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HOACHUTEJIBHAS 3AIINCKA

[Ipu paszpaboTke mnporpamMmbl MO OWUOJOTUU TEOPETHUUECKYIO OCHOBY IS
OMpeNeNieHUs] TOJAXO0/0B K (OPMHUPOBAHUIO COAECPKAHUS Yy4eOHOro MpeaMera
«buonorus» cocraBwin: KoHUentyanbHele nosoxenus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJIepkKaHus, pe3yJbTaTOB O0yYeHUsI U TpeOOBaHUI
K YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB, MOJOXKEHUSI 00 OOIIUX LENSIX W MPUHIUIIAX,
XapaKTEPU3YIOIIMX  COBPEMEHHOE  COCTOSSHUE CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanuss B Poccuiickoit denepannu, a Takke IMOJOXKEHHUS O CcrHenuduke
Ouosiornu, € 3HAYCHWU B TIO3HAHUM SKUBOM TIPUPOJABI U  OOECreYeHUU
CYILIECTBOBAHUs ueoBedecKoro obmecTtBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma o 6uosioruu JaéT MpecTaBlIeHHE O IeNsIX, 00 00IIeil cTpaTeruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHUS OO0YUYAIOIIUXCS CPEACTBAMH Yy4eOHOTO IpeaMeTa
«buonorusy, onpeaenser o0s3aTeabHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacnpenenieHue MO pasliesiaM M TeMaM, PEKOMEHIYEMYIO MOCJIeI0BaTEIbHOCTh
U3y4YeHHUs y4yeOHOTO MaTepualia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€l, JIOTUKKM 00pa30BaTEIbHOIO  MpOIlecca, BO3PACTHBIX  OCOOEHHOCTEH
o0ydJaromuxcs.

B nporpamme mo Guoioruu Takke YUUTBHIBAIOTCS TpeOOBaHUS K IJIAaHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H TPEIMETHBIM pe3yibTaTaM oOOy4YeHUs B
dbopMUPOBaHUY OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIHHON AEATEILHOCTH/YUECOHBIX
JEeHCTBHUM 00YyJaroNUXCs MO0 OCBOEHUIO COJIEpKaHUsI OMOJIOTHYECKOTO 00pa30BaHMs.

B mporpamme mo 6umomorum (10—11 xmacchel, 0a30BbI YpOBEHB) peain30BaH
IPUHITMIT MPEEMCTBEHHOCTH B U3YYE€HUHM OWOJOTHH, Ojaromgaps 4YeMy B HEH
MpPOCMATPUBACTCS  HANpPABJICHHOCTh HAa  pPa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMupOBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpHEHTAIIUN
JUYHOCTH, PKOJOTHYECKOTO MBIIUICHHS, TIPEJACTABICHUN O 3JI0POBOM 00pa3e KU3HH
1 OCpeXHBIM OTHOIICHHUEM K OKpYyXKaromeh mpupomaHoi cpene. I[loaTomy Hapsnmy c
U3ydeHHueM OOIeONOTOTUYECKUX TEOPUH, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CHUCTEM PA3HOI0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIIIMX B HHUX IMPOLECCOB B
porpaMme 1o OMOJIOTHH YAEJICHO BHUMAaHHE HCIOJIb30BAHHIO TIOJYYCHHBIX 3HAHUN
B T[IOBCEIHEBHOM JKM3HU IS pELICHUS TMPUKIAJAHBIX 33a/Jad, B TOM YHCIE:
Mpo(UIaKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHMSI SKOJOTHYECKU 1EJIeCO00pa3HOTrO IOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON Cpeae, aHAIM3a BIUSHUSA XO3SMCTBEHHOW JESITEIbHOCTH
YEeJOBEKAa HA COCTOSSHHE MPUPOAHBIX M HCKYCCTBEHHBIX S3KOCUCTEM. Y CHIICHUE
BHMMaHUsA K TMPUKIAJHOW HaANpaBICHHOCTH YydeOHOro mnpeaMera «buomorus»
MPOJIMKTOBAHO HEOOXOJUMOCTBIO OOECIEUEHHs] YCIOBUM ISl PElIeHUs OAHOU U3
aKTyaJbHBIX  3a7a4  IIKOJBbHOrO  OWOJOTMYECKOro  oOpa3oBaHMs, KOToOpas



npeanonaraer (OpMHUPOBAHHUE y OOYYaAIOIIMUXCS CIHOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecnieuriBaeT (QopMHUPOBaHUE y OOYyYAIOMIMXCS MPEACTABICHUN O HAYYHOU
KapTUHE MHUpa, paclupsieT M o0000m@aeT 3HaHMS O JKUBOM mpuponae, €€
OTJIUYMUTENIbHBIX TMpPU3HAKAX — YPOBHEBOW OpraHu3alld M HBOJIOLMH, CO3AaET
YCIIOBUS JUIsl: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJIbI, POPMUPOBAHUS (PYyHKIMOHAIBHON
IPaMOTHOCTH, HaBBIKOB 3JJ0POBOT0 M 0€30MacHOro o0pa3a KM3HHU, SKOJIOTHUYECKOTO
MBIIIJIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOM MPUPOE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaK»Ke ISl pEelICHUs BOCIIUTATEIbHBIX U
Pa3BHUBAIOLIUX 3aJlay CPEeJHEro o01Iero oopa3oBaHus, COUATU3ALNNA 00 yUarOIMXCS.
Nzyuenue ouonoruu oOecreuynBaeT yCIIOBUS TUTSE dbopmMupoBaHus
UHTEJUICKTYalbHbIX, = KOMMYHHMKAallUOHHBIX U  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HWHTETrpalMi OHOJOTMYECKUX 3HAHUN C
PEACTaBICHUSAMH U3 JPYTrUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU U
reorpaguu. Ha3BaHHbIE TMOJOXKEHHUS O TpeIHA3HAYCHUH YYEeOHOTO MpeaMera
«buonorus» cocTaBWJIM OCHOBY JUIsl ONpENEICHHs TMOAXOJAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEPKaHMs, MPECTaBICHHOrO B IPOrpaMMe 10 OUOJIOTUH.

Otb6op conepkanust yueOHoro mnpenMera «buomnorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C TMO3MUIMK KyJIbTYypOCOOOpPAa3HOTO TMOAXO/Ada, B COOTBETCTBUU C
KOTOPBIM OOy4aroIuecs: JOJKHbI OCBOUTh 3HAHUS M YMEHHsS, 3HAYUMbBIC ISt
dbopMupoBaHus 0011 KyJIbTYphl, ONPECISAIONINE aIeKBaTHOE TTOBEICHUE YelIOBEKa
B OKpY)Karolieil MpupogHOil cpene, BOCTpeOOBaHHBIE B TOBCEIHEBHON >XW3HHU U
PaKTUYECKON aesTeabHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAaHHMK 3aHMMAloT
AJIEMEHTBl  COJIEPKaHMs, KOTOpbIE CIy)KaT OCHOBOM nisi  (OpMHpPOBaHUS
MPEJICTABIICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MUPA U LIEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3allMd  OHOJOTHYECKOTO
o0Opa3zoBaHUsI.

CtpykTypupoBaHHE coJepKaHUs y4eOHOro Marepuaiga B TMporpamme IIo
OMOJNIOrMM OCYIIECTBJIEHO € Y4Y€TOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUM 00
OTJINYUTEIbHBIX OCOOCHHOCTSIX JKMBOM MPHUPOIBI, O €€ YPOBHEBOW OpraHU3alUU U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHOro mnpenmera «buonorus»
BBIJICJIEHBI CIEAYIOUIME COJiepKaTeabHble JTUHUM: «buomorus kak Hayka. MeTojsl
HAy4YHOTO TMO3HaHMs», «KieTrka kak Owonormyeckas cuctemay, «OpraHmsm Kax
Oouwonornyeckas cucremay, «CructemMa W MHOroo0Opa3ue OPraHUYECKOTO MHUPay,
«IBOTIOLHNS )KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp wu3yuenuss yudeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJaJicHue  OOy4YaloUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHU3alMuU KUBBIX CUCTEM PA3HOI'O paHra U NpuoOpeTeHnEe YMEHUN HCIO0JIb30BATh



ATU 3HAHMS JJIA TPAMOTHBIX JIEUCTBUN B OTHOILIEHUM OOBEKTOB KMBOW MPUPOJBI U
pelIeHUs pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06azoBom
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUW O OHUOJIOTUYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWjax, CIYyXalluX OCHOBOM
st GOpMUPOBAHUSL TPEACTABICHUNA O €CTECTBEHHO-HAyYHOU KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TMO3HAaHUS, CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX KHBBIX
CHUCTEM PAa3HOTO YPOBHSI OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOydYalOUIMXCS TO3HABATENIHHBIX, HHTECIUICKTYyJIbHBIX M
TBOPYECKUX CHOCOOHOCTEH B MpOIECCe aHalv3a JaHHBIX O IYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJ0B, HJACH W MOJAXOJ0B K M3YYCHHUIO J>KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHWE y oOOydaromuxcs O0Omel  KyabTypbl, (YHKIHMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHSATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOUM MPHUPOJBI HA OCHOBAHUH 3HAHHWM U ONBITA, MOJYYCHHBIX MPU U3YyUYECHUH
OuoJjoruu;

dbopMupoBanue y oOydYaromMxcs YMEHUW WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTHM TIO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEpPEeKHOT0 OTHOILIEHUS K HEH, COONIOACHHS ITUYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWUM [Jis TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKON KYIbTYPBI, 11 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM KU3HHU IS
OLCHKH MOCJEICTBAM CBOECH IEATEIBHOCTH MO OTHOIICHHUIO K OKPYXKAIOIIEH Cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJOJIeHHEe Mep MPO(UIAKTHKU
3a00JIeBaHM.

B cucreme cpemgnero o6miero oOpa3oBanusi «buomorusi», u3yuaemas Ha
0a30BOM ypOBHE, SBJISIETCS O0S3aTeNbHBIM YYEOHBIM TMPEIMETOM, BXOJIAIIAM B
cocTaB mpeaMeTHo obnactu «EcTecTBeHHO-Hay4yHbIe NpeaMeTb». JlabopaTtopHsbie
pabotel u mpaktudeckue 3aHATHS B MBOY «Tobomsckas COI» mpoxomar c
UCIIOIb30BaHuEM 00opyaoBaHus Touku pocra.

s u3ydenus OMOJIOTUM Ha 0a30BOM YpOBHE CpEeIHEro o0Iiero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kax Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHM, TEXHUUYECKUMH U
IPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocodueid, 3TUKOH, 3CTETUKOM MU IMPaBOM.
Ponb O6uonoruu B GopMHUpPOBAaHUU COBPEMEHHOM Hay4yHOU KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoabsl TIO3HAHMS KUBOW MPUPOJLI (HAOIIOJEHUE, DKCIIEPUMEHT, OINKCAHUE,
U3MepeHue, Kiaccuukarus, MoJeIupoBaHue, CTaATUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHuEe pa3aUYHBIX METOJOB TMpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cHCTEMBbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET u3yueHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, TOMYJIAIHOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEeHOTHYECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabmuiel 1 cxeMbl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpraHHU3aIllUU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KIETKH. XHUMHUYECKUE JJIEMEHTBI: MaKpOAJEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHHEpaJbHBIX Bewlects B Kierke. [lognepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHumble W 3aMEHUMbIE aMUHOKHUCIOTBI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MepBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XMMUYECKUE CBONCTBA OeNKOB. bruonornueckue GyHKIMN
OeNKOoB.

®depmeHThl — Ouosiorndyeckue katanu3atopbl. CTpoeHue (pepmeHTa: aKTUBHBII
ueHtp, cyoctpatHas cneudduuHocts. Kodepmentsl. Butamubbl.  Otiaunuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprbo03a), AUcaxapuibl
(caxapo3a, JakTo3a) M MoJaucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlunupael:  Tpurnmuuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbie cBolicTBa. bruonornueckue GpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOOB,
OCJIKOB U JTUMU0B KaK UCTOYHUKOB YHEPTUH.

HyxknennoBele kucnorei: JHK wu PHK. Hykimeotuaer — MoHOMEpHI
HyKIeuHOBBIX KucaoT. Ctpoenue u ¢pynkuun JAHK. Crpoenne u pynxnuum PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[Mutonorus — Hayka o kietke. KieTtounas teopusi — mpumMep B3aUMOJICUCTBUS
ujed u HaKkToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas uBas cucrema. OOIye NMpU3HAKU KIIETOK: 3aMKHYTasl
HapykHas MemOpana, mosiekybl JJHK kak renernyeckuii anmapar, cucTeMa CUHTE3a
Oeka.

Tunel KIETOK: dyKapuOTHYECKasi U Mpokapuotuyeckas. OCOOCHHOCTU CTPOCHUSI
npokapuoTHUeckord  kieTku.  Kierounass  crenka  Oakrtepuit.  CTpoeHue
AyKapUOTUYECKON KiIeTKH. OCHOBHBIE OTINYMS PACTUTEILHON, JKUBOTHOW U TPUOHOM
KJICTKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIMKC, HX
¢ynkiuu. [Inazmarnueckas memOpaHna, €€ cBoiicTtBa U ¢yHkuuu. Lluronnazma u eé
opraHousipl. OpHomemOpanHble opranouasl kietku: OIIC, ammapatr Ionbmxwy,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWABl KIETKH: MHUTOXOHIAPHUH, ILUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUM W TulacTua. Buael mnmactua. HememOpanHbIe
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN IIEHTP, IEHTPUOIN, PECHUYUKH, KTy THKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

Snpo — perynstopHblii 1eHTp kieTku. CTpoeHue siapa: saepHas 00010YKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel: «PacripeneneHrie XMMUYECKUX AJIEMEHTOB B HEXXUBOU MPUPOAELY,
«PacmpenienieHne XUMHUYECKHUX 3JIEMEHTOB B JKMBOU MIPUPOIEY.

Tabmuuet 1 cxemsl: «llepumomuueckas TabmUIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKYJbl BOAbI», «brocunTe3 Oenka», «CTpoeHHEe MOJIEKYJIbI OelKay,
«Ctpoenne depmentan, «Hykmneunosbie kuciaoTel. JJHK», «CtpoeHue mosekysibl
AT®», «CtpoeHue SyKapUOTUYECKOW KIETKN», «CTpOeHHE JKUBOTHOM KIIETKUY,
«CTpoeHHe pPACTUTENBHOM KIETKMW», «CTpOoeHUE NPOKAPUOTHUYECKOU KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE MJid MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHKPOMNpENaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

JlaboparopHass pabora No 1. «M3ydeHue KaTaquTUUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pabota Ne 2. «3yueHnue cTpoeHuUs KJIETOK PACTEHUM, ) KUBOTHBIX
1 OaKTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM METa00Iu3M. AcCCUMWISIUS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIIISIIUSL  (QHEPreTUYeCKUid OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipollecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB M HDHEPIMM B TMOHUMAaHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIn. Poib hepMEHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunte3. CBeToBast U TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocunTtesa.
OddextuBHOCTh GoTOCHMHTE3a. 3HaueHHE (OoTOCHHTE3a [JIs >KU3HU Ha 3emile.
Brnusaue ycnoBuidt cpenbl Ha  (POTOCHMHTE3 W CMOCOOBI  TIOBBIMICHHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTE3. XEeMOCUHTEe3UpyIolire OakTepuu. 3HAUYEHHWE XEMOCHUHTEe3a st
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTKe. PaclieruieHne BelecTB, BbIICICHUE U
aKKyMYJIMPOBAaHUE DHEPTUU B KJETKE. DTalbl dHEpreTHdYeckoro ooMena. ['mukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunmrpoBanue. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuHOoro cuHre3a. I'eHermdeckas wuHdopmamms u JIHK.
Peanuzanus reHeTmdeckod wuHpOpMaruu B KIeTKe. ['€HEeTHYeCKWid KOJ W €ro
cBoictBa. Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancmauus — OuocuHTe3
Oenka. Orambl TpaHchsauuu. KoampoBanue aMuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpYChl. Mctopust otkpeiTus BupycoB (. .
WNBanoBckuii). OCOOEHHOCTM CTPOEHUS W  JKMU3HEHHOIO IIMKJIa  BUPYCOB.
bakrepuodaru. bone3nu pacteHui, ;)KMBOTHBIX M YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMU.
Bupyc mmmynonedummra yenoeka (BUY) — BozOymurtens CIIMJla. OOpartnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodpunaktuka pacnpocTpaHeHUsT BUPYCHBIX
3a00IeBaHUi.

JdeMoHCcTpanum:

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



Tabmunplt u cxembl: «Tumbsl nutanus», «Merabomuszm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopomnact», «®Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIHMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTUueCKUui KOa»,
«Bupyce», «bakrepuodarn», «Ctpoenue M >xku3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-amminkauuu «Yasoenne JHK u Tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKN», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM 1K KieTku. MuTepdaza u MuUTOS3.
[Ipormecchl, mporekarmue B wuHTepdaze. Perumkanus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM Ha0Op — KapUOTHII.
JIuTnmonIHbINA ¥ TaTJIOUIHBIA XPOMOCOMHBIE HAOOpKI. XpomaTuisl. [{utonornyeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIBHOTO Pa3BUTUS OPTraHU3MOB.

Henenne knetkn — mMuto3. Craaum mutosa. IIpoieccel, mpoucxoasuue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIETKHA — aroITo3.

dopmMbl Pa3MHOKEHHsI OPraHW3MOB: OecIosioe W ToyioBoe. Buapl Gecrosoro
Pa3MHOKEHMS: JICJICHUE HAJABOE, I[IOYKOBaHWE OJIHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BETreTaTUBHOE pa3MHOXeHHUe. VICKycCTBEHHOE KJIOHHPOBAHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIOI0rO.

Meito3. Craguu wMeio3a. Ilpoiecchl, TPOMCXOMSIIME Ha CTAAMAX MeEHo3a.
[ToBenenue xpomocoM B meiio3e. Kpoccuurosep. buosiornueckuii CMbICI M 3HAYECHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KIETOK y )KHBOTHBIX. [los10BBIE
JKEJIe3bl: CEMEHHUKU U sngHUKHU. OOpa3oBaHNUe U Pa3BUTHE MOJOBBIX KIETOK — I'aMeT
(cmepMaro3ou, AMIEKIETKA) — criepMaTroreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepMato3ouoB. OmionorBopenue. [laprenorenes.

NuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAJIBHOE  Pa3BUTHE
(omOpuorenes). OTtanbl AMOPUOHATHHOTO PA3BUTHUS y TO3BOHOYHBIX IKHUBOTHBIX:
npoOsieHne, TracTpyismnusi, opraHoreHe3. [loctomOpuoHanbHOE pa3BuTHE. THIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMUYMHOYHOE). BrinstHue cpempl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O pAaCTEHUsS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHCcTpanum:

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



xpomocombl», «Kiertounslii nukin», «Pemmmkamua JIHK», «Mwutoz», «Meito3y,
«IIpssMoe n HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MIICKOMUTAIOIINX U YEIOBEKaY,
«OCHOBHBIE CTaJIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepmMaTo30U1bI
MJICKOTIUTAIOLIETO», <«SIHIIeKIIeTKa MIIEKONUTAIero», «KapuoknuHes B KIETKax
KOpEIIIKa JyKa», MAarHUTHAasg MoJeNb-aninkanus «Jlenenue kinetku», monens JHK,
Mo/ielib MeTadazHOil XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 3. «HabGmiomeHue muTOo3a B KIETKaX KOHUYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnas pad6ota Ne 4. «M3yueHne CTpOeHHUsI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HacsieACTBEHHOCTh U K3MEHYHBOCTH OPraHNU3MOB.

[IpenmeT u 3anaun reHETUKU. VIcTOpUsl pa3BUTHS T€HETUKHU. Posib IMTOJIOTHMU U
SMOPHOJIOTUU B CTAaHOBJICHWU T€HETHUKH. BKilam poccuilckux U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE I'€HETUKU. METO/Ibl TeHETUKU (THOPHUIOIOTUUECKUH, [IMTOTCHETHYECKUH,
MOJIEKYJIIpHO-TeHeTUYECKNi). OCHOBHBIE TEHETUYECKHWE MNOHATUS. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacleI0BaHUsl MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHuenem.
MonorubpugHoe CKpelMBaHUE. 3aKOH €IWHO-00pa3usi THOPUIOB TMEPBOTO
nokosieHus. [IpaBuiio 1OMHUHUpPOBaHUSA. 3aKOH pacuUleIuieHus mpu3HakoB. ['unoresa
gucTOThI raMeT. [IoHOEe ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCHMOI'O HaclieIOBaHUs MPU3HAKOB.
[{uTorenernyeckue OCHOBBI JTUTHOPUIHOTO CKpEIIUBaHH. AHAIU3UPYIOIIEe
ckpemuBanue. Vcnonp30BaHUE aHATU3UPYIOMIETO CKPEUIMBAHMS Uil ONPEIEIICHUS
reHOTHUIIa 0COOH.

CuermuieHHoe HacieqoBaHue npu3HakoB. Pabora T. Moprana mo cuermieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHue cuenieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUeCKHUE KapThl.

I'enetuka mona. XpoOMOCOMHOE OMpeAeNIeHHE Moja. AyTOCOMBI M IOJOBBIE
XpoMOCOMBI. ['OMOrameTHele M TreTeporaMeTHble oOpraHusmbl. HacienoBanue
[IPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCcTh. BUAbl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HACJICICTBCHHAS.
Ponp cpenbl B HEHACJEACTBEHHOW  W3MEHYMBOCTH. XapakTepucTrKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuWanmoHHBIN psin ¥ BapUAIlMOHHAS KPUBAs.
Hopma peakuun npusnaka. KonnuecTBEeHHbIE M KAYECTBEHHBIE PU3HAKNA U UX HOpMa
peaknuu. CBoicTBa MOIU(PUKAITMOHHOW M3MEHYUBOCTH.

HacnencrtBenHnasi, WM TeHOTUNUYECKAs, W3MEHYMBOCTh. KomOuHaTHBHAsS
U3MEHYUBOCTh. Meilo3 © MOJOBOM MpOIlECC — OCHOBA KOMOWHATUBHOMN



M3MEHYUBOCTU. MyTalimoHHas uW3MeH4YuBOCTh. Kitaccudukainus MyTanuii: Te€HHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHble (aKTOPHI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HaciHeACTBeHHOW n3MeHunBocTy H. 1. BaBunosa.

Buesnepnas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METONbl TE€HETUKHU
YeJIOBeKa: T'CHCAJIOTMYCCKU, OJM3HEIOBHINA, IIUTOICHECTUYCCKUN, OMOXUMHYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE ONpEACIICHUE TE€HOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOILIbIO
[111P-ananu3a. HacnencrBeHHble 3a00eBaHus YeIOBEKa: TeHHbIC 00JIe3HH, 00JIE3HU
c HACJIEICTBEHHOU MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE OoJe3HuU.
Comatnueckue u TeHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKH. [IpuUHIIUIIBI
310pOBOTO 00pasza KU3HM, TUATHOCTUKHU, MPO(PUIAKTUKU U JICUCHHUS TC€HETUYECKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIUMHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHI YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €0 IUTOTCHETHYECKasI
OCHOBa», «3aKOH PACIIETUICHUS U €r0 HUTOI€HETUYECKAs] OCHOBa», «3aKOH YHCTOTHI
rameT», «urubpuanoe ckpemmuBanuey, «lluTomoruueckre OCHOBBI TUTHOPUIHOTO
CKpeluBaHusm», «Meito3», «B3aumoneicTBUe aJUIEIbHBIX T'€HOB», «l eHeThdyeckue
KapThl PACTEHUM, KUBOTHBIX U 4eJoBeKay, «['eHeTuka mona», «3aKOHOMEpPHOCTHU
HACJIEAOBaHUsA, CUEIUIEHHOTO C TOJIOM», «KapHOTHUIIbI YeNnoBeKa M KUBOTHBIX),
«Bugel um3MmeHUMBOCTHY», «MoaudukanronHas HW3MEHYUBOCTHY, «Hacnenoanue
pesyc-dakropa», «I'eHeTuka rpymn KpoBu», «MyTarmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Monenu-anIuiMKanuu  «MOHOTHOPHUIHOE  CKpEIMBAaHUEY,
«Henomnoe nmomuHupoBaHuWe», «JlurubpumaHoe ckpemniuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOT B MHKporipenapat «Jpozoduna» (Hopma, mytanuu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuil «I'opoxX MoCceBHOM».

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopatopHast pab6ora Neo 5. «lM3ydeHuwe pe3ynbTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprHas pabora Ne 6. «M3yueHwe mMoaupUKAIMOHHON HW3MEHYMBOCTH,
MMOCTPOEHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHON KPUBOI.

Jlabopatopnast pabora Ne 7. «AHanm3 MyTtanui y Apo30(UIbl HAa TOTOBBIX
MHKpOIIPENnapaTax».

[IpakTuueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M IIpoLeCC. 3apOKICHHE CEJEKIUU U JOMECTUKALMS.
VYyenune H. 1. BaBunoBa o 1eHTpax NPOUCXOKIEHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacteHnil. LIeHTpbI MPOUCXOKIACHHS JOMAIIHUX KUBOTHBIX. COPT, MOopoAa, IMTaMM.

CoBpeMeHHbIE METOMbl ceNeKIMU. MaccoBblid M MHAUBUIAYAIBbHBIA OTOOPHI B
CEJEKIIMM pACTEHUM UM KUBOTHBIX. OILEHKa »Kcrepbepa. bIM3KOpOACTBEHHOE
ckpemuBaHue — HHOpuAMHr. Yucras nuHus. CKpellMBaHME YHUCTBIX JIUHUU.
I'erepo3uc, unu rubpunHas cuna. HeponacTBeHHOE CKpelulMBaHWE — ayTOPUIUHT.
Otnanénnas rubpuaunzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MojlydeHue
NOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MPOU3BOJACTBA. ['€HHAs MHXKEHEpPHUSA. OTarllbl
co3ganusi pekomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxkeHepus. KiieTtounble KylnbTypbl. MHUKPOKIOHAIBHOE Pa3MHOKEHUE DPACTEHUM.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIBCKOXO3SIMCTBEHHBIX  OpPraHU3MOB.
Okojnoruyeckue u atudeckue npodiaemel. [MO — renernuecku MoAUGUIMPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basuinos, 1. B. Muuypumn, I'. /1. Kaprieuenko, M. ®. 1BaHOB.

Tabmuuper u cxembl: kKapta «LIeHTpbl NPOUCXOXKAECHHUS W MHOTro00pa3us
KyJbTYPHBIX pacTeHUi», «llopoasl nOMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéunas rudpuauzamnus», «Pabotel akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTHM», «KieTouHble KyIbTyphl U
KIIOHUpOBaHue», «KOHCTpyHpOBaHUE U NIEPEHOC T€HOB, XPOMOCOM.

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

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Okckypenss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJNEKIMM pPACTEHUH U
’KUBOTHBIX (Ha CEJIEKIUOHHYIO CTAHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIIBITATEIbHbIN
YYacCTOK, B TEIIMYHOE XO3SIICTBO, TaOOPATOPHUIO arpOyHHUBEPCUTETA WM HAYYHOTO

LEHTPA)».
11 KJIACC

Tema 1. IBoIIOIIUOHHASI OHOJIOTUS.

[IpeanochIKu BO3HUKHOBEHHUS JBOJIIOLMOHHOW TEOPUH. BOIIOLMOHHAS
Teopuss U e€ Mecto B Oumonornu. BiusHHME 5BOIONMOHHOW TEOPUH HAa pPa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerensctBa 3BodtoNMH.  [lameoHTONOrMYECKHE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTMYECKOM JIETONMHUCH, NEPEXOJHbIe (OPMBEI.
buoreorpaduueckue: cxoacTBo U paziuuue GayH v (piaop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTUYECKHE: CXOJCTBA M paziuyusi SMOpPUOHOB pa3HbIX BUIOB
ITO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYJIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0ONIMYECKMX NyTe y Bcex
OpraHU3MOB.

OpomonuonHas teopus Y. JlapBuHa. IIpeanochbliku — BO3HUKHOBEHUS
napBuHU3Ma. J[BrKymiuMe cuibl 3BOJIONMM BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHMYEHHOCTH PECYpCOB, HEOINpEAENEHHAs W3MEHUYUBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxymue cuibl ((pakTopbl) 3BONIONMU BUAOB B mHpHUpoae. MyTallMOHHbBIN
npouecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lonynsiiOHHbIE BOJIHBI U JIpeii() TeHOB.
N3onsuus u Murpanusi.

EctecTBennbiii  orOOp — HampaBisomuidi - (aktop sBomonuu.  Dopmbi
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIEeHHOCTh OpPraHU3MOB Kak pe3yinbTaT 3Bojouuu. [Ipumeps
NPUCTIOCOOJIEHUN Y OpTaHu3MOB. ApOMOP(O3bI U UNO-aIANITAIIUH.

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

MakpooaBomonus.  @Dopmbl  3BoJOLMH:  (UIETHYECKas, JUBEPreHTHas,
KOHBEpTeHTHasl, mapasuiensHas. HeoOpaTuMOCTh 3BOJIOIHH.

[IpoucxoxaeHne OT HeclenUalIu3upoBaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualysl.

JdeMoHcTpanum:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, @. Mroanep, A. H. Cesepiios.

Tabauup! u cxemsl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apoJbIlin
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «®opmbl 60pHOBI 32 CYIIECTBOBAHHUEY,
«EcrectBennbii  0TOOpP», «MHOrooOpasue CcOpToB pacTteHuit», «MHoroobpasue
IIOPOJ KUBOTHBIX, «[lomymsanmm», «MyTanuoHHas U3MEHYUBOCTDY,
«Apomopdo3ely, «Mnuoamanramuny, «OOmas aereHepanus», «JBUXKyIIHE CHIIBI
sBomonnny, «Kaprta-cxema mapuipyra nyrtemectBusi Y. [lapBuna», «bopnba 3a
CyILIECTBOBAHHUE, «IIpucrnoco0aeHHOCTE ~ OPraHU3MOBY, «['eorpagpuueckoe
BUI000pazoBaHue», «IKOJIOTUUECKOE BUI000pa30BaHHEY.

O6opynoBaHue: KOJIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMUA OKPACKH, HA00p
IUIOJIOB U CeMsiH, KoJuteKIus «lIpruMephl 3alUTHBIX PUCTIOCOOTIEHUH Y KUBOTHBIX),
Mozelb «OCHOBHBIE HANpaBlIEHHUs HBONIOIUU», OO0BEMHas Moxaenb «CTpoeHue
TOJIOBHOTI'O MO3Ta IIO3BOHOYHBIX).



buoreorpajguueckass kapta Mupa, Koulekuus «@POpMBl  COXPaHHOCTHU
HCKOMAEMBIX JKUBOTHBIX U PACTEHHI», MOAelb ammunkanus «llepekpéct xpomocom»,
BIIAXKHbIE  mpenapatbl  «Pa3Butme  Hacekomoro»,  «PaszButme — AArymkm»,
MuKponpenapart «/po3zodpunay» (HopMa, MyTariui (GOpMbI KPbLIIbEB U OKPACKH TeJIa).

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «CpaBHeHHE BHJIOB MO MOPQPOIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnast pabotra Ne 2. «OnucaHue NpUCIoCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU Ha 3emue.

JloHay4dHbIE MNPEACTABIEHUS O 3apOXKACHUM >KU3HHU. HaydyHble TMIOTE3bI
BO3HMKHOBEHHUS! >KM3HM Ha 3emuie: aOuoreHe3 M mMaHCHepMHs. XUMHUYECKas
HBOMIOIMS. AOUOTEHHBIH CHHTE3 OPraHUYeCKUX BEHIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE TMOATBEPKIACHUE XUMHUUYECKOW sBoMoIMU. HauanpHble 3Tamsl
ouonornyeckoil sBomtonuu. ['mnoresa PHK-mupa. ®opmupoBanue MemMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHME MpPOTOKIETKH. IlepBble KIETKM M HX 3BOJIOLUS.
@opMHUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emie mo spam M nepuojaM. Kartapxeil. Apxeilckas H
nporepo3oiickass d3pbl. [lanmeo3olickas spa u €€ TNEpPHOIBI: KEMOPHICKUIA,
OPAOBUKCKHM, CHITYPUMUCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

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

XapaKkTepUCTUKA KIMMaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATaIllbl
HBOJIIOIIUU PACTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHil u
AKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKoro Mupa Kak oOTpaxeHue HBodouud. OCHOBHbIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBoironrs 4enoBeka. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpeincraBleHHN O
IIPOUCXOXKJEHNUN 4YeloBeka. Meroabpl H3ydeHus aHrTpornoreHe3a. CXoacTBa H
pa3nuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TOJI0KEHHUE YETIOBEKA.

JIBmxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacrBeHHas H3MEHUYMBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUHN TPyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YUenoBek
yMelbii, YenoBek npsAMoxoadinil, YenoBek HeaHAepTanbCKUuM, YeI0OBEK pa3yMHBbIN.
Haxoaku uckonaemMpIX OCTaTKOB, BPEMS CYILIECTBOBAaHMsI, 00JaCTh paclpOCTPAHEHUS,
00BEM I'OJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIUSL.



Yenoseyeckue pacbl. OCHOBHBIE OOJIBILIME pacChl: €BpONICOH IHAA (EBpa3UiCKast),
HErpo-aBCTpaJIONHAs (9KBAaTOpUaIbHasi), MOHTOJIOUIHAS (a3MaTCKO-aMEepUKaHCKas).
UepTbl NOpUCTOCOOICHHOCTH TMPEICTAaBUTEIEH YETOBEYECKHX pac K YCIOBUSIM
cyuiectBoBanus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer m cxembl: «Bo3aumkHoBeHme CoNHEYHOM CHUCTEMEBI», «Pa3Burue
opranm4yeckoro  mmpa», «PactutenbHas  kieTka», <« KuUBOTHas  KIETKay,
«ITpokapuotnueckass kieTka», «COBpEMEHHass CHUCTEMA OPraHUYECKOrO0 MHUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHHS 4YEJOBEKAa U YEJIOBEKOOOpa3HbBIX
00e3bsH», «OCHOBHBIC MECTa MaJIEOHTOJIOTHYECKUX HaXOJAO0K MPEIKOB COBPEMEHHOTO
yenmoBekay, «JlpesHenmme moan», «JpeBHue moan», «llepBble COBpeMEHHBIE
ToIn», «HenoBeyeckue pach».

O6opynoBaHnue: MYJISDKU «IIpoucxoxaeHue YEeJI0BEKa» (6rocTHI
aBCTPAJIONMUTEKA, MHUTCKAHTPOIa, HEaHAepTalblla, KPOMAaHBOHIIA), CJICNKH WIH
n300pakeHUsT KaMEHHBIX OpYAUN MEepBOOBITHOTO uYeloBeKa (KaMHU-UYOMIIEpHI,
pyouna, ckpebiia), reoXpoHoJIOru4Ieckasi TaoauIa, KouieKius «DPopMbl COXpaHHOCTH
UCKOIIA€MBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «VI3ydyeHune HCKOMaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

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

Tema 3. Opranu3msl U OKpYKAaKOIIasi cpeaa.

DKOJIOTUSl KaK HayKa. 3aJayd U pa3feibl 3KOJOTrMu. MeToabl 3KOJIOTMYEeCKUX
UCCJIEAO0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpensl oOWTaHHMS OpPraHW3MOB: BOJIHAs, HA3EMHO-BO3MIYIIHAS, MOYBEHHAs,
BHYTPUOPTraHU3MEHHasI.

Okonoruueckue dakropsl. Kimaccupukanus 3IKOIOTHUECKHX  (PAKTOPOB:
abnotnyeckne, OWOTHYECKME W AaHTPOMOTEHHbIE. JIeHCTBHE SKOJOTHYECKHUX
(aKkTOpOB Ha OPTaHU3MBI.

AbGunotnueckne (HakTOphI: CBET, TEMIIEPATypa, BIAKHOCTh. DoOTOMEpHOaH3M.
[IpucnocoOnennst ~ OpraHU3MOB K JIEWCTBHIO  a0MOTHYECKHX  (PaKTOPOB.
buonornueckne puTMBI.

buotnueckue Qakropsl. Buasl OMOTHUECKUX B3aMMOAECHCTBUIM: KOHKYpPEHIIMS,
XHIHAYECTBO, CUMOMO03 u ero Qopmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTPATU3M.



3HaueHue OMOTHYECKMX B3aWMOJICHCTBUU JIJIsl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU  nonyisiuud. OCHOBHBIE — MOKa3aTeau
NOMYJSUMU: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JJuHaMyuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymOonbar, K. @. Pynbe, O. I'ekkensb.

Tabmuupslr u cxembl: kapta «lIpuponsbie 30Hbl 3emiu», «Cpenbl OOUTAHUS
opranuzMoBy», «@Dortonepuonuzm», «llonymsuny, «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NOMYJISIUU HHOY30puU-Ty(henbkny, «[lumiessie nenmy.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnast padota Ne 3. «Mopdosoruueckue oCOOCHHOCTH PACTECHUU W3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeYyCay.

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

Tema 4. CooO1mecTBa M 3K0JI0rMYECKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
OpOCTpaHCTBEHHasi, Tpoduueckas (mumieBasi). Buasi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Okonoruyeckue cuctembl (dkocuctemsbl). [loHsTHe 00 »dKOCHUCTEME U
ouoreonieHoze. DyHKIHMOHAJIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, pelylUeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B 3KOCUCTEME.
Tpodudeckue (nuieBsbie) ypoBHH 3KOCUCTEeMBbl. [IumeBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTe DKOCHCTEMBbl: Ouomacca, TMPOAYKIUA. DKOJIOTHMYECKHE MHPAMUIBI:
NPOJYKIIMU, YHMCIEHHOCTH, OunoMaccel. (CBOWCTBa SKOCHUCTEM: YCTONYHUBOCTb,
camoperyJisauus, pazsutue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO HMJIU
IIMPOKOIMCTBEHHOTO JIECa.

AHTpOIIOTreHHBIE OKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKkoCuCTEMBI.
buonornueckoe u X03s1iiCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycroWuuBocTH 3KocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. . Bepnaackoro o Ouocdepe. ['panuiipl, coctaB m CTPyKTypa
ouoceprr. KuBoe BemectBo u ero QyHkmuu. OcobeHHOCTH OMOchepbl Kak
IJI00AJIBHOM 3KOCUCTEMBI. J[MHaMH4YeCKOe paBHOBECHE M OOpaTHas CBSA3b B
ouocdepe.



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

UYenoseuecTBO B Ouochepe 3emiid. AHTPOINOTEHHbIE U3MEHEHHUs B Ouocdepe.
['moGanbHbIE 2KOIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHMe MpUpoOJbl U venoBedyecTBa. CoxpaHeHue OMOpa3HOOOpa3us
KaK OCHOBa YycToWuuBocTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIpaBICHUS
MPUPOJIHBIMU PEeCypCaMHM U UX HCHOJb3oBaHUE. J[OCTHXKEHMs] OMOJIOTMHM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxembl: «[lumeBble 1enu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpupongubie coobmiecTBay, «llenmn mnuTaHus», «IKOJIOTHYECKAS MUPAMUIAN,
«buocdepa u uyenomek», «IKocUCTEMa MIUPOKOJUCTBEHHOrO Jjecay, «IKOCUcTeMa
XBOMHOro  Jjeca», «buoneHo3  Boaoéma»,  «ArpoueHo3»,  «lIpumepHsbie
AQHTPOIIOTEHHBIE BO3JCHCTBUS HAa TPUPOY», «BakHelIlne UCTOYHUKU 3arps3HEHUs
BO3JlyXa W TPYHTOBBIX BOI», «llouBa — BakHeiImas cocTaBisromias Ouochepbi»,
«®DakTopsl aerpaaanuu nouBy», «llapaukoBsiii addexT», «DakTopsl paTroaKTUBHOTO
3arpsisHeHust Ouocdeps», «OOmas crpykrypa Ouochepn», «PacrnpocTpaHeHue
KU3HU B Omocdepey, «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriepona B
ouocheper», «kKpyroBopot azora B mpupoe».

O6opynoBanue: Monenb-aniuiMKanusg <« Tunudneie OUOIEHO3BD», TrepOapuit
«PactutenbHbie coobuiecTBay, Komiekiuu «buonenos», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYpP», repOapuu M KOJUIEKIIMH PACTEHH W >KUBOTHBIX,
OpUHAJIEKAIINE K pa3HbIM 3KOJIOTMYECKUM rpylnnaMm oAHoro Buaa, KpacHas kHura
Poccuiickoit deneparuu, n300paKeHUs OXPaHsIEMbIX BUJIOB PACTEHUM W )KHBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  IIPOTPAMMLBI 11O
BNOJIOI' M1 HA BA3OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHNUA

Cornmacuo ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHMS K pe3yibTaTam
OCBOEHMS 00YYarOIMMUCS MPOTrpaMM CPEIHETO 0OILIEro 0Opa30BaHus: JTMYHOCTHBIM,
MeTaInpeAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeaMera «buosiorus»
BBIZICJICHBI CIIEYIONINE COCTABIISIONIUE: OCO3HAHHE OOYYAaIOUIUMUCS POCCUMCKON
rpaXkJaHCKON MJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4Yue MOTHBAIUH K 00y4YEeHUIO ouonorum,
I[eJICHANIPABIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U HWCTOPUYECKUX TPATUIUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATENbHOCTA IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMoJIOrMYecKOro  oOpa3oBaHUs, HaJW4YUE  DKOJOTHYECKOrO0  IMPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS Mpeamera «buosorus» mocTurarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHU C
TPaJULIMOHHBIMUA POCCUMUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPHUHATHIMHA B OOINECTBE MpaBHJIIAMU U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHWS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULIUM JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY TpyJa M CTapUIeMy MOKOJEHUIO, B3aMMHOIO
yBaXEHUS, OEPEKHOTO0 OTHOIIEHHUS K KYJbTYPHOMY HACICIUIO W TPaTUIUAIM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickorn denepanuu, NPUPOSIE U OKPYKAIOIIEH
cpexne.

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHHS y4eOHOro mnpeaMera «buosorusy aoMKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKM BHYTPCHHEH TIO3MIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHHUX  YOEKIEHHUM,  COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITa W ONbITA JCITEIBHOCTA B MPOIECCE pealu3allii OCHOBHBIX HAIpPABICHUU
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKON IMO3UIIMK O0YydYaromerocs Kak aKTUBHOTO M

OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOsS3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NE€SATEIBHOCTHU MPHU CO3/IaHUU YYEOHBIX
MPOCKTOB, pEIICHUHM Y4eOHbIX U  T[O3HABAaTEIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMPEACIIATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEN C pa3HBIMU YOEKIECHUSIMHU, KYJbTYPHBIMU IICHHOCTSMH W
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TIO3HABATEJIIBHBIX W  HCCIENOBATEIbCKUX  3a/]a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TP OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAKIAHCKON HIACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, CBOW PolanHy, CBOW S3BIK W KYJIbTYpPY, HPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUI0O U NaMATHUKAM HPHUPOJIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJOTHY, TIOHUMAHUS 3HAYCHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOexAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O U 3amure (OrTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJHUTENSAM, CO3JaHUIO0 CEMBH HA OCHOBE
OCO3HAHHOTO NPUHATHUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUM C TPAAULUAMU
HaponoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAIIBHOTO BO3AEUCTBUS KUBOU ITPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHIO B PAa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢u3uueckoro BocnUTaHHMSA, (POPMHUPOBAHUA KYJBTYPbI 3A0POBbS H
3MOLUMOHAJIBHOIO 0JIArONMOJYYHs:

NOHUMAHUE U peau3aius 3J0pOBOro U 0e30macHoOro oopasa XKU3HU (310POBOE
MUTaHUEe, COOJIIOICHNE TUTUEHUYECKUX MPaBWI U HOpM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY H
MICUXUYECKOMY 370POBBIO;

NOHMMAaHWE LEHHOCTA TMPaBUJ  HWHAMBUIAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCJEJACTBUM M HEMPUATHS BPEAHBIX NPUBBIYEK (yHmOTpeOJeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKOM U COLMaIbHOU
HAIPaBJIEHHOCTHU, CIOCOOHOCTh HMHHIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSTEIIBHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaM MpoPecCHOHATBHON NeITeNbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun W peann3oBbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0pa3oBaHUI0O W CcamMoO0Opa3oBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11€JI€CO00Pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTUYECKOW KYJIbTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUS ITIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IOCJICICTBUAN JJIsI OKPYKAOLIEH
Cpenpl;

OCO3HAHHE TJIO0ATBHOTO XapaKTepa OJKOJIOTMUYECKHX TMpoOJieM W MyTed Hx
pELICHUS;

CIIOCOOHOCTh MCTOJIb30BaTh MPUOOPETaEMbIC TIPU M3yYCHUU OMOJOTHUH 3HAHUS
M yMEHUS TpU  PEIIeHUH  [poOJieM,  CBSA3AaHHBIX C  PAMOHAIBHBIM
MIPUPOJIONOIB30BAHUEM (COOIIIOACHUE MPABUI IOBEJAEHUS B IPUPOJIE, HAITPABICHHBIX
Ha COXpaHEHHUE PAaBHOBECHS B AKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE JIECUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOMIEW MPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIAroNnpUATHBIE JKOJIOTHYECKHE MOCIEICTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE Pa3BUTOTO SKOJOTUYECKOTO MBINUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTIBITA ESATEILHOCTH SKOJOTHUECKONW HANPABICHHOCTH, YMEHHS PyKOBOJACTBOBATHCS
MMHU B TIO3HABATEIbHOW, KOMMYHUKATUBHON M COITMAITBLHON MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUICCKOU NEITEILHOCTH KOJIOTHUECKOW HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO DPa3BUTHSA HAYKHM W OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOH M YHTATEIbCKOW KYJIBTYPHI KaK CpEACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHUE CHeHU(PUKH OWOJIOTMM KaK HAayKH, OCO3HaHUsS €€ pOoau B
(GOpMHUpPOBAaHUYN PAINMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
npencTaBieHuss 00 OKpY)KalIIeM MHpPE KaK O CIMHCTBE IPHUPOJIBI, YEIOBEKAa W
oOmiecTBa, B TO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpodieM
COXPaHECHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM JIII COBPEMCHHOHM IIMBHIIM3AIUU:
oOecIieueHUsT HOBOTO YPOBHS pPa3BUTHS MEIWIIMHBI, CO3JIaHUE TICPCIICKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PelIaTh PECYPCHBIC POOJIEMBl Pa3BUTHSI YEJIOBEUCCTRA,
MoMcKa TMyTeW BBIXOJAa U3 TIOOANBHBIX 3KOJOTMYECKUX MpoOieM M olecreyeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTUIO, PAIIMOHATLHOMY MCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIIOTMYECKMX 3HAHUW B  IEIIX
MOBBILIEHUSI 00IEN KYJIbTypbl, €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM
JacTU (PYHKIIMOHAJIIBHOW IPAMOTHOCTH OOydaromuxcs, GopMupyemMoit npu u3ydyeHuu
OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOIOB ITO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM UCIOJIb30BaTh IMOJydaeMble 3HAHUS JUIsl aHauu3a |
OOBSICHEHUS SIBJICHHUI OKpYKAIOIIETO MHUpa M MPOUCXOAANINX B HEM H3MEHEHHIA,
yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOUYCHHS Ha OCHOBE HAy4HbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWMOJIOTHYECKHWE 3HAHUS IS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JEeSATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHINBHUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AaKTUBHOMY TIIOJYyYCHHUIO HOBBIX 3HAaHWUW 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buomorusy
BKJIFOYAIOT: 3HAYUMBbIC JUIi  (OPMHUPOBAHUS MHUPOBO33PECHHUS  OOYUYAFOIIHXCS
MEXIUCITUTUIMHAPHBIC (MEKIIPEAMETHBIC) OOIEHAyYHbIC TOHATHS, OTPaKAOIINE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHUpPAa W CHCHU(PUKY METOAOB ITO3HAHUSA,
UCITIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBJICHHE, IPOIIECC,
CUCTeMa, HAy4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNne, HAOMIOIeHNEe, U3MEPECHHE, SKCIICPUMEHT U APYTHX), YHHBEPCAIbHBIC
yuyeOHbIe  JecTBUS  (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIC),
oOecrieunBaromuye (GopMupoBaHue (YHKIIMOHATBLHON TPAaMOTHOCTH M COIMAJILHOMN
KOMIIETEHIIMA  OOYyYarolmUXCs,  CIIOCOOHOCTh  OOYYAIONIUXCS  WCIIOJIb30BaTh
OCBOCHHBIC MEXKJIUCIUILTMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS W YHHBEPCAJIBHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEIILHOW U COITUAIBHON MTPAKTHKE.

MeranpeIMEeTHBIE PE3YJIbTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCATbHBIMHA yueOHBIMHU MO3HABATEJLHBLIMH
JefCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHEe JeiCTBHS:

CaMOCTOSATEILHO bopMynHpoBaTh 51 aKTyaJIM3UPOBAThH npooemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWUH TNPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanmu3a, CMHTE3a, CpaBHEHHUS, KJIACCHU(pUKAIMH, 000OIIECHUS), PaCKPhIBATh CMBICI
OMOJIOTUYCCKUX TOHATUN (BBIACIATh MX XapaKTepHbIC IPH3HAKH, yCTaHABIMBATh
CBSI3H C JIPYTUMU TTOHATHUSIMU);

ONpeNeNsATh ICIM JEATCIbHOCTH, 3ajaBas IapaMeTpbl M KPHUTEPUU HUX
JOCTHIKEHUS, COOTHOCUTD PE3YJIbTAThI ICSITCILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCITOJIB30BaTh OMOJOTUYECKUE TIOHATHS IS OOBSCHCHHS (PAKTOB W SIBIICHHMA
YKUBOM MPUPOBI;

CTPOHUTH JIOTHYECKHE paCCyXJAeHUS (MHIYKTHBHBIC, JEAyKTUBHBIC, IO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMaTPHBACMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

IPUMEHATh CXEMHO-MOJICIIbHBIC CPEACTBA IS TPEJCTABICHUS CYIIECTBEHHBIX
CBS3¢d M OTHOIICHHM B M3y4acMbIX OHOJIOTMYECKUX OOBCKTaX, a TakkKe
MPOTHBOPEYHMI Pa3HOr0 poja, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
HCTOYHHKAX;

pa3pabarpiBaTh IUTAH PEIICHHS MPOOJIEMBbI ¢ Y4ETOM aHaln3a WMEIOITUXCS
MaTepHUalIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHUTHh KOPPEKTHBHI B JEATCILHOCTh, OICHUBATh COOTBETCTBHE PE3yJbTaTOB
IEJISIM, OIICHUBATh PUCKH IOCIIEICTBHI JICATEILHOCTH;



KOOPJMHUPOBATh U BBINOJHATH padOTy B YCIOBUSIX pPEaJbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJAEHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJa/IeTh HABBIKAMHM Y4e€OHO-MCCIIEIOBATEIBCKON M MPOEKTHOM NeATEIbHOCTH,
HaBbIKAMM  pa3pelieHuss  npoljeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TOUCKY METOJIOB PEIICHMs] MPAKTUYECKUX 3a/iay, NPUMEHEHHIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJIBI I€ITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro UHTEepIpEeTalnH, TPeoOPa30BaHUIO0 U TPUMEHEHHUIO B yY€OHBIX CUTyallUsX, B TOM
quClie PU CO3/IaHUM YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(¢bopMHUpOBaTh HAy4YHBI THUN MBIIUICHUS, BJIAJETh HAYYHOM TEPMUHOJIOTHEM,
KJIIOYEBBIMU TOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIHpPOBAaTH COOCTBEHHbIE 3a7aud B 00pa30BaTENbHOMN
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pelleHUs, HAaXOUTh apryMEHThI ISl 0Ka3aTelbCTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh MMapaMeTPhl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B XO/I€ PELICHUs 3aJJaul pe3yJbTaThl, KpUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OL[EHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISATh 1I€JICHAIIPABICHHBIM IOUCK IEpeHoca CPeACTB M CIOcoO0B
AecTBUA B TPO(eCCHOHATBHYIO CPENY;

yMETh NEPEHOCUTHh 3HAaHUS B II03HABATEIbHYIO U IPAKTUYECKYI0 00jacTu
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIE€U, NpeAsiaraTb OpPUTMHAJIbHBIE MOAXOJbl U PpEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOINE albTePHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HHPoOpManuu (TEKCTe y4eOHOTO
nocobusi, HAy4YHO-TIOMYJSIPHOM  JuTepaType, OHOJOTMYECKHX  CJIOBapsAX U
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B lHTepHeTe), aHaIM3UpOBaTh
MHGOPMAIUIO Pa3IMYHbIX BUIOB U (POPM MpeCTaBICHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTh U HENMPOTUBOPEYUBOCTH;

(dopMynupOBaTh 3ampochl U MPUMEHSATh Pa3IMYHbIE METOABI MpPHU TOUCKE WU
orOope Oumonormueckod HHPOpMAIUK, HEOOXOAMMOW IJs BBIMOJHEHUS Y4EOHBIX
3a/ay;



npuoOpeTaTh OMBIT HUCIOJB30BAHUS  HMHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUH, COBEPUICHCTBOBATh KYJbTYPY AKTMBHOI'O HCIOJIb30BAHUS PA3IHYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJIBHYIO  (QOpMy  MpeacTaBlIEHUs
Oounonornyeckoil nHpopmauu (Cxembl, rpa@uKu, TUarpaMmbl, TaOIHILbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAay4YHBIA S3bIK B KauyecTBE CpeacTBa MpU padbore cC
Ouonornyeckoil  MHPoOpMalUMe: NPUMEHSATh XUMHYECKHe, (QU3UYECKUEe U
MaTEeMaTUYEeCKUE 3HAKU M CHUMBOJIbI, (opMyiibl, abOpeBHATYpY, HOMEHKJIATYpy,
UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIUYECKUE CPEJICTBA HATTISIAIHOCTH;

BJIa/I€Th HABBIKAMHU PACIO3HABAHMS U 3aIUTHI HHGOpMALHU, NTHHOPMALIMOHHON
0€301acCHOCTU TUYHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KW3HHU, aKTUBHO YYaCTBOBAThH B
Uanore Wik IUCKYCCHMHM IO CYIIECTBY OO0CyXaaemMoil Tembl (yMeHUE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCUTEIHHO BBIMOJHEHUS TIpejIaraeMoun
3a/layd, YYWUTHIBATh HMHTEPEChl U COTJIACOBAHHOCTH MO3ULIHMN JIPYrMX YYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOallbHbIE CpeACcTBAa OOIIEHHUs, TOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHIIIOK BOSHUKHOBEHU KOH(MIMKTHBIX CUTYallUl, YMETh
CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMU OOIIEHWS U B3aUMOJCHCTBHUS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, TIPOSBIATh YBAXKUTEIHHOE OTHOLIEHUE K COOCCETHUKY U
B KOppPEKTHOU popMe popMyITHpOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTbD:

MOHUMATh WM HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWUBUIYaTbHOUN
paboThl MpU pEeHIeHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTH
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHUKy WU METOJBl COBMECTHBIX IEHCTBHUI C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OpUHUMATh  [EJIM  COBMECTHOW  JIESITENbHOCTH,  OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHKCHHUIO: COCTAaBJISITh IUIAH JICHCTBHM,
pacrpenensTh poiad ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOTO yYaCTHUKA KOMaHJbl B OOILIUIA
PE3YNIBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;



mpejiarath HOBBIE TMPOEKTHI, OLEHMBAaTh WJAEH C TO3UIUUA HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TMOBEJACHUE B  PaA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBbIMU J1€HCTBUSIMU:

1) camoopranu3anusi:

UCII0JIH30BaTh OMOJIOTUYECKUE 3HAHUS VISl BBISIBIICHUSI IPOOJIEM U UX PEIICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYaIIUIX;

BLIOMpATh Ha OCHOBE OWOJIOTMUYECKUX 3HAHUW I1ICJICBBIE W CMBICJIOBBIC
YCTAaHOBKH B CBOMX JEHUCTBHUSAX M IMOCTYNKAaX MO OTHOIIECHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7adyM B 00pa3oBaTEIbHOMU
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBIISATH IUIAH PEIICHUs MPOOJIEeMbl ¢ YYETOM MMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTESHUH;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKOM APYIUIIUU B pa3HBIX
00JacTsAX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTENbHBIM U KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIQ/ICTh HABBIKAMH MMO3HABATEIBHONU PeIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W  MBICIUTENIBHBIX MPOLECCOB, HX pPE3YyJIbTaTOB M OCHOBaHWH,
UCIIOJIb30BaTh MPUEMBI PEePIIEKCUU JUIsl OICHKHM CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OIIEHUBAaTh PHUCKA W CBOEBPEMEHHO NPUHUMATh pELIEHUS MO UX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JpPYTHMX TPU aHalIu3e pe3yIbTaToB
NEeATEeNbHOCTH;

3) mpuHsTHE Ce0sl M IPYTrHX:

NpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHUBBI W AapryMEHTbl JPYIMX TMIpU aHaldu3e pe3yJbTaToOB
NEeATEeNIbHOCTH;



MPU3HABATH CBOE MPaBO U MPaBO APYIMX HA OIIMOKHU;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue g yueOHoro mnpeamera «buomorus»
Hay4YHbIE 3HAHMS, YMEHHUSI U CIOCOOBI ACHCTBUI MO OCBOCHMIO, MHTEPIPETALHUHU U
npeoOpa3oBaHUIO 3HAHUM, BUABI ACSATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAaHUA U
NPUMEHCHHUIO 3HAHUI B Pa3IMUYHBIX YUYEOHBIX CUTyallMsIX, & TaKXKe B peajbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Owuojoruedd. B mporpamme mnpenMeTHbie
PE3yJIbTAaThl IPEJICTABIEHBI MO I0JIaM 00y4YeHUS!.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHMM O MECTE€ W POJU OUOJIOTUU B CHCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX U 3apyOeKHBIX
y4EHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH Ye€JIOBEeKa
IUTSL PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEpKaHWE OHOJOTUYECKUX TEPMUHOB M TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiu3M (0OMEH BEIEeCTB U MpEBpAIIeHUE YHEPTUN),
romeoctaz  (caMoperyisilus), ypOBHEBas  OpraHu3alMs  JKHBBIX  CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOAYKIMS), HACIEACTBEHHOCTh, U3BMEHYMBOCTh, POCT H
pa3BUTHE;

yMEHHE U3JIaraTh OHOJIOTMYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHasi,
MyTaIlMOHHAs, [ICHTPaJIbHAs TOrMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Menuaens,
T. Moprana, H. . BaBunoBa) um ydeHus (0 MeHTpaXx MHOrooOpasus u
MPOUCXOXKACHUS KyabTypHbIX pactreHuit H. . BaBuioBa), onpeaensTh TpaHUIbl UX
MIPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIAaJIETh METOJAAaMHU HAyYHOTO TMO3HAHWUS B OWOJOTHH: HAONIONCHHUE U
ONMCAaHUE JKMBBIX CHCTEM, MPOLIECCOB M SIBJICHHUM, OpPraHu3alvs W HPOBEIACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBISBICHHUE 3aBUCUMOCTH
MEXIY WCCIEAyeMbIMUA BEJIMYMHAMU, OOBSICHEHUE TMIOJYYCHHBIX pPE3yJIbTAaTOB,
WCMOJIb30BAHHBIX HAYYHBIX NTOHATUH, TEOPUN U 3aKOHOB, YMEHUE JEIaTh BBIBOJIBI Ha
OCHOBAaHMHU IOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJICIATh CYLIECTBEHHBIE NPU3HAKKM BHUPYCOB, KIETOK IMPOKAPUOT U
AYKapUOT, OJHOKJETOYHBIX M MHOTOKIETOYHBIX OpPraHMW3MOB, OCOOEHHOCTHU
nporeccoB: OOMEHa BELIECTB M IPEBpALEHUS 3HEPrUU B KIETKe, (DOTOCHHTE3A,
IUIACTHYECKOI0 M HIHEPreTUYecKOro OoOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,



OIJIOJOTBOPEHMSI,  PA3MHOXKEHUS, HMHIMWBHUIYaTbHOTO  PA3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHHE MPUMEHITHh IOJTYYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOIOTHYECKUX
IIPOLIECCOB U SABJICHUM, U INPUHATUA IPAKTUYCCKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 o0ecrieyeHus: O€30MacHOCTH CBOErO 3JI0pPOBbsI U 3J0POBbS
OKPYXAIOIUX JIIOJIeH, COONIIOIEHHSI HOPM T'PaMOTHOTO TOBEIECHUS B OKpY)Karolleh
OPUPOTHON cpefle, MOHMMaHWE HEOOXOJUMOCTH MCIOIb30BaHUS JIOCTHIKCHHMA
COBPEMEHHOM ounonoruu " OMOTEXHOJIOTUI TUTSL PalMOHATIBHOTO
PUPOIOTIONH30BAHHS;

YMEHHUE peliaTh JIEMEHTApHbIC TeHETHYECKHE 3a/1a4i Ha MOHO- M TUTHOPUIHOE
CKpEIIMBaHUE, CLEIJICHHOE HAacle0BaHWEe, COCTaBISATh CXEMbl MOHOTHOPHUJIHOTO
CKpeIIMBaHus AJIs MpeICKa3aHus HacIeOBaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATh JIA0OpPATOpPHBIE W MpaKTHYecKhe padoThl, coOIrOAaTh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHWBATh M  HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsI, BKJIIOYAIOIIYI0  TICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpEICTBAa MacCcOBOW HWH(OpPMAIMH, HAYYHO-IOMYISIPHEIC
MaTepuaybl), ATHYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBaHUH B OHOJOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOTNYECKYI0 MHPOPMALIMIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh
MOHSATUWHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECTE W POJU OMOJIOTUU B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE€ POCCHMCKUX U 3apyOEKHBIX
yu€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIHOHAIBHON IpaMOTHOCTH YellOBEKa
JUIs pellieHus KU3HEHHbIX 33]1a4;

YMEHUE pacKphIBaTh COJAEP)KaHUE OMOJOTMYECKHMX TEPMHUHOB M MOHSITHIA: BUJ,
HOMYNALNS, TEHO(OHMA, HSBOMIONMS, JABWXKYIIUME CHIBI ((PaKkTOphl) 3BOJIOLMNH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUA000PAa30BaHUE, IKOJOTHUYECKUE (HAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, IEMU MUTaHHs, YIKOJIOT HuecKas
MpaMujia, OUoreoneHo3, onocdepa;

yMEHUE M3/1araTh OMOJOrHYecKre Teopuu (3BomrononHas teopus Y. Jlapsuna,
CHUHTETHUYECKasi TEOpHsI SBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoxactBa K. M. bapa, uepenoBanus TJIaBHBIX HAIlPaBJICHUN U IyTen 3Bomonuu A. H.
CesepuoBa, yuenusi o Ouocepe B. M. Bepnanckoro), ompenenstb T'paHHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;



YMEHHE BIAJE€Th METOAAMHU HAyYHOrO MO3HAHUS B OMOJIOTMM: HAOIIOJEHUE U
OMHMCAHKWE JKUBBIX CHUCTEM, IPOIECCOB W SBJICHUH, OpraHW3alus W TPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIY WCCICAyeMbIMA BEJIMYMHAMH, OOBSICHECHUE TMONYYCHHBIX pPE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IMOHSATHHA, TCOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJIBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC TIPU3HAKH CTPOCHUS OHOJOTHUYECKHUX
OOBEKTOB: BHJIOB, TIOMYJISAIMH, TPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTreOIeHO30B M  JKOCHCTEM, OCOOCHHOCTH  IPOIIECCOB:  HACIICJICTBEHHOM
U3MEHYMBOCTH, E€CTECTBEHHOrO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBUS YKOJIOTHYCCKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
Y TIOTOKA SHEPTHUH B SKOCHCTEMAaX, aHTPOITOTCHHBIX H3MEHECHU B SKOCHCTEMaxX CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKHX IUKIIOB B Onocdepe;

YMCHHE TPUMCHATh TOJYYCHHBIC 3HAHUS I OOBSICHCHHUS OMOJOTHMYCCKHX
IPOIIECCOB W SIBJICHHWM, JIJI TPUHATHS TMPAKTUYSCKHX PEIICHUN B IOBCEIHEBHOMN
KU3HU C TLEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3JI0POBbSI U 3J0POBBS
OKPYKAIOIIUX JIFOJICH, COOJIFOJICHHSI HOPM T'PaMOTHOTO TIOBEJICHHUS B OKpY)KaroIieih
NPHUPOJHON Cpele, TOHMMaHHE HEOOXOJUMOCTH WCIIOJIB30BaHUS JOCTHIKCHUN
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE pelIaTh AJIeMEHTapHble OHOJOTHYECKUE 3a7auM, COCTaBISATH CXEMBbI
NEPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

yYMEHHE BBITIOJIHATH JabopaTOpHbIE U MpaKTUYECKHe paboThl, COOJIIONATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTHYECKH OIEHHWBATh U HWHTEPHPETUPOBATH HMHGOPMAIIUIO
OMOJIOTUYECKOTO  CONIEpPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX MCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIUM, HAYyYHO-TOMYJISPHBIC
MaTepHaIbl), paccMaTpHuBaTh rJ100aIbHbBIE HKOJIOTUYECKUE npo0IeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
Ounonorndeckyo nHPOpPMAIKIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh
MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontpoaeubie,  Ipaxruteckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 | Buonorus ax naya : 05 | pupsiimedsooruraicse?
2 JKuBbie cucTeMBI U UX OpraHu3aIus 1 bubnmorexa LIOK
https://m.edsoo0.ru/7f41c292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmrorexa IJOK
https://m.edso0.ru/7f41¢c292
bubnuorexa [JOK
4 KuznenesTenbHOCTh KIETKH 6 https://m.e dsoc%.Iru 17£416292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bubmmoreka [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 | Peepproe ppews ! ipsimdso0 7416292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'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

KosnuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne o/ HpOrpAMMBI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pazoBaTebHbIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
9 1
! IBOMOUNOHHAS buOTIOrHs https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5) 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
9
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI https://m.eds00.ru/7f41cc74
bu6moreka [IOK
2
S Pesepsroe spems https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOIPAMME 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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHs| 0GpPA30BATENbHbIE
padoTsI padoThbI pecypesI
bubmmoreka [{OK
1 buonorus B cucreMe Hayk 1 4.09 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU IPHUPO/IBI.
[TpakTrueckast padota Ne 1
2 <<I/IpCHOJIB3OBaH§e Pa3INIHBIX METOIOB 1 0.5 11.09 bubmrorexa [JOK
https://m.edso0.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX
00BEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 18.09 bubnuoreka [IOK
H3y4YeHUe ' https://m.edso0.ru/863e6564
4 XuMHYECKU cocTaB KieTkH. Boya u 1 25.09 bubmuorexa [JOK
MHHEPaJTbHBIE COJTN ' https://m.edso0.ru/863e674e
bu6mmoreka [JOK
1 .
5 benku. CocTtaB u cTpoeHHE OCIKOB 2.10 https://m. eds00.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
KaranuzaTopsbl. JJaboparopHas padora No
6 1 «I/IsyquI/E: KaTanHIT)quIc)Koﬁ P 1 0.5 9.10 Brbmaoreka LJOK
https://m.edsoo.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTalasbl)»
bubnuoreka [JOK
1
! YraeBozipL. JIunu gt 16.10 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
1 .
8 Hyxneunnossie kucnotsl. AT® 23.10 https://m.eds0o.ru/863e6d5¢
9 Hcropus n MeTOBI N3yUEHUS KIIETKU. 1 13.11 bubnuoreka [IOK

Knerounas TCOpHAL

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 KiteTka kak 1eocTHas )KUBas CHCTEMa 20.11
CrpoeHue dyKapruOTUYECKOHN KIICTKH.
JlaGopaTtopnas padora Ne 2 «M3yueHue
CTpOGgII/Iﬂ II)(JIGT(?K pacTeHui )KI/I]Z([)ITHBIX bubmmorexa [JOK
11 ouBoB 1 GaKTePHi o MH;{ S ;{a 0.5 27.11 https://m.edso0.ru/863e6ff0
p P A P https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 OOMEeH BELIECTB WX META00IN3M 4.12 https://m.edsoo.ru/863e766¢
bubmmoreka [{OK
13 doTocuHTe3. XEMOCHHTE3 11.12 https://m. edsoo.ru/86367¢98
. bu6moreka [IOK
18.12
14 OHEPreTHIeCKHil 06Men 8 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [{enenue
.M . JIab 6ota Ne
15| 3 Habmorenme wmosa » kerkax 05 | a1 | DromorexallOK
. ' ' https://m.edso0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO 15.01 bubnuoreka [IOK
CUHTE3a ) https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancusnus — OMocuHTE3 OeNKa 22.01 https://m.edsoo.ru/8636796e
bu6mmoreka [JOK
18 Hexerounsie GopMbI )KU3HU — BHPYCHI 29.01 https://m.edso.ru/86367540
bubnuoreka [JOK
19 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 5.02 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios 12.02 https://m.edsoo0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 KJ1eTOK. OII010TBOPEHHE. 0.5 15.02 bubnunoreka [JOK

JIaGopatopHas pabota Ne 4 «3yuenue

CTPOCHHA MOJIOBBIX KJICTOK HAa 'OTOBBIX

https://m.edso0.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MHUKpOIpenaparax»

bubmuoreka [JOK
26.02

22 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB 6.0 https://m.eds0o.ru/863e8436

23 I'eneTnka — HayKa O HaCJIEeICTBEHHOCTH 4.03 bubnuorexa [JOK
Y U3MEHYMBOCTHU ' https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACTIEAOBAHUS

bubmmoreka [{OK
11.

24 npu3Hakos. Moxorubpuasoe 03 https://m.edso0.ru/863e8878
CKPCIIIUBAHKE
JurubpuiHoe ckperyBaHuie. 3aKoH bubnuorexa [JOK

25 18.03
HE3aBMCHUMOI0 HACJIEAOBAHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HAcJIeI0BaHKUe MPU3HAKOB.

JlabopaTtopnast padota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHIHOTO U bubmuorexa [JOK

26 0.5 8.04
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edso0.ru/863e8c60
JpO30(¢HITBI HA TOTOBBIX
MHUKpOIpenaparax»

I'enetuka nona. HaciaemoBanue bubmuorexa [JOK

27 15.04
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. HenacienctBennas
n3MeHUnBOCTb. JlabopartopHas padota Ne
6. M3yuenne Mo uuKaImOHHOM bubnuoreka [JOK

28 0.5 22.04 _

U3MEHYMBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApHUAIIMOHHOTO PAJla U BApUAITMOHHOMN

KPHUBO»

HacnenctBeHHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanus 05 6.05 bubnunoreka [JOK
MyTalui y Jpo30(uiel Ha TOTOBBIX ' ' https://m.edsoo0.ru/863e8efe
MUKpOTpernaparax»

bu6mmoreka [JOK
13.05

30 I'eneruia uenonexa https://m.edso0.ru/863e8d78
PezepBHblit ypok. O0oO01IeHNE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHUUBOCTD 20.05

OpraHu3MoOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK

32 Cenexupa Kax HayKa u npouece 1 https.//m.eds00.ru/8639214
33 MeTo bl ¥ TOCTUXKEHUS CETICKIIUU 1 bubmmoreka [{OK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuorexa [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydeHHs| 0GpPA30BATENbHbIE
padoThI padoThI pecypesI
N bubmmoreka [{OK
1 .
1 OBOOMHSA H METOIEL 6 H3yICHHA 1.09 https://m.edsoo.ru/863ea20e
2 WcTopus pa3BuTus npeacraBieHuii 00 1 8.09 bubnuorexa [JOK
HBOJTIOIIUHT ' https://m.edso0.ru/863e9570
3 MWuKpO3BOTIOIHS 1 15.09 E&?;;T:;%ES}E 6369c1e
[Tomymsius Kak 2JIeMEeHTapHas eIuHUIA
4 BH/Ia U ABoJtonnuU. JlabopaTopHas pabora 1 05 22.09 bubmuorexa [JOK
Ne 1 «CpaBHeHHE BUIOB 110 ' ' https://m.eds00.ru/863e99c6
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 29.09 bubnuoreka [IOK
(haKTOpBI) FBOTIOIUN ' https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
1 .
6 EcrectBennsiit 0TO0p 1 €10 GOPMBI 6.10 https://m.edsoo.ru/863e9edo
Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 1 0.5 13.10 bubnuoreka [JOK
Ne 2 «Onucanue nmpucrnocoO0IeHHOCTH ' https://m.edso0.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bubnuoreka [JOK
1 .
8 Hanpasnenus u nytu MakpO3BOJIIOLUA 20.10 https://m.eds0o.ru/863e9cle
9 HeobpaTtumocTs 3BomONINN 1 27.10
10 Uctopus xu3Hu Ha 3eMiie U METOIbI e€ 1 1011
W3Y4YEeHUS
11 I'unoTe3bl NPOUCXOKACHMS )KU3HH Ha 1 17.11 bubnuoreka [IOK



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

3emie https://m.edso0.ru/863ea5a6
PazButue xxu3HM Ha 3eMIie 1O 3pam U bubnmoreka [JOK
12 24.11
epuoaam https://m.edso0.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PaCTHTEIHLHOTO W )KUBOTHOTO MUDA.
bubmmoreka [{OK
0 0.5 1.12
13 [Ipaktuyeckas padora Ne 1 ((HSZ’HGHHG https://m.edsoo.ru/863eahe
HCKOIIaeMbIX OCTATKOB PACTCHUH W
KUBOTHBIX B KOJUICKIIHISIX))
CoBpemeHHast cucTeMa OpraHuyecKoro bubnuorexa [JOK
14 8.12
MHpa https://m.edsoo.ru/863ea48e
bu6moreka [IOK
15.12
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 5 https://m.eds00.ru/863eac2c
16 JiBukymmue cuibl (hakTopsl) 99 12 bubnuoreka [IOK
aHTpOIOreHe3a ] https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/INU IBOJIIOLUHU YEJIOBEKa 29.12
Yenoseueckue pachkl M IPUPOIHBIE bubnuoreka [IOK
18 12.01
aJanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea?
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HMKHOBEHWE U Pa3BUTHE KU3HU Ha 19.01
3emiie»
20 DKOJIOTHS KaK HayKa 26.01
Cpenbl 00UTaHUS U YKOJIOTHYECKUE bu6mmoreka [JOK
21 2.02
(hakTopbl https://m.edsoo.ru/863eafec
Abuotnyeckue (akTopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
29 0COOCHHOCTH PAaCTEHHUI U3 PAa3HBIX MECT 05 5.02 bubnunoreka [JOK
oburtanus». Jlaboparopuas padora Ne 4. ' ) https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [JOK
16.02
23 buoTtndeckue GakTopsl https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKHE XapaKTEPUCTUKHI 0.5 1.03



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nonymsitun. [Ipaktudeckast padora Ne 2
«IIoCY€ET IOTHOCTHU NOMYJIALMI PA3HBIX

BHJIOB PACTEHUI»

bubmmoreka [{OK
_ 1
25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3 15.03 https://m.edsoo.ru/863ebA6a
bubmmoreka [{OK
1
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHUCTEMBI) 22.03 https://m.edsoo.ru/863ebA6a
21| Dronormaeonie mupain. Caolicrsa 1 soa | Bubmorera LIOK
DaMHIEL ' https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus
28 [pupoIHbIE SKOCHCTEMBI 1 12.04
29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI 19.04
30 buocdepa — riobanbHas sKocucTeMa 1 26.04 bubnuoreka [IOK
3emin ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 3.05 bubnuoreka [IOK
orocdepsl ' https://m.edsoo.ru/863ebd16
32 YenoBeuecTBO B Ouochepe 3emin 1 17.05
33 CocyiiecTBOBaHUE TPUPOJIBI U 1 24.05 bubnuoreka [IOK
YeJI0BEeYeCTBa ' https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IEHUE TEMBI
34 «Coo0111ecTBa 1 IKOJOTUUECKUE 1
CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. 10 kiacc: ba3oBsiit u yrinyonennsiii yposHu/ Aradonos U.b.,
Cugornazos B.I1. OO0 "JIpoga"
buonorus. 11 knacc: ba3oslii u yrinyonenssiit ypoau/ Aragonos U.b.,

Cugornazos B.11. OO0 "JIpoda"

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MeToanueckoe rmocooue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://bio.1lseptember.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






