBUIM OCHOBY I ONpPENEICHUS INOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHHMIO €ro COJAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme II0
OHMOJIOTUH.

Ot6op coxmepkanusi yuyeOHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3UIMHA KyJIbTypoCcOOOpa3HOTO MOAXOIa, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHUS M yMEHMsI, 3HAUMMBbIE JUIs
¢opMupoBaHus OOIIEH KyJIbTYpBl, ONPEACNAIONINE aJEKBAaTHOE IOBEACHHUE
YeJloBeKa B OKpYXarolled MPUpPOJAHOU cpele, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU JesaTenbHOCTH. Ocoboe MeCcTO B 3TOW CUCTEME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JiIs1 (POPMUPOBAHMUS
IPEICTABICHUA O COBPEMEHHOM €CTECTBECHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3alUuU
OMoIOrnuecKoro oopa3oBaHMUsL.

CrpykTypupoBaHHe cOIepX aHUs Y4YyeOHOro Marepuajga B IporpaMMe IIo
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUNA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aliuu u
ABOJIFOLMU. B COOTBETCTBHHM C 3THM B CTPYKType yueOHOro npeamera «bruonorus»
BBIJICJIEHBI CIIEYIOUIUE COAEPKATEIbHbIE TMHUN: «brosorus kak Hayka. MeTonabl
Hay4yHOro Mo3HaHMs», «KieTka kak Ouonormyeckas cucrema», «OpraHuszM Kak
Oouonoruyeckas cucrema», «CucrteMa U MHOrooOpasue OpraHH4eCKOro MHpPay,
«OBONIOLMS KUBOI NPUPOJIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp um3yuenuss yueOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(DyHKLIHMOHAJIBHOM



OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEeHHE YMEHH
WCITOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JEUCTBHA B OTHONICHWH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTikenue 1enu u3ydeHus: yuyeoHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTeurnBaeTCs peUICHUEM CIIeIYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUU O OHOJOTUYECKUX TEOpHUSX,
VUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUIIaX, CIyKAIUX OCHOBOMN
st popMUpOBaHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METO/IaX HAyYHOT'O MO3HAHHUS, CTPOCHUH, MHOTO00Opa3ui U OCOOCHHOCTSIX KUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHM3AIINH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAaHUAX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTyaIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCe aHalIM3a JaHHBIX O MYTAX PAa3BUTUS B
OWOJIOTMY HAYYHBIX B3IVISIIOB, HUACH M TOIXOJOB K W3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0me KyJIbTypbl, (YHKIMOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJIICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPUPOJLI HAa OCHOBAHWHM 3HAHWW M OIBITA, IOTYYEHHBIX IIPH
M3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JAESITENbHOCTH YeJIOBEeKa, Pa3BUTHH
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHH M arpoOUOTEXHOIOTHI;

BOCMIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS UYEJIOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHHUS K HEH, COOTIOICHUS STHICCKUX
HOPM TP MPOBEICHNN OMOJIOTUYECKHUX UCCIIEeI0BAHMI;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTHU MO OTHOIIECHUIO K OKpY XKarolen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJNIIOICHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero obpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHON 001acTH « ECTECTBEHHO-HAyYHBIE PEAMETHD.

Jliist m3ydenust Onooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34
yaca (1 gac B HeeI0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECKUMU H
JIPYTUMHU €CTeCTBEHHBIMU HayKamu, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruun B (HOpPMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoabl TO3HAHUS KUBOUM PUPOIbI (HAOII0/ICHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KiaccupuKaims, MOJCTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuis! 1 cxeMbl: «MeTo bl MO3HAHUS KUBOU TIPHPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktruueckass padora Ne 1. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB MpH
M3YUYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTeoIeHOTHYECKHit), OnocqepHBIi.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3aIAA
KABOU IPUPOIBD).

Oo6opynoBanue: Moaenb MoJiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHN COCTaB KIETKH. XUMHYECKHE JJIEMEHTBI: MaKpPOSJEMEHTHI,
MHUKpPO3JIEMEeHThL. Boia 1 MuHEpanbHbIe BELIECTBA.

@OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B KkieTke. [lomnepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTHUYHAsA CTPYKTypa). XHMHUYECKHE CBOWcTBa OenkoB. buonorunueckue
byHKIMN OEIKOB.

®epmeHTtsl — Ouonormdeckue Katanu3aTopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoctb. KodepmenTsl. BuraMuHsbl.
Otauuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.



VYrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30Kcupub03a),
aucaxapuipl - (caxaposa, JIakTo3a) M Mojucaxapuibl (Kpaxmas, TJIMKOTEH,
1eJUTI0103a). buonornyeckue (yHKIMH yIIIEBOJOB.

Jlumuasl:  Tpuraunepunasl, (ochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue ¢yHknmu JunuaoB. CpaBHEHUE
yTJIEBOAOB, OCIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPIHUH.

Hyxknennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JTHK. Crpoenue n pynkuuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIUH.

[uronorust — Hayka o kieTke. Kilerounasi Teopusi — mpuMep B3auMOIECHCTBUS
ujel 1 PakToB B HAYYHOM MMO3HAHUHU. MeTO/bl U3YUEHUS KIETKH.

Knerka xak 1menoctHas »kuBas cuctema. OOIIMEe MNpU3HAKUA KIETOK:
3aMKHyTas HapyxkHas memOpana, moinekynsl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: »yKapuHOTHYEeCKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
IYKaApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >XUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIUKC, UX
¢ynkuuu. [Inazmarnueckas memOpana, €€ cBoiicTBa U pyHkuu. LluTomnasma u eé
opranounibl. OmHomemOpannbie opraHounsl kietku: OIIC, ammapart [Nombmxw,
nu30coMbl.  [10yaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MUTOXOHAPWUH, IUIACTHUBIL.
[Ipoucxoxaenre MUTOXOHIApUN U TuiacTuh. Buabl mmactua. HememOpanHbIe
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, UEHTPUOIU, PECHHUYKH,
KryTUKU. OYHKIMHA OPraHOUJIOB KJIETKU. BKirroueHus.

Snpo — perynsTopHbiii IeHTp KieTKu. CTpoeHue siapa: siaepHas 00oJouka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuuer u cxembl: «llepuoanueckass Tabiuila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenne MoieKyJibl
AT®», «CtpoeHue >yKapuOTHYECKOM KIETKW», «CTpOoeHUEe KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«Ctpoenue sazpa KIEeTKn», « Y IIeBoAbD), «JIMmuasn.



O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE HJisi TPOBEICHUS
HAOJIIOICHUM, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBLHBIX KJIETOK.

JlaGopaTopHblie ¥ IpakTHYecKUe padoThbI:

JlaGoparopHas pabora Ne 1. «l3yueHrne KaTadIUTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOeHHsS] KJIETOK pPaCTEHU,
KUBOTHBIX M OaKTEepUil MOJ, MUKPOCKONIOM Ha TOTOBBIX MHUKPOIpENaparax U Ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMmeH BenecTB, WK MeTadoJIU3M. ACCUMMWIALMS (TJIACTUYECKU 0OMEH) U
JUCCUMWISIIIUSL (9HEPreTUYeCKuid OOMEH) — JB€ CTOPOHBI €IMHOIrO0 Ipollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEUIECTB W DHEPTUU B TIOHUMAHHH
MeTabou3Ma.

Tunbel oOMeHa BeliecTB: aBTOTpOodHBIN U rerepoTpodHsiif. Poib ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TeMHOBas (a3bl ¢oTtocuHTe3a. Peaknuu
dotocunreza. dpPexTuBHOCT PoTOCUHTE3a. 3HAUCHHE (OTOCUHTE3A IS KU3HU
Ha 3emsie. BiusiHue ycnoBuii cpenbl Ha (OTOCMHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIHue OaKkTepun. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3emIIe.

OHepreTuueckuii oOMeH B KJeTke. PacieruieHne BelecTB, BBIACICHUE U
AKKyMYJIUPOBAaHUE DSHEPrUM B KIETKE. OTambl HHEPreTUYECKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabpl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnurenbHoe dbochopunupoBanue. OddexTuBHOCTD
HHEPreTUYECKOro ooMeHa.

Peakiuu wmartpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetndeckoil mHpopmanuu B KieTKe. ['€HETHYEeCKUW KOI U €ro
cBoricTBa. Tpanckpunius — MarpuuHbiii cuaTe3 PHK. Tpancmsiius — 6uocunTes
Oenka. Ortanbl TpaHcsauuud. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEGHHOCTH CTPOEGHHUS M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacreHuil, XUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BUIY) — Bo3Oyaurens CIIN/da.
OOpatHast ~ TpaHCKpUIIIUA, peBepTaza W  uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBaAHHIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . Banosckuit, K. A. Tumupsses.



Tabmumel 1 cxembl: «Tunel muTaHus», «Metabomu3amy», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3dMHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KierounbIii 1muki, wWiIM >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Pemnukaruss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL.
JluniouaHbldi WM TAaIUIOUJHBIA  XpPOMOCOMHBIE  HaOOpbl.  XpOMATHBI.
[lutonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wierkun — muto3. Craaum muto3a. IIporecchl, npoucxoadimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKH — aroITo3.

@dopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHNE, BET€TATUBHOE pa3MHOKeHUE. VMICKyCcCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIs CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. Ilporecchl, NMpoucxoasdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuil cmpicin u
3HAYEHHE MEUO03a.

['ameTtorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH W sSsUdHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u]l, SHUIEKJIeTKa) — CHEPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIIEKIETOK U crepMaTo30ouaoB. OruiogoTBOpEeHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE Ppa3BUTHE
(3MOpuorenes). Jranbl SMOPHOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHnes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHUOHANILHOTO PAa3BUTHS: MpPsMOE, HEmnpsaAMoe (JIndyuHOuHOe). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTAIUH PAa3BUTHSL.

JdeMoHCcTpanuu:



Tabmuier u cxembl: «®DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoiiHOE
OIUIOJOTBOPEHME Yy LBETKOBBIX pacTeHui», «BereratTuBHOe pa3sMHOXKEHUE
pacrenuity, «J/lenenue xkineTku Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOKY,
«Crpoenune xpomocombdy, «Knerounsi mukin», «Pemmukanus JTHK», «Mwutos»,
«Menosy, «IIpsmoe u HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MIEKONUTAIIUX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIIpEenapaThl «Cnepmaro3ounasl
MJICKOIIUTAIOLIETO», «SHIEeKIeTKa MieKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJENb-allIUIMKanusa «/lereHue KieTkm», MOJIesb
JIHK, monens MeTadha3zHON XPOMOCOMBI.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlaboparopnass pabora No 3. «HaOmromenwe muTO3a B KIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENapaTaxj».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIPENaparax».

Tema 6. HacsieACTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHetuku. Mcropust pazsutus reHetuku. Posb nuromorun
¥ SMOpHOJIOTMH B CTAHOBJIEHWU TE€HETHKU. BKIiai poCcCHUUCKUX U 3apyOesKHBIX
Y4EHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (THOPUAOIOTHUYECKUM,
LIUTOT€HETUYECKHM, MOJEKYJISIPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKUE
noHsATHs. [ eHeTn4YecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpenMBaHue. 3aKOH eIuHO00pa3us THOPUIIOB TEPBOIO
nokosieHusa. IIpaBuno gomMuHMpOBaHMsS. 3aKOH pACIICIUVIEHHUS IPHU3HAKOB.
I'mnioresa yuctorsl rameT. 11oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAaHMS
npu3HakoB.  lluToreHeTMdeckue  OCHOBBI  JUTHOPHUIAHOTO  CKpELIMBaHUS.
Ananusupyroiiee ckpemnuBanue. Mcrnonp30BaHne aHATM3UPYIOIIETO CKPEIIUBAHUSA
TUTSI OTIPE/ICNICHUS TEHOTHIIA OCOOH.

CuemnienHoe HacieioBaHue Tmpu3zHakoB. PabGora T. Moprasma 1o
CLETUICHHOMY HACJIEJIOBaHMIO T'€HOB. HapynieHne cuerieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'eneTuka mosia. XpOMOCOMHOE ONpPENEIICHUE M0JIa. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHble M TeTeporaMeTHble OpraHu3mbl. HacnenoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3menunBOCTh. BUABI H3MEHYMBOCTHU: HEHACIIECTBEHHAS U HACJIEICTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapualimoHHbI psi U BapuallioOHHas KpuBasi.



Hopma peakuuun npusnaka. KonuuecTBEeHHbIE M KaUE€CTBEHHBIE NMPU3HAKU U HX
HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, uid TeHOTUIIMYECKas, W3MEHYHMBOCTh. KoMOMHATHBHas
U3MEHYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTarmoHHasi "3BMEHUYUBOCTh. Kimaccudukaiusi MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBbIe. YacToTa v mpuuuHbl MyTanuii. MyTareHHnbie (pakTopsbl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieACTBEeHHOM n3MenunBoctu H. 1. BaBuiiosa.

Buesanepnast HaCIeACTBEHHOCTh U U3MEHYNBOCT.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbI T€HETHKHU
YeJIOBeKa: TeHeaIOrMuecKuil, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOE ONpEECICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacnencTtBeHnuble 3a00jeBaHUS 4YCIOBEKA: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJEICTBEHHOW MpPeIpacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHepaTuBHbIe MyTauuu. CTBOJOBbIE KiIETKU. [IpuHIUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKH U JICYCHUSI T€HETUUYECKUX
Oomne3Hell. MenuKo-rTeHETUYECKOe KOHCYJIhTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETUKHU B MPEAOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a001eBaHU YellOBeKa.

JdeMoHCcTpanuu:

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

Tabmuuet u  cxembl:  «MOHOrMOpUIHOE ~ CKpEIIMBAaHUE U €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUSI W €ro UUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpeluBaHUE,
«uTomornyeckue OCHOBBI JTATUOPUTHOTO CKpEIIMBaHUsY, «Meitio3»,
«B3auMozeiicTBie alIeNIbHBIX TE€HOB», «l'€eHeTHnueckne KapThl pacTeHUH,
KUBOTHBIX W 4eJOBEKay, «l'eHeThka monay», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOTO ¢ mnoJiom», «KapuoTunsl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MoaudukanuoHHas W3MEHUYHUBOCTH», «HacnmemoBanme pesyc-
baktopay, «I'eHeTuka rpynn KpoBuw», «MyTallmoHHasi U3MEHUYHUBOCTHY.

OGopynoBaHue: MoJeNu-anmInKauu «MOHOTHOPUIHOE CKPEIIMBAHKEY,
«Henonnoe nomuHupoBanue», «Jurnbpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «J[pozodmia» (HOpMa, MyTaruu
(bOopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox mOoCeBHOIM.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTIO U
TUTHUOPUIHOTO CKPEIIMBAHKS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEapaTaxy.

Jlabopatopnasi pabota Ne 6. «3yuenune MoaupuKainOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBONY.



JlabopatopHast pabota Ne 7. «AHanu3 MyTarnuil y Apo30(uibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWEe U aHAJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3aApOKIACHUE CEIEKIUU U JOMECTUKAIU.
Yuenue H. . BaBuioBa 0 1eHTpaXx NPOUCXOXKIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
1opoja, mTaMm.

CoBpeMeHHbIE METOIbI CeJIeKIUU. MaccoBbIii U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHW U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOICTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucrtas nuHus. CKpelIMBAHUE YUCTHIX JIMHUM.
['ereposuc, wiu rubpugHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPHJIUHT.
Otpanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBEHHBbIH MyTareHe3 H
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUS CEIIEKIMA PACTEHUM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak oTpacib MNPOU3BOACTBA. ['€HHAsi MHXKEHEpHUs. OTalbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranuszmoB. Kierounas
nmxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE PACTEHUM.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruyecknue W dTHYeckue  mpodbrmembl. [MO  —  reHeTHuecku
MOIU(PUITMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuuel U cxembl: kapta «LleHTphl TPOUCXOXKIEHHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenunity, «Otnanénnas rudpuanzanusy, «Padorsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHM», «KileTouHble KyIbTypsl W
KJIIOHUpOBaHUE», «KOHCTpynpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOJA0B U KOPHEIIOI0B AUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATENBHBII  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOIINOHHAA OMOJIOTHSA.



[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMonoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerensctBa »BoMonUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIGHHST BHUJOB B MaJCOHTOJOIMYECKON JIETOMHMCH, NEPEXOJHBbIE (OPMBI.
buoreorpaguyeckue: cxoncTso u paznuure ¢payH U (Gaop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IMyusi AMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJIOIMYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OomtonmonHass teopust Y. J[lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHK3MA. JIBWXKyliue Ccuibl 3BONIONMM BUAOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXEHUE NP OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAsT W3MEHUYUBOCTD,
O6opb0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas reopus 3Boouu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLHH.

JIBmokymue cuibl (paxTophl) IBOJIOLMU BUIOB B Npupoae. MyTalnOHHBIN
npoiiecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyNsliMOHHBIE BOJHBI M Apeud
reHoB. M3ouus u Murparusi.

EctecTBennbiii or6op — HampaBisoommii  (paktop dBomrOIUU. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. I[Ipumepsr
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOAJANITALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BU000pa3oBaHus: reorpauyeckoe, IKOJIOrHYECKOE.

MakposBononusi. DopMbl  3BOJMIONUMU:  (UIETUYECKas, JTUBEpPreHTHas,
KOHBEpIreHTHas, napajuiesbHas. HeoOpaTtuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HeCleUHaTu3UpPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTuBHas paguanus.

JlemoHcTpanum:

IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUUYECKOro MUpa Ha 3emiiey», «3apobIlin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmel  OOprOBI  3a
cymiectBoBanune», «EctecTBeHHBI 0TOOP», «MHOTO0Opa3ne COpTOB PACTCHUIDN,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimuuy»,  «MyTalmonHas

U3MEHYMUBOCTE», «Apomopdo3b», «Unmoamantaumu», «OO0mas aereHepanus,
«/IBmxymue cunel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.



Hapsunay, «boprba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHKE.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0op IUJIOMOB M CeMsH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUN Y
KUBOTHBIX», MOjieNb «OCHOBHBIC HAINPABJICHHS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuusa «DOpMbl COXPAHHOCTH
WCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojaenp anmukanus «llepekpéct
XpOMOCOM», BiIaxHble Impenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (HopMa, MyTanuu GOpMbI KPbLILEB U
OKPACKH TeNa).

JlaGopaTopHbIe M IpaKkTHYecKUe padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaboparopHas pabora Ne 2. «Onucanue nmpucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMe U Pa3BUTHE KU3HU Ha 3eMm.ie.

JloHay4dHble TPEACTABICHUSA O 3apOXKIACHUU >KU3HH. HayuyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOWOreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOM 3BoJtoIMU. HavanbHbie 3Tansl
ouonoruueckor sBosroruu. ['mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IIPOTOKJIETKH. [lepBble KIETKM M HX HBOIIOLMS.
@OopMHUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ TMepuoasl: KEeMOPHUHCKHH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKas 3pa 1 €€ NEPUOIbL: TPUACOBBIN, OPCKUI, METIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOTE€HOBBIN.

XapakTepuCTUKa KJIMMAaTa U IeOoJIOTMYECKUX MpoueccoB. OCHOBHBIE JTaIbl
ABOJIIOLMM PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHUl Hu
XKUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIH )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYeCKOro MHpa KakK OTpa)KeHHe 3BOJMOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXOXKJICHUH 4YejoBeka. Meroasl H3ydeHus aHTponoreHesa. CxonctBa H
pa3lInyus 4eI0BeKa U KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHUE YEIIOBEKA.



JIBroKky1ue cuwibl  (axTopsn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOIIEecTBeHHbIH 00pa3  >KU3HH,
M3rOTOBIIEHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJ MM U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, Yemoek npsaMoxoasmuid, YemoBek HeaHIEPTAIbCKHUM, YenoBek
pa3yMmHbIii. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUaJbHAas),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  TMpEJACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBaHUs. EAMHCTBO ueiloBedecKUuX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuel 1 cxembl: «Bo3aukHoBeHne CoHEYHOM CcUCTEMBI», «PasButume
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas Kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS YeJIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBeKay», «llpeBHenmue moan», «pesHue moan», «llepBbie
COBPEMEHHBIE JIOJIN», «HET0BEYECKHUE PACHD».

O6opynoBanue:  Mmymsiku — «[IpoucxoxkaeHue — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEpTajablld, KPOMaHbOHLA), CIEHOKH WIH
M300pakeHHsl KaMEHHBIX OpYAHMHM MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebrna), TeoxpoHoyiorHueckass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbIe M IpakTHYecKUe padoThbl:

[Ipaktruueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTCHHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypeHsl «IBONIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3mbl U OKpYysKamoas cpejaa.

DKOJIOTHUs KaK HayKa. 3aJaud U pa3Aeiibl 3KOJIOTruU. METOoIbl SKOJIOTMYECKUX
UCCJIEeI0BAHNM. DKOJIOTrMYECKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3[YILHAs, OYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Okonoruueckue (daktopel. Knaccudukamus 5KoJOTHYECKHX (PaKTOPOB:
abnoTuyeckue, OWMOTHYECKHME M AaHTPONOTeHHble. JleMcTBHE HKOJIOrMYECKUX
(hakTOpOB HA OPraHU3MBI.



AOGuoTtndeckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEpHOaU3M.
[IpucnocoGnenust  OpraHM3MOB K  JICWCTBUIO  aOMOTUYECKHX  (DaKTOPOB.
buonornuecknue puTMsl.

buotnueckne (akTOpBHL. Bunpr  OMoTMYecKuMX ~ B3aUMOJEHUCTBHIL:
KOHKYPEHITUs, XUITHNYEeCTBO, cuMOn03 u ero (opmel. [lapasutusm, koomeparus,
MYTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HadeHHWe OUOTHYECKUX B3aUMOJIEHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHu3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomysanuu. OCHOBHbIE IOKa3aTenu
NOMYJISIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4uciIeHHOCTH MOMYJISIUUA U €€ PeryJIsiiusl.

JlemoncTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmuuer 1 cxembl: kapta «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUA
opranuzmoBy», «®otonepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NMOMYJISIIIUU UHPY30pun-Ty Pesbkuny, «llutesbie nemnm.

JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopnast padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktruueckast padota Ne 2. «Ilocy€T MIOTHOCTH NMOMYJISIIUNA Pa3HbIX BUIOB
pacCTEHUI.

Tema 4. CooO1miecTBa ¥ 3K0JI0rHYECKHE CUCTEMBI.

Coo0miecTBO OopraHu3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
NpOCTpaHCTBEHHasA, Tpoduueckas (nuieBas). Bunbl-nomuHantel. CBs3U B
OonoIeHO3E.

Dkosioruyeckre cucrtembl (dkocucTeMmbl). lloHsitTue 00 »sKocucTeMEe U
ouoreonieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU 3KOCUCTEMBI. [luileBble 1enu u CceTu.
OcCHOBHBIE TMOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIHUSA. IKOJOTHMYECKHE
MUpaMUAbl: TPOAYKIIUHU, YHCICHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM:
YCTOWYUBOCTH, CAMOpPEryJisilius, pa3Butue. CyKIeccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJINCTBEHHOIO JIECa.

AHTpPOIIOTE€HHBIE ~ 3KOCUCTEMBI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak @akTop yCTOMYMBOCTH »dKocucTeM. CoXxpaHEHHE
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emIle.



Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rno0ambHONW 9KOCHUCTeMBI. JlMHamuueckoe paBHOBecHME€ H OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThI BelecTB 1 OMOTEOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yriaepoa,
a30Ta). 30HAIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B O6nochepe 3emiid. AHTpPOIOreHHbIle U3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME IPUPOIBI U YeJI0BEUECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToitunBocTH 6uocdepsl. OCHOBa palliOHATBHOTO
YOpaBJICHUS TPUPOJHBIMH pecypcaMd MW HMX HCIONb30BaHue. JloCTkeHus
OHMOJIOTMU U OXpaHa IPUPOJIbI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabnumpr u cxembl: «llumessie 1enu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nuTaHus», «IKOJOTHMYECKass HUpaAMUJIAY,
«buocdepa u yenosek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBoiiHOro  jeca», «buonenos Bomoéma», «ArponeHo3», «lIpumepHsbie
AQHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA Ipupody», «BaxueWlmme HUCTOYHUKHU
3arpsiI3HCHMsSI BO3/IyXa W TPYHTOBBIX BOM», «[louBa — BaykHeHIash COCTaBIISIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3ddexT», «DaKkTophl
pPaZAMOaKTUBHOTO 3arps3HeHuss Ouochepr», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azorta B mpupoze».

O6opynoBanue: Mojelb-anmmukanus «Tunudaabsle OUOIEHO3bI», TepOapwuii
«PacTtutenbHbie coobiiecTBa», Kojuiekiuu «buonenosy, «Bpeaurenu BaxxHeHmx
CCIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUICKIIMM PACTCHUH W
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM DKOJOTHYECKHM TPYIaM OIHOTO BH7A,
Kpacnas xnura Poccuiickoit ®Denepanuu, u300pakKeHHS OXpaHSEMBIX BHUIOB
pacTeHUM U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOGHHUS  OOydYalOIIUMHUCS TPOrpaMM  CpemHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUS mnpeaMmera «buosorus»
BBIJICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOIMMUCS POCCUUCKOMN
rpaXkJaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHNUI0, HaJM4he MOTHUBaMU K OOy4YeHWI0  OHOJOoTHhH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULUM PA3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHWsA, HAJIWYUE OSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npenmera «buonorus» mocturatorcss B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCATEIBPHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CIHOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMO3UMLHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO,
B3aUMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO H
TpaJUIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Deneparuu, npupoae u
OKpYXarouen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCThH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpWEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCXKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUaIOIIErocsi KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W IIPaBOINOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TNPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BHITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 10 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU H
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TPpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIepell
Ponunon, ropmoctu 3a cBOW Kpai, cBOO Poauny, CBOM S3BIK U KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTMKEHUSIM Poccruu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIA;



MMOHMMAHHUE 3MOIMOHAIBHOTO BO3/ICMCTBUS JKMBOI MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH,

S) ¢usnyeckoro BocnuTraHusd, GOPMHPOBAHMSA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIarOnoJIy4Yns:

NOHMMaHUE W peanus3alus 370pOBOr0 U 0e30macHoro obpasza KU3HU
(3m0poBO€  TIMTaHHWE, COONIOJIEHWE TUTMEHWYECKHMX TIpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, perylspHas ¢u3ndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPAaBWUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUN W HEMPUITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAINPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATD TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cepam mpodeccroHaIbHON AESTETbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  PEean30BBHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTHYECKH I€JIeCO00pa3HOE OTHOIICHHE K TNPHUPOJEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKpY>KaroLIEN CPEbI;

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOIOTHH
3HAHMST W YMEHHUS TpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJONOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPHUPOJIE,
HaMpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE  HEINpUATUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYNKaroUIEH
OPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE JKOJIOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;

HaJM4HMEe PA3BUTOIO 3KOJIOIMUYECKOTO MBIIUIEHHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NEeATEeNbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABAaTEIbHOW, KOMMYHHKAaTUBHON M COLUUAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH IKOJIOTMUYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHPOBAHHOCTF MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpPEACTBa
B3aUMOJEHCTBUS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHUMaHUE crneuuPuKkd OHOJOTUM KaK HayKd, OCO3HAaHUA €€ poJiu B
(OpMHpPOBaHUM PALMOHATBHOTO HAYYHOI'O MBINUIEHUS, CO3[JaHUU LIEIOCTHOTO
NpEJICTaBICHUS 00 OKpYXalolleM MHUpe Kak O €IMHCTBE MPUPOJbI, YEIOBEKA U
oOmecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMU AJII COBPEMEHHOM UMBHIM3AIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NOMCKA MyTeH BBIX0JIa U3 IIO0ANbHBIX KOJIOTHUYECKUX MPoOIeM U
o0OecrieueHusi mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
MCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OHUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIICHUST OOIIEl KyJbTYphbl, €CTECTBEHHO-Hay4HOW TI'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMO
IpU U3yYEHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IIOJY4YaeMble 3HAHUS JUIsl aHaiu3a M
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOISIINX B HEM M3MEHECHHU,
yMEHHUE JielaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C I[EJIbI0 TTOJYUYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKHE 3HAHMS IS
pemieHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATENHOCTh MHIUBUIYATbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30OBaHHUIO W
caM000pa30oBaHMI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OHUOJIOTUU B
COOTBETCTBUHM C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYUMble JUJI1  (OPMUPOBAHUS MHMPOBO33PEHUS OOYyHaArOIIUXCS
MEXIUCHUIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKAIOIINE
L[ETIOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuupuky MeTOJ0B MO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILLECTBO, YHEPTHUsI, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCJIe/IOBaHNe,  HAONIOJIEHUe, HU3MEpPEHHe,  DJKCIEPUMEHT ©  JPYTUXx),
YHUBEpCaJIbHbIEe y4eOHble JAeCTBUS (MTO3HABaTENbHbIE, KOMMYHUKATHUBHbIE,

pEryJIATUBHBIE), o0ecIeuynBaroIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIIETEHIIMU OOYyYaroluxcsi, CIHOCOOHOCTh
o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC MEXTUCIUTUIMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  yHUBEpPCAJIbHBbICE y4yeOHBbIE JICHCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
00pa3oBaHUsl IOHKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOoruvyecKune JaeicTBUsI:

caMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHMUSI, KiIacCU(pUKAIKU, 0000IIEHNSs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh MX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSTHUSIMH);

ONpEeNeNATh LeNu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUSL, COOTHOCUTh PE3YJIbTAThI AECSITEIbHOCTH C TOCTABJIECHHBIMHU LICJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKUE TOHSTHUS ISl OOBICHEHUs (PAKTOB U SIBJICHUU
KUBOU MPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS peCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUHN 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE 1eHCTBUSA:

BJIQJIETh HABBIKAMH YUE€OHO-UCCIEA0BATEIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIHOMY IIOMCKY METO0B PEIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JESATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COI[UAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYUYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OPMYJIUpPOBATh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATH IPUUMHHO-CJIEJACTBEHHbBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTyMEHTHl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHbIN TMOUCK MepeHoca CPEeACTB U CIOCO00B
JEeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAsiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX HUH(OpManuu (TekcTe yueOHOro
nocobus, Hay4yHO-NOMYJSIPHOW JUTepaType, OMOJOTMYECKUX CJIOBapsiX H
CIpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHanu3upoBaTh



HHOOPMAITUIO PA3TMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE |
otbope Ouosornueckoi MHMOpMalUK, HEOOXOAUMOM JJIsi BHIMOJHEHUS! YU4€OHBIX
3azay;

NpuOOpEeTaTh OMNBIT MCIOJIb30BAHUS HMHPOPMAIUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIB30BAHUS PA3TMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiorndyeckoi nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ononornyeckor HHPOpMANUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (OPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh W NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMH  pAacloO3HaBaHWSA W 3amUTHl  WH)OpMaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMoiu
3a/lay, YIYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIHUNA APYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHM);

pacno3HaBaTh HeBepOaJbHBIE CpeacTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaAMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYaIbLHOU
paboTHI MPU PELICHUH OMOJIOrHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaXI0TO YjeHa KOJUICKTHBA;



IPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIAThH IUIaH ACHCTBHIA,
pacnpenensiTh poiau € YY4ETOM MHEHMM Y4YaCTHHUKOB, OOCYX IaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMaHABI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TO3UWLUKUUA HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaums:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I BBIABIECHUS MpoOJIeM U HUX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa30oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pPELIEHUS NOpoOsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIAaCTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJI€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuIeKCMU Kak  OCO3HaHHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'O PELLIECHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E PE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl APYTMX IPU AHAIU3E PE3YJIbTAaTOB
NEeSATENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € TO3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupruyeckue sl yueoOHoro npeamera «bruonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JACSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3IMUHBIX YUEOHBIX CUTYyaIlUsiX, a TaKKe B pEasIbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00yUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAY4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUHU, (DPYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBaTh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboian3M (OOMEH BEHIECTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOperyJssiiys), YPOBHEBAasI OpPraHU3alIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKHUE TEOpHH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpajbHas JIOrMa MOJIEKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u yuyeHus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTeHuit H. V. BaBuiioBa), onpenensars rpaHUIIbI
MX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOII0/IEHHUE U
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



pe3yJIbTaTOB, MCHOJIb30BAaHHBIX HAYUYHBIX MOHSATHI, TEOPU U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M HIHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAUBUIYAJTBHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JUIsl IPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY KaIOIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJIEHUS B OKPYIKAIOIIEH
OPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouonoruu  u OMOTEXHOJNOTUIA  JJII  PalMOHAIBHOTO
MPUPOOTNOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
OUTUOPUHOE CKpPELIUMBAHUE, CIEIUIEHHOE HAaclleJOBaHUE, COCTAaBIISITh CXEMBI
MOHOTHOPUTHOTO CKPEIMBAHUS /IS MPEJCKa3aHusi HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PpadOThI, COONIOAATH
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(POpMaLWU, HAyYHO-IOIYISIPHbIE
MaTepuasbl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OWOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOUICHMUS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» 6 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTEeCTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/JE€ POCCUUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
BUJ, TIOMYJISAMSA, TeHOGOH/I, IBOJIOLHUS, JBIKYIIUE CHUIIbI ((DAKTOpPBI) IBOIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



JKOCUCTEMA, IMPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTHl, LENu IUTAHUs,
AKOJIOTHYECKas MMpamua, OMoreoleHos3, onocdepa;

yMEHUE H3JIaratb OWOJOrMYecKue Teopuu (PBOJOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoasiieBoro cxoactea K. M. bspa, depenoBanusi TJIaBHBIX HaIlpaBICHUN M
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
ONpPEAEATh IPAHUIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOTO IMO3HAHMS B OMOJIOTMU: HAOMIOICHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLECCOB U SIBICHUW, OPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHUE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pEe3yJIbTATOB, WCHOJIb30BAHHBIX HAYYHBIX IMOHSITHUWA, TEOPUHA U 3aKOHOB, YMECHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OMOJIOIMYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIylEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTMYECKUX (PAKTOPOB HAa OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA JHEPIMU B DSKOCHUCTEMAX, AHTPONOTCHHBIX H3MEHCHUH B
AKOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKHUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSATH MOJTYUYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIpl0 oOecreyeHus Oe30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY>KaIOLIUX JII0JIei, COOTI0IEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHE 3a/1aud, COCTABJISATh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTaHUsA);

YMEHHUE BBINOIHATh JA0OpPATOPHBIE U MPAKTUUYECKHUE pabOThI, COONIOAATH
MpaBuJia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHUYECKH OIEHMBAaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00AJIbHBIE  HKOJOTHYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIICHMS,
000011128 6MOJIOTMUECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUITHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE
HanMeHnoBaHmne pa3aeoB U TEM nudpoBbIe
Ne ni/nt P Konrpoiabusie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bubmuoreka [IOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEBIE CHCTEMEBI U UX OpraHU3aIus 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTaB U CTPOCHHUE KIETKH 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KM3HENCATENEHOCTS KIICTKHA 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHMe 1 MHAUBUAYAJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U I3BMEHUUBOCTD 2 15 bu6mmoreka [IOK
OpPTraHHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHOTEXHOJIOTHA https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uudposBbIe
Ne i/m P KonTpoabHbI IIpakTHYeckue (upp :
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoTbI
pecypchbl
Bbu6mmorexa [JOK
1 1
IBOmONMORHas dHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
3 Opra"usMbl 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa HOK
p py m pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo0111ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f4] ce74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uu@poBbIe
Ne n/m Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ b1 TO3HAHUS KUBOM MPUPO/IBL.
) [TpakTrueckast pabora Ne 1 | 0.5 bubnuorexa [JOK
«Hcnonp30Banue pa3aIM4HbIX METOIOB IIPU ' https://m.edso0.ru/863e¢6122
U3Y4YEHUU OHOJIOTHYECKUX O0BEKTOBY
3 buonornyueckne cucTemsl, IPOLIECCH U UX | bu6mmoreka [{JOK
H3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMHU4YecKuil cocTaB KiIeTku. Boga u | bubnuoreka [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 benku. Cocta u cTpoeHue 0enko 1
e TaB H CTPOCHHE OEIKOB https://m.edso0.1u/863e6b72
DepMeHThI — OHOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas pabora Ne 1
6 «U3 quI/IeI;aTaJH/ITI/IIj{eCKIZ)ﬁ alf’)FI/IBHOCTI/I 1 0.5 bubmmorexa I[JOK
Y ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTaasbl)»
bub6mmoreka [JOK
7 v I 1
[JIEBOIL. SHHIHIbL https://m.eds00.1ru/863e¢6870
8 Hyxkneunossie kucnotsl. ATO 1 bu6mmoreka [{JOK




https://m.edsoo.ru/863e6d5c¢

I/ICTOPI/ISI U MCTOABI U3YUYCHHA KIICTKH.

bu6mmoreka [IOK

9
Knerounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas )XKuBasg cCUCTEMA
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
JlaGoparopHas padora Ne 2 «3yuenne
PaTopHaz b . Y bubnuoreka [JOK
CTPOCHHUSI KIETOK PACTEHUM, JKUBOTHBIX,
11 CoUBOB 1 GAKTEPHI IO MIKDOCKOMOM Ha 0.5 https://m.eds00.1u/863e6£f0
p P A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OIMCaHUE
bu6mmoreka [JOK
12
O0MEH BEIECTB MM METa00TH3M https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 PotocunTes. XemocHHTes https:/m.eds00.1u/863e7¢98
. bu6mmoreka [{JOK
14 JHepreTHICCKHH 0bMeR https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Mutos. JlabopaTopHas padora Ne 3
15 «HaOmronenre MuTo3a B KJIETKAaX KOHUYUKA 0.5 bubmmorexa ITOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocuntes 6enka. Peakius MaTpuaHOTro bu6mmoreka [{JOK
CHUHTE3a https://m.eds00.1u/863e796¢
bu6mmoreka [IOK
17 T —0 0
PaHCIIAIHIA HOCHHTE3 belka https://m.eds00.1u/863e796¢
18 Hexknerounsie GOpMBI )KU3HU — BUPYCHI bubmorexa [TOK
P Py https://m.edsoo.ru/863e7540
19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB bubnuoreka [JOK




https://m.eds00.1ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [JOK

20 Meito3
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
)1 OmnogotBopenue. JlabopaTopHast pabora Ne 0.5 bu6mmoreka [JOK
4 «M3y4yeHue cTpoeHus MOJOBBIX KIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTMPENApaTax»
22 NunuBuayanbHOE pa3BUTUE OPTAHU3MOB bubmorexa [OK
AHBILY p p https://m.edsoo0.ru/863e8436
3 ['eneTrka — Hayka 0 HacJlIE€ICTBEHHOCTH U bu6mmoreka [JOK
W3MEHYUBOCTHU https://m.eds0o.1u/863e86{2
24 3aKOHOMEPHOCTHU HACJIEAOBAHUS bubnuoreka [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBaHUE https://m.edso0o.ru/863e8878
25 JurubpunHoe ckpernyBaHue. 3aKOH bu6muoreka [{IOK
HE3aBUCUMOI'0 HACIIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HAcCJIeI0BaHUE MPU3HAKOB.
JlabopaTtopHnas pabota Ne 5 «M3yuenue
26 e3 J'II;TaTI())B Mcf)HorH6 UHOTO I/}II 0.5 Bubmmorexa LIOK
pesy pHi ) https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y APO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»
['enetnka mosa. HacnegoBanue npu3HakoB, bu6mmoreka [JOK
27
CLIETUICHHBIX C TTOJIOM https://m.edso0o.1ru/863e8c60
28 N3zmenunBocTh. HenacnencreenHas 0.5 bubmuoreka [JOK

M3MEeH4YMBOCTh. JlabopaTopHas pabota Ne 6.
N3yuenmne MoupuKaIMmOHHON
U3MEHYNBOCTH, IOCTPOCHHE
BapUAILIMOHHOTO PsiJIa M BAPHALIMOHHOM

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




KPHUBOW»

HacnencrseHHast N3MEHUYUBOCTD.

29 JlabopatopHnast pabota Ne 7. « AHanu3 | 0.5 bu6mmoreka [{JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax»

bubmuoreka [JOK
30 r 1
CHETHKA Heqobeka https://m.edsoo.ru/863e8d78
Pesepublil ypok. O60011€HIE TIO TEME
31 «HacnencTBeHHOCTh M N3MEHUYNBOCTH 1
OpraHU3MOB)
bubmuoreka [JOK
32 C
CIICKILITL KAl HayKa H HPOHece I https://m.eds0o.ru/863¢9214

1 Metoapl ¥ JOCTHKEHUSI CENIEKITUN PACTEHUM 1 bubmuoreka [JOK
M JKUBOTHBIX https://m.edsoo.ru/863¢9214

bubmuoreka [JOK

34 bHroTEeXHOJIOTHsI KaK 0Tpacilb MPOU3BOJACTBA 1

https://m.edsoo0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 4




11 KIIACC

Kosnn4yectBo 4yacos JIEKTPOHHBIE
uugpoBbIie
Ne n/m Tema ypoka Konrtpoabnbie | IlpakTtudyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 bubmmorexa LHOK
H g Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTus npeacraBieHuil o0 ) bubnnorexka [IOK
JHBOJIIOLAHA https://m.edso0.ru/863¢9570
bub6mmoreka [{OK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak s7eMeHTapHast euHUIA
4 BHJIa U HBOIOIMU. JlabopaTopHas pabora ) 0.5 bubnuorexa [JOK
Neo 1 «CpaBHEeHUE BHIOB MO ' https://m.eds00.ru/863e¢99¢c6
MOP(OJIIOTHUECKOMY KPUTEPHUIO»
5 JIBmoKyIpe cuibl (3NeMeHTapHbIe (DaKTOPHI) | bubnmoreka [JOK
3BOJIIOLIUHT https://m.edsoo.ru/863e9da4
bubmnoreka [IOK
6 E i 0TO 1
CTeCTBEHHbII OTOOP M ero opub! https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOMIOLMY:
MIPUCTIOCOOTICHHOCTh OPTaHU3MOB U
. BHUI000pazoBanue. JlabopaTopHas padbora ) 0.5 bubnmnoreka [JOK
Ne 2 «Onucanue npucnoco0IeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCHTEIILHOTO
XapaxkTepa»
bubnuoreka [JOK
8 Hanpasnenus u myTu MakpO3BOJIIOLIMHU 1

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




9 HeobpaTtumocTs 3BoIOLIINN
10 Hcropus xu3HU HA 3eMIle U METO/IBI €€
M3yUYCHUS
1 I'unoTe3bl NPOUCXOKACHMS )KU3HU Ha bub6mmoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emMIie Mo 3pam 1 bu6muoteka [IOK
rnepuoaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl SBOJIOIIH
pPacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [TpakTrueckas padota Ne 1 «M3ydenne 0.5 bubmorexa HOK
p p - ?,] ’ https://m.edsoo.ru/863ea8bc
HCKOIIA€MBbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKIIMSX)
14 CoBpeMeHHas1 cucTemMa OpraHu4ecKoro bubmuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [TOK
p https://m.edsoo.ru/863eac2c
16 JIBrokyimme cuitbl ((pakTophl) bubnuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM SBOJIOLUH YETOBEKA
13 YenoBeueckue pacsl U IPUPOIHBIE bubmmoreka [IOK
ajanTalyiy 4yejioBeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O600IIeHHE 110 TeMe
19 «BO03HUKHOBEHUE U PA3BUTHE KU3HU HA
3emie»
20 DKoJI0rus Kak HayKa
)1 Cpenpl 00uTaHUS U IKOJIOTHIECKUE bubnnoreka [IOK

(bakTopbl

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




AbuoTtnueckue daktopsl. JJabopaTopHas
paborta Ne 3. «Mopdomornueckue
0COOEHHOCTH PacTEHHI U3 Pa3HBIX MECT

bu6mmorexa [IOK

22 oburtanwmsi». JlabopaTopnas padora Ne 4. 0-5 https://m.edso0.ru/863eb10e
«BnusHHE cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca
bubmuoteka LIOK
23 buornacciie daxrops: https://m.edsogru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nomysiiun. [Ipaktudeckas padora Ne 2 0.5
«IToacuéT MIOTHOCTHU MOMYJIALUNA Pa3HBIX
BUJIOB PACTEHUIND)
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 ngg;ifg;groug 63cbdta
bubnmnoreka [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) hitps:/m.e dsogru 1363ebd6a
OcCHOBHBIE TTOKA3aTENN HYKOCUCTEMBI.
27 Dxosornueckue nupamuabl. CBoricTBa buGnnorexa [IOK
sxocucTem, CyKieceus https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE 3KOCUCTEMBI
29 AHTPOIOTE€HHbIE SKOCUCTEMBI
30 buocdepa — riobdanpHas s3xocrucreMa bub6nmorexa [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK
onochepsl https://m.edso0.ru/863ebd16
32 YenoedecTBO B Onochepe 3emiu
1 CocymiecTBoBaHUE TPUPOIBI U bubnuorexa [JOK

YeI0BCUCCTBaA

https://m.edsoo.ru/863ebale
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PezepHblil ypok. O600111€HHE TEMBbI
«Coo0m1ecTBa 1 YKOJIOTUIECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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2.5

Becenosa Onbra AnekcaHfAposHg

TOT JOKYMEHT CBOEM
1 Noanucebo
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