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HOACHUTEJIBHAS 3AIINCKA

IIpu paszpaboTke mnporpaMmbl MO OHOJOTUM TEOPETHUUYECKYIO OCHOBY JIst
OMpeNeNieHUs] TOJXO0/I0B K (OPMHUPOBAHUIO COAECPKAHUS Yy4eOHOro MpeaMera
«buonorus» cocraBwin:  KoHUenTyanbHble nosoxenus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJIepKaHUs, pe3yJbTaTOB O0yUeHUsI U TpeOOBaHUI
K YPOBHIO TOJATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUSI 00 OOIIUX LENIX U MPUHIUIAX,
XapaKTEPU3YIOIIMX  COBPEMEHHOE COCTOSSHUE CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanuss B Poccuiickoit denepanniu, a Takke IMOJIOXKEHHUS O CHenuduke
Ouosiornu, € 3HAYCHUU B TIO3HAHUM SKUBOM TIPUPOJABI U  OOECleYeHUuu
CYILIECTBOBaHMS uesioBeYeckoro oOmiectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpamMma mo 6uosioruu Ja€T MpeACTaBICHHUE O IHENsIX, 00 00IIel cTpareruu
00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS OO0YUYAIOIIUXCS CPEACTBAMH YU4E€OHOTrO MpeaMeTa
«buonorusy, onpeaenseT o0s3aTeILHOE MPEAMETHOE COJACP)KAHHE, €r0 CTPYKTYpPY,
pacmpenenieHue MO pasliesiaM M TeMaM, PEKOMEHIYEMYIO MOCJIEeI0BaTEIbHOCTh
U3y4YeHHUs y4yeOHOTrO MaTepualia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€l, JIOTMKHM 0Opa30BaTEIbHOr0 TpoIlecca, BO3PACTHBIX  OCOOCHHOCTEU
00yJaromuxcs.

B nporpamme mo G1oIOTHU Tak)Ke YUUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H TPEIMETHBIM pe3yibTaTaM oOOydYeHUs B
bopMUPOBaHUY OCHOBHBIX BUJIOB YYEOHO-TIO3HABATEIHHON AEATEILHOCTH/YUECOHBIX
JEeHCTBHI 00YyJaroUXCs MO0 OCBOSHUIO COJICPKaHMsI OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo o6umomorum (10—11 kmaccel, 0a30BbI YpOBEHB) peain30BaH
IPUHIMIT TPEeMCTBEHHOCTH B H3YYEHUHM OWOJIOTHH, Ojlaromapss 4emMy B HeH
MpPOCMATPUBACTCS  HAIMpPABJICHHOCTh HAa  pPa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopMupOBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIIUN
JUYHOCTH, DKOJOTHYECKOTO MBIIUICHHS, TIPEJACTABICHUN O 3JI0POBOM 00pa3e KU3HH
1 OCpeXHBIM OTHOIICHHEM K OKpYy)Karomen mnpupoaHou cpezae. [loaromy Hapsaay ¢
H3ydeHHeM OOIIEeOMOIOTUYECKUX TEOPUM, a TakKe 3HAHUH O CTPOCHUU IKUBBIX
CHUCTEM PA3HOI0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAKIIMX B HHUX IMPOLECCOB B
MporpaMme 1o OMOJIOTHH YAEJICHO BHUMAaHHE HCIOJIb30BAHHIO TIOJYYCHHBIX 3HAHUN
B T[IOBCEIHEBHOM JKMU3HW MJI1 pEUIEHUS TMPUKIAAHBIX 3a/lad, B TOM YHCIIE:
Mpo(UIaKTUKN HACIEJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-TEHETHUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHMSI SKOJOTHYECKU LEJIeCO00Pa3HOTO IMOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON CpeAe, aHAIM3a BIMSHUSA XO3SMCTBEHHOW JEITEIbHOCTH
YEeJIOBEKAa HA COCTOSIHHE IPUPOAHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHMMaHUsA K TMPUKIAJHOW HaANpaBICHHOCTH YydeOHOro mnpeaMera «buomorus»
MPOJMKTOBAHO HEOOXOJIUMOCTHIO OOECIEUEHHs] YCIOBUM ISl PElIeHUsT OJHOU U3
aKTyaJbHBIX  3a7a4  IIKOJBbHOrO  OWOJOTMYECKOro  oOpa3oBaHUsA, KOTOpas



npeanonaraer (OpMUPOBAHHUE y OOYYAIOIIMUXCS CHOCOOHOCTH aJanTUpPOBAThCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecneurBaeT (GpopMUpOBaHUE y OOYYAIOMIMXCS MPEJCTABICHUN O HaydyHOU
KapTUHE MHUpa, paclupsieT W o0000m@aeT 3HaHUS O JKUBOM MpupoAe, &
OTJIUYMUTENIbHBIX TNpPU3HAKAX — YpPOBHEBOW OpraHu3alld M HBOJIOLMH, CO3AaET
YCIIOBUS JUIsl: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJbI, POPMUPOBAHMS (PYyHKIHMOHATBHON
IPaMOTHOCTH, HaBBIKOB 3[J0POBOTO U 0€30MacHOro odpas3a >KM3HHU, 3KOJIOTHYECKOI0
MBIIIJIEHUS, IEHHOCTHOT'O OTHOILIEHHUS K )KMBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKKe IS PEeUICHUS BOCIUTATEIbHBIX U
Pa3BHUBAIOLIUX 3aJlay CPEeJHEro o01Iero o0pa3oBaHusl, COMATU3ALNNA 00 yUarOIMXCS.
Nzyuenue Oounoaoruu o0ecreynBaeT yCIIOBUSA TSt dbopmupoBaHus
UHTEJUICKTYalbHbIX, = KOMMYHHUKAIIMOHHBIX W  HWH(QOPMAIIMOHHBIX  HABHIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HWHTETrpalMd OHOJOTMYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 JPYTrUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU U
reorpaguu. Ha3BaHHbIE TMOJOXKEHHUS O TMpPEJHA3HAUYEHUU Y4eOHOro mpeaMera
«buonorus» coctaBWIM OCHOBY JUIsl ONpENEIeHHs TMOAXOJAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEPKaHMs, MPECTaBICHHOrO B IPOrpaMMe 10 OHMOJIOTUH.

Otb6op conepkanust yueOHoro mnpenMera «buonorusi» Ha 06a30BOM ypOBHE
OCYHIIECTBJIEH C TMO3MIMK KyJIbTYypOCOOOpPAa3HOTO TMOAXO/Aa, B COOTBETCTBHHM C
KOTOPBIM OOy4aroIuecs: JOJKHbI OCBOUTh 3HAHUS M YMEHHsS, 3HAYUMBIC ISt
dbopMupoBaHus 0011 KyJIbTYphl, ONPEESISIIONINE aIeKBAaTHOE TIOBEICHUE YelIOBEeKa
B OKpY)Karolleil MpupogHOil cpene, BOCTpeOOBaHHBIE B TOBCEAHEBHOM XKU3HU U
IPaKTUYECKON aesTeabHOCTH. Ocoboe MECTO B ATOH CHCTeME 3HAHWM 3aHUMAloT
AJIEMEHTBl  COJIEpKaHMs, KOTOpbIE CIy)aT OCHOBOM nisi  (OpMHpPOBaHUS
MPEJICTABIICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX TyMaHM3alud  OHOJIOTHYECKOTO
o0Opa3zoBaHUsI.

CrpykTypupoBaHuEe CcOJiepkKaHUs y4eOHOro Marepuajga B IporpaMme IO
OMOJNIOrMM  OCYIIECTBJIEHO € Y4Y€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00
OTJINYUTEIbHBIX OCOOCHHOCTSIX JKMBOM MPHUPOABI, O €€ YPOBHEBOW OpraHU3alUU U
SBOJIIOLMU. B COOTBETCTBUM € 3THM B CTPYKType ydeOHoro mpenmera «buosorus»
BBIJICJIEHBI CIEAYIOUIME COJiepKaTeabHble JTUHUM: «buomorus kak Hayka. MeTojsl
HAay4YHOTO TMO3HaHMs», «KieTka kak Owomormyeckas cuctemay, «OpraHmsm Kak
Oouwonormyeckas cucremay, «CmctemMa W MHOrooOpa3We OPraHUYECKOTO MHPay,
«IBOTIOLHMS )KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIE UM 3aKOHOMEPHOCTH.

Henp wu3ydenuss yudeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHue  OOy4YaloUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHU3alUy KUBBIX CUCTEM PA3HOIO paHra U MPUOOPETEHUE YMEHHI HCIOIb30BaTh



ATU 3HAHUS JJI1 TPAMOTHBIX JIEUCTBUN B OTHOIICHHH OOBEKTOB >KUBOU MPUPOIBI U
pelIeHus pa3INYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha 06a3zoBom
YpOBHE 00€CTIeUnBAETCS PEIIEHUEM CIEAYIOLUX 3a0a4:

OCBOCHUE OOYYaIOIIMMUCA CHUCTEMbl 3HAHUH O OWOJIOTMYECKUX TEOPUSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBUjIax, CIYyXalldX OCHOBOM
st GOpMUPOBAHUSL TPEACTABICHUNA O €CTECTBEHHO-HAYyYHOU KapTHHE MHpa, O
METOJ[aX HAay4YHOTO MO3HAaHMS, CTPOCHUH, MHOTOOOpa3suu M OCOOEHHOCTSX J>KUBBIX
CHUCTEM PA3HOTO YPOBHSI OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIMXCS TO3HABATENIHHBIX, HMHTCIUICKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEH B MpOIECCe aHalv3a JaHHBIX O IYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISIJIOB, HUJIEM M TOAXOJO0B K H3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIlUM;

CTAaHOBJIECHHWE Yy oOOydJaromuxcs O0Omel  KyabTypbl, (YHKIHMOHAIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MPHUPOJBI HA OCHOBAHUM 3HAHHWM WM OMBITA, MOJYYCHHBIX TIPU U3YUCHUU
OuoJjoruu;

dbopMupoBanue y OOydYaroOmIMXcs YMEHUW WJUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIIOBEKOM IKHUBOU
OPUPOJIBI, HEOOXOAUMOCTH OEpPEeKHOT0 OTHOLIEHUS K HEW, COOIIOJEHUSI ITUUECKHUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OHWOJIOTUYECKHX 3HAHWM HJis TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOUN KYJIBTYPHI, 1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHUNW W YMEHUW B MOBCEIHECBHOM KU3HM IS
OLICHKU TOCJIEACTBUM CBOEU NEATEIBHOCTH MO OTHOLICHUIO K OKPYKAIOLIEW Cpere,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJOJeHHEe Mep MPO(UIAKTHKU
3a00JIeBaHM.

B cucreme cpeagnero obmiero oOpazoBanusi «buonorusi», wu3ydaemass Ha
0a30BOM ypOBHE, SBJISETCS O0S3aTENbHBIM YYEOHBIM NPEIMETOM, BXOMSIIUM B
cocTaB npeaMeTHON obsactu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

s u3ydenusi OMOJIOTUM Ha 0a30BOM YPOBHE CpEIHEro o0Iiero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 yac B Heneno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHHUUYECKUMH U
IpPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocodueld, 3TUKOH, 3CTETUKOM U IMPaBOM.
Ponb O6uonoruu B GopMHUpPOBAaHMU COBPEMEHHOM HaydyHOUH KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOJLI (HAOIIOJEHUE, DKCIIEPUMEHT, OIMKCAaHUE,
U3MEpeHue, Kiaccuukarus, MoJeIupoOBaHue, CTATUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHCcTpanum:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabnuibl u cxeMbl: «MeTOAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmomb3oBaHuE pa3IUYHBIX METOJOB MPHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3allud OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, TOMYJIAIIHOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JdeMoHCcTpanum:

Tabnmuuel 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHH OpraHHU3aIluU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKH. XHUMHYECKUE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMM BOABI M MHHEpaJbHBIX BewecrB B kierke. [loxnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYyJbl (MepBUYHAs, BTOPUYHAs, TpETUYHAsA U
YeTBEPTUYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OeNKOB. bruonornueckue GyHKIINN
OeNKOoB.

depmeHThl — Ouosiorndyeckue kartanu3aropbl. CTpoeHue (pepmeHTa: aKTUBHBIN
ueHtp, cyocrpatHas cneuuduuHocts. Kodepmentsl. Butamusbl.  Otianuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalUu3aTOPOB.



VYrineBoabl: MOHOcCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprbo03a), Aucaxapuibl
(caxapo3a, JakTo3a) M mojaucaxapuibl (Kpaxmal, TJIMKOT€H, LEeJIII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel:  Tpurnmuepuasl,  ¢ochomunuabl, crepounsl. ['mapoduiabHO-
ruapodoOHbIe cBoiicTBa. buonornueckue GyHkunu aunuaoB. CpaBHEHUE YTIEBOAOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

HyxnennoBele kucnoreli: JHK wu PHK. Hykimeotuaer — MoHOMEpHI
HyKIeuHOBBIX KucioT. Ctpoenue u ¢pynkuun JAHK. Crpoenne u pynknuum PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — Hayka o kietke. Kietounas teopusi — mpumMep B3aUMOJICUCTBUS
uje u HakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak 1enoctHas uBas cucrema. OOmye Npu3HAKU KIETOK: 3aMKHYTasl
HapykHas MemOpana, mosiekynbl JJHK kak renernyeckuii anmapar, cucTeMa CUHTE3a
Oeka.

Tunel KJIETOK: dyKapuOTHYECKasi U Npokapuotuyeckas. OCOOCHHOCTU CTPOCHUSI
npokapuoTHdeckord  kieTku.  Krierounass  crenka  Oakrtepuit.  CTtpoeHue
AyKapUOTUYECKON KiIeTKH. OCHOBHBIE OTINYHS PACTUTEILHON, J)KUBOTHOW U TPUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIHMKC, HMX
¢ynkiuu. [Inazmarnueckas memOpaHna, €€ cBoicTBa U ¢yHKuuu. Lluromnnazma u eé
opraHousipl. OpHomemOpanHble opranouasl kietku: OIIC, ammapatr Ionbxwy,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHMTOXOHIPUHU, TUIACTHU/BL.
[Ipoucxoxnenne MuUTOXOHApUNM W TuacTuld. Buasl miactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN IIEHTP, EHTPUOIN, PECHUYUKH, KTy THKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHme sjpa: saepHas o0oiouka,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoHncTpanum:

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

Jnarpammel: «PacripeiesieHe XUMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOJAE,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJEN.

Tabmuuet 1 cxemsl: «llepumomuyeckas TabmuIa XUMUYECKUX DIEMEHTOBY,
«CtpoeHne MoJIeKYJbl BOAbI», «brocunTe3 Oenka», «CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne Pepmentan, «Hykneumnosbie kuciaotel. JJHK», «CTpoenue Moiekyibl
AT®», «CTtpoeHue syKapUOTUYECKOW KIEeTKN», «CTpPOECHHE KUBOTHOM KIIETKNY,
«CTpoeHHe pPACTUTENBHOM KIETKW», «CTpOeHHME NPOKAPUOTHYECKOU KIIETKW,
«CTpoeHue sizipa KIETKH», «YTIIEBObDY, «JIMIUIbD.



OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJOBaHWE JJii NPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOMPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnass pabora No 1. «M3ydeHue KaTaqIuTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajaasbl)y.

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

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM METa00oIu3M. AcCUMWISIUS (TUTACTUYECKUM OOMEH)
JTUCCUMIIISIITUSL  (SHEepPreTUYecKuii oOMeH) — JBe CTOPOHBI €IMHOr0 Iporiecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMs] BEIIECTB M HDHEPIMM B TMOHUMAaHUU
MeTaboIn3Ma.

Tunelr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbId. Posb epMEeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CBetoBas U TeMHOBas (pa3bl hoTocuHTe3a. Peakuu porocunTesa.
OddextuBHOCTh GoTOCHMHTE3a. 3HaueHHE (OoTOCHHTE3a I >KU3HU Ha 3eMmile.
Brnusaue ycnoBudt cpenbl Ha  (POTOCHHTE3 W CMOCOOBI  TIOBBIMICHHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTE3. XEMOCUHTE3UpYIolIe OakTepuu. 3HAUeHHE XEMOCHHTe3a MJif
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTKe. PaciieruieHne BelecTB, BbIICIECHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KJIETKE. DTalbl dHEpreTHdeckoro ooMena. ['mukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniuu wmatpuuHoro cuHrte3a. ['eHermdeckas wuHbopmamms u JIHK.
Peanmuzanus reHeTmdeckod wuHpOpMaruu B KIeTKe. ['€HEeTHYeCKU KOJ W €ro
cBoictBa. Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancmauus — OuocuHTes
Oenka. Orambl TpaHcnsauuu. KonmupoBanume amuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mcropust otkpeiTus Bupyco (. .
NBanoBckuii). OCOOEHHOCTM CTPOEHUSI W  JKMU3HEHHOIO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, )KUBOTHBIX U Y€JIOBEKA, BhI3LIBAEMbIE BUPYCAMMU.
Bupyc mmmynomedummra yenoeka (BUY) — BozOymutens CIIMJla. OOpartnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodpunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00IeBaHUl.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupsses.



Tabmuuplt u cxembl: «Tumbl nutanus», «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit oomen», «Xiopomnact», «®Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIHMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTuuecKUui KOa»,
«Bupyce», «bakrepuodarny», «CtpoeHue u xku3HeHHbIM mukn Bupyca CII/a,
O6aktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: moxaenu-amminkauuu «Yasoenne JHK u Tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIeTKN», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1uki, WM KU3HEHHBIM WK KieTku. MHrepdaza u MUTOS3.
[Tpormecchl, mporekarmue B wuHTepdaze. Perumkanus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHII.
JIuTIouIHBINA ¥ TaTJIOUIHBIA XpOMOCOMHBIE HAOOpBI. XpomaTuisl. [{utonornyeckue
OCHOBBI Pa3MHOXEHUSI U UHAUBUAYAIBHOTO Pa3BUTUS OPTraHU3MOB.

Henenne knetkn — mMuto3. Craaumm mutosa. Ilporecchl, mpoucxoAside Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[IporpamMmmupyemasi THOCIH KJIETKU — aroITo3.

dopmMbl pa3MHOKEHMSI OpraHU3MOB: Oecronoe W mosioBoe. Buapl Oecrosoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BETreTaTUBHOE pa3MHOXeHue. VICKycCTBEHHOE KIOHHPOBaHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOor0.

Meito3. Craguu wMeio3a. Ilporecchl, mpoucxoasiiMe Ha CTaausxX Meio3sa.
[ToBenenue xpomocoM B meiio3e. KpoccuuroBep. buosiornueckuii CMbICI U 3HAYECHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK y )KMBOTHBIX. [los10BBIE
JKEJIe3bl: CEMEHHUKU U snyHUKHU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK — FaMeT
(cmiepmaro3ou, AMIEKIETKA) — cliepMaTtoreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepMaTo3ouoB. OmionorBopenue. [laprenorenes.

NuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAJIBHOE  pPa3BUTHE
(omOpuorenes). OTtanbl 3MOPUOHATHHOTO PA3BUTHUA y TIO3BOHOYHBIX IKUBOTHBIX:
npoOyieHne, racTpynsamnus, opradoreHes. [loctaomOpuonanbHOe pa3BuThe. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMYMHOYHOE). BriustHue cpeapl
Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/IUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuubsl u  cxembl: «@DoOpMbl pa3sMHOKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHoe pa3MHOXEHHE
pacteHuity, «Jlenenue kneTku oakrepuii», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHHE



xpomocombly», «Kiertounslii uukm», «Pemmmkamusa IHK», «Mwurtosz», «Meito3y,
«IIpssMoe m HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MIICKOMUTAIOIINX U YEIOBEKaY,
«OCHOBHBIE CTaJIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENApPaThI «CnepmMaTo30uibl
MJICKOIIUTAIOLIETO», «SIMIIEKIIeTKa MIIEKONUTAIomEro», «KaphuoknHe3 B KIIETKax
KOpEIIIKa JTyKa», MArHUTHAasg MOJeNb-anukanus «Jlenenue kietku», monens JHK,
Mo/ielib MeTa(azHOil XPOMOCOMBI.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnass pabora Ne 3. «HabGmiomenue muTo3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pad6ota Ne 4. «M3yueHue CTpoeHHUsI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U HI3MEHYHBOCTH OPraHMU3MOB.

[IpenmeT u 3anaun TeHETUKU. MIcTOpusi pa3BUTHS FT'€HETUKU. PoJib IUTONOTUH U
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKIam poccHCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE I'€HETUKU. METO/Ibl TeHETUKU (THOPHUIOIOTUUECKUH, [IMTOTCHETHUYECKUH,
MOJICKYJISIpHO-TeHeTUUeCKuii). OCHOBHBIC TI'€HEeTUYeCKHe TOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpeIIMBaHUM.

3aKOHOMEPHOCTH HAacJeI0BaHUsl NPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnenem.
MonorubpugHoe cKkpeuMBaHue. 3aKkOH eIuHooOpa3us THOPUIOB  IEPBOTO
nokosieHus. [IpaBuiio 1OMHUHUpPOBaHUSA. 3aKOH paculeIuieHus mpu3HakoB. ['unoresa
guCcTOTHI raMeT. [1oHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBAaHUS MPU3HAKOB.
[{uTorenernyeckue OCHOBBI JTUTHOPUIHOTO CKpEIIUBAaHH. AHAIU3UPYIOIIEe
ckpeluBanue. Vcnonp30BaHUE aHATU3UPYIOMIETO CKPEUIMBAHMS Uil ONPE/ICICHUS
reHOTHUIIa 0COOH.

CueruieHHOE HacjeaoBaHHe Mpu3HakoB. Pabora T. Moprana mo crernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHnue cuenieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE oOmpeleNieHHe Moja. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOrameTHble U TreTeporaMeTHele OpraHusMbl. HacnmenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C IOJIOM.

N3menunBoCcTh. BUAbl M3MEHUMBOCTH: HEHACIEACTBEHHAS] W HACJICICTBCHHAS.
Ponp cpenbl B HEHACJEACTBEHHOW  W3MEHYMBOCTH. XapakTepucTrKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanmoHHBIN psi ¥ BapuallmOHHAs KpUBas.
Hopma peakuun npusHaka. KonuyecTBEHHbIE M KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peaknuu. CBoicTBa MOIU(PUKAITMOHHOW H3MEHYNBOCTH.

HacnenctBenHnasi, WM TeHOTHUIMYECKAs, W3MEHYMBOCTh. KomOuHaTHBHAS
U3MEHYUBOCTh. Meilo3 © MOJOBOM MpOIECC — OCHOBA KOMOWMHATUBHOM



M3MEHYUBOCTU. MyTallmoHHas U3MEHYMBOCTh. Kinaccudukaiuss myTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHble (aKTOPHI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HAacIeACTBeHHOW n3MeHunBocTy H. 1. BaBunosa.

Buesnepnas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enernka 4enoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YeJIOBeKa: T'CHCAJIOTMUCCKHUI, OJM3HEIOBHINA, IMUTOICHECTUYCCKUN, OMOXUMHYCCKHM,
MOJIEKYJISIPHO-TE€HETUUECKUM. CoBpeMeHHOE ONpeAEICHUE TE€HOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[111P-ananu3a. HacnencrBenHble 3a007€BaHMs YEIOBEKa: TeHHbIC 00JI€3HH, 00JIE3HU
c HACJIEICTBEHHOM MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE 0oJe3Hu.
Comatnueckue u TreHepaTuBHble MyTauud. CTBOJIOBbIE KIETKH. [IpuUHIIUIIBI
3I0pOBOTO 00pa3za KU3HM, TUATHOCTUKHU, TPOPUIAKTUKUA U JICYCHUS T€HETHUUECKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIUMHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TCHETHYECKUX 3a00JI€BaHMI YeJI0OBEKa.

JdeMoHCcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pusz, C. C. Uersepuxkon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPHUIHOE CKPEIIMBAHUE W €0 IUTOTCHETHYECCKasI
OCHOBa», «3aKOH PACIIEIUICHUS U €r0 HUTOI€HETUYECKAS] OCHOBA», «3aKOH YHCTOTHI
rameT», «/lurubpuanoe ckpemmuBanuey, «lluTomornueckre OCHOBBI JTUTHOPUTHOTO
CKpelIuBaHusm», «Meio3», «B3aumoaeilcTBUE allIeIbHBIX T€HOBY», «l €HeTHYecKue
KapThl PACTEHUM, KUBOTHBIX U 4eJoBeKay, «['eHeTuka mona», «3aKOHOMEpPHOCTHU
HACJIEOBaHUsA, CUEIUIEHHOTO C TOJIOM», «KapHOTHIIBI YeNnOBEKa M MKUBOTHBIX),
«Bugel m3MeHUMBOCTHY», «MoaudukanroHHas HW3MEHUYHMBOCTHY, «HacmemoBanme
pesyc-dakropa», «'eneTuka rpymn KpoBu», «MyTarmoHHass ”3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anIuiMkanuu  «MOHOTHOPHIHOE  CKpEIMBaHUEY,
«Henomnmnoe nmomuHupoBaHuWe», «JlurubpumaHoe ckpemniuBanue», «llepekpéct
XpPOMOCOMY, MUKPOCKOT B MHKporpenapaT «Jpozoduna» (Hopma, myTtanuu Gopmsl
KPBUIbEB M OKPACKH Tefa), repoapuii «I"opox moCceBHOM.

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

JlabopatopHast pabora Ne 5. «l3ydeHuwe pe3ynbTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTtopnasi pa6ota Ne 6. «3yueHne Moau(UKAIMOHHOW H3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSila U BAPUALIMOHHON KPUBOW.

Jlaboparopnasi padota Ne 7. «AHanu3 MmyTtanuii y Apo30(Quiabl HA TOTOBBIX
MHKpOIIPENapaTax».

[TpakTuueckast padota Ne 2. «CocTaBiieHUE U aHAJIA3 POJOCIOBHBIX YETIOBEKA.

Tema 7. Cenekuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.



Cenekuuss Kak HayKa M IIpoLECC. 3apOKICHHE CEJNEKIMU U JOMECTHUKALMS.
VYuenne H. 1. BaBunoBa o 1eHTpax NPOUCXOKIEHUS U MHOI000pa3usi KyJIbTypPHBIX
pacteHnil. LIeHTpbI MPOUCXOKACHHS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli M MHAMBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pACTEHUM UM KUBOTHBIX. OLEHKa »KcTepbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — HHOpuAMHr. Yucras nuHus. CKpellMBaHME YHUCTBIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIUHT.
Otnanénnas rubpuaunzauus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJgydeHue
NOJIUIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MNPOU3BOJACTBA. ['€HHAs WMHXKEHEpPHUS. OTarlbl
co3ganuss pekomOunantHod JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxkeHepus. Kiietounble KylnbTypbl. MHUKpPOKIOHAIBHOE Pa3MHOKEHUE DPACTEHUM.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIBCKOXO3SIMCTBEHHBIX  OpPraHU3MOB.
Okojnoruyeckue u satndeckue npodiaemel. [MO — renernuecku MoauGUIMPOBAHHBIC
OpraHU3MBlI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypumn, I'. /I. Kapnieuenko, M. @. 1BaHOB.

Tabnuusl u cxembl: kKapta «LIeHTpbl NPOMCXOXKAEHHS W MHOTro00pa3us
KyJbTYPHBIX pacTeHHi», «llopoasl HOMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéunas rudpuauzamus», «Pabotel akagemuka M. ®. VBanoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTHM», «KieTouHble KyIbTyphl U
KIIOHUpOBaHue», «KOHCTpyrpOBaHUE U NIEPEHOC T€HOB, XPOMOCOM.

O0opynoBaHue: MYJSKU IJI0JIOB U KOPHETUIONOB JUKUX (GOPM M KYJIbTYpPHBIX
COPTOB pacTeHuil, repoapuiit «CeabCKOX03IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble 1 MPaAaKTUYECKHE PA0OTHI:

Okckypenss «OCHOBHBIE METOABI W JOCTHXKEHMS CEJNEKIMH PACTEHHH U
’KUBOTHBIX (Ha CEJIEKIUOHHYIO CTAaHIHUIO, IVIEMEHHYIO (PepMy, COPTOUCIIBITATEIbHBIN
YYacCTOK, B TEIJIMYHOE XO3SICTBO, JJaOOPATOPHUIO arpOyHHUBEPCUTETAa MJIM HAYyYHOTO

LEHTPA)».
11 KJIACC

Tema 1. JBoIIOLIUOHHASI OHOJIOTUSI.

[IpeanochIKM BO3HUKHOBEHHUS JBOJIIOIIMOHHOW TEOPHUH. BOIIOLMOHHAS
Teopuss U e€ Mecto B Oumonornu. BiusHHME 3BOITIONMOHHOW TEOPUH HAa pPa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenscTtBa HBONONMHU.  [lalieoHTONOrMYECKHE:  MOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTUYECKOM JIETONMUCH, TEPEXOJHbIE (OPMBEI.
buoreorpaduueckue: cxoacTBo U paziuuue GayH v (piaop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTUYECKHE: CXOJCTBA M pa3anyusi SMOPUOHOB pa3HbIX BHUIOB
MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYJIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0ONIMYECKMX NyTe y Bcex
OpraHU3MOB.

OpomonuonHas teopus Y. JlapBuHa. IIpeanochbUiku  BO3HUKHOBEHUS
napBuHU3Ma. [[BroKyliuMe Ccuiibl 3BOJIONMM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHMYEHHOCTH PECYpCOB, HEOINpEAENEHHAs W3MEHUYUBOCTD,
00pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernyeckas teopus 3Boonnn (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

MukposBomonus. [Tonynsinus kak eAMHULA BUA U 3BOJIOLUY.

JBuxkyiue cuiibl ((hakTopbl) SBOJIOLNUU BUAOB B mIpupoae. MyTalMOHHBIN
npouecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lonmynsiiiOHHbIE BOJHBI U JIpeii( TeHOB.
N3onsuus u Murpanusi.

EctecTBennbiii oT60Op — HampaBisoomuid (axtop sBomonuu.  Dopmbl
€CTECTBEHHOTO 0TOODA.

[IprcnocoONEeHHOCTh OpPraHU3MOB Kak pe3ysbTar 3BoNtonuu. [Ipumepsl
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApOoMOP(O3bl U UN0ATANTALIHH.

Bun u  BupooOpazoBanme. Kpurepuum  Buga.  OcHOBHbIE  (OpPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomtonus.  Dopmbl  3BOJOUMH:  (UIETHYECKasi, JUBEPTreHTHad,
KOHBEpTeHTHasl, mapasuienbHas. HeoOpaTuMOCTh 3BOIOLMH.

[IpoucxoxaeHne OT HeclenUaIu3upoOBaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAs paanalysl.

JdeMoHCcTpanum:

[Hoptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepiios.

Tabnuupl u cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emie», «3apoJbIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®opmbl 60pHOBI 32 CYIIECTBOBAHHUEY,
«EcrectBennbiii  0TOOp», «MHOTro0Opasue COpTOB pacTeHuit», «MHoroodpasue
IIOPOJ KUBOTHBIX), «Ilonmynmsanmmy», «MyTannoHHas U3MEHYUBOCTD,
«Apomopdo3ey, «Mauoamanramuny, «OOmas aereHepanus», «JBHXKyIIHEe CHIIBI
sBomtonnny, «Kaprta-cxema mapuipyra nyrtemectBusi Y. [lapBuna», «bopnba 3a
CyILIECTBOBaHHUEY, «IIpucrnoco0aeHHOCTE ~ OPraHU3MOBY, «['eorpagpuueckoe
BUI000pazoBaHuE», «IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIEKINS HACEKOMBIX C PAa3IMYHBIMHU THUIIAMU OKPACKH, HA0Op
IUIOJIOB U CeMsiH, KoJuteKIus «lIpruMephl 3aIlUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX),
Mozellb «OCHOBHBIE HANpaBlICHUs HBOJNIOLUU», OO0BEMHas Moxaelb «CTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).



buoreorpadguueckass kapta Mupa, KoJulekuus «@POpMbI  COXPaHHOCTHU
HCKOMAEMBIX JKUBOTHBIX U PACTEHHI», MOAelb ammunkanus «llepekpéct xpomocom»,
BIIAXKHbIE  mpenapatbl  «Pa3Butme  Hacekomoro»,  «PaszButme — nArymkm»,
MuKponpenapar «/po3zodpuna» (HopMa, MyTaruu GOpMbI KPbUIbEB U OKPACKH TETIA).

JlaGopaTopHble 1 MPaAKTUYECKHE PA0OTHI:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHME BHJIOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnas pab6ota Ne 2. «OnucaHue NpuCIocOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHay4dHblE MNPEACTABIEHUS O 3apOXKACHUM >KU3HHU. HaydyHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M mMaHCcHepMHs. XUMHUYECKas
HBOMIIOIMS. AOWOTEHHBIH CHHTE3 OPraHUYeCKHX BEHIECTB M3 HEOPTaHUYECKHX.
OKCIEpUMEHTAIBHOE TOJATBEPKICHUE XMMHUYECKOM 3BoJfonMU. HauyanbHble 3Tanbl
ounonornyeckoit sBomtonuu. ['mnoresa PHK-mupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHME MPOTOKIETKH. IlepBble KIETKM M HX 3BOJIOLUSL.
@OopMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxelickas u
nporepo3oiickass d3pbl. [lanmeo3olickas spa U €€ TNEpPHOIBI: KEMOPHICKUIA,
OPAOBUKCKHM, CHITYPUMUCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o3o0Kickas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiiHo3olickass »9spa ®u €€ TepuOAbl:  MAJIECOTC€HOBBIM, HEOT€HOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKkTepuCTUKAa KIUMaTra M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIIUU PACTUTEIBHOTO H KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHl u
AKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak oOTpaxeHue »HBoitouud. OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBonronus 4esnoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpencraBieHUN O
IIPOUCXOXKJIECHNUN 4YeloBeka. Meroabl H3ydeHus aHrpornoreHesa. CXoacTBa H
pasnuyuMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.

JIBmxymue cuibl (paxTopsl) aHTponioreHe3a. HacneacrBeHHas N3MEHUYUBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUHN TPyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMTEKH, YenoBek
yMedbii, YenoBek nmpsAMoxoadimnil, YenoBek HeaH1epTaIbCKuil, Yea0BEeK pa3yMHBIN.
Haxoaku uckonaemMpIX OCTaTKOB, BPEMS CYIIECTBOBAaHMs, 00JaCTh paclpOCTPAHEHUS,
00BEM I'OJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIUsl.



Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME paChl: EBPONICOU IHASA (EBpA3UICKas),
HErpo-aBCTpaJIOnHAs (9KBAaTOpUaIbHasl), MOHTOJIOUIHAS (a3UAaTCKO-aMEpUKaHCKas).
UepTbl NOpUCTOCOOICHHOCTH TMPEICTAaBUTEIEH YETOBEYECKHX pac K YCIOBUSIM
cyuiectBoBanus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer u cxembl: «Bo3aumkHoBeHme CoNHEYHOM CHCTEMEBI», «Pa3Burue
Oopranm4yeckoro  mwmpa», «PactutenbHas  kieTtka», <« KuUBOTHas  KIETKay,
«ITpokapuotnueckas kieTka», «COBpEeMEHHasi CHUCTEMA OPraHUYECKOrO0 MHUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHHUS UYENOBEKa M YEJIOBEKOOOpPa3HBIX
00e3bsH», «OCHOBHBIC MECTa MaJIEOHTOJIOTHYECKUX HAXOJA0K MPEIKOB COBPEMEHHOTO
yenmoBekay, «JlpesHenmme moan», «JpeBHue moan», «llepBble COBpeMEHHBIE
ToIn», «HenoBeyecKkne pachh».

O6opynoBaHnue: MYJISDKH «IIpoucxoxaeHue YEeJI0BEKa» (6rocThI
aBCTPAJIONUTEKA, MHUTCKAHTPOIA, HEaHJepTaablla, KPOMaHBLOHIIA), CJICTIKA WU
n300pakeHUsT KaMEHHBIX OpYAWN MEepBOOBITHOTO uYeloBeKa (KaMHU-UYOMIIEpPHI,
pyouna, ckpebiia), reoXpoHoJIOrudeckasi TaoauIa, KouieKiuus «DopMbl COXpaHHOCTH
MCKOIIA€MBIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «/3ydeHune HCKOMAaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

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

Tema 3. Opranu3mbl 4 OKpYyKaKIIas cpeaa.

DKOJIOTUSl KaK Hayka. 3aJayd U pa3fesbl 3KOJIOTMU. MeToabl 3KOJOTHYECKUX
UCCJIEAOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOWUTaHMS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckue ¢akropel. Kimaccudukanus HSKOJIOTHYECKUX  (HAKTOPOB:
abnotnyeckue, OWOTHYECKME U AaHTPOIMOTCHHbIE. JIeHCTBHME OSKOJOTHYECKHUX
(aKTOpOB Ha OPTraHU3MBI.

AbGunotnueckne (HakTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONMEpHOAU3M.
[IpucnocoOnennst ~ OpraHU3MOB K JICWCTBHIO  a0MOTHYECKHX  (PaKTOPOB.
buonornueckne puTmsl.

buotnueckue Qakropsl. Buasl OMOTHUYECKUX B3aUMOJACHCTBUIM: KOHKYpPEHIIUS,
XHITHAYECTBO, CUMOMO03 u ero Qopmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCaIu3M (KBApTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTPATU3M.



3HaueHne OMOTHMYECKMX B3aUMOJEHCTBUM Il CYIIECTBOBAaHUS OPraHW3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKW  momyisiquu. OCHOBHbIE — TOKa3aTenu
NOMYJSUMU: YHUCIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JuHaMyuka YuCIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. 'ymGonsar, K. ®@. Pynbe, O. 'ekkens.

Tabmuuel u cxembl: kapta «lIpuponsbie 30HbI 3emuu», «Cpenbl OOUTAHUS
opranuzMoBy», «@Doronepuonuzm», «llonymsuny, «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH NOMYJISIuU HHQY30puu-Ty(henbkny, «[lumiessie nenmy.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUM W3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopnas pabota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabora Ne 2. «IloAcu€T MIOTHOCTH MOMYJALMHA Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooOmecTBa ¥ 3K0JI0rHYEeCKHE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBas,
NpOoCTpaHCTBeHHasi, Tpoduueckas (mumienasi). Buasl-momuHantel. CBs3u B
OuoIIEeHO3E.

Okonoruyeckue cucteMmbl (dkocuctemsbl). [loHsTHe 00 »dKOcuUcTEME U
ouoreonieHoze. DYHKIMOHANBHBIE KOMIIOHEHTHl  JKOCHCTEMBI:  MPOAYUEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIECTB M MOTOK YHEPTrUU B IKOCHUCTEME.
Tpodudeckue (nmuieBsbie) ypoBHH 3KOCUCTeMbl. [IuimeBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTeIu DJKOCHCTEMbl: Oumomacca, MPOAYKIUA. IKOJIOTHUECKUE MHPAMUIBI:
NPOAYKIIMU, YHMCIEHHOCTH, OunomMaccbl. CBONCTBA OKOCHUCTEM: YCTOWYHUBOCTD,
camoperyJisuus, pazsutue. CyKueccus.

[IpupoaHble 5KOCUCTEMBI. DKOCUCTEMBI 03EP U pPeK. DKOCUCTEMA XBOMHOTO MJIU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOOIKOCUCTEMBI.
buonoruyeckoe 1 X031CTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U yPOOIKOCHCTEM.

buopasnooOpasue kak (akrop ycroWuuBoctu dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. W. Bepraackoro o Ouocdepe. ['panuipl, coctaB u CTPyKTypa
ouoceprr. KuBoe BemectBo m ero ¢yHkiuu. OcobeHHOocTH Omochepbl Kak
IJI00AJIBHOM JKOCUCTEMBI. J[MHaMHuYecKOoe paBHOBECHE M OOpaTHas CBsA3b B
ouocdepe.



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

UYenoBeuectBO B Ouochepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUsI B Ouocdepe.
['oGanbHbIe 2KOTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHME MPUPOJbI U denoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3us
KaK OCHOBa YycToWuuBocTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIpaBICHUS
MPUPOJIHBIMU PEeCypCcaMHM U UX MCHOJIb30oBaHHE. JloCTHKeHUsT OMOJOTUM M OXpaHa
MIPUPOIBI.

JdeMoHCcTpanum:

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

Tabmunpl u cxembl: «[lumeBble 1enu», «buoleH03: coCcTaB U CTPYKTypay,
«IIpupongubsie coobmiecTBay, «llenmn mnuTaHus», «IKOJIOTHYECKAS MUPAMUIAN,
«buocdepa n udenoBek», «IKocuUcTeMa MIUPOKOJUCTBEHHOIO Jecay, «IKOCUCTEMaA
XBOMHOro  Jjeca», «buoneHo3  Boaoéma»,  «ArpoueHo3»,  «lIpumepHsbie
AQHTPOIIOTEHHBIE BO3JCHCTBUS HAa TIPUPOY», «BakHelilne UCTOYHUKU 3arps3HEHUs
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeimias cocTaBistomias Ouochepsi»,
«DaxkTopsl nerpaganuu nouBy, «IlapaukoBsiil 23¢dexT», «DakTopsl paIuOaKTUBHOTO
3arpsisHeHust Ouoceps», «OOmas crpykrypa Ouochepni», «PacnpoctpaHeHue
KU3HU B Omocdepen, «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriepona B
o6uocheper», «kKpyroBopot azora B mpupoe».

O6opynoBanue: Monenb-aniuiMKanus «Tunuuneie OMOIEHO3BD», TrepOapuit
«PactutenbHbie coobuiecTBay, Komiekiuu «buonenos», «Bpenurenn BakHeHIIMX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYpP», repOapuu M KOJUIEKIIMH PACTEHHUH W >KUBOTHBIX,
OpUHAJIEKAIINE K pa3HbIM AKOJOTMYECKUM rpynmnam ogHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHUs OXpaHIEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  ITPOTPAMMELI 11O
BNOJIOI' M1 HA BA3OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBIuMBarOTCS TpeOOBaHUS K pe3yjbTaTaM
OCBOEHMS 00YYarOIUMUCS NPOTrPaAMM CPETHETO OOILIEro 00pa30BaHUs: IMUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pPE3yJIbTATOB OCBOCHUSI mpeaMera «buosorus»
BBIZICJICHBI CIIEYIONINE COCTABIISIONINE: OCO3HAHHE OOYYAIOIIMMHUCS POCCUHCKOM
rpaXJaHCKON MJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4Yue MOTHBAIUH K 00y4YEHUIO ouonoruw,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPATUIUN pPAa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTA 1I€HHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYEeCKOTO0  00pa3oBaHUs, HaJWYUE  DKOJOTHYECKOrO0  IMPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIETIU U CTPOUTH KU3HEHHBIC TITAHBI.

JInyHOCTHBIE pe3yJbTAThl OCBOCHUS Mpeamera «buosiorus» mocturarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHUU C
TPAJULIMOHHBIMUA POCCUMUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSAMH, TPHUHATHIMA B OOIIECTBE TMpaBUJIaMU U HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHWS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UILIUM JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY TpyJa M CTapUIeMy MOKOJEHUIO, B3aMMHOIO
yBaXEHUS, OEPEKHOrO0 OTHOMICHHS K KyJIbTYPHOMY HACICIUIO W TPaIUIUAM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, MpUPOSIE U OKPYKAIOLIEH
cpexne.

JIM4HOCTHBIC PE3yJbTaThl OCBOSHUS y4eOHOTo npeaMera «buosorusy aoKHbBI
OTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYYaromMXCS PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOW BHYTPCHHEH TMO3MUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHHUX  YOEKIEHHUM,  COOTBETCTBYIOIIHMX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITa W ONbITA JCITEIbHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HaIpaBICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOT0 BOCIMTAHMSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMH OOYYArOIIErocsl KaK aKTHBHOIO H

OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpPaB U O0S3aHHOCTEH, YBAXKECHHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIE€SATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX
MPOCKTOB, pPEIICHUHM Y4eOHbIX U  T[O3HABAaTEIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEACIISITh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBIACHITH €€;

YMEHUE YYUTHIBaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEN C pa3HBIMU YOEKICHUSIMHU, KYJbTYPHBIMU IICHHOCTSMH W
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX U  HCCIEAOBATEIILCKUX  3a/a4, YBaXXUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TIPU OOCYXXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW HIACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOAY, UYBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, CBOW PolnHy, CBOW S3BIK W KYJIbTYpPY, HPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIHUIO U MaMSITHUKAM IPUPOJBHI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMoNOTMY, MOHUMAHUS 3HAYCHHSI OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIIEeCTBA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJMTEISM, CO3JAHHUIO CEMBU HA OCHOBE
OCO3HAHHOTO NMPUHATHUS UEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUHU C TPAJULUSIMU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUH;



IMIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUS JKUBOU IIPUPOIBI U €€ HEHHOCTH;

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

S5) ¢usuueckoro BocnuTaHMsA, (OPMHUPOBAHHMA KYJbTYPHI 310POBbA H
3MOLMOHAJIBLHOIO 0JIArOMOJYYHs:

MMOHUMAaHKE U peau3aius 3[0pOBoro u 0e3omacHoro odpasa >ku3HU (30POBOE
MUTaHUEe, COOJIIOICHNE TUTUEHUYECKUX MPaBWI U HOpM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpexXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (pu3nueckomy H
MICUXUYECKOMY 370POBBIO;

NOHMMAaHWE LEHHOCTA TMPaBUJ  MHAMBUIAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEJACTBUM M HEMPUSATHUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10I00HU¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKOM U COLMaIbHOMU
HAIPaBJIEHHOCTU, CTIOCOOHOCTh HMHHIIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpeC K paznuyHbiM chepaM mpodeccuoHanbHOU NeATeIbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccun W peann3oBbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CamMoOOpa3oBaHUIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIEHWE YPOBHS DKOJIOTHUECKOW KYJIbTYphl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI ITIOCTYIIKOB U OLIEHKU MX BO3MOJKHBIX MOCJIEACTBUAN JJIs1 OKPYKAOLIEH
Cpenpl;

OCO3HAHHE TJIO0AJTBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0ieM U MmyTed ux
peLICHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMble MPU W3YUYECHUH OUOJIOTMU 3HAHUS
M yMEHUS TpU  pEIIeHUH  TpoOJieM, CBA3AHHBIX C  PAMOHAIBHBIM
MIPUPOIOIIOTB30BaHUEM (COOITIOICHUE TIPABIIT TIOBE/ICHUS B TIPUPO/IC, HATIPABIEHHBIX
Ha COXpaHEHHE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JECUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOWMIEW MPUPOIHON
cpeie, YMEHHE MPOTHO3UPOBATh HEOIAroNnpUATHBIE SKOJIOTHYECKUE MOCIEACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJIMYHUE PA3BUTOTO SKOJOTHYECKOTO MBINUICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OTIBITA ESATEILHOCTH SKOJOTHUECKONW HANIPABICHHOCTH, YMEHHS PyKOBOJACTBOBATHCS
MMHU B TIO3HABATEIbHOW, KOMMYHUKATUBHON M COITMABLHON MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUICCKON NESITEILHOCTH KOJIOTMUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pPa3BUTHSA HAYKHM M OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJBbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOH M YHTATEIbCKOW KYJIBTYPHI KakK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMAaHWE CHeHU(PUKH OWOJIOTMM KaK HAayKH, OCO3HaHUsA € pOoau B
(GOpMHUpPOBAaHUN PAINMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO
npeCcTaBieHUuss 00 OKpYXKAalIIeM MHpPE KaK O CIMHCTBE MNPHUPOIbI, YEIOBEKA W
oOmiecTBa, B TO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpodeM
COXPaHCHHS PUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JUIS COBPEMCHHOW ITUBUIIM3AIINH:
oOecIieueHUsT HOBOTO YPOBHS pa3BUTHUS MEIWIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PelIaTh PECYPCHBIC POOJIEMBl Pa3BUTHSI YE€JIOBEUYCCTRA,
MoMcKa TMyTeW BBIXOJAa U3 TIOOATBHBIX JKOJOTHYECKUX MpoOieM M olecreyeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATFHOMY MCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHMOJOTMYECKMX 3HAHUN B  IEIIX
MOBBIIIEHUSI 00IEN KYJIbTypbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOMU
JacTU (PYHKIIMOHAJIIBHOW IPAaMOTHOCTH O0yUaromuxcs, popMupyemMoit npu u3yuyeHun
OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUSA, HMCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM UCIIOJIb30BaTh IMOJNy4aeMble 3HAHUS JUIsl aHaiuu3a |
OOBSICHEHUS SIBJICHHM OKpY)KAIOIIETO MUpa M MPOUCXOASIINX B HEM H3MEHEHUM,
yMEHHE JefaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWONOTHYECKHUE 3HAHUSA JUIS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IICHHOCTH HAY4YHOU JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEOBATEIBCKYIO ACATEIHPHOCTh WHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEPBHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO, K AaKTUBHOMY TIIOJYyYCHHUIO HOBBIX 3HAaHWUW 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIE pe3yJabTaThl OCBOCHHUS y4deOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMBbIC JUII  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYUYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAyUHbIC TOHATHS, OTPaKAOIINE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHUpPAa W CHCIU(PUKY METOJAOB IO3HAHUSA,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBICHUE, IPOIECC,
CUCTEMa, HAay4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOIOIeHNEe, U3MEPECHHE, SKCIICPUMEHT M APYTHX), YHHUBEPCATbHBIC
yuyeOHbIe  JIeWcTBUS  (TIO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETYISITUBHEIC),
oOecrieunBaromuye (GopMupoBaHue (YHKIIMOHATBLHONH TPAaMOTHOCTH M COIMAJILHOMN
KOMIIETEHIIUM  OOYyYarolmUXCsl,  CIIOCOOHOCTh  OOYYAIONIUXCS  WCIIOJIb30BaTh
OCBOCHHBIC MEKJIUCIUIIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPaKTHKE.

MeranpeIMeTHbIE PE3YJIbTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
0o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenue YHHUBEPCAJbHBIMH y4eOHBIMHU MO3HABATEJILHBLIMH
JefCTBUSIMU:

1) 6a30BbIe JJOrHYecKHe TeHCTBHS:

CaMOCTOSATEILHO bopMynHpoBaTh 51 aKTyaJIM3UPOBAThH npoosemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanmu3a, CMHTE3a, CpaBHEHHUS, KJIACCHU(pUKAIMH, 000OIIEHHUsS), PaCKPhIBATh CMBICI
OMOJIOTUYCCKUX TOHATHH (BBIACIATh MX XapaKTepHbIC IPU3HAKH, YCTaHABIMBATH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

ONpeNeNATh ICIM JEATCIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JOCTHIKEHUS, COOTHOCUTD PE3YJIbTAThI JICSITCILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCITOJIB30BaTh OMOJOTUYECKUE TOHATHS ISl OOBSICHEHHUS (DAKTOB W SIBJICHUU
YKUBOM MPUPOBI;

CTPOUTHh JIOTHYECKHE pacCyX AcHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH MW MPOTHBOPEUHS B PacCMaTPHBACMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHUS;

MIPUMCHSITh CXEMHO-MOJICIIbHBIC CPEACTBA JJISl IPEACTABICHUS CYIECTBECHHBIX
CBSA3¢ W OTHOIICHHWH B M3y4aeMbIX OHOJIOTMYECKUX OOBCKTaX, a TaKkKe
MPOTHBOPEYHMI Pa3HOr0 poja, BBISABICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
HCTOYHHKAX;

pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHaln3a HMCIOIIUXCS
MaTepUaIbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JICATCIIBHOCTh, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH IOCIISICTBHH JICATEILHOCTH;



KOOPAMHHUPOBATH M BBHITIOJIHATH PabOTy B YCIOBUAX PEaTbHOT0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOCHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIIICHUE MIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUA:

BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEOBATEILCKOM W TMPOEKTHON NEATEIbHOCTH,
HaBbIKAMHM  pa3pelieHuss  npoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB PEIIeHUs] MPAaKTUYECKUX 3ajad, IPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

MCTIOJIh30BaTh PA3IMYHbIC BHJIBI ACATEILHOCTH IO TIOJYUYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalnu, MPeoOdpa3oBaHUIO0 U IPUMEHEHHUIO B YIEOHBIX CUTYaIlUAX, B TOM
YHCIie TIPY CO3/IaHUU YUEOHBIX U COIIMATBbHBIX MPOCKTOB;

dopMupoBaTh HAYYHBIH THI MBINIJICHHS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATUSMHU U METOIaMH,

CTaBUTh ¥ (OPMYITUPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BaTEIBHON
JESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh  TIPUYMHHO-CIICACTBCHHBIE CBS3M W aKTyallu3UpOBaTh 3ajaady,
BBIJIBUTATh TUIOTE3Y €€ pPelIeHus, HAXOUTh apryMEHTBI IS JI0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH MOJIYYCHHBIEC B XOJI€ PEIICHUS 3a7a4l Pe3yIbTaThl, KpUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA MMOUCK TEepeHoca CPEeACTB M CHOCOOOB
NENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYIO O0O0JaCTU
KU3ZHEEATEITHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJECH, MpeiaraTh OPUTUHAIBHBIC TMOAXOAbl M PEIICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOLNE albTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPoOpManuH (TEKCTe y4eOHOro
nocobusi, HAY4YHO-TIOMYJSIPHOM  JuTepaType, OHOJOTMYECKHX  CJIOBapsAX U
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B lHTepHeTe), aHaIM3UpOBaTh
MH(GOPMAIUIO Pa3IMYHbIX BUIOB U (POPM MpeCTaBICHUS, KPUTHUYECKH OLIEHUBATH €&
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl U MPUMEHSATH pa3iHyHbIE METOABI IPU IMOHCKE U
otOope Oumomornyeckoit wHpOpMaUKU, HEOOXOMUMOW Il BBHITIOJHEHUS Y4eOHBIX
3ajady;



npuoOpeTaTh OMBIT HUCIOJB30BAHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUM, COBEPUICHCTBOBATh KYJbTYPY AKTMBHOI'O HCIOJI30BAHUS Pa3IUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTUMAJIBHYIO  (QOpMy  MpeacTaBICHUS
Oounonornyeckoil nHpopmauu (Cxembl, rpa@uKu, TUarpaMmbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBe CpeACTBa IMpu pabore ¢
Ouonornyeckoil  MHGOpMalLME: NPUMEHATh  XUMHYECKHE, (U3HUECKHE U
MaTEeMaTUYEeCKUE 3HAKM M CHUMBOJIBI, (popMmyibl, abOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOIUYECKUE CPEJICTBA HATISITHOCTH;

BJIa/I€Th HABBIKAMU PACIO3HABAHMS U 3aIUTHI HHGOpMALIMH, THHOPMALIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJafeHne YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) obmenue:

OCYHIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHU, aKTUBHO YYaCTBOBAThH B
uanore Wik IUCKYCCHMHM IO CYIIECTBY OO0CyXJaaemMoil Tembl (yMeHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEJIBHO BBIMOJHEHUS MpeajaraeMoi
3aJlayd, YYUTHIBATh HMHTEPEChl W COIJIACOBAHHOCTH MO3ULIUHA APYTUX YYACTHHUKOB
JUanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeACTBAa OOIIEHUs, TOHUMATh 3HAaYEHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHIIOK BOSHUKHOBEHU KOH(MIMKTHBIX CUTYallul, YMETh
CMSTYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJECUCTBUS, MOHUMATh
HaAMEPEHHS IPYTUX JIIOJIEH, TIPOSBIATh YBAXKUTEIHHOE OTHOLIEHUE K COOCCETHUKY U
B KOppPEKTHOU popMe popMyTHpPOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAS 1eATeIbHOCTD:

MOHUMATh M HCIIOIB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaTbHOUN
paboThl MpU pEeHIeHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPHU pEIICHUH Y4eOHOM 3a/1auu;

BHIOWpATh TEMAaTUKy M METOJBl COBMECTHBIX JEUCTBHM € Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0r0 YieHa KOJJIEKTHBA;

MPUHUMATh  EIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTAaBIISITh IUIAH JICHCTBUH,
pacrpenensTh poiau ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOTO yYaCTHHUKAa KOMaHIbl B OOILIUA
PE3YNIBTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;



npejyiaratb HOBBIE TMPOEKTHI, OIEHUBATh WJAEH C TO3UIMU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B  Pa3JIMYHbBIX
CUTYaIUsX, TPOSIBISTH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH JIeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOIb30BaTh OMOJOTUYECKNE 3HAHUS JIJIs BBISABJICHUS MPOOJIEM U UX PEIICHUS
B JKU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BLIOMpATh Ha OCHOBE OWOJIOTMUYECKUX 3HAHUW I1ICJIEBBIE M CMBICJIOBBIC
YCTAaHOBKH B CBOMX JEWUCTBHUSAX M IMOCTYNKAaX MO OTHOIIECHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISATh TO3HABATEIIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7ayM B 00pa3oBaTeIbHOMU
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABIISATH IJIAH PEIICHUs MPOOJIeMbl ¢ YYETOM MUMEIOLTUXCS
PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHH;

JlaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsTh paMKH yu4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKOH SPYIUIIUU B Pa3HBIX
00JacTsX 3HAHUM, MOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIA W KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HaBBIKAMU MO3HABATEIHHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W  MBICIUTENIBHBIX MPOLECCOB, HX pPE3YyJAbTaTOB M OCHOBaHWH,
UCIIOJIb30BaTh MPUEMBI PEeIIEKCUU JUIsl OIICHKHM CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLEHHWBATh PUCKU U CBOECBPEMEHHO IMPUHUMATh pEIICHUS IO HX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTbl JApPYrMX TIpU aHaldu3e pe3yibTaToB
NEeATEIbHOCTH;

3) mpuHsITHE Ce0s M IPYTrHUX:

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX TIpU aHaldu3e pe3yJbTaToB
NEeATEeNbHOCTH;



MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OIIMOKHU;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouosoruu Ha
0a30BOM YypOBHE BKJIIOYAIOT crienuduyeckue s yueOHoro mnpeamera «buosorus»
Hay4YHbIE 3HAHMS, YMEHHUS] U CIOCOOBI ACHCTBUI MO OCBOCHMIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI ACSATEIBHOCTU MO IMOJYYEHUIO HOBOTO 3HAaHUA U
NPUMEHCHHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CHUTyallMsIX, & TaKXKe€ B pealbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owuosoruei. B mnporpamme mnpeameTHble
PE3yJIbTAThl IPEJICTABIEHBI MO T0JIaM 00y4YeHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHWIM O MECTE€ W POJU OMOJIOTUU B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUMCKUX U 3apyOeKHBIX
y4€HBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH Ye€JIOBeKa
IUTSl PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEpKaHWE OHOJOTHMUYECKHMX TEPMHUHOB U TIOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB U MPEBPAIllEHUE dHEPTHH),
roMeoctaz  (caMoperyisiuus), ypOBHEBas  OpraHu3alMs  JKHBBIX  CHCTEM,
CaMOBOCIIPOM3BEAECHUE (PENPOAYKIMS), HACIEACTBEHHOCTh, U3BMEHYMBOCTh, POCT H
pa3BUTHE;

yMEHHE U3JIaraTh OWOJIOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasi,
MyTaIllMOHHAs, [ICHTPAJIbHAS JJOTMa MOJICKYJISIpHOM Omosiorun), 3akousl (I'. Menmens,
T. Moprana, H. . BaBunoBa) m ydeHus (0 MeHTpaX MHOrooOpasus u
MPOUCXOXKACHUS KyIbTypHbIX pacTenuii H. M. BaBuioa), onpeaensaTe IpaHUllbl UX
MIPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIJIETh METOJaMU HAyYHOTO TO3HAHUA B OWOJIOTHH: HAOIIOICHUE U
ONMCAaHUE JKMBBIX CHCTEM, MPOLIECCOB M SIBJICHHUM, OpPraHu3alvs W HPOBEIACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIDKCHHE THUIIOTE3bI, BBISBICHHUE 3aBUCUMOCTH
MEXIY WCCICAyeMbIMA BEJIMYMHAMH, OOBSICHEHHUE TMONYYCHHBIX PE3YIbTAaTOB,
WCNOJIb30BAHHBIX HAYYHBIX NOHSATUM, TEOPUM U 3aKOHOB, YMEHHUE JEaTh BBIBOJIBI Ha
OCHOBAaHMHU IOJYYEHHBIX PE3YJIBTATOB;

YMEHHME BBIJICIISITh CYLIECTBEHHBIE NMPU3HAKKM BHUPYCOB, KIETOK IMPOKAPUOT M
DYKapHOT, OJHOKJIETOYHBIX ¢ MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
IpoLeccoB: OOMEHa BELIECTB M IPEBPAIICHHUS SHEPIHMH B KIETKE, (POTOCUHTE3A,
IUIACTHYECKOIO0 M HIHEPreTUYecKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,



OIJIOJOTBOPEHMSI,  Pa3MHOXKEHUS, HMHIWBHUIYaTbHOTO  PA3BUTHS  OpraHU3Ma
(oHTOTCHE3);

YMEHHE TPUMEHSITh TMOJYyYCHHBbIC 3HAHUSA [JIs1 OOBSCHEHHS OHOIIOTHYECKUX
IIPOLIECCOB U SBJIICHUM, U NPUHATUA IPAKTUYCCKUX PELICHUH B IIOBCEIHEBHOU
KU3HU C LeJpio obecredeHns O€30MacHOCTH CBOETO 3/J0POBbS M 3/I0POBBS
OKpPY)KaIOIUX JFOJIEH, COONIOIEHNsT HOPM TPaAaMOTHOTO TOBEJCHHUS B OKPY)KArOIIEH
OPUPOTHON cpele, MOHMMAaHWE HEOOXOJUMOCTH MCIOIb30BaHUS JIOCTHIKEHUH
COBPEMEHHOU ounonoruu " OMOTEXHOJIOTUI TUTSL PalMOHATIBHOIO
PUPOIOTIONH30BAHHS;

YMEHHE peliaTh dJIEMEHTAPHbIC TeHETHUECKHE 3a/1a4i Ha MOHO- M TUTHOPUIHOE
CKpeIIMBaHUE, CIETUICHHOE HAcleJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEeIIMBaHUs JJIs MIPe/ICKa3aHus HacIe0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATh JA0OpPATOpPHBIE W MpaKTHYeCKHe padoThl, coOIr0AaTh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIEHUBATh H  HHTEPIPETHPOBATH WHGOPMAIUIO
OMOJIOTMYECKOTO  COJCpKAHMSA, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX UCTOYHHKOB (CpeICTBa MacCOBOW HWH(OpPMAINH, HAYYHO-TOMMYISIPHEIC
MaTepuaybl), ITHYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAaHUN B OHOJOTHUH,
MeIUIHE, OMOTEXHOJIOTUH;

yYMEHHE CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 000011as
OHoJIOTrNYeCcKy0 HHPOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHSATUWHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHoro mpeamera «buonorus» e 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTUU B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pPa3BUTHE OUOIOTHH, (GYHKIIMOHAIBHONW TPAMOTHOCTH YeJIOBEKa
JUIs pellieHus KU3HEHHbIX 33]1a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OMOJOTHYECKUX TEPMUHOB U IMOHITHM: BUI,
HOMYNALNS, TEHO(OHMA, SBOJIONMS, MABWXKYIIUE CHIBI ((PaKTOpbl) 3BOJIOLHNH,
MPUCTIOCOOJICHHOCTh OpPTaHW3MOB, BHUA000PAa30BaHUE, OKOJIOTHYECKHE (DAKTOpHI,
HKOCHCTEMA, NMPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI, LEMU MUTaHUs, IKOJIOTHYeCcKas
paMujia, OUoreoneHo3, ouocdepa;

yYMEHHE u3j1araTh Ouojoruueckue Teopun (3BomtonnonHas Teopus Y. Jlapsuna,
CHUHTETHYECKasi TEOPHs OSBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxoxactBa K. M. bapa, uepenoBanus TJIaBHBIX HAIlPaBICHUN U IyTen 3Bomonuu A. H.
CesepuoBa, yuenusi o ouocepe B. M. Bepnanckoro), ompenenstb T'paHHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMAM;



YMEHHUE BJIaJE€Th METOJAaMU HAyYHOTO MO3HaHUA B OMOJIOrMH: HAOJIOJEHUE U
ONHMCAHKWE JKUBBIX CHUCTEM, IPOIECCOB W SBJICHUH, OpraHW3alus W TPOBEICHUE
OMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIIIBI)KCHHE THUITOTE3bI, BBISBICHHUE 3aBUCHMOCTH
MEXIY WCCICAyeMbIMA BEJIIMYMHAMH, OOBSICHECHUE TMONYYCHHBIX pPE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IMMOHATHHA, TEOPUH M 3aKOHOB, YMECHHE JICIaTh BBHIBOJIBI HA
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMECHHE BBIICIATh CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OMOJOTHYCCKUX
OOBEKTOB: BHJIOB, TIOMYJISAIUH, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOreOIeHO30B M JKOCHCTEM, OCOOCHHOCTH  IPOIIECCOB:  HACIICICTBEHHOM
U3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBUS IKOJIOTHYCCKUX (PaKTOPOB Ha OPTraHU3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA SHEPTHUH B SKOCHCTEMAaX, aHTPOITOTCHHBIX H3MEHEHU B SKOCHCTEMaxX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIESCTB 1 OMOTCOXMMHYECKUX IIUKIIOB B Onochepe;

YMCHHE TPUMCHATH TOJYYCHHBIC 3HAHUS I OOBSICHCHUS OHOJOTHYECKHX
IPOIIECCOB W SIBJICHHWM, JIUI TPUHATHS TMPAKTUYSCKHX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TLEJIbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3JI0POBbSI U 3J0POBBS
OKPYXKAIOIIUX JIFOJICH, COOJIFOACHUS HOPM I'PAaMOTHOTO TOBEACHHS B OKPYIKalOIIeh
NPUPOJHON Cpele, TOHMMAaHHE HEOOXOJUMOCTH WCIOJIb30BaHUS JOCTHIKECHUHN
COBPEMEHHON OMOJIOTUH TSl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

YMEHHE pelIaTh AJIEMEHTapHbIe OHUOJOTHYECKHE 3aJaud, COCTaBISATH CXEMBbI
NEpPEeHOca BEIIECTB U HYHEPTUU B IKOCHUCTEMAX (LIeTH MUTAHMUS );

yYMEHHE BBITIOJIHATH JabOpaTOpHbIE U TMpaKTUYeCKHe paboThl, COOI0IATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIEHHWBATh U HWHTEPHPETUPOBATH  HMHGOPMAIUIO
OMOJIOTUYECKOTO  CONIEpKaHMsI, BKJIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX MCTOYHUKOB (CpelCcTBa MaccOBOM HH(OpMAIuu, HAYyYHO-TOMYJSPHBIC
MaTepHaIbl), paccMaTpHuBaTh rJ100aJIbHbIE HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE U YCTHBIE COOOIIEHNs, 00001mas
OronornyecKyo HHPOpPMAIKIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
H KoauuecTBO 4acoB
Ne AMMEHOBATIHE DJIeKTpOHHbIe (L1 (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmsl padoThI padoTsI
bu6morteka [IOK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
9 JKuBbie CUCTEMBI U UX 1 bu6morteka [IOK
Opra"u3aus https://m.edsoo0.ru/7f41c292
3 XUMHYECKUN COCTaB U 3 1 bu6moreka [IOK
CTPOEHHUE KIIETKU https://m.edsoo0.ru/7f41c292
4 KuznenesTeapbHOCTD 5 bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmHoxenue u
5 WHIMBHUIyaJIbHOEC 5 1 bubmorexa [TOK
HHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocTs 1
bu6moreka [IOK
6 M3MEHYUBOCTh 8 15
https://m.edsoo.ru/7f41c292
OPraHu3MoOB
Cenekuus OpraHu3MOB. bubnuoreka [JOK
7 3
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPEHOC BPOMA https://m.edsoo.ru/7f41c292
BIIEE KOJIMYECTB
OBl © CTBO 34 0 4

YACOB I10 ITPOTPAMME



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

HaumMeHoBaHHe Koau4vecTBo 4yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTejibHbIE PeCypChI
IporpaMmel padoThI padoTsbI
DBOJIOIMOHHAS bu6mmoreka [IOK
1 9 1
onosorust https://m.edsoo.ru/7f41cc74
Bo3nukHOBEHUE U Bu6 OK
2 pa3BUTHE KU3ZHH 9 0.5 nomoreka Il
https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDYIKAROIIAS 5 1 bu6mmoreka [IOK
Py https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa u
bu6moreka [IOK
4 9KOJIOTUYECKHE 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6moreka [IOK
5 P 2
CIEPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero H3YYeHUs oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
B bu6moreka [IOK
HOJIOTHS B CHCTEME
1 a 1 https://m.eds00.ru/863e6122
YK https://m.edso00.ru/863e632a
MeToap! TO3HAHUS
YKUBOU TIPUPO/IBIL.
[IpaxTrueckas padota Ne
5 1 «cnons3oBanue 1 05 bubnuorexa [JOK
PAa3IMYHBIX METOJIOB IIPH ' https://m.eds00.ru/863e6122
U3y4YCHUU
OMOJIOTHYECKUX
00BEKTOBY
buonorunueckue
bu6moreka [IOK
3 CUCTEMBI, TIPOIIECCHI M X 1
https://m.eds00.ru/863e6564
H3y4YCHHE
XHUMHYECKUN COCTaB
bubnuoreka [JOK
4 KieTku. Boma u 1
https://m.edso00.ru/863e674e
MUHEpaIbHBIE COJIU
5 benku. CocraB u 1 bu6mmoreka [JOK
CTpoeHue OeJIKOB https://m.eds00.ru/863e6b72
5 DepMeHTBl — 1 05 bubnuorexa [IOK
OMOJIOTUYECKHE ' https://m.edso0.ru/863e6b72



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

KaTaJIn3aTOPBL
JlaboparopHuas pabota Ne
1 «3yuenue
KaTaJuTUYECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJTU KaTajasbl)»

bu6mmoreka [IOK
7 .
YresofEL. Jhmm https://m.eds00.ru/863e6870
8 HyxknenHoBbIE KHCTOTBL. bubnuoreka [IOK
ATO https://m.edso0.ru/863e6d5c
Hctopus n meTosl
9 M3YUYCHUS KIIETKH brbmorexa [TOK
. ) https://m.edso0.ru/863e6e88
Knerounas teopus
10 Knerka kak nenocrHas
KUBasl CUCTEMa
Crpoenue
3yKapuOTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yueHue
CTPOEHHUSI KIIETOK bubnunoreka [JOK
11 pacTeHui, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepHuil Mo https://m.edso0.ru/863e716¢
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OTIMICAHUE
12 OOMeH BeIIeCTB WU bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MeTaboIM3M

https://m.edso0.ru/863e766¢

13 ®doTtocuHTE3. bubnuoreka [IOK
XeMoCcuHTE3 https://m.edsoo.ru/863e7c98
bu6mmoreka [{OK
14 7
JHEpreTHIecKuii 0oMeH https://m.edsoo.ru/863e7aae
JKM3HEeHHBIN UK
KJIETKHU. [lenenne
KJIETKU. MUTO3.
JlabopaTtopHnast pabota No
15 3 «HabGmnroneHue MuTo3a 0.5 bubmorexa LOK
' https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYHKA
KOpeIllKa JIyKa Ha
TOTOBBIX
MHKpOIIpenapaTax»
Buocunres Oenka.
16 Peaxiusa MmaTpuyHOTO bubmmorexa LOK
1 p https://m.edso0.ru/863e796e
cUHTE3a
Tpancnsauus — bubnuoreka [JOK
17
ounocuHTEe3 O€EJIKa https://m.eds00.ru/863e796e
18 Hexnerounsie ¢hopMbl bubnuoreka [IOK
KU3HU — BUPYCHI https://m.edso0.ru/863e7540
bubnuoreka [JOK
dopMbl pa3MHOKEHUS
19 ODrAHIAMOB https://m.edso00.ru/863e81b6
p https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE 05 bubnunoreka [JOK

ITOJIOBBIX KJICTOK.

https://m.edso0.ru/863e81b6



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

Orm1010TBOpEHHE.
JlaboparopHuas pabota Ne
4 «3yueHue cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpernapaTaxy»

22

NupuBunyansHOE
pa3BUTHE OPraHU3MOB

bu6moreka [IOK
https://m.edso0.ru/863e8436

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MCEHYUBOCTHU

bu6moreka [IOK
https://m.edso0.ru/863e8612

24

3aKOHOMEPHOCTH
HacCIIeIOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHNE

bu6moreka [IOK
https://m.edso0.ru/863e8878

25

JurubpumHoe
CKpeIllMBaHHe. 3aKOH
HE3aBHCHUMOIO
HacJIeI0BaHUs
MIPU3HAKOB

bu6moreka [IOK
https://m.edsoo.ru/863e89a4

26

CuemjieHHoe
HaclieI0BaHHue
IIPU3HAKOB.
JIaGopatopHas pabota Ne
5 «A3yuenune
pe3yabTaToOB
MOHOTHOPUIHOTO U

0.5

bubnuoreka [JOK
https://m.edso00.ru/863e8c60



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

TUTUOPUIHOTO
CKpCIIUBAHHS Y
Ip030(UITBI HAa TOTOBBIX
MUKpOIIpenapaTax»

27

I'eneTnka mosna.
HacnenoBanue
HpI/ISHaKOB, CIHCIINICHHBIX
C IOJIOM

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTb.
HenacnencrBennas
W3MECHUYUBOCTb.
JlaGopaTtopnast pabota No
6. N3yuenne

MO (DUKAITHOHHO U
W3MEHUYUBOCTH,
MOCTPOECHHE
BApHUAIIMOHHOTO psJa U
BapHalMOHHOW KPUBON»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
U3MEHYUBOCTb.
JlaGopaTopnas pabota No
7. «AHanu3 Mmyranui y
Ip030(hUIIBl HA TOTOBBIX
MUKpOTpenaparax»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

30

I'enetuka yenoBeka

bubnuoreka [JOK
https://m.edso0.ru/863e8d78

31

PesepBHBIN ypOK.
O06o0011eHne o Teme
«HacnenctBeHHOCTD U



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

N3MCHYUBOCTH
OpraHU3MOB»

32 Cenekuus Kak HayKa v 1 bubnuorexa [JOK
npouece https://m.eds00.ru/863e9214
MeTo bl U JOCTHXKEHUS

33 CEJICKIIUU PaCTCHUM 1 1 bubmiorexa HOK

P https://m.eds00.ru/863e9214
JKNBOTHBIX

34 buoTtexHonorus kak 1 bu6moreka [IOK

OTpacib TPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



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

11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bceero H3YYeHUs o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIONHS ¥ METOJIBI €€ 1 bu6moreka [IOK
N3y4YEeHUs https://m.edso0.ru/863ea20e
Hcropus pazsutus
2 MPEACTABICHUI 00 1 Bubnmorexa [IOK
et https://m.eds00.ru/863e9570
IBOJTIOIIAN
bu6moreka [IOK
3 M 1
HIPOIBOIONHA https://m.edsoo.ru/863e9cle
[Monmynsuus kak
AIIeMEHTapHasi €IUHUIA
BHJIA ¥ DBOJIIOLIUH. i OK
4 JlaGopaTtopnast pabota No 1 0.5 nomoreka 1
https://m.edso0.ru/863e99c6
1 «CpaBHEHUE BUIO0B 110
MOP(OJIOrHIecKOMy
KPUTEPUIO»
BIDKYIIIUE CHIIBI
Ay bubnuoreka [JOK
5 (3;meMeHTapHbIe 1
https://m.edsoo.ru/863e9da4
(haKTOpBI) IBOJIOLUH
5 EcrecTBeHHBIN OTOOD H 1 bubnuoreka [JOK
ero Gopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbTath! aBOMIONUN: Eu6 OK
7 MIPUCTIOCOOICHHOCTD 1 0.5 nomorexa L

OpraHu3sMoB U

https://m.edso0.ru/863e9fde



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

BHJI000pa30BaHuUE.
JlaboparopHas pabota Ne
2 «Onucanue
MIPUCTIOCOOJICHHOCTH
OpraHuns3ma u €€
OTHOCHTEIJILHOTO
Xapakrepa

Hamnpasnenuns u nytu
MaKpOIBOJIIOLUH

bu6moreka [IOK
https://m.edsoo.ru/863e9cle

Heob6parumocTs
ABOJTIOITUHT

10

Hcropus xu3Hu Ha
3emMiie 1 METOIBI €€
WU3yYCHUS

11

T'unoresnl
MIPOMCXOKACHHS JKU3HU
Ha 3emiie

bu6moreka [IOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe *u3HU Ha
3emJie 1o 3pam u
nepuoiam

bu6moreka [IOK
https://m.edsoo.ru/863ea6be

13

OCHOBHBIE FTaIbI
3BOJIIOLIUU
PacTUTENILHOTO U
KHBOTHOI'O MHpA.
ITpakTtuyeckas pabora Ne
1 «3yuenne
HCKOIIAEMBIX OCTAaTKOB
pacTeHM U KUBOTHBIX B

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

KOJIJICKIHAX»

14 CoBpemMeHHas cuctema bubnuorexa [JOK
OPraHu4ecKoro Mmupa https://m.edsoo.ru/863ea48e
15 DBOJIONHS YEIIOBEKA bu6mmoreka [{OK
(a"TpOMOreHe3) https://m.edsoo.ru/863eac2c
BIDKYIITUE CHITBI
16 f([l)aKT(})’HiI) bu6moreka [IOK
P https://m.edsoo.ru/863ead44
aHTPOTIOTeHe3a
17 OcCHOBHBIE CTaJUH
IBOJTIOIIMH YEJIOBEKA
UYenoseueckue pacel U
18 MIPUPOJIHBIEC aIallTAllUH bubmorera [JOK
https://m.edsoo.ru/863eaea2
JeloBeKa
Pe3epBHbIi ypok.
O600611eHue o Teme
19 «Bo3HuKHOBEHHE U
pa3BUTHE KU3HU HA
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl oOuTanus u bubnuoreka [JOK
AKOJIOTHYECKHUE (PAKTOPBI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JlaboparopHas padota Ne
3. «Mopdonoruyeckue Eufs OK
22 0COOEHHOCTH pacTeHUit 0.5 nommnoreka L{

U3 pa3HbIX MECT
oOuTaHUA».
JIaGopatopHas pabota Ne

https://m.edso0.ru/863eb10e



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

4. «Bnusguue csera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

bu6mmoreka [IOK
23 buotnueckue gaxrto
HOTHYCCKNC (aKTOpL https://m.edso0.ru/863eb348
DKOJIOTHYECKHE
XapaKTePUCTHKHU
TTOTTYJISITTHH.
24 [IpakTtudeckas padora Ne 0.5
2 «[Toacuér mioTHOCTH
MOMYJISALMM pa3HbIX
BHJIOB PACTEHUI»
CoobmecTBa
o5 S bubnuorexa [JOK
p https://m.edsoo.ru/863eb46a
OHOILIEHO3
26 OKOJIOTUYECKHUE CUCTEMBI bubnuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN
KOCUCTEMBI.
27 DKOJIOTHYECKHE Bubamorexa [JOK
. https://m.edsoo.ru/863eb5fa
nupamubel. CBoicTBa
skocucteM. CyKieccus
28 [IpupoaHBIE KOCUCTEMBI
29 AHTpOTIOTr€HHbIE
HKOCHCTEMBI
30 buocdepa — riodanbHas bubnuorexa [IOK
AKOCHCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH bubnuorexa [IOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

CYILIECTBOBAHHMS
ouocdepsl

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

32

YenoBeuecTBo B
onochepe 3emn

33

CocymecTBoBaHue
IIpUPOABI U
YeJI0BeUeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

34

PesepBHBIi ypOK.
O06o001IeHne TEMBI
«CooOmiecTBa u
DKOJIOTHYECKUE
CHCTEMBD»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

buonorus 10 knacc U.H. ITonomapéra, O.A. Kopuuiosa, T.E. Jlomunnna nop
penakmueit .H. [Tonomapésoit M. Benrtana-I"pad 2015
buonorusg 11 knacc U.H. Ilonomapesa, O.A. Kopuuinosa, T.E. Jlomununa, I1.B.

WNxesckuii moa penakuueit M.H. [Tonomapesoit M. Benrtana-I'pag 2016

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Opranuzanus KOHTpoJsi Ha ypoke. KoHTposibHO-u3MepuTeabHble Matepuansl 10-11

kiaccel coctaButens JI.A. Temaesa Bonrorpan

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

HNuTtepuer-pecypcesl kopriopaiuu "Poccuiickuii yaeOHUK"






