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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHWOJOTHU TEOPETUUYCCKYIO OCHOBY IS
OTpeeICHUsT MOAX0M0B K (OPMHUPOBAHUIO COJEPKAHHS Y4eOHOTO TpeaMeTa
«buosiorus» cocTaBWIM. KOHIENTyalbHbie TonoxeHus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH  LI€JIeH, COJEp)KaHMs, pe3yJIbTaTOB OOY4YeHUS W
TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX MENIX U
NPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit ®enepanuu, a TaKkKe IOJOXKEHUS O
crenuduke OUoJoruu, €€ 3HAaYeHUU B TIO3HAHUU JKUBOW MPUPOLI U 00ECIICUECHUHN
CYILIECTBOBAaHMS 4eJoBeUecKoro obmiecta. CoOriacHO Ha3BAHHBIM MOJOKECHUSIM,
OMpeIeNICHbl OCHOBHBIE (DYHKIIUU MIPOTPAMMBI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[Iporpamma 1o Ouojorud Ja€T MpEACTABICHHE O Melax, 00 oOuiei
cCTpaTeruu OOy4eHHUs, BOCIHUTAHUS M Pa3BUTUS OOYYalOIIUXCS CPEICTBAMU
yaeOHOro nmnpeamera «buojorus», ompeaenseT o00sg3aTeNbHOE IPEIMETHOE
COZEpKaHWE, €ro CTPYKTYpy, pacupeiesieHue 1o pas3jeiiaM U TeMaM,
PEKOMEHAYEMYIO TMOCIIeI0BATEIbHOCTh U3YUYeHUsI YUeOHOro Marepuaia ¢ yuyéToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH 0O0pa3oBaTEILHOIO
MpoIlecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaIOIINXCSl.

B nmporpaMme 10 OHOJOTMM TaKXe€ YYUTHIBAIOTCS TpeOOBaHHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM M MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OpPMHpPOBAaHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABaTEIbHOU
NeATCIIBHOCTH/YICOHBIX JIEWCTBUH OOYYarOIIMXCSA [0 OCBOCHHIO COJICPIKAHUS
OMOJIOrNYECKOro 00pa3oBaHMsl.

B mporpamme mo 6uosiornu (10-11 knaccel, 6a30BbIN YPOBEHB) pean30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3Y4YEHHM OWOJIOrMH, Onarojaps 4emMy B HeH
MPOCMATPUBACTCA HAMNPaBJICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHrEM €CTEeCTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALIMN JTUYHOCTU, IKOJOTUUECKOTO MBIIUICHHUS, MPEACTABICHUN O 3I0POBOM
oOpasze *u3HU U OEpPEKHBIM OTHOUIEHUEM K OKpYKarolled MNpUpogHON cpene.
[TosToMy Hapsny ¢ M3ydeHHEM OOIIeOMOIOTHYECKUX TCOPUM, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OMOJIOTUM YNIEJIEHO BHUMAaHUE HMCIOJIb30BaHUIO
MOJTYYCHHBIX 3HAHWM B MOBCEAHEBHOW KU3HU JIJI PEIICHUS MPUKIIAIHBIX 3a]a4, B
TOM YHCIIC: TMPOPUIAKTUKH HACISACTBCHHBIX 3a00JICBaHHMM 4YEIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTHUPOBaHMS, 000CHOBaHUSA 9KOJIOTHYECKH
[eJIECO00Pa3HOTO TIOBEACHUS B OKPYXKAIOIIEH MPUPOIHON Cpejie, aHalu3a
BIIMSIHUSL XO3SIMCTBEHHOW JEATEIIBHOCTH YEJIOBEKa HAa COCTOSIHHE MNPHUPOJHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAJHON HAMPABICHHOCTH
yueOHoro mpeamera «buosorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIeUEHUS



YCIIOBUM /ISl pELIEHUsI OJTHOM M3 aKTyalbHBIX 3a]1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraer GOpMUPOBaHHE y  OOyYaromMXcCs
CIOCOOHOCTH aJalTHPOBATBhCS K M3MEHEHUAM JHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHsS 3aHMMAaeT Ba)KHOE
mecto. OHa obecrneunBaeT (HOPMHUPOBAHHWE Y OOYYAIOIMIUXCS TMPEICTABICHUU O
HAyYHOM KapTUHE MHpa, pacmupseT u o00OIaeT 3HaHUS O KUBOM mpupoze, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3alM U 3BOJIOLMH, CO3AET
yCIOBUSI  JJIs:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOJBI, (POPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOTO0 U Oe3omacHOro oOpasza
KHU3HHU, KOJIOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIs PEIICHUs BOCIIUTATENbHbBIX U
pa3BUBAOIIMX  337a4  CpeAHero  oOmero  oOpa3oBaHMs, COLHMAIM3aLUU
oOyuvaronuxcs. M3yuenue Ouosorun odbecrneunBaeT ycioBHs Uil (hOPMUPOBAHUS
WHTEIJICKTYallbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTETpalMd OMOJOTUYECKUX 3HAHUU C
IPEJICTAaBICHUSAMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaguu. Ha3zBaHHbIE MOJOXKEHUS O NpEIHA3HAYEHHH Y4YEOHOro IMpeaMera
«buosorus» COCTaBWJIM OCHOBY JUIsl ONpENEieHUs MOAXOA0B K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJEpXKaHUs, MPEJCTaBICHHOTO B IPOrpaMMe IO
OMOJIOTHH.

Otb60p conepxkanust yueOHoro mpenmera «buomorus» Ha 6a30BOM YpOBHE
OCYILECTBIEH C MO3ULUH KyJIbTypOCOOOpPa3HOro MOAXOAd, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecss MOJDKHBI OCBOWUTH 3HAHUS M YMEHHsI, 3HAYUMBIC IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OIPEACIAIONMe aJcKBaTHOE TOBEIACHUE
YeJIOBeKa B OKPY’KAIOMICH MPUPOIHOM cpeie, BOCTPeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TMpaKkTU4Yeckon nearerabHocTu. Ocoboe MecTo B 3TOM cucTeMe 3HaHWM
3aHMMAIOT 3JIEMEHThI COAEPIKaHUs, KOTOPBIE CIYX,aT OCHOBOH Jisl (pOopMUpOBaHUS
MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHUpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIUX  T'yMaHHU3alHU
OMoI0rMuecKoro oopa3zoBaHusl.

CTpyKkTypupOoBaHuE COJEpKaHUsI y4yeOHOro Marepuaia B MpOrpamMme [0
OMOJIOTUM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSAX JKUBOM MPUPOBI, O €€ YPOBHEBOM OpraHM3alud U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHoro npeamera «buonorus»
BBIJIEJICHBI CIIEYIOIINE Co/ep KaTebHble JIMHUU: «buonorus kak Hayka. MeTomabl
HAay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHuszM Kak



Oouonoruueckas cuctema», «Cucrtema M MHOrooOpasue OpraHMYECKOro MHpay,
«OBOJIOLMS KUBON IPUPOIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBJIQJICHME  OOYy4yaloIUMHUCS  3HAHUAMU O  CTPYKTYpHO-(QYHKIMOHAJIBHOU
OpraHu3allMd >KUBBIX CHCTEM PA3HOIO paHra M NOpHOOpPETEeHHE YMEHUH
UCIIOJIb30BaTh 3TH 3HAHUS Ul TPaMOTHBIX JEHCTBUM B OTHOIIEHHWU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] PA3TUYHBIX KU3HEHHBIX MPOOIEM.

Joctrxenue 1enu uzydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIETYIOIINX 3a/auy:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMBl 3HAHUM O OHOJIOTrMYECKUX TEOpUsX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTX, THIIOTE3aX, NMPaBUJIaX, CIY’KallUX OCHOBOMU
Ui (OopMHpOBaAHUS TPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O
METOJIaX HAYYHOI'O MO3HAHUS, CTPOCHUH, MHOTOOOPa3uH U OCOOEHHOCTSX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alMH, BBIJAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX
HUCCIIENOBAHUSIX B OMOJIOTHUH,

dopMupoBaHUE y OOYyYaroIMXCs IO3HABATEJIbHBIX, WHTEIUIEKTYyaJbHBIX U
TBOPYECKUX CIOCOOHOCTEM B MpOLIECCE aHAM3a JAHHBIX O IMYTAX Pa3BUTHS B
OMOJIOTMM HAay4YHbIX B3TJISA0B, UAEH M MOAXONOB K M3YYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpPraHMU3alUY;

CTaHOBJICHHME Yy oOywaroumxcs oOmeil KyJabTypbl, (YHKIHMOHAJIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSICHATh U OLIEHUBATH SIBJICHUSI OKPYXKAIOLIETO
MHUpa >KMBOW MpUPOJbI HAa OCHOBAaHWM 3HAHUI M OIBITA, MOJIYYEHHBIX MpPHU
U3y4eHUU OUOJIOTUH;

dopmupoBaHue y oOOydYarOUIMXCsi YMEHUU WILIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUYECKOW JESATENIbHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHMS UYEJIOBEKOM YKUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOIIOICHHUS STHYSCKUX
HOPM TIIPU MPOBEACHUU OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HAHWE IIEHHOCTH OWOJOTMYECKMX 3HAHUWA [JIs1 TIOBBILIEHUS YPOBHS
HKOJIOTUYECKOH KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUI B MMOBCETHEBHOM KU3HU IS
OLICHKH TOCJEACTBUI CBOEH NEATEIbHOCTH MO0 OTHOIIECHUIO K OKPYXKaIoIEel cpefe,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJIEHUE Mep MPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero obmero ooOpaszoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOASIIMM B
COCTaB IIPEIMETHON o0nacTu «ECcTecCTBEHHO-Hay4YHbIE IIPEIAMETBI».



J{nst u3ydenus: 6uosoruu Ha 6a30BOM YPOBHE CPEIHETO OO0IIero o0pa3oBaHus
orBoautcs 68 yvacos: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kmacce — 34
Jaca (1 Jac B HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, Quiocodued, 3STUKOM, ICTETUKON U MPaBOM.
Ponp Owonormu B (QopMUpOBaHMM COBPEMEHHOM HAYYHOM KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo bl TO3HAHUS KUBOW MPHUPOJIbI (HAOI0ICHHE, SKCIIEPUMEHT, OITUCAHNUE,
u3MepeHue, kiaaccupukalus, MOJAEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuipl U cxembl: «MeTo1bl MO3HAHUS KUBOM TPUPOIBI.

JlabopaTopHbie H NpaKkTHYECKHEe PadoThI:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iaMYHBIX METOJOB TMpU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPIraHUYECKOU IPUPOJIBL.

CpoiicTBa OMOCHCTEM M UX pa3HooOpasue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBINA, MOIMYJISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUYECKUI), OMOChEepHBIN.

JlemoHcTpanum:

Tabmuibl 1 cxembl: «OCHOBHBIE TTPU3HAKHU KU3HW», «YPOBHHU OpTraHHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHUE KIETKH.

XUMHAUYECKUN COCTaB KIIETKH. XHUMHUYECKHUE DJIEMEHTBI. MAaKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMA BOAbI W MHUHEpPAIBbHBIX BEIIECTB B KieTke. llognepxkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble U 3aMEHUMBIE AaMUHOKHUCIOTBI. AMHUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS W
YeTBEPTHYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa O€ikoB. buosornueckue
byHKITIH OEJIKOB.



®epmeHTsl — Ouojormyeckue Karanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIM 1EeHTp, cyOcTpaTtHas cnenupuyHocts. Kodepmentsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaIN3aTOPOB.

VYraeBoael:  MOHOcaxapuisl  (TJIFOKO3a, pubo3a W JAe30Kcupr003a),
nucaxapuabl  (caxapos3a, JIaKTo3a) MW IoJicaxapuibl  (KpaxMmal, TJIUKOICH,
1eJUI0103a). buonornyeckue GyHKIMM yTriieBOIOB.

Jlumuael:  TpurIUUEpUAbl, (GOCPONUNUILI, CTEPOUAbl. [ UapoUIBHO-
ruapogoOHbie  cBoiicTBa. buonorumueckne ¢yHkmuu sunuaoB. CpaBHEHHE
yIJ€BO0B, OETKOB U JIMIMHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBeie xucmorel: JHK wun PHK. Hykneornasr — MoOHOMEpEI
Hyki1enHOBbIX kucioT. Ctpoenue u ¢ynkuuu JIHK. Crpoenne u ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounas Teopusi — npuMep B3auMOJEHCTBUS
ujed U GakToB B HAYYHOM MO3HAHUU. MeTObl N3yUEHUs KIIETKH.

Knerka kak uenoctHas >kuBasg cucrema. OOmmMe npU3HAKU KIIETOK:
3aMKHyTas HapyxHas MeMOpana, mojekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oellka.

Tunel KIETOK: 3yKapuoTHYECKass M MpokapuoTudeckas. (OcoOeHHOCTH
CTpOCHMs NpoKapuoTHueckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
IYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTJIWYWS PACTUTEIBHOM, >XKUBOTHOW H
IpUOHON KIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIMKC, UX
dbynkuuu. [Tnazmarndeckas memOpana, e€ cBoiictBa u pynkmuu. [luTonnasma u e€
opranounibl. OnHomeMOpanHbie opranouabl kietku: OIIC, ammapat [onbmxwy,
mu30coMbl.  [IoyaBTOHOMHBIE OPraHOWABI KJIETKU. MHUTOXOHAPHH, IIIACTUIBI.
[Ipoucxoxaenre MUTOXOHIpUNM U Miactua. Buael miactua. HememOpaHHbIe
OpraHOMIbl KJIETKH: pHOOCOMBI, KJIETOYHBIM LIEHTpP, LEHTPUOJHU, PECHUYKH,
KryTUKU. QYHKIUKA OPraHOUIOB KIIETKU. BKiIrOueHusl.

SAnpo — perynaropubiil LeHTp kiaeTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. @panximn, K. M. bap.

[unarpammel:  «PacnpeneneHne XUMHAYECKHX JJEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XMuMHYECKUX AIEMEHTOB B )KUBOM TIPUPOILY.

Tabmuubl 1 cxembl: «llepuonuueckas Tabnuila XUMHUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BoAbDy, «buocunaTes 6enkay, «CTpoeHre MOJIEKYJIbl OeKay,
«Ctpoenue depmenta», «Hyknennossie kucnotel. JJTHK», «CTpoeHue mosexysibl



ATD», «CtpoeHue 3yKapuoOTUUYECKOU KIIETKW», «CTPOECHHUE KUBOTHOM KIETKH»,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpOeHUE MPOKAPUOTUUYECKOU KIETKH,
«CTpoeHue szipa KIEeTKu», « Y TIeBOAbD, «JIMIuIbD.

O6opyoBaHue: CBETOBOW MHUKPOCKOI, OOOpyAOBaHUE JJIsi MPOBEICHUS
HAOMIOACHUH, W3MEpPEHUH, OSKCIIEPUMEHTOB, MHUKPOTPEIapaThl PAaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

JlaGopaTopHblie ¥ NpaKkTUYeCKUe PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaJIuTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl WA KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «/3yueHue CTpOEHHSI KJIETOK PACTCHHUI,
KUBOTHBIX W OaKTEepHil MOJ MUKPOCKONOM Ha TOTOBBIX MHKpOIpenaparax M ux
OMHUCAHUE.

Tema 4. /KusHenessTeIbHOCTh KJIETKH.

OOMeH BemecTB, Wik METaboIu3M. ACCUMIIIALMS (TUIACTUYECKUM OOMEH) U
JTUCCUMIIIALNS  (9HEPreTHYeCKHii OOMEH) — JBE CTOPOHBI E€IMHOIO IpoIiecca
Merabonu3ma. Poiib 3aKOHOB COXpaHEHHsI BEHIECTB M DHEPrUU B TMOHUMAaHUU
MeTabon3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U rereporpodHsbiii. Ponbs dhepmeHTOB
B OOMEHE BEIIECTB U NMPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas (a3l (orocuHTe3a. Peakiuu
dbortocunTe3a. DhdekTuBHOCTS (PoTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3a VIS KU3HU
Ha 3emiie. BnusHue ycioBuil cpenbl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHM.

XeMOCHUHTEe3. XEMOCUHTE3UpYyIoNe OaKTepuu. 3HaUYE€HUE XEMOCHUHTE3a ISl
JKW3HU Ha 3eMIie.

DHepreTuueckuii oOMEeH B KJETKe. PacierieHne BeIleCTB, BBIJEICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYecKOro oOMeHa.
['mukonu3. bpoxenue u ero Buiabl. KuciopogHoe oxkuciaeHUE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTh
HHEPTreTUYECKOro OOMEHa.

Peaknuu MarpuuHoro cuHte3a. ['enetmueckas wuHpopmauus u JHK.
Peanuzanus renermdyeckodt wHpOpMaIMK B KIETKE. [ €HETHYECKUW KOA U €ro
cBoiictBa. Tpanckpumnims — matpuunbiii cuate3 PHK. Tpaucnsiusa — GuocunTe3
Oenka. Ortanbl TpaHchasanuu. KopupoBaHue amMuHOKUCIOT. Ponbp pubocom B
OonocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpYychl. McTtopus otkpsitus Bupycos (. U.
NBanoBckuit). OCOOGHHOCTM CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3Hu pacTteHuii, >KMUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHonedunmta venoseka (BUU) — BozOymurens CITNda.



OOpatHasi ~ TpaHCKpUIILMs, peBepraza W uHTerpaza. lIpoduiaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JleMoHCcTpaUuU:

[Toptpetsl: H. K. Konbuos, J. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunbl nuranusy, «Metabonuzm», «MUTOXOHIAPUSI,
«QHepreTnyeckuii odMen», «Xioporacty, «Potocunresy, «Crpoenue JHK»,
«Ctpoenue u GyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «[ eHeTHdaecKuit Ko,
«Bupyce», «bakrepuodarn», «Ctpoenne u xku3HeHHBIM Uk Bupyca CIIN/a,
oaktepuodaray, «Pemmkarus JTHK.

Ob6opynoBanue: moxaenu-antumkanuu «Yasoenue JIHK wu Tpanckpunuumsy,
«buocunTes 6enka», «CTpoeHne KIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHMe M HHANBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii IUKI, WM >KU3HEHHBIM 1uki kietku. MHtepdaza u Muros.
[Ipouieccrl, mpoTekaromue B uHTepdasze. Permkanus — peakiuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HAO0Op — KapHOTHIL.
JunmouaHeli M TalyIOMAHBIM ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIBIL.
[{UTONOTUYECKHE OCHOBBI Pa3MHOKEHUS W  HWHIWBUAYAIbHOTO  pa3BUTHUS
OpPTaHU3MOB.

Henenue knetkn — muto3. Craaum murtoza. IIpoueccel, mpoucxoasimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUA CMBICT MUTO34.

[Iporpammupyemasi THOEb KJIETKH — arlonTo3.

®opMbI pa3MHOKEHHSI OpraHU3MOB: Oecrojioe U MmoJioBoe. Bujbl 6ecrnosnoro
Pa3MHOKEHUSA: JEJIEHUE HAJABOE, TMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIOHMpPOBaHUE
OpPTraHU3MOB, €r0 3HAYECHUE JUJIS CEJICKIUU.

[TooBoE pa3MHOKEHHE, €TO OTINYUS OT OECTIOJIOTO.

Meito3. Craguu meioza. I[Ipoueccrsl, TpoucxXoasiue Ha CTagusaxX Menosa.
IToBenenne xpomocoM B Menosze. Kpoccunrosep. buonorndyeckui CMbICT H
3HAYEHHE MEeK03a.

['ameTorene3 — mporecc 00pa3oBaHUsS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CEeMEHHUKH U SUYHUKH. OOpa3oBaHWE M PA3BUTHUE TOJOBBIX
KJIETOK — ramer (CrepMaTo30HI, SHIICKIETKa) — CIHepMATOreHe3 W OBOTCHE3.
OcoOEHHOCTH CTpOEHUsl SIUIEKIETOK M cnepmaTo3ouaoB. OmIog0TBOPEHUE.
[TapTrenorenes.

NunuBunyansHoe pa3BuThHe (OHTOTEHE3). OMOpHUOHANIBHOE  Ppa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIILHOTO PA3BUTUS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHes. IloctamOpuonanbHOE pazButHe. THUIIBI
NOCTAMOPHOHAILHOTO PA3BUTHS: NPSIMOE, HempsAMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIC
YpOICTBa.

Poct u pasButue pacrenuii. OHTOre€HE3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHCTpanum:

Tabmuiel U cxembl: «@DOpMbI Pa3MHOKEHHS OPraHU3MOB», «J/[BoiHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pPAacTeHUN», «BereratTuBHOE pa3MHOXKEHHUE
pacteHui», «Jleneane xnetku OakTtepuii», «CTPOCHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Knerounsiii nukny, «Pemmukanus JHK», «Murtosy,
«Meio3y», «IIpsmoe u Henpsmoe pa3BUTHE», «I'amMeToreHe3 y MICKONMUTAKOIINX U
4yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30Ubl
MJICKOITUTAIOIIETOY, «SIMIIEKIIETKa MIIEKOMUTAIMIEro», «KapruokuHe3 B KIETKax
KOpEIIKA JIyKa», MarHuTHas MOJENb-alllUINKaus «JleneHne KIeTKkn», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbie H NpaKkTHYECKHEe PadoThI:

JlabopatopHas pabora Ne 3. «HaOmromeHwe MuTO3a B KIETKaX KOHYHKA
KOPEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxj».

JlaGoparopuass padota Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTMpenapaTax».

Tema 6. HacjienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHeTUKU. VicTopus pa3BUTHUS TeHETUKU. Ponb nuronorun
U SMOPHOJIOTUM B CTAHOBJIEHUU TE€HETUKHU. BKiaa pOCCUUCKUX U 3apyOeKHBIX
V4E€HBIX B pa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPHUI0JIOTMUYECKUMA,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHATUS. ['eHeTHYecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEUIMBAHUIA.

3aKOHOMEPHOCTH HACJICJAOBAaHUSI MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menaenem.
MonorubpumHoe CKpemmBaHue. 3aKOH eIUHO-00pa3usi TUOPHUIOB TEPBOTO
nokosieHud. IlpaBuno JOMHUHMPOBaHMWS. 3aKOH PpPAaCUICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemyMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHeTMdeckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIUBAHUSI.
AHanuzupytoliee ckpemypanue. Mcnoyib30BaHNe aHAIU3UPYIOIIETO CKPEIMBaHUS
JUJISL OTIPEICJICHUSI TEHOTHIIA OCOOH.

CuernyieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAacJeOBaHUIO TeHOB. HapyllleHue ClenaeHus reHOB B pe3yJibTaTe
KPOCCHUHI'OBEPA.

XpOMOCOMHAasi TEOPUSI HACJIEACTBEHHOCTU. [ eHeTHUeCKue KapThl.



['eneTnka mona. XpOMOCOMHOE OIpPEIEIECHUE M0Jia. AYTOCOMBI U ITOJOBBIE
XpoMOCOMBI. ['OMOraMeTHele W TeTeporamMeTHble OpraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIbI N3MEHYMBOCTH . HEHACIIEACTBEHHAS W HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHBINA psiT M BapuaIlMOHHAS KPUBAas.
Hopma peakunun npusHaka. KoamdyecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoiicTBa MOAUPUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, wiM T€HOTUIWYECKasi, W3MEHYMBOCTh. KoMOuHaTHMBHAs
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBa KOMOWHATHUBHOMU
U3MEHUYMBOCTU. MyTalinoHHas u3MeHYUBOCTh. Kitlaccudukanus MyTanuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYUHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAclIeACTBeHHOM n3MenunBoctu H. 1. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBeKa: TeHEaJOrnUeCKUi, OTM3HEIOBEIN, IIUTOTCHETHISCKUM, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIIPELICIICHNE TEHOTHIIA:
ITOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrBeHHble 3a00JieBaHMS YEJIOBEKA: TEHHbIE OOJE3HH,
OOJIE3HH C HACIEICTBEHHOM MPEIpacHOOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnuecknue W reHepaTuBHbIE MyTanuu. CTBOJIOBbIE KJIETKH. [IpuHUUIBI
3I0pOBOTO 00pa3a *KU3HU, TUATHOCTUKH, TPOPUIAKTUKU U JICUEHUS] TEHETUUYECKUX
Oone3Heil. MeauKo-TeHeTUYeCKoe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEAUIIMHCKON
T€HETUKU B MPEJOTBPAICHNU U JICYEHUN T€HETUUECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuupt ©  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE M €ro
HUATOTE€HETUYECKAasE OCHOBAa», «3aKOH pacUICIUIEHUS M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue - OCHOBBI  JAUTHOPUIHOTO  CKpeluBaHus»,  «Menosy,
«B3auMopencTBue ajuleNbHBIX TEHOB», «l'eHeTnueckme KapTel pPACTEHUU,
JKUBOTHBIX M 4YelOBeKa», «['eHeTnka moia», «3aKOHOMEpPHOCTH HACIEHOBAHUS,
CUCIUIEHHOTO0 C Tnojom», «KapuoTumel 4YenoBeKa H KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukamonHas M3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: Mopenu-anmiIuKaul «MOHOTMOpUIHOE CKpELMBAHKE,
«Henonnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpéct



XPOMOCOM», MHUKPOCKON M MuKpomnpenapar «Jposzodunay (HoOpma, MyTaruu
(bopMBI KPBUIBEB U OKpPaCcKH Teja), repbapuii «'opox moceBHOM».

JlaGopaTopHble H NpaKkTHYECKHE PadOThI:

JlabopaTtopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTHMOPUAHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(PHIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yuenne MoaupUKAITMOHHON W3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALMOHHOW KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 MmyTamuili y a1po30(uiibl Ha TOTOBBIX
MHKpOITpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHWE U aHAIU3 POAOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MIPOLECC. 3apOKICHUE CEIICKIMU U JTOMECTHUKALHUS.
VYuenue H. . BaBumoBa o0 1EHTpax MOPOUCXOXKIACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUW. LIeHTphl MPOUCXOXKICHHUS TOMAIHUX >KUBOTHBIX. CopT,
IIOpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbI ceNeKIIMU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM pPAacTeHHH M KUBOTHBIX. OlEHKa JKcTepbepa. bim3kopoacTBeHHOE
ckpeniuBanue — WHOpuauHr. Ymcrtas nuHuMsA. CKpellMBaHUE YHUCTHIX JIMHUM.
['ereposuc, wnu rubpuaHas cuia. HepoJaCcTBEeHHOE CKpellMBaHWE — ayTOPUIMHT.
OtpanénHas ruOpuam3anuss U e€ ycnexu. VCKycCTBeHHbId MyTareHes |
MOJYYCHUE TIOJUILIONJIOB. JIOCTMIKEHUSA CEJICKIMU PACTEHHM, J>XUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHonoruss kak oTpaciib OPOU3BOACTBA. ['€HHAsg HMHXXEHEpPHS. IDTaIlbl
co3ganusi pexomOuHanTHoM JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Knerounbsie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OpPraHU3MOB.

DKoJlorMuyeckue W 3thyeckue  npobiembl. MO  —  reHeTHYecKd
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpaumu:

[Toptpets: H. M. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. .
NBaHOB.

Tabnuuel u cxembl: kapTa «lleHTpHI MPOUCXOXKICHUS W MHOTO00Opa3us
KYJbTYPHBIX pacTeHui», «llopoapl qoManiHuX XKUBOTHBIXY», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas rudbpuauzanus», «Padotsl akanemuka M. ®@. liBanoBay,
«Ilomumnounus», «OO0beKTh OuoTexHosorum», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanue: MyJISIKH TUIOZOB M KOPHEIIIIOIOB AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOIbBI W JIOCTHDKEHHS CEJCKIIMM PAcTeHHH H
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENBHBIA  YY4aCTOK, B TEIUIMYHOE XO3MWCTBO, J1a0OPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO [IEHTPA)».

11 KIIACC

Tema 1. DBoJTIOLIMOHHAN 0HOJIOTHA.

[Ipennocbulkn BO3HUKHOBEHHUSI 3BOJIIOHMOHHOM TEOPUHU. OBOJIOLUOHHAS
Teopusi U e€ MecTo B Ouoyoruu. BnusiHue 3BONIOIMOHHONW TEOPUH HA Pa3BUTHE
OMOJIOTUU U APYTHX HAYK.

CBuzerenbcTBa 3Bontonuu. llaneoHTonorudeckue: MOCIEN0BATEIbHOCTD
NOSIBJICHUS BHJIOB B MAJEOHTOJIOTUYECKON JIETOMHMCH, MEPEXOIHbIE (POPMBIL.
buoreorpaguyeckue: cxXoacTBO U paznuune GpayH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpuoNoruyeckrue: CXOACTBAa W paziuyusl SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTEed y BCEX
OpraHU3MOB.

OomonmonHass teopus Y. JlapBuna. Ilpennocbuikm BO3HUKHOBEHUSA
napBUHM3Ma. JIBMDKyIIME CHJIBI 3BOJIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE
pPa3MHOXEHUE MPU OIPAHMYEHHOCTH PECYpPCOB, HEOIpEAesiEHHAs M3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bomtonnu (CTI) u €€ OCHOBHBIC MOJIOKEHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U 3BOJIFOLIMH.

JIBrkymue cuiibl ((aKTophl) SBOJIONHMK BUAOB B Tpupoze. MyTalMOHHBIN
Opouecc U KOMOWHATHUBHAs HM3MEHUYMBOCTh. [lomymnsinuoHHbIE BOJHBI U Jpeid
reHoB. M30isuus 1 Murpanus.

EctecTBenHbIii oTO0Op — HampaBistonmi ¢daktop 3Boonuu. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.

[TpucnocoOaeHHOCT, OPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UANO-aJaNTaIiH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rnIecKoe.

Maxkpossomonusi.  DopMbl  3BOSOLMU:  (UIETHYECKAsl, JIUBEPreHTHas,
KOHBEpreHTHas1, napajienbHas. HeoOpaTuMoCTh 3BOJIOLIMH.

[IpoucxoxaeHue OT HECNEUUATU3UPOBAHHBIX TpeakoB. IIporpeccupyromas
crenrann3anys. AfanTuBHAs paaraius.

JleMoHCcTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, . Mromnep, A. H. CeBepuos.

Tabmus! u cxembl: «Pa3BuTHe OpraHndeckoro Mupa Ha 3emiiey, «3apoIbIiu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OopbOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOTrooOpa3ue COpTOB pacTCHHI,
«MHoroobpasue  mopon  KUBOTHbIX»,  «llomymsmum»,  «MyrtaunoHHas
U3MEHYUBOCTB», «Apomopdo3bl», «anoamantanumy», «OOmas aereHeparms»,
«/IBmwxymme cwibl 3Bosmonuu», «Kapra-cxema Mapmpyra nyremectsus Y.
HapBuna», «boprba 3a cyimiectBoBanue», «lIpucrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe Bun000pazoBaHUE», « IKOJIOTHUECKOE BUI000pa30BaHUEY.

OOopyoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp TIOAOB U ceMsH, KoJuleKius «[Ipumephl 3alUTHBIX TPHUCIIOCOOTICHHUNA Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPAaBIIECHUS 3BOJIOLUN», 0O0BEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra IIO3BOHOYHBIX.

buoreorpapuyeckass kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Moaenb amumkanusa «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSTYIIKA», MUKponpenapar «Jlpo3zoduna» (Hopma, Mytanuu (GopMbl KPbLIbEB U
OKpAacKH TeJa).

JlaGopaTopHblie ¥ NpakTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUECKOMY
KPUTEPHUIO».

JlaGopaTtopHas padorta Ne 2. «Onucanve mpUCIIOCOOIEHHOCTH OpTaHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3dHUKHOBeHUE U pa3BUTHE )KM3HU HA 3em.Ie.

JloHayuyHble TpPEACTABICHHUS O 3apOXIACHUM >KU3HU. HayuHble Trumotesbl
BO3HMKHOBEHUSI XHM3HM Ha 3emje. aOuoreHe3 M MaHCIEepMHUs. XUMHUYECKas
ABOJIIOLIUS. AOMOTEHHBIN CHHTE3 OpPraHMYECKHUX BEIECTB M3 HEOPraHUYECKHX.
OKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3BOoIonMH. HavanbHble Tarbl
ounonornyeckoi spomouuu. ['mnoresa PHK-mupa. ®opmupoBanne mMeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKIETKH. llepBble KIETKM U HUX HBOJIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

Paseutne xu3zHu Ha 3emie no spam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lanmeo3oiickas 3pa u e€ TMEpPUOIbl. KEMOPHUICKUH,
OPIOBUKCKUH, CUIIYPUHUCKUN, T€BOHCKNUN, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so30iickast 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUN, MEJTOBOM.

KaiiHo3oiickass »3pa ®W €€ TepuoAbl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOI€HOBBIM.



XapakTepucTuKa KIMMaTa M TeOJIOTMYECKHUX MporeccoB. OCHOBHBIE ITaIbl
ABOJIFOIIUU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH U
KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BEIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpa KaK OTpaxkeHUe 3Borouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

DBOIIIONMA YENOBEKA. AHTPOMNOJIOTHS KaK HayKa. Pa3BuTHe mpeacTaBiieHH O
MPOUCXOXKJICHUM 4YeloBeka. MeToasl u3yudeHusl aHTpornoreHeza. (CxoictBa u
pa3JInyusl 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  ((pakTopbl)  aHTpPOIOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUM TPyJa, MBIILUICHHUE, PEYb.

OCHOBHBIE CTaIMM M BETBH BOJIIOLUH YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
ymensli, YenoBek mnpsaMoxonsmmi, YenoBek Heanaepranbckuil, Yenosek
pa3yMHbIi. Haxonku uCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHMS, 00JaCTh
pacrpocTtpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl.  €BPOICOMIHAS
(eBpasmiickas),  Herpo-aBcTpajouaHas  (dKBaTOpHajbHAs),  MOHTOJIOMHAS
(asmarcko-amepukaHckas).  UepTel  NPHCIOCOOJCHHOCTH  IMPEACTABHTEICH
YEJIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHMWS. EAMHCTBO YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Pemu, JI. ITactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel n cxemsel. «Bo3aumkHoBeHne CoOIHEUHOM cUCTeMbI», «Pa3BuTihe
opraHuueckoro wmupa», «PacturenbHas kieTka», <« KuBOTHas  KJIETKay,
«ITpokapuornueckas kieTka», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MHUPAY,
«CpaBHEHHE aHATOMHUYECKUX YEepT CTPOCHHUS YEJIOBEKa W UEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «J/lpeBHenmme moan», «/pesHue mronn», «llepBbie
COBPEMEHHBIEC JIIOAN», «HeIIOBEUECKUE pach».

OoopynoBanme:  mymspkd — «[Ipoucxoxaenne — demoBeka»  (OIOCTBI
ABCTPAJIONIMTEKA, MUTCKAHTPOINA, HeaHAepTalblla, KPOMaHbOHIIA), CJCIKH WIIH
M300paKEHHUS] KaMEHHBIX OpYyAUW TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOmna, ckpeOyia), TeOXpOHOJOrHYecKas Tabnuia, KOJUIeKIus  «DopMbl
COXPAHHOCTHU MUCKOTMAEMbIX KUBOTHBIX U PAaCTCHUN.

JlaGopaTopHbie U NpaKkTHYECKHE PadOThI:

[IpakTudeckas padora Ne 1. «/3ydeHue HCKOMAaeMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJIJICKIIUSIX).



DKCKypcHsi «IBOJIOLMS OpraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUN My3ei).

Tema 3. Opranu3Mbl 1 OKPYKa0NIas cpeaa.

DKONOorus KaK HayKa. 3aJlauyd U pa3Jielibl 3KOJIOTMU. MEeTOIbl SKOJIOTUYECKHUX
UCCIIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUs OPraHU3MOB. BOJHAs, Ha3eMHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akrtopbl. Kiaccudpukanus 5KOJOTHYECKUX (HAKTOPOB:
abnotuyeckne, OWOTHYECKME U AHTPONOreHHble. JleMCTBHE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (paxTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHU3MOB K  JIGUCTBUIO  a0MOTUYECKHX  (DaKTOpOB.
buosiornueckne puTMBl.

buotnueckue (bakTopHI. Bungrsr OMOTHYECKUX B3aMOJIECTBUH.
KOHKYPEHLIUA, XUIIHUYECTBO, cuMON03 1 ero ¢opmel. [lapazurusm, koonepauus,
MYTyajau3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAaXJECOHWYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHue OHWOTHYECKHX B3aUMOACHCTBHM IJIs1 CYIIECTBOBaHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomysiuud. OCHOBHBIE IIOKa3aTENH
NOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuka 4YUCIEHHOCTH MOITYJISIUU U €€ peryJssanus.

JlemoHcTpanum:

[Toptpetsr: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkenp.

Tabnmunpl u cxemsl: kapta «I[Ipupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
opranuzmoBy», «®ortonepuoauzm», «llonymauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH MONYJISAUUA UHPY30puu-TyPenbkny», «[luiesbie uenmy.

JlaGopaTopHble M IPpaKTHYECKUE PA0OTHI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktidaeckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJISININ pa3HBIX BUAOB
pacTEHUI».

Tema 4. CooOmecTBa 1 IK0JIOrHYECKHE CHCTEMBI.

Coo0miecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBAf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bungbl-momuHanTel. CBsi3u B
ouoreHose.

DKOJOTMYECKUEe CUCTeMBbI (dKocucTeMbl). IloHATHE 00 »dKOocHCcTeMEe H
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI. MPOAYLEHTHI,



KOHCYMEHTBI, peAylieHTbl. KpyroBopoT BeleCTB U MOTOK SHEPTUH B HKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHHM OJKOCHUCTeMbI. [lumieBble Ienmu u  CeTH.
OcCHOBHBIE TOKa3aTEIU HSKOCUCTEMBI: OHoMacca, MNPOAYKIHUS. IDKOJIOTUYECKUE
nupamMuzibl:  MPOIYKUUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKiieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak Qakrop ycTroilumBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3emMIre.

VYuenne B. U. Bepnaackoro o 6mocdepe. I'paHuilpl, cOCTaB U CTPYKTypa
ounocdepnr. JKupoe BemiectBo U ero (yHkuuu. OcoOeHHOCTH Ouochepbl Kak
JI00aNbHOW 3KOCUCTEMBI. JlMHAMUYECKOe paBHOBECHE M O0OpaTHas CBsI3b B
onocdepe.

KpyroBopoTbl BemecTB 1 OMOTC€OXUMHUYESCKHIE ITUKIIBI AIIEMEHTOB (Yriiepona,
a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['mobGanbHbIE HKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHue PUPOJIBI U YeJI0BEYECTRA. CoxpaHeHue
Onopa3zHo0Opa3usi Kak OCHOBa ycTounBOCTH Onocdepsl. OCHOBA pallOHAIBHOTO
yOpaBi€HUs TPUPOJHBIMU pecypcaMd M HX HCHoJb30BaHUE. JlocTuxkeHus
OMOJIOTHY 1 OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubt u cxemel: «llumessie menn», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiectBay, «llemu mnuTaHus», «IKOJOTUYECKAS] THpaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTCHHBIE  BO3JECUCTBHS Ha OpUPOLY», «BaxkHeHIMe  HMCTOYHHMKHU
3arpsi3HEHHs BO3/IyXa W TPYHTOBBIX BOJ», «IlouBa — BakHEMIass COCTABIISIONIAS
ounochepo», «Daktopsl nerpamanuu mous», «IlapHukoBwiii d3hdexT», «DakTopbl
paJMOaKTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmEAas cTpykTypa Ouocheps,
«PacnipocTtpanenue ku3HM B Ouochepe», «O30HOBBIA »HKpaH Ouocheps»,
«KpyroBopoT yriepoaa B buochepe», «KpyroBopor azora B mpupoae.

O6opynoBanue: MoJeNb-anmuIMKaius « Tumuaneie OUOIEHO3bI», TepOapwHii
«PacTtutenbHble cO00IIECTBaY, KOJUIEKIIMN «bruonenos», «Bpenurenu BaxHeUInx
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuu W KOJUICKIIMH PACTEHUH W
JKUBOTHBIX, MPHUHAJJICKAIIUE K PA3HBIM IKOJOTMUYECKUM TPYIIIaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoit ®deneparuu, H300pa)K€HUs] OXpPaHIEMBIX BHUJIOB
pacTeHUi U KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBIMBAaIOTCA TpeOOBaHUS K PE3yIbTaTaM
OCBOCHHMS OOy4alolMMHUCSA TPOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHMS MNpeameTa «bHOJIOTHs»
BBIJICJICHBI CIICIYIOIINE COCTABIISIIOLIME. OCO3HAHUE OOYYarOUMMUCS POCCUICKON
TPaXJaHCKOW UACHTUYHOCTHA — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUIO, HaJu4yhe MOTUBAlMM K OOYy4YeHUI0O  OHOJIOTHUH,
[[eJICHANIPABICHHOE Pa3BUTHUE BHYTPEHHHUX YOCXKICHHM JMYHOCTH HA OCHOBE
KIIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJUIIUA Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOY4YalolIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITETbHOCTH I[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMU CHCTEME
OMOJOTHYECKOro  00pa30oBaHWs, HAJIUYUME HSKOJOTUYECKOr0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS Npeamera «buonorus» gocturaroTcs B
CAVMHCTBE Y4YEOHOW U BOCHHUTATEIHLHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUHUCKUMU COIIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSTBIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUs, CaMOBOCIHUTAHUS W
CaMOpA3BUTHS, pA3BUTHUS BHYTPEHHEW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBaXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapUIEMY IOKOJIEHHIO,
B3aMMHOTO YBaXKEHMsI, OEpPEeKHOr0 OTHOIICHUS K KYyJIbTYPHOMY HACIEIUIO U
TpaauIMsIM MHOTOHAallMOHANIBHOTO Haponaa Poccuiickoir denepauuu, npupoae u
OKpY>KarolIen cpeie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUsA YdeOHOro mpenMera «buomorusy
JIOJKHBI OTPaykaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpPMHUPOBAHHON BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIMW, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBA, PACHIUPEHHE KU3HEHHOTO
OTBITA M OMbITA IECATEIBHOCTH B MPOLECCE pealu3allid OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOMN JAESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOMIEroCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSIAKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IO3HABATEIbHBIX 3aJ]1ay, BHITTOJTHECHUU
OMOJIOTUYECKHUX SKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIIEHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JICUCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICCTBUS JTIOACH C pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAIBHBIM IOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOILECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCIEAOBATEIILCKUX 3a7ad, YBAKHTEIHHOTO
OTHOIIEHUSI K MHEHHMIO OIMOHEHTOB TNPH OOCYXJECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOMN Ipa)XJaHCKOU UJICHTUYHOCTH,
[aTPUOTU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIEpe]
Ponuuoi, ropmoctn 3a cBOM Kpail, cBOK PonnHy, CBOM S3BIK M KYJIBTYDPY,
MPONUIOE ¥ HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEAUIO U TTAMSITHUKAM IPUPO/IBI,
JnocTiKeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHHM, TOHUMAHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

ujeiiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTh 32 €ro Cy1b0Yy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHHUS:

OCO3HAaHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBECHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACH HA MOPATBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJA B TOCTPOEHUE YCTOWIMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HaponoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUas 3CTETHKY ObITa, HAYy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUIA,



MOHUMAaHUE AYMOIIMOHATILHOTO BO3/IEHCTBUSI JKUBOU MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAaXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYE€CTBA TBOPUECKON JTUYHOCTH,

5) ¢u3nueckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbsl U
IMOIUOHAIBHOIO 0J1ArOMOJTyYHs:

MOHMMAaHUE W peaau3alusi 3J0pOBOro M 0e30macHoro oOpasza KHU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMPaBWJI U HOPM,
cOQIAaHCHUPOBAHHBIN PEXUM 3aHATHH W OTABIXA, pEryJsIpHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE 1EHHOCTH TMPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€301acHOro MOBEJACHUS B CUTYaIUX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJEH;

OCO3HaHWE TOCICACTBHA W HENPUATHS BPEIAHBIX MPHUBBIUCK (YIOTPEOICHHS
AJTKOTOJIsI, HAPKOTHKOB, KyPEHHSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTePCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTHMYECKOW M COLUHUAIBHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD,

MHTEpEC K Pa3Iu4HbIM chepaM MpoPEeCcCHOHATLHON ACSATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccud U pealn30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS OSKOJIOTUYECKOM KYJbTYpPhI: MPUOOpETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYMKOB UM OIICHKA WX BO3MOXHBIX TIOCJIEACTBUMA ISt
OKPYKAIOIIEH CPEBI;

OCO3HAHHME TJI00aJBLHOTO XapakTepa JIKOJOTHMUECKUX MpoOJeM W IyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIIONIB30BaTh MPUOOpETaeMble TMPU HU3YYCHUH OHOJIOTHH
3HAHUS W YMEHMS TMPU PEIICHUM TMpoOJieM, CBSI3aHHBIX C palMOHAIbLHBIM
NpUPOAOIOIb30BaHKeM  (COOMIOICHHEe  TpaBWI  TMOBEACHHS B IPUPOJE,
HalpaBJICHHBIX Ha COXPAHCHHE PABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJOB,
HKOCHCTEM, ouocdepnl);



AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCAIIMX BpEA  OKpYKarolen
IPUPOJTHON cpene, YMEHHE NPOTHO3MPOBATh HEOJArONMpUATHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEATPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh HX;

HAJIMYUE Pa3BUTOIO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTMUECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH IKOJIOTHYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI MU B I103HABATEIbHOW, KOMMYHUKATHBHON MU COLMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIECHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM W YUTATENbCKOM KYJbTYpbl KaK CpeACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U IIO3HAHUS MUPA,

MOHMMaHUEe crhenuPuku OuOJOTMM KaK HayKd, OCO3HaHMS €€ poJi B
(GOpMHUPOBAHUN PALMOHAILHOTO HAYyYHOTO MBIIUIEHHS], CO31aHUU LIEJIOCTHOTO
NPEACTABICHUS] 00 OKPYXAIOIEM MHUpPE KAaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHuu MnpodIemM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OHMOJIOTMH Il COBPEMEHHON IMBWIM3ALMU:
oOecrieyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIMIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTb PECypCHble  MpPOOJIEMbl  Pa3BUTHSA
4eJI0BEYECTBa, IOUCKA MyTeH BbIXOJA U3 TTI00AJbHBIX 3KOJOTHUYECKUX MPOOsIeM U
o0ecnieyeHus  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJIOTMUECKMX 3HAHUM B LEIAX
NOBBILICHUS] OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTAaBHOM 4YacTU (PyHKUMOHAIBHOW IPAMOTHOCTH OOy4aromuxcs, GopMHpyeMOil
IPU U3y4CHUH OUOJIOTHH,

NOHUMAaHUE CYUIHOCTH METOOB IMO3HAHMS], UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WCHOJb30BATh TMOJIy4aeMble 3HAHMS [JIs aHalu3a U
OOBSICHEHHS! ABJICHUN OKPY’KAIOLIEro MHUpa U MPOUCXOASIIMX B HEM M3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAaHHBIC 3aKJIOUYEHUS Ha OCHOBE HAay4HbIX (DaKTOB H
MMEIOIINXCS JAHHBIX C LUENbI0 MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHMS JUIs
peuieHust npo0JeM B peasibHbIX JKU3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTU HAy4YHOM JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIISTH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M CIOCOOHOCTh K  HENPEpPBIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHNI0, K AKTHUBHOMY IMOJyYEHUIO HOBBIX 3HAHUW 1O OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yJbTaThl OCBOEHUS yueOHoOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBIC JUIsi (OPMHUPOBAHHUS MHPOBO33PCHHSI OO0YJaAIONTUXCS
MEKTUCIUIIMHAPHBIC (MEXKIIPEIMETHBIC) OOLICHAYYHBIC MOHSTHS, OTPAXKAIOIINEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMU(UKY METOJOB TO3HAHUS,
UCITIOJIb3YyEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPTHs, SABJICHHE, MPOIlECE,
CUCTEMa, Hay4HbIA (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCJeoBaHWe,  HaONMOJIeHHe,  HM3MEpPEHUe,  OKCIePUMEHT U JAPYTHX),
YHHBEpCaJIbHbIC Yy4cOHBIe JcHCTBHS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIE,

PErYISATHBHEIE), oOecreunBaroIme dhopMupoBaHUE (hyHKITMOHAJILHOU
rPaMOTHOCTH U  COIIMAJIbHOM KOMIIETCHIIMM OOYy4YarIIuXcsi, CIOCOOHOCTb
oOyJarommxcs HCII0JIb30BaTh OCBOEHHEBIE MEXIMCIIMTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS M  YHUBEpCAJbHbIE Y4YeOHbIe JCHCTBUSA B
MO3HABATEIIbHON U COLUAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE PE3YJNbTaThl OCBOEHHUS MPOrpaMMbl CpPEAHEro OOIIEro
00pa30BaHUsl TIOJDKHBI OTPAXkKaTh:

OBaanenue YHHBEpPCaJIbHBIMH y4eOHbIMU NMO3HABATEJILHBIMU
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHA:

CaMOCTOSITENILHO  (OpPMYNIHUpPOBaTh U aKTyalM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW MNPUEMBI JIOTHUYECKOTO MBILUICHUS
(ananusa, cuHTE3a, CpaBHEHHMSI, KJIACCU(HUKAIIIH, 0000IICHHS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX MOHATHI (BBLACIATh MX XapaKTEPHbIE MPU3HAKH, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU TIOHATHIMH);

ONMpeNeNsaTh LEeTu JeATeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHHSI, COOTHOCUTD PE3YNbTATHI ACSATENBHOCTU C MTOCTABICHHBIMHU LIEJISIMH;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBSICHEHUs (PAKTOB U SIBJIICHUN
YKUBOM IIPUPOLBI,

CTPOUTH JIOTMYECKHE pACCyKIEHUsS (MHAYKTUBHBIE, JAEAYKTHBHBIE, IIO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEYMS B paccMaTpPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIIOUCHUS;

MIPUMEHSATH CXEMHO-MO/IETIbHBIE cpeacrBa Ui IIPEICTaBIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLICHUM B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a



TaKK€  IPOTUBOPEUYMM  Pa3HOrO  poOJAa,  BBIIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTrbhiBaTh IUIaH pEHICHUS MPOOJIEMBbI C YYETOM aHaIM3a HMMEIOIIUXCS
MaTepHalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBIIOJHATH padOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX POOIIEM.

2) 06a30BbIe HCCIeA0BaTEIbLCKHIE NeiiCTBHSI:

BJIAJE€Th HaBBIKAMHU Yy4€OHO-UCCIIEI0BATENBCKON U TPOEKTHOU €SI TEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IMIOUCKY METOJIOB PEIICHUS PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB ITI03HAHMUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJIBI JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HaHUA, €ro HHTEpIpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX M COLUAIBHBIX TPOEKTOB,;

(GopMHUpPOBaTh HAYYHBIM TUIT MBILUICHUS, BIa/leTh HAYYHOW TEPMHHOJIOTHEM,
KJIFOUEBBIMHU MOHATUSMH U METOJAMM,

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U )KU3HEHHBIX CUTYalLHSIX;

BBIBISITh I[IPUYMHHO-CJICJCTBEHHBIE CBA3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMS, HAaXOAWTh apryMEHThI [UIs JI0KAa3aTeIbCTBA
CBOMX YTBEPKJICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh IOJIYYCHHBIE B XOJI€ pEUIeHUs 3aJaud pe3yibTaThl,
KPUTUYECKH OLEHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYLIECTBIISITh LEJEHANPABICHHbIM MOUCK MEPEeHOCa CPEICTB U CHOCOOOB
NEeUCTBUA B MPO(ECCUOHATBLHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYI0 00sacTu
XKU3HEESITeIIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEIararb OPUTMHAIBHBIE MOJAXOJBl U PELICHN,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHNUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaALIUU (TEKCTE y4eOHOTro
nocoOus, HAyYHO-TIONMYJISIPHOM JIUTEpaType, OHOJOTUYECKUX CIIOBapsAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NOaHHbIX, B VHTepHeTe), aHaIM3UpPOBaThH



UH(OPMAIUIO PA3TMUHBIX BUJIOB U (DOPM IIPENCTABICHUS], KPUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHSITh Pa3IMYHbIE METOMBI MPHU TOUCKE U
otbope Ouosoruueckor MHpopMaruu, He0OXOAUMOMN ISl BBITIOJHEHUS yU4E€OHBIX
3ajay;

npuoOpeTaTh OMbBIT HUCIOJb30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUM, COBEPILIEHCTBOBATH KYJIbTYPY AKTUBHOTO MCIOJIb30BAHUS PA3JIMUHbIX
MIOUCKOBBIX CHUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMy  TNpEACTaBICHUS
onosornveckoi nHGopmanuu (cxembl, rpa@uKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH
U JIpYyroe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KadecTBE CpelcTBa Npu padoTe ¢
OMOJOrMYecKod HH(POpMALME: MPUMEHATh XUMHUYECKHE, (PUBHUECKHE U
MaTE€MaTUYeCKHe 3HAKH M CUMBOJIBI, (OpMyIbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH,

BJIAJCTh  HAaBBIKAMH  pAaclo3HaBaHUS M 3alUTHl  WHOOpMAaIuH,
UH(POPMaLIMOHHON 0€3011aCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJbHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o01enne:

OCYIIIECTBIATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WM JAWCKYCCHH IO CYIIECTBY OOCyxmaeMoil Tembl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMIOJHEHUS MpeaIaraeMoi
3aJjauM, YYUTHIBATb UHTEPECHl U COIIACOBAHHOCTh MO3MIMHA APYTUX YYaCTHUKOB
JIAaJioTa WK TUCKYCCUN);

pacmo3HaBaTh HeBepOandbHBIE CpEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTyaluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/IeTh Pa3IUYHBIMU criocobamu OOIIEHMS] M B3aUMOJCHCTBHs, MOHUMATh
HaAMEPEHHUS APYTUX JIOACH, MPOSBISTh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eITeIbHOCTh:

MOHMMAaTh W HCTOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUAYAIbHON
paboThI IPH peIIeHUH OUOTOTHIECKOM TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHUN y4eOHOM 3a1auH;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX NEHCTBUH C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)KI0TO WieHa KOJIJICKTHBA;



NPUHAMATh LE€IM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJIUHUPOBATh JEUCTBUS IO €€ IOOCTMIKECHHUIO. COCTABIATH IUIAH JEHWCTBHM,
pacnpenessiTb pojad C y4ETOM MHEHUM YYacTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHO paboTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa MU KaXJOr0 yYaCTHUKA KOMAaHIbl B
OOIIHI pe3yNbTaT Mo Pa3pabOTaAHHBIM KPUTEPHSIM,

IpeuiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJECH C MO3WLUHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH,

OCYLIECTBJISITh [MO3UTHBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PeryJisiTUBHBIMHU JeICTBUAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUJIS BBISBICHHS MpOOJIEM U HX
pELICHUS B dKU3HEHHBIX M YU€OHBIX CUTYyalUsX;

BBIOMpPATh HA OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEUCTBHUSX W MOCTYNKAax IO OTHOIICHWIO K >KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOATENIbHO OCYILECTBIISTh MMO3HABATENbHYIO JEATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTelbHON
NEeATEIbHOCTH U )KU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIEHUsT MNpoOJieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENIOUTEHUH;

JaBaTh OLEHKY HOBBIM CHTYalUsIM;

pacuMpsTh paMKU y4€OHOT0O IIPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
32 pEUICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OMBbIT;

crocoO0CTBOBAaTh (HOPMHUPOBAHUIO M MPOSIBJICHUIO IIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JIACTSX 3HAHWM, IOCTOSHHO IMOBBINIATH CBOW O0Opa30BaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HaBBbIKAMU  [IO3HABATEJIBHOM  pediiekcuM  Kak  OCO3HAHHUSA
COBEPILIAEMbIX JIEUCTBUI W MBICIUTEIbHBIX TMPOIECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI, UCHOJB30BaTh MPUEMBI pedIeKCUU ISl OLICHKH CUTYalluu, BbHIOOpa
BEPHOT'O PEILICHHUS;

YMETh OLIEHWBATH PHUCKU W CBOEBPEMEHHO IPUHUMATh PELICHHS IO HX
CHUKEHMUIO;



NPUHUMATh MOTHUBBI W apryMeHThl JPYrMX I[IpU aHalu3e pe3yJbTaToB
NEesATEIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTbl JPYTUX TNpPU aHaldu3e pe3yJbTaToB
JEATEIIbHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYroro YeoBeKa.

NNPEAMETHBIE PE3YJIBTATBI

[TpenmerHble pe3ynbTaThl ocBOoeHMsI nporpammbl COO mo OuoNOruM Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yaeoHoro npeamera «buomorusp»
Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM MO OCBOCHHUIO, MHTEPIIPETALIMH U
peoOpa3oBaHUIO 3HAHUM, BHJIbI JEATEILHOCTH MO IMOJYYEHUI0 HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUI B Pa3IUYHBIX YYEOHBIX CHUTYyalUsX, a TaKKE€ B peasIbHbIX
KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C Oumonorued. B mporpamme mnpeameTHbie
pe3yJbTaThl IPEACTABIEHBI 110 r0j1aM 00y4EHUS.

[TpenMeTtHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpeameta «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUSA E€CTECTBEHHbIX HAayK, B (POPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MMpPAa M HAay4HOIO MHUPOBO33PEHUS, O BKJIAJAE POCCHUUCKUX W
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEeLIEHUs dKU3HEHHBIX 3a]1a4;

YMEHHUE PACKpPBIBATh COJAEpKaHUE OMOJOTUYECKUX TEPMHUHOB M MOHSTHMA:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTabonu3Mm (OOMEH BeIIeCTB M IMpeBpallcHUe
DHEPIUM), TOMEOCTa3 (caMOperyJsius), YPOBHEBas OpraHHU3aIHs JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEJICHUE (PETIPOAYKITHS), HACICICTBEHHOCTh, U3MECHUMBOCTD, POCT H
pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpuH (KJIETOYHAas, XpOMOCOMHas,
MYTallMOHHAs, IIEHTPAJbHAsl JIOTMa MOJCKYJsIpHOW Owuonorun), 3akonbl (I
Meunnens, T. Moprana, H. V. BaBuoBa) u y4eHus (0 MEHTpax MHOTOOOpas3us
IPOMCXOXKICHUS KYJIbTypHbIX pactenuii H. M. BaBuioBa), onpenensiTh rpaHHIIbI
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BJIaJIe€Th METOJaMH HAyYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
OMKMCAHHUE >KUBBIX CHCTEM, IMPOIECCOB M SIBIICHUM, OpraHU3alis U MPOBEACHUE
OMOJIOTMYECKOr0  OKCIIEPUMEHTa,  BBUIBIDKEHHWE  THIIOTE3bl,  BBISABIICHUE
3aBUCUMOCTH MEXJy HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJIYYCHHBIX



pe3yibTaTOB, MCIOJb30BAHHBIX HAYUHBIX TMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TTOTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOIIECCOB. OOMEHA BEIECTB M IPEBpAllleHUs] YHEPTUU B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO U JHEPreTUYeCKOro OOMEHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUTOJIOTBOPEHUS, PA3MHOKEHUS, WHANBUIYaTLHOTO pa3BUTHS  OpraHU3Ma
(onTOrEHE3);

yMEHHUE MPUMEHSITh MOJYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJISI NPUHATUS NMPAKTUYECKUX PELICHUN B IOBCEAHEBHOU
KU3HU C Iesblo oOecrieueHuss O€30MacHOCTH CBOEro 3J0POBbS U 370POBBS
OKPYXAIOIIUX JI0JeH, COOJII0ICHHSI HOPM TPAMOTHOTO TOBEJICHUS B OKpYyKaromiei
MPUPOAHONW cpejie, TMOHWMAaHHE HEOOXOAUMOCTH HWCIOIb30BAHMS JTOCTHKCHUI
COBpEMEHHOW  OwWojormi W  OWOTEXHOJOTMH IS PalHOHAJIBLHOTO
PUPOOTIOIH30BAHNUS;

yMEHHE pellaTh JJIEMEHTapHbIE TEHETHUYECKHEe 3a7a4d Ha MOHO- U
JTUTUOPUTHOE CKpEIMBAaHKE, CIEIJICHHOE HAClIeOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIMBAHUS IS MPECKa3aHUus HACICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JTA0OPATOPHBIE M IMpaKTUYECKHe padoThl, COOJ0ATh
npaBuia npu pabore ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEpP)KaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHMKOB (CPEACTBa MAcCOBOi MH(OPMAIMK, HAYIHO-TIOMYJISIPHbIC
MaTepHualibl), STHYECKHE AaCMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B OHOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC THCHBMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTUYECKYI0 MH(POPMAINIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO
UCITIOJIH30BATh MTOHSATUIHBIN ammapat OMOJOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS ydeOHOTo Tpeamera «buomorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE M POJIK OMOJIOTUM B CUCTEME HAyYHOTO
3HaHUS CCTECTBEHHBIX HayK, B (OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOH KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAAC POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWH, (DYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIIeHUs )KU3HCHHBIX 3a]1a4;

YMEHHUE PACKpPhIBATh COJEpKaHWE OMOJIOTHYECKUX TEPMHUHOB W TOHSATHM:
BU/JI, TOMYJISLIUS, TEHO(POH, IBOIIOLUS, ABMXKYIINE CUJIBI ((haKTOpPHI) IBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, JKOJOTHYECKHE (HAKTOPHI,



DKOCHCTEMA, NPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENU [HUTaHU,
AKOJIOTHYECKas MMpaMuia, OMoreonenos, onocdepa;

YMEHUE H3Jaratb OHOJOTUYECKHE TEOpUH (IBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETUYECKas TCOPHs SBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapieBoro cxoxacrsa K. M. bapa, yepenoBaHus TIaBHBIX HalpaBiICHUN U
nyteit sBomonuu A. H. Ceepuioa, yuenust o 6uocdepe B. M. Bepnaackoro),
OMPENEIISATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yYMEHHE BJIAJIETh METOIAMH Hay4YHOI'O MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHUE JKMUBBIX CHUCTEM, MPOLECCOB W SIBJICHUM, OPraHU3ALMS U IPOBEIACHUE
OMOJIOTMYECKOIO0  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEAyEMbIMU BEIMYMHAMHU, OOBSCHEHHUE IOIYYEHHBIX
pe3yJbTaTOB, HUCMHOJIb30BAHHBIX HAYYHBIX MOHSATHUW, TEOPHM W 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKH CTPOEHUS OHOJOTHUYECKHX
OOBEKTOB: BHUJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B U HIKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB. HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BUA000pa30BaHUS, MPUCIHOCOOIEHHOCTU
OpraHU3MOB, JEUCTBUS D3KOJIOTMUECKMX (DaKTOPOB Ha OpPraHU3MbI, MEpeHoca
BEIIECTB M IIOTOKA JHEPIrMM B DKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHUH B
HPKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOTC€OXUMHYECKHUX
IIUKJIOB B Omocdepe;

YMEHHUE MPUMEHSTh MOJIyYCHHbIC 3HAHUA JIs1 OOBSICHEHUS OMOJOTUYECKUX
IIPOILIECCOB U SIBJICHUM, I MPUHATHUSA NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HU C 1enblo oOecreueHrus O€30MaCHOCTH CBOEro 3J0pPOBbS U 370POBBSA
OKPY’KaIOIUX JI0IeH, COOJII0/IEHNs HOPM TPAaMOTHOT'O MOBEACHUSI B OKpY Karolei
OPUPOJHON cpene, NMOHMMaHHWE HEOOXOAMMOCTH HCIOIb30BaHUS JTIOCTHXKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIs1 pALIMOHATILHOTO IPUPOI0IOIb30BAHUS;

YMEHHUE pelaTh 3J€MEHTapHble OMOJIOTUYECKHE 3a/1a4d, COCTABISATH CXEMbI
TIEpPEeHOCa BEIIECTB U SHEPTHH B SKOCUCcTeMax (LCIH MUTaHuUs);

YMEHHUE BBIMOJHATH JTA0OPATOPHBIE M MpaKTU4YeCKue paboThl, COOII0IAThH
npaBuia npu pabore ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh M HWHTEPIPETUPOBATH HHPOPMALIMIO
OMOJIOTUYECKOTO  COJIEpP)KaHMs, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBa MAcCOBOM MH(OPMAIHH, HAYIHO-TIOMYJIIPHBIC
MaTepualibl),  paccMaTpuMBaTh  TJ00AJbHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHUE CO03/1aBaThb COOCTBEHHbIE NHCHBMEHHBIE W YCTHBIE COOOIIEHUS,
00001ast OMOIOTHYECKYI0 MH(GOPMAITUIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
HCII0JIb30BaTh IIOHSTUMHBIN armapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM undpposbIie
Ne n/m P Kontpoabnbie | IlpakTHueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 0.5
HOMOTIDL Kt Hayka https://m.edsoo.ru/7f41c292
bubmnorexa IIOK
2 XK 1
HBBIC CHCTEMBL H X Opraii3alis https://m.edsoo.ru/7f41c292
. bu6mmoteka LIOK
3 XHUMHYECKUH COCTAB M CTPOEHHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubmnorexa IIOK
4 HKHSHEEATENEHOCTE KICTKH 0 https://m.eds00.ru/7f41c292
5 Pa3sMHOXKEHNE U MUHAUBUAYAIbHOE PAa3BUTHE 5 1 bubnnorexa [HIOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M N3MEHYHNBOCTH 8 15 bubnuoreka [TOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust oprann3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
8 HToroBast KOHTpoJIbHASA paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 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

11 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie | IIpakTuueckue (wicpp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
bubnunoreka LIOK
1 IBOIOIHORHAs OHONOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEeHHE U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 Opraum3meL 1 OKpyxkaromas cpesa > https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 10 https://m.eds00.ru/7fA1ccTA
5 Wrorosas koHTpoJibHAsA paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie | IlpakTuuyeckue
n/n Bcero u3y4eHusi | 00pa3oBaTeJbHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Merto/1bl TO3HAHUA JKUBOU TPUPOJIBI.
[IpakTruueckas padora Ne 1
2 «Mcionp30BaHuE pa3IMUHbBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3yYCHUU
OMOJIOTHYECKUX 0OBEKTOB
3 buosnornueckue cucremsl, NpOLECCHI 1 bubnnoreka [JOK
U UX U3Yy4EHHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKU. Bosia u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
SATKCH, LOCTAR H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHl — OHOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
6 pabora Ne 1 «3yuenue 1 05 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
h% JI
! [JICBOMBL. /UMM 1 https://m.edso00.ru/863e6870



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

bubmnorexa [JOK

8 HyxneHoseie kHCI0Thl. AT® https://m.eds00.ru/863e6d5¢
9 Hctopust u MeToabl U3ydeHUs bubnnorexka HOK
kietku. Kinerounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak 1einocTHas KuBast
cucrema
CrpoeHue 3ykapuOTHYECKON KIIETKH.
JlabopaTopHas padorta Ne 2
«M3ydeHne CTpOeHUs KIETOK bubnnorexa [HOK
11 pacTeHui, ’KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIMCAaHUE»
bubnuorexa [JOK
12 OOMeEH BEIIECTB MM METa00IU3M httos://m.edsoo.ru/8636766¢
13 doTocuHTE3. XEMOCHUHTE3 bubmmorexa LOK
https://m.eds00.ru/863e7c98
. bubnuoreka [JOK
14 dmeprerueckiii ooMen https://m.edso0.ru/863e7aae
’KuzHeHHBIN MK KIeTKU. [lenenue
KJeTku. Muro3. JIabopatopHast Bu6morexa [JOK
15 pabota Ne 3 «HabmroneHue MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIka JTyKa Ha
TOTOBBIX MUKpOIIpENapaTax»
16 Buocunres 6enka. Peakmus bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso00.ru/863e796e
17 Tpaucusius — OuocuHTe3 Oenka Bubmzorexa LIOK
https://m.eds00.ru/863e796e
18 HexkneTtounsie (opMbl )KU3HH — bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX
kieTok. O1mio10TBOpEHHE.
JlaGopaTopHas pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3ydyeHne cTpoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
99 WNunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnnorexa [HOK
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [OK
P ] puA https://m.eds00.ru/863e8878
CKpeIllMBaHUe
UTHOpPUIHOE CKpelMBaHue. 3aKOH
25 fe3a131/1121/1f\[40r0 HaIZ)J'II: OBaHUS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CuerniieHHOE HaclleJJOBaHHE
npusHakoB. JJaboparopHas paborta
26 Ne 5 «MI3yuenue pe3ynbTaToB 05 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBAHUS Y IPO30(DHITBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'eneTuka moma. HacnemoBanue bu6mmoreka [JOK



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

IMPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

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

N3menunBocth. Henaciencresennas
M3MEHYMBOCTH. JlabopaTtopHas

pabota Ne 6. zyyenue bubmmoreka [JOK
28 . 1 0.5
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
HacnencrBenHass "3MEHYMBOCTb.
29 JlaGopaTopHas padora No 7. 1 05 bubnuorexa [JOK
«AHanu3 mytanuil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpErapaTax»
bubmuorexa [JOK
30 Peneriia uenoexa 1 https://m.edso00.ru/863e8d78
31 HroroBas koHTpoNIbHAs paboTa 1
bu6mmoreka [IOK
32 Cenekuus kak Hayka i Ipoucce ! https://m.eds00.ru/863e9214
33 MeToabI U IOCTHKEHUS CEJIEKITHH 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnmnoreka [JOK
IIPOU3BOJACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Konrpobibe | Hpaktirieckite u3y4eHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypeni
1 DBOJIIONHS U METOJIBI €€ U3YyUCHUS 1 bubnnorexa LIOK
https://m.edso00.ru/863ea20e
) HcTopus pa3BuTHS NpeaCTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bubnuorexa [JOK
3 Miripossosrotus 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIIH.
4 JlaboparopHnas padora Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBroKyIye cuitbl (3J1€eMEHTapHBIC 1 bubnuorexa [JOK
(bakTOpHhI) BOJIIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrecTBenHbIi 0TOOp U €ro (hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBoIIOIIUN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
; BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma | e€
OTHOCHTEIIEHOTO XapaKTepa
8 Hamnpasnenuns n mytu 1 bubnnorexka [HJOK

MaKpO3BOJIFOIHUN

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



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

HeoOpatumocTs 3BOIIONNN

Ucropus xu3nu Ha 3emiie U METObI

10 N
e€ u3y4eHus

1 ['unoTe3sl NPOUCXOKICHUS )KUZHU bubnnorexka [HOK
Ha 3eMie https://m.edsoo.ru/863ea5a6

12 PazBuTue xu3Hu Ha 3emiie 10 Apam U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENHHOTO U KUBOTHOTO MUPA.

13 [IpakTuueckas padora Ne 1 05 bubnuoreka [IOK
«M3yd4eHHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKILIUSIX)
CoBpeMeHHas cucTemMa bubnnoreka [JOK

14 OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIONHS YeTIOBeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c

16 JIBmokymue cuibl (PaKTopsl) bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIMM 3BOJIOLINHI

o YeJloBeKa
UYenoseyeckue pacsl U NPUPOIHbIE bubnuorexa [JOK

18 aJanTalnuu YeJIoBeKa https://m.edsoo.ru/863eaea2
O6o0m1ieHue o Teme

19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU
Ha 3emiie»

20 DKOJIO0rus Kak HayKa

21 Cpenpl 00MTaHUS U KOJIOTUYECKHE bubnuoreka [IOK



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

(baxTopsl

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

Abunornueckue GpakTophl.
JlaGopaTopHas padora Ne 3.
«Mopdosornaeckne 0cCoOOEHHOCTH

22 PacTeHHI U3 pa3HbIX MECT 0.5 bubmmorexa [JOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
bubmnorexa [JOK
23 buotiiccie paxtopu https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapPaKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas padbora
24 Ne 2 «IToacuér uioTHOCTH 0.5
MOMYJISIIIUE pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnnoreka [JOK
OUOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.eds00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE THPAMUJIBI. buomiorexa [IOK
N https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucreM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3eMIIN https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [JOK

ouochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBO B Onochepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOABI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
34 HroroBas koHTpoJIbHAs paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buosnorus, 10 knacc/ [Tonomapéra N.H., Kopaumosa O.A., Jlomwmnuaa T.E.;

noA penakuuei [lonomapéroit M.H., O611ecTBO ¢ OrpaHUuYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®y; AkuinoHepHOE
obmectBo «M3natenbcTBo «IIpocBenienne»

* buonorns, 11 knacc/ [Maceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue
/Mlon pen. INaceunnka B.B., AkimonepHoe o0miecTBo «M31aTebeTBO
«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. [Tonomapena 1.H., Kopuusnosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Metoaunueckoe nocodue.- M., Benrana - ['pag, 2019;

2. ITonomapena N.H., Kopaunosa O.A., Cumonona JI.B. - buonorus. 11 knacc.
Metoauueckoe mocobue.- M., Benrana - I'pad, 2019.

3. Ilonomapera WU.H. buonorus. 10 knacc. PaGouas Terpaas. — M.; «Benrana-
['pad».

4. ITonomapena U.H. buonorus. 11 knacc. Pabouas terpans. — M.; «BeHrana-

I'pad».
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. «kEnunas komexuus Ludporsix O6pazoBatensubix Pecypcory (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - DnexTponnslil yueOHUK «broIOTHSY.
. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTox
. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
. http://evolution2.narod.ru/index.htm - sBosrorHs
. http://nrc.edu.ru/est/r4/ - Guonornyeckast KapTUHA MUPA
. http://planete-zemlya.ru/ - ITnanera 3emis

. http://ecologysite.narod.ru/index.html - sxomorus
10. http://bio-nica.narod.ru/index.html - 6uonuka
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puiaoxenne 1

HTorosass KOHTPOJLHAasA padoTa nmo omoJsornu ( 6a3oBniii ) 10 kiaacc 1 Bapuaurt

1. Kakoe 0noJiornyeckoe uccjie0BaHne MOKeT MPOBECTH KeHIIMHA, H300pa:kéHHas Ha KapTuHe AHpu MaTucca
«KeHIIUHA Nepe] aKBAPHYMOM»?

a) OIPE/ICIIUTh BUIOBOM COCTAB OOUTATENCH aKBApHYM

0) ompenenuTh XUMHYECKHE CBOWCTBA BOIbI B
aKBapuyme

B) YCTaHOBUTH 00BEM U (pOpMY aKBapuyMa

') CPaBHUTbH COCTaB BOJIbI B aKBapuUyMe C BOJIOM B peke

2.Yto sBasieTcsi 00bEKTOM H3Y4YeHHs SMOpHOJIOrun?
a) pa3BHTHE OpraHMu3Ma MocCJIe BhIXO0/Ia U3 SILEBBIX 000I0UeK  0) 00pa30BaHUE MOJOBBIX KJIETOK Y dKHBOTHBIX

B) 3apO/IBIIIEBOE Pa3BUTHE MHOTOKJIETOYHBIX OPTaHU3MOB r) ycioBusi 00pa3oBaHus FTeHETHYECKUX HApyIICHUH Yy Oprann3ma

3.Bbi0epuTe MoJI0KEHNE COBPEMEHHO KJIETOYHOH TeOpUH.
a) HOBBIE KJICTKH 00pa3yIoTCcs U3 MEXKKIETOYHOI'O BEIIECTBa 0) pa3iMyaoT MPOKAPUOTHYECKHE H DYKAPUOTHYECKHE KIIETKH
B) KJIETKH BCEX OPraHM3MOB OJIMHAKOBBI [0 CTPOSHHIO, XUMUYECKOMY COCTaBY U IIPOILIECCaM JKU3HECITeIbHOCTH
T) pa3MHOKEHHUE KIICTOK MPOMCXOIUT MYTEM X JEICHU, KaXK1as HoBas KJIeTka 00pa3yeTcs B pe3yibTaTe IeJICHIs

I/ICXO,Z[HOfI KJICTKH

4 BemecTBa KJIeTKH 00beIHHAIOT B IB€ IPYNINBI - THAPOQHUIbHBIE U THAPO(OOHbIE M0 OTHOIIEHHIO K

a) Boge  0) Oenkam  B) JIMMHUAaM T') HyKJICMHOBBIM KHCJIOTaM

5.Mexny BeniecTBOM M (PYHKLMeEH MMeeTcs onpeneéHHan cBsa3b. Kakoe cjioBocouyeTanue cieayeT NOCTABUTH HA

MeCTO MpomnycKa B 3Toii Tadune?

BemectBo DyHKIHA
IJII0K032
JHK XpaHeHue UHPOPMAaLKH O IIEPBUYHON
CTPYKTYpe Oenka
a) TPaHCIIOPT ra30B 0) UCTOYHUK SHEPTUH

B) KaTaJM3aTOP XUMHUYCCKHUX MPOIECCOB T) PEryIsATOp MPOIECCOB )KU3HEAEATENHHOCTH



6. U3yunTe rpamk, 0TpaKaloUIMii 3aBUCHUMOCTh CKOPOCTH XHMHYECKOi peaKkiinu B KjieTke oT Temmnepatypsbl. (ITo ocu x
0TJI0:KeHa TemnepaTypa opranusma (B °C), a 110 0CH y — 0THOCHTEJIbHAsI CKOPOCTh XUMH1€CKOii peakiiuu (B YCJI. e11.)).
Kaxkoe onncanue HantoJiee TOUHO OTPAXKAET U3MEHEHHE OTHOCUTEIbHOM CKOPOCTH XUMHYECKO# peakiii B IPOMEIKyTKe
ot 37 °C o 44 °C?

v A

L.
>

1
10 20 30 40 50 60
Temnepartypa, °C

a) CKOPOCTh XMMHYECKOI peaKkinuy Ha 3TOM HHTEPBae
YBEJIMYUBACTCS

0) CKOpOCTh XMMHUYECKOH pPeaKiMy cHavYaia
YBEIIMUUBAETCS, 3aTEM CHUKAETCS

B) CKOPOCTh XUMUYECKOM PEaKI[U Ha ’TOM HHTEpBaJIe
CHIKaeTCs

') CKOPOCTh XUMHUYECKOI peaklliy CHavyaIa CHIKAeTCs,

34TCM YBCIIMIMUBACTCS

7.4T0 MOKHO YBHAETh B MUKPOCKOII, YBEeJIHYUTEIbHAs CIOCOOHOCTh KOTOpPOro cocrapisiet x300?

a) pubocomy 0) xomruieke ['obKku B) PO r) IJIa3MaTHYECKYI0 MEMOpaHy

8.B mouexyse JHK unciio Hyk;1e0THa0B ¢ ryaHuHoM cocTaBiasieT 40% ot o6mero ynciaa. Kakoii mpoueHt
HYKJICOTHIOB ¢ THMHHOM B 3TOi MoJieKyJie?
a) 10% 06) 20 % B) 30 % r) 40%
9. Kak Ha3bIBaIOT MpoIlecc, KOTOPBIHA MOKET ObITH 3aMMCaH B BU/E CJeAYIOIIeld XUHMHYecKOoii peakuun?
6CO2 + 6H20=€sH12056 + 602
a) OnocuHTe3 Oenka  0) BbIICIICHHE B) JIbIXaHHE r) poTocuHTE3
10.Cxoabko Mosiekya AT® odpa3yeTcs Ha ITane KJIETOYHOr0 ILIXaHUsI U3 OHOIH MOJIEKYJIbI TJII0K03bI?
a)0 0) 2 B) 36 r) 38

11.Kakas ¢a3za MuTO3a H300paskeHa HA PUCYHKe?



a) mpodasa
0) uarepdasa
B) aHa(aza

r) Tenodasa

2.Kakas craaus pa3BUTHS MaiiCKOr0 KyKa N300pakeHa HA PUCYHKe?

a) TMYMHKA

0) KyKoJIKa

B) B3pOCIIbII OpraHH3M

T) racTpynia

13.11epenaya nndopManuu 0 NPU3HAKAX, CBOMiCTBAX U PYHKIUAX OPraHU3Ma U3 MOKOJEHHA B MOKOJEHHE — 3TO

a) oOMeH BellecTB  0) pa3apakMMOCTh B) HACJIEICTBEHHOCTh I) IPUCIIOCOOICHHOCTD

14.KakoBa BEPOSAITHOCTD POKICHUA Kaperjaa3bix aeTel Y reTe€po3suroTHbIX Kaperjia3bix ponMTeneﬁ?

a) 25% 6) 50 % B) 75% r) 100%

15.Ha pucynke u300paxéH BapManMoOHHBIN Pl JIHUCTheB JaBpoBUIIHU.KaKkyi0 H3MeHYHBOCTH OH WIIIOCTPUPYET?
a) MyTaIHOHHYIO
0) COOTHOCUTEIBHYIO

B) KOMOMHATHBHYIO

T') MOAH(DHUKAIIMOHHYIO

16.Kakum Hac/1eICTBEHHBIM 3200J1€BAHIEM CTPaAaeT Pe0EHOK, N300pakéHHbIN Ha doTorpadumn?



a) reMO( IS
6) cunapom JlayHa

B) JaJIbTOHU3M

I‘) CCPIIOBHUIHO- KJICTOYHAA aHCMUA

17.Yem kJIeTKH NPOKAPUOT OTIHYAIOTCS OT KJIETOK dyKapuoT? BbiGepuTe TpH BepHBIX OTBETA U3 IIECTH.
a) OTCYTCTBHEM MOP(]OIOTHIECKH 000COOIEHHOTO Sapa 0) HATMYKEM B ITUTOIIaA3Me PHOOCOM
B) OKHCJICHHEM MTUTATEIbHBIX BEIIECCTB B MUTOXOHIPUAX T') HAUTMYHAEM JIBUKCHUSI IATOTIA3MBI
1) IPUCYTCTBUEM KOJIBIIEBOW XPOMOCOMBI, KOTOPAsi HAXOAUTCS B LIUTOILIa3Me
€) BBITOJTHEHUEM TIJIa3MaTHIECKON MeMOpaHoi (GYHKITHI MEMOPaHHBIX OPTaHOMI0B
18.Yem xapakTepu3yercs miactuueckuii ooMen? BoiGepure Tpu BepHBIX 0TBETA U3 HIECTH.
a) CHHTE3UPYIOTCSl OPraHMYECKUE BEIIECTBA 0) opraHuuYeCcKHe BEIIECTBA OKUCIISIOTCS
B) KOHEYHBIMH MPOIYKTAMU OOMEHA SIBIISTFOTCS YTIICKUCIIBIN a3 U BOjia
T') OCYIIECTBISIETCS HA puOOCOMax, B XJIOPOILIACTaX, HA MEMOpaHax
1) SHEPTUsi OCBOOOKIACTCS U 3armacaercst B Moyiekyinax AT®

e) sHeprus, 3amacénnas B AT®, motpedisercs

19.YcTaHoBHTE COOTBETCTBHE MEKAY XaPAKTEPUCTHKOI H THIIOM Pa3MHOKEeHHUS

TUIT PASMHOXEHUA XAPAKTEPUCTUKA
1)6ecmosoe a) B OCHOBE Pa3MHOKCHHUS JISKUT MUTOTHYECKOE
2) 1oJI0BoOe JICTICHUE KIJIETOK

0) nouepHHe 0cOOM 00Pa3yIOTCs B PE3yNbTaTe CIHSHUS
rameT

B) JIOYEPHUE OPTraHU3MbI HICHTUYHBI MATEPHHCKOMY

T) JUTS IOTOMCTBA CBOMCTBEHHA KOMOMHATHBHAS
M3MEHYUBOCTh

1) B pa3MHOXXCHUH Y4aCTBYET OJJHa 0COOb

20. HaiinnTe ommOKH B MPUBEAEHHOM TEKCTe, HCIIPABLTE UX.
a) Bce kBB OpraHU3MBbI - )KUBOTHBIE, PACTEHUS, TPUOBI, GAKTEPHHU, BUPYCHI - COCTOSIT U3 KIIETOK.
0) JIroObIe KIIeTKH UMEIOT IIa3MaTHYECKYI0O MEMOpaHy.
B) CHapyu OT MeMOpaHbI y KJICTOK KHBBIX OPIaHM3MOB UMEETCSI J)KECTKas KJICTOYHAsl CTCHKA.
r) Bo Bcex kieTkax uMeercs sapo.
1) B KJIeTOYHOM sijpe HaXOAMUTCS TEHETUUSCKUI MaTepHall KIeTKH - Mosiekysl JJHK.



HroroBasi KOHTPOJIbLHAasA padora 1o ouoJgornu ( 6azosbiii ) 10 kiace 2 BapuaHT

1. Kaxoii Hay4HOI0 MeT0a MILTIOCTPHPYET CIO7KeT KAPTHHBI FOJIAHACKOro Xyaoxkuuka 5. Crena «Ilysbe»?

a) MOJIETUPOBAHNE
0) usmepenue

B) OKCIIEPUMEHT

r) abcTparupoBaHue

C gl =

2. UTo u3y4aeT 7BOJIIOIUOHHOE YieHHe?

a) BUIOBOE MHOI00Opa3ne OpraHMu3MOB 0) opraHU3MEHHBIN YPOBEHb OPraHU3ALUH KU3HU

B) MPUYMHBI U OOLIHE 3aKOHOMEPHOCTH UCTOPUYECKOTO PAa3BUTHUS OPraHMYECKOr0 MUPa

I') CPaBHUTEIBHOE N3yYEHNE OPTaHU3MOB, BBISIBJICHHE X CXOJCTBA U Pa3/IniMs B CTPOCHUHU U KHU3HEICITEIbHOCTH
3.Kaxk ¢opmyaupyercsi 01HO U3 MOJI0KEHUI KJIETOYHOI Teopun?

a) KJICTKU OpraHu3Ma BBIMOJIHSIOT CXOIHbIe PYyHKIMK  0) KJIETKH OPraHM3MOB OTJIHYAIOTCS APYT OT APyra pa3MepaMu

B) KJICTKH PAa3HBIX OPraHu3MOB I'OMOJIOTUYHBI IO CBOEMY CTPOCHUIO

F) KJIICTKH OJAHOKJIECTOYHBIX U MHOT'OKJICTOYHBIX OPraHn3MOB UMCIOT paSHBIﬁ COCTaB XUMHUYCCKUX DJICMECHTOB
4.Marumnii He00X0AUM PACTEHHAM, TAK KaK OH BXOJIHUT B COCTAB

a) reMoroouHa 0) xiopodumia B) HYKJIEHHOBBIX KHCIIOT r) AT®

5. Mexny o0beKTaMH W MpoLeccaMH, YKa3aHHbIMH B CTOJONAX NPUBEAEHHOW HMIKe Ta0JWUbI, MMeeTcs
onpeneéHHan cBsa3b. Kakoe moHsTHE ClieyeT BIUCATH HA MeCTO MPOMYCKA B 3TOii Tadauie?

a) KJICTOYHbI HIMMYHHTET

O0bexT DYHKIHSA
ATO 0) xpanenue HHOpPMALUH
B) pPa3MHOXEHHE
I'emormobun Tpancnopt raza
T') HAaKOIUIEHUE SHEPTUHU

6. U3yuurte rpadmK 3aBUCHMOCTH CKOPOCTH XHUMHYECKOW PEaKUUH B JKMBOM OpraHH3ME OT TemIepaTypsl (o
OCH X OTJIOXKeHa Temreparypa opranu3ma (B °C), a 0 OCH Y - OTHOCHUTENIbHAsE CKOPOCTh XMMHYECKOH peakiuu (B yci.
en.)). Kakoe u3 mpuBea€HHBIX HIDKE ONMHCAHMN CKOPOCTH XMMHUYECKOH peakiiyu HanOoJiee TOYHO OTPAXKaeT NaHHYIO
3aBUCUMOCTH? CKOPOCTh XUMHUYECKON PEaKIH B )KHBOM OpPTraHHU3Me.

! a) MEJICHHO PacTET, JOCTHIasi CBOEI0 MaKCUMAIILHOTO
30 N 3HAYEHMS, [TOCJIE YETO IUIABHO OIIyCKAeTCs

» / AN 0) Ha BCEM MPOTSHKEHUH MEJVICHHO PACTET

20 B) IUTABHO KOJICOJIETCSI OKOJIO CPEJIHUX MOKa3aTeleH

5 \ T') PE3KO CHMXKAETCs], JOCTUTasi CBOEr0 MUHUMAJIBHOTO
0 \\ [IOKa3aTelis, MOCIIe YeT0 PE3KO PACTET

0

31 33 35 37 39 41 43 45 X
7.4T0 MOKHO YBHIETH B MUKPOCKOII, YBeJIMYUTEIbHASI CIOCOOHOCTH KOTOPOro coctasJsiet x2007



a) pubocomy  0) komruiekc ['onbku  B) sSpO T) TUIa3MaTHYECKYI0 MEMOpaHy
8. B moaiexyie JTHK uunciio HykiaeoTuaos ¢ azeHuHoM cocrtajsier 109 ot o6mero yucia. Kakoi npoueHnr
HYKJIEOTHI0B C IUTO3MHOM B 3TOi MoJIeKyJje?
a) 20% 0) 30% B) 40% r) 25%

9. Kak Ha3pIBaIOT Mpo1ecc, KOTOPBIA MOKeT OBITH 3alIMCAH B BU/E CJEAYIOIIeld XHMUYeCKOoii peakuun?

CesH1206 — 2CsH403 + 4H + 2ATD
a) (hOTOIIH3 BOIBI 0) TIMKOIN3 B) (OTOCHHTE3 r) OrocuHTe3 Genka
10.MoJieKyJIbI KAaKOT0 BelllecTBa 00pa3yloTcs B cBeTOBYIO a3y poTocunTe3a?
a) ATD 0) AM® B) [UIIOK032 r) CO2
11.Kakas cragusi Meiio3a n300paskeHa Ha PUCYHKe
a) mpodasa |
0) meradasa |

B) aHa(a3a |

r) metacdasa Il

12. Kakasn CTaausl pasBUTHUA 3apoAbIlIa MOKa3aHa HA pncyHKe?

a) O6mactyna
0) Heiipymna
B) 3UTOTa

T) racTpyna

13.Cnioco0HOCTH OPraHU3MOB IepeAaBaTh CBOH NPU3HAKH M I'eHbI OT POAUTeJIeil K TOTOMKAM HA3bIBAETCH:
a) reHeTuKa 0) U3MEHYHBOCTb B) CEJICKIHs T') HacJIeICTBEHHOCTh

14. Kakoii mpoueHT 0coeii 4ajoi MacTH MOKHO MOJYYUTh MPH CKPeIIUBAHUM KPYITHOTO POraToro cKoTa
KpacHoii (AA) u Gesoii (aa) MACTH MPH HEMOJTHOM TOMUHHPOBAHUM?
a) 25% 0) 30% B) 75% r) 100%
15. Ha pucyHke noka3aHo pactenue crpesoanct. Kakyo u3aMeH4YHBOCTH OH WLIIIOCTPHPYeET?
B) MYTallMOHHYIO

T') COOTHOCHTEJBHYIO

a) MOTU(PUKAIIHOHHYTO

0) KOMOMHATHBHYIO



16. Kakum Hac/IeqCTBEHHBIM 3200/1€eBaHHEM CTPaaeT Pe0EHOK, H300pa:kéHHbII Ha doTorpadun?
a) reMouITus

0) anbOMHU3M

B) IIPOTEPHSI

T) OCTEOTreHE3

17. BeidepuTe TPU BePHBIX 0TBETA U3 IIeCTH. I ;)KUBOTHOI KJIETKU XapaKTEePHO HAJTHYHNE

a) pubocom 0) XJI0pOILIACTOB B) 0()OPMIIEHHOTO SIIpa

T') IEIUTIOI03HON KIETOYHON CTCHKH 1) komiurekca I'onbokn €) OIHOM KOJBIIEBON XPOMOCOMEI
18. Bri0epuTe Tpu BepHBbIX 0TBeTa U3 mecTH. B TemHoBoIi ¢aze ¢oTocunrtesa.

a) UCIOJIB3YIOTCS MPOIYKThI CBETOBOM (ha3bl 0) ocymiectBisiercst cuare3 ATD B) norsomiaercst COz
I') CHHTE3UPYIOTCS YTIIEBO/IBI 1) BBIIEISIETCST KMCIIOPOT €) OKHUCIISIOTCS caxapa

19. YcTaHOBHTE COOTBETCTBHE MEXKAY cnocodoaMu Pa3MHOKCHUS U UX 0HO0JIOTMYEeCKUMH 0COOEHHOCTAMH

[NPU3HAKU OOPMA PASMHOXEHU A
a) B 9BOJIIOIIMY BO3HUKJIO MO3KE, YEM JPYTOil CIIOCO0 pa3sMHOKEHHS 1) nonoBoe
0) MOTOMKH SIBJISIFOTCS] TOYHBIMU KOITHSIMHU POAUTENEH 2)6ecmonoe

B) 00pasyeTcsi OrpOMHOE KOJHYECTBO IIOTOMCTBA
) 00pa3yercsi pa3HOPOIAHOE TIOTOMCTBO
1) OpraHu3Mbl Pa3BHBAIOTCS ObICTpee, YeM 00pa30BaBILIMECs B X0/ APYTOro Crocoda pa3zMHOKEHHUS

20. HaiinuTe omMOKY B NPUBEAEHHOM TEKCTE, HCMPABbTE UX.

a) [lpu qpIXaHUH CHHTE3UPYETCS TIII0K03a Uepe3 psifl OCIeI0BaTEIbHBIX ITAIOB.

0) Ha HexoTOpBIX 3Tanax 3HEPrusi XUMUYECKHX CBA3EH ITFOKO3bI UCTIONB3YeTCs uist cuHTe3a ATO.

B) JIpIxaHHe HAYMHACTCS C COSIMHEHHS ABYX MOJICKYI TMPOBHHOTPATHOM KHCIIOTHI.

r) [lepBUuHBIi npoliecc GECKUCIOPOIHOTO ABIXaHHUS POUCXOAUT B IUTOIIA3ME.

1) B pesynbTarte 3TOTO0 ABIXaHUS 00pa3yroTcs B MOseKy bl ATO.

¢) KoHe4yHbIM 3TaroMm IMKIIa SBJISETCS OKHCIHMTENIbHOE (ocopriinpoBaHme, Ha KOTOpoe pacxomyercs suHeprus ATO.



Cneunduxanus UTOroBOi KOHTPOJIbHOI PadoThI O OMOJIOTHH
s ydammxcesi 10 kiacce (0a30Bblii ypOBeHb) KJIacCOB
HtoroBast KOHTpOJbHAs paboTa MPOBOAUTCA B KOHIIE Y4EOHOIO rojia ¢ Iebl0 ONpeIeIeHUs

YPOBHS NOATOTOBKM ydamuxcs 10 KjaccoB MIKOJIBI B paMKaX MOHUTOPHHIA JOCTHIKECHHH
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOSHHSI OCHOBHOM 00pa30BaTENIbHON TMPOTPaMMBI).

Crpykrypa padoThbl.

Kaxnpiii BapuanT auarHocTuueckoi pabotbl coctout u3 20 3amanmii: 16 3amanmii c
BBIOOpOM

OJTHOTO TIPABWJILHOTO OTBETa, 3 3aJaHHsI C BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, HA
YCTAHOBJIICHHE COOTBETCTBUS U  OIpEJEJCHHE MOCIEA0BATEIbHOCTH OHOJIOTHYECKUX
O00BEKTOB, MPOILIECCOB M sBJIEHMIA,l 3amaHue ¢ KpaTkuM oTBeTOM. Ha BbIMOIHEHHE Bceid
UTOTOBOM KOHTPOJIBHON pabOThl OTBOAUTCA 45 MUHYT.

Cucrema OIlEHMBAHHUS OTAEJbHBIX 3aJJaHUI 1 paﬁDTLI B I€JIOM.

3a BepHOE BBITIOJTHEHUE KA 10T0 3aaanus 1— 16 BeicTaBisercs o 1 6amry. B npyrom ciydae
— 0 6amos.

3a BepHOE BBHIMOJIHEHUE KaXA0To U3 3ananuii 17-20 BeicTaBisercs no 2 6amia. 3a OTBET HA
3amaaus 17 m 18 BeicTaBmsiercss 1 Oamr, ecim B OTBETE€ yKa3aHbl JBE JIOObIE HUQPEI,
IIpeJICTaBJICHHbIE B 3TaJIOHE 0TBeTa, M () 6aJIOB BO BCeX ApYrux ciaydasx. Ecnu ykaswiBaeTcs
B OTBETE OOJIbIlI€ CHMBOJIOB, Y€M B NPABWJIBHOM OTBETE, TO 3a KaKIbIA JIMIIHUNA CHUMBOJI
cHmkaercs 1 6amn (o 0 6anIoB BKIIOYUTENHHO).

3a otBeT Ha 3amanue 19 BeictaBnsercs 1 Gamn, ecnu gomyimieHa ofgHa omuoOka, u 0 6amios,
€CIIM JOMYILEHO JIBe U 0oJiee OmuOOK.

3a orBeTh! Ha 3aganus 20 BeICTABIIETCS IO 3 Oasa.

MaxkcumanbHbIi 0am 3a paboTy- 24 6anmia

OTBeTBI
Ne Bapuantl Bapmuanr 2
1 a 0
2 B B
3 r B
4 a o




5 0 r

6 0 a

7 B B

8 a B

9 r 0

10 B a

11 § B

12 a 0

13 B r

14 B r

15 r a

16 0 6

17 ane aBJ

18 are ABT

19 12171 12212

<U | A) BUPYCBI HE HIMCIOT KIIETOTHOTO A) 1IpH JIBIXaHUK TIIFOKO3a PAaCIIEILISIETCS B
CTPOCHHMA IpOLIECCE TIUKOIIH3A
B) y KJI€TOK )HUBOTHBIX HET )KECTKON B) npixaHue HaYMHACTCSI C 00pa30BaHHS IBYX
KJIETOYHOU CTEHKU mostekyi [IBK ( mupoBHHOTpaIHOM KHCIOTHI)
I') knetku GakTepuii He copepkaT sapa E) AT® 3anacaercs

Tabauya nepesooa 6annos 8 ommemxu no NAMUOALILHOU WKATe

OTMeTKa 10 NATHOANILHOMI O 3 «d» S»
HIKaJe
Bamier 0-9 10-14 15-19 20-24




