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yuebuoro npeamera «buosorus» (6a30BbIil YPOBEHD)
ana obysarouwmxea 10-11 knaccos



HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICIICHUS TIOAX0/I0B
K (OpPMHPOBAHUIO COAEp)KaHUS ydeOHOro mpeamera «bHOIOTUS» COCTaBWIM: KOHLENTYaJbHbIE
nonoxerans PI'OC COO o B3auM00OYCIOBICHHOCTH ILIEJIeH, CONEpKaHMs, Pe3yIbTaTOB O0y4YEeHHUS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKU BBIITYCKHHKOB, IOJIOKEHHMS 00 OOLIMX LEeNIX M NpPUHIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopaszoBanus B Poccuiickoit
®enepanyy, a TakKe MOJOKEHUA O crenuduke Onoaoruu, € 3HaueHUH B O3HAHUY KUBOU IPUPOIBI
U 00ECleYeHUH CYIIECTBOBAaHUS uyesoBeueckoro oomiectBa. COrfacHO Ha3BaHHBIM MOJIOXKCHHUSM,
OIpeJIeJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma 1o OwojOrMM AaéT MPEACTAaBICHUE O IENsAX, 00 oOmiei crpaTerun 0O0y4YeHUS,
BOCIIUTaHMs U Pa3BUTUS O0yYaroLUXcs CpeAcTBaMHu ydyeOHoro mpeamera «buosorusy, onpenenser
00s13aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPY, paclpeieiieHHe Mo pasfeinam H TeMaw,
PEKOMEHAYEMYIO IIOCIIE0BATEIbHOCTh N3YUEHHs YUeOHOro Marepuana ¢ y4éTOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa3oBaTENbHOTO IPOIECCA, BO3PACTHBIX OCOOEHHOCTEN
00y4aroImxcs.

B mporpamme 1o OMOJIOTHHM TaK)Ke€ YYHUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TpPEeIMETHBIM pe3yjbTaTaM o00ydeHUs B (OPMUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENLHON JACATEIbHOCTH/y4eOHBIX IEHCTBHI 00YJaIOMIMXCS 10 OCBOCHUIO COJIEPKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme mo Owmomorum (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTM30BaH MPHUHIUI
IIPEEMCTBEHHOCTH B W3Y4YE€HUU OMOJOrHHM, Onarojaps yeMy B HEH MpOCMaTpUBAETCsl HAPaBICHHOCTh
Ha pa3BUTHE 3HAHMM, CBSA3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHUEHTALUN JMYHOCTH, 3KOJOIMYECKOIO MBILIUIEHUS, NPEACTABICHUNH O 310pOBOM
oOpa3e KHM3HU U OCPEKHBIM OTHOIICHUEM K OKpYKaromied nmpupomHoil cpene. [loaromy Hapsgy c
U3yuyeHHeM 001eONOIOTHYECKUX TEOPUH, a TAK)Ke 3HAHUN O CTPOEHHUH >KUBBIX CUCTEM Pa3HOIo paHra
U CYUIHOCTHM OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOIECCOB B Mporpamme Mo OHUOJOTHM YAEIEHO
BHUMaHHE HMCIIOJIb30BAaHUIO MOJyYEHHBIX 3HAHUH B IMOBCEIHEBHON JKU3HU NSl PEIICHUs NMPHUKIATHBIX
3aJ1a4, B TOM 4ucie: NPOQUIAKTUKN HACJIEACTBEHHBIX 3a00I€BaHU yenoBeKa, MEJUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMs SKOJOTMYECKH LEIecO00pa3HOro IOBEIEHUs B OKpYXKarolen
MIPUPOJHOM cCpelle, aHaJIW3a BIUSHUSA XO3AWCTBEHHOW JEATEIBbHOCTH 4YEIOBEKA HAa COCTOSIHUE
NPUPOJHBIX M HMCKYCCTBEHHBIX IKOCHUCTEM. YCHUJIEHHE BHUMAHHUS K NPUKIAJHOW HaNpaBIEHHOCTH
yueOHoro mnpeamera «buUOTOTHS» TPOAUKTOBAHO HEOOXOIUMOCTBIO OOCCTICUCHMS] YCIOBUU IS
peleHrst OAHOM M3 aKTyalbHBIX 3aJjad IIKOJIBHOTO OWOJIOTHYECKOro o00pa3oBaHUs, KOTOpas
npenmnosiaraeT (GOPMUPOBAHHE Yy OOy4aroUIMXCsd CHOCOOHOCTH aJalTUpPOBAaThCsl K W3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCs COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpenHero ooOumero o0OpazoBaHus 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT GOpMHUPOBAHKE Y O0yUAIOIIUXCS IPEICTABICHUIN 0 HAYYHOU KapTHHE MHpA, paclIupseT
1 00001IaeT 3HaHUs O )KUBOW IpUpoJie, €€ OTIUUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHU3ally U
HBOJIIOIUM, CO3Ma€T YCIOBHMS JUIs: TIO3HAHUS 3aKOHOB JKMBOM TNpHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHATIBHOW TPAMOTHOCTH, HABBIKOB 3[JOPOBOT0 U 0€30macHOro o0pasza >KM3HHU, 3KOJIOTHYECKOTr0
MBILUIEHHS], IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe NIl PeLIeHHs] BOCIUTATENIbHBIX U Pa3BUBAOIIUX
3ajady  cpeAHero oOmiero o0pa3oBaHuUs, COLUATU3alMK oOydarouuxcs. I3ydeHue Ouosoruu
obecrieynBaeT  ycIOBHS JUISI  ()OPMHPOBAHUS  WHTEIUICKTYaJbHBIX, KOMMYHUKAIlMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpBI, CIIOCOOCTBYET MHTErPallMM OMOJIOTHYECKUX
3HaHUI C TIPENCTABICHUSMH W3 JIPYIHX YUeOHBIX TPEJAMETOB, B YACTHOCTH, (DHU3MKH, XUMHUH W
reorpaduu. Ha3BaHHbBIE MOJIOKEHUS O MpEAHA3HAYEHUN Y4eOHOro mnpeaMera «bHuoIorus» cocTaBuIn
OCHOBY [UIsl OIpeleieHHs] TMOAXOJA0B K OTOOpY M CTPYKTYPHUPOBAaHHIO €ro CoJepKaHus,
MPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Otb6op conepxanus yueOHOro mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYPOCOOOPAa3HOrO0 MOJX0Ja, B COOTBETCTBHUM C KOTOPHIM OOYyYarolIUecs TOJIKHBI
OCBOWTH 3HAHMS M YyMEHHUSA, 3HAUYMMbIe s (OopMHpOBaHUS OOIIEH KYyJNBTYpHI, ONPEACITSIONINE
aJieckBaTHOE IIOBEJICHHME YeJOBeKa B OKpYXKalollell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM U TPAKTHUECKOH mesrenpbHocTH. Ocoboe MecTo B 3TOH cHCTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJEPXKAHUs, KOTOPbIE CIIy>KaT OCHOBOHM st (hOpMUPOBAHUSI MPEACTABICHUI O
COBPEMEHHOW E€CTECTBCHHO-HAYYHOW KapTHMHE MHpPa M I[EHHOCTHBIX OPHUCHTAIUSAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUKU OHMOJIOTHYECKOr0o 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJACp)KaHUS y4eOHOrO MaTepuala B MporpaMMme 10 OHOJOTHH
OCYILIECTBJICHO C YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHUI 00 OTIUYUTEIHHBIX OCOOCHHOCTSIX KUBON
IPUPOJIBL, O €€ YPOBHEBOI OpraHU3aIMK U YBOJIOIUHN. B COOTBETCTBUM C 3TUM B CTPYKTYpE Y4€OHOTO
npenMera «buosiorus» BBIIENEHBI CIEAYIOUIME coaep)kareibHble JIuHUU: «buonorus kak Hayka.
Metonel HaydHOTro TO3HaHHs», «Kilerka kak Ouonormdeckas cucreMay, «OpraHusMm Kak
Oouonoruueckas cucreMayn, «CucreMa U MHOTooOpa3ue OPraHMYECKOTO MUpPay, «IBOJIOLHS >KUBOU
MPUPOIBD, «IKOCHCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusywyenuss yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIJIAJCHUE
00yJaIOMUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHW3aIliy JKHBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI UCIOIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX NEHCTBUI B OTHOLICHUH
00BEKTOB JKUBOW TPUPOJIBI U PEIICHUS PA3IINIHBIX JKU3HCHHBIX TTPOOJICM.

Joctuxenne 1end wu3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIONUX 3a/1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OWMOJIOTMYECKUX TEOpHUAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHiIaX, CIyKAIIUX OCHOBOW il ()OPMHUPOBAHUS TPEACTABICHUH O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAayuyHOTO MO3HaHHUSA, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBUIAIOIMIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dbopMupoBaHHEe y OOYYAMOIIUXCS IT03HABATEIBHBIX, WHTEIUICKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTSX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIIOB, HICH U
MTOJIXO0JIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlNY;

CTaHOBJIEHHE y OOydYaromuxcs oOmel KyabTyphl, QYHKIIMOHAIBHONH TPaMOTHOCTH, pa3BUTHE
YMCHHUH OOBSICHATH M OICHWBATH SIBIICHUS OKPY)KAIOIIETO MHpA XUBOW MPUPOJLI Ha OCHOBAHUU
3HAHUU U OIBITA, MONYYEHHBIX MPU U3YYCHUU OHOJIOTHH;

(dbopmMupoBaHKE y 00YJAIOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUECHHE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKONW JEATEIbHOCTH YEeJIOBEKa, PAa3BUTHUHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YETOBEKOM >KHUBON MPHUPOIBI,
HEO0OXOIUMOCTH OEpEe’KHOTO OTHOIICHWS K HEH, COONIOJCHHS 3TUYCCKUX HOPM TIPU TMPOBEICHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUN;

OCO3HAaHHME IICHHOCTH OWOJIOTMYECKUX 3HAaHUH Ui TIOBBIMICHHWS YPOBHS DKOJOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHHE TIPUOOPETEHHBIX 3HAHUH W YMCHUH B TIOBCEHEBHOW JKHM3HH I OICHKH
MOCTIE/ICTBUI CBOEH NIeATENTbHOCTH M0 OTHOLICHHUIO K OKpYXKarollei cpene, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U cOOII0IeHNE Mep MPO(UITAKTUKN 3a00JIEBaHUH.

B cucreme cpennero oOmiero obpa3oBanusi «buonorus», u3ydaemas Ha 0a30BOM YypOBHE,
SBIISIETCS  O0S3aTENbHBIM  YY€OHBIM TPEIMETOM, BXOJSIIIMM B COCTaB MPEIMETHOH o00jacTu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.

st m3ydenuss 6uojiorud Ha 0a30BOM YPOBHE CpEIHEro oO0miero oOpa3oBaHMsI OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Hezemno), B 11 kiacce — 34 vaca (1 yac B Hezenio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHUECKUMH W JPYTUMH
€CTECTBEHHBIMM HayKaMmH, ¢uiocopueif, 3TUKOH, >3cTeTKod u mnpaBoM. Posp Ouonoruu B
(bopMHpOBaHNUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAYK.

Mertozabl TO3HaHUS KMBOM NpUpOAbl (HAONIOJEHME, HKCIEPUMEHT, ONUCaHHE, H3MEpEHue,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS XKUBOU IPUPOABI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktuuyeckas pabora Ne 1. «lMcnosnb3oBaHME pPA3IMYHBIX METOMOB IPH  H3YyYEHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aIUsA.

XKusble cucrembl (OMOCUCTEMBI) KaK IpeaMeT U3ydeHus Onosiornuu. OTiInyuue KUBBIX CUCTEM OT
HEOPraHU4ecKO MPpUPOIbI.

CpoiicTBa OmocucTeM M UX pazHOOOpasue. YPOBHH OpraHU3alMd OMOCHUCTEM: MOJEKYJISPHBIA,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJISALUOHHO-BHIOBOH, 9KOCUCTEMHBIN
(OmoreoreHOTHYECKUHT ), OMOCEPHBIH.
JdeMmoHcTpamum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMH KUBOM IPUPOIBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHYECKUN COCTaB KIETKH. XHMHUYECKHE DIIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMbIE aMUHOKHCIOThl. AMHMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

®epMeHThl — Ouonoruueckue Karaimuzatopbl. CTpoeHue (epMeHTa: AaKTHUBHBIM LIEHTD,
cyoctpatHas crenuduuHocts. Kodepmentsl. Butamunsl. OTiinuust (epMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aTopoB.

VYraeBoasl: MoOHOcaxapuibl (TJIOK03a, pubo3a M JAe30Kcupub03a), aucaxapujibpl (caxaposa,
JIAKTO03a) U MoJIncaxapuibl (Kpaxmai, TIIMKOTeH, LeJIo03a). buonornueckne GyHKIMN YIi€BOIOB.

Junuasl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'mapodunbHo-ruapodoOHBIE CBOICTBA.
buonoruueckue ¢ynkunn naunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JIMIUIOB KaK HMCTOYHUKOB
JHEPIrUH.

Hykneunoseie kucnotel: [IHK um PHK. Hykieornasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u Gpynkiun ITHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

Huronorus — Hayka o kierke. Kierounast Teopusi — npumep B3auMoeUcTBUA Uiel U (HaKkToB B
HAy4YHOM ITO3HAHUU. MEeTO/bl U3yUeHUs KIIETKH.

Krnerka kak wnenoctHas skuBas cuctema. OOmue NpU3HAKK KIIETOK: 3aMKHYyTas HapyKHas
MemOpaHna, monekynsl JJHK kak reHeTnueckuit anmapar, cucTeMa CHHTe3a OeJka.

Tunsl  kiIeTok:  SykapuoTHUeckas M Ipokapuotuyeckas. OcoOEHHOCTH  CTpPOEHUs
npokapuoTHueckon kietku. Knerounas crtenka Oaxtepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOMN, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKAa, TJIMKOKAIMKC, UX (YHKLIUH.
[Tnasmarnueckass memOpaHa, €€ cBoiictBa W GyHKOuH. [lutormmasmMa um €€  OpraHoWbI.



OnnomemOpanuble opranouasl kinetku: OIIC, ammapar ['onbmpku, nmzocomsl. IlomyaBToHOMHBIE
OpraHoM/ibl KJIETKH: MUTOXOHJApPWHU, IacTuabl. lIponcxokieHne MHUTOXOHIpUN M IulacTul. Buuel
wiactua. HememOpaHnHble OpraHOU/IbI KIETKU: pUOOCOMBI, KJIIETOYHBIN IEHTP, LEHTPUOIIHN, PECHUYKH,
KryTUKU. OyHKIIMY OpraHou10B KJIETKU. BriroueHus.

SAnpo — perynsaTtopHelii neHTp kieTku. CTpoeHue smpa: sjepHas 000JI0YKa, KapHOIUIa3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llneiinen, P. Bupxos, /x. Yorcon, @. Kpux,
M. Vunkunc, P. ®panknun, K. M. bap.

[uarpammel: «Pacripenenenne XMuMUYECKUX AJIEMEHTOB B HEXKUBOW NPUPOJIe», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuups! u cxemsl: «lleproguueckas TabnnLa XUMUYECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
BoAbI», «buocunres Oenkay», «CtpoeHue Moiekyinsl Oenka», «CtpoeHue gpepmentay, «HykienHoBbie
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3ykapuoTHuueckoil kieTkn», «CtpoeHue
KUBOTHON KIETKN», «CTpOEHHE PaCTUTENbHOU KIETKW», «CTpPOEHHE MPOKAPUOTHYECKOW KIIETKH,
«CTpoeHue sspa KIeTKW», «YTIeBOAb», «JIUmuasn.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpyAOBaHHME i TMPOBEIEHUS HaOIIOICHUH,
U3MEpEHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlaGoparopHble H NpaKTUYecKue padoThbl:

JIaGoparopnas padora Ne 1. «/3yueHne KaTamUTHYECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
amMmIIa3bl WIK KaTajaasbl)y.

JlabopaTtopHas pabora Ne 2. «M3yueHue CTPOCHHS KJIETOK PACTEHUMU, )KMBOTHBIX M OaKTEpHii
10, MUKPOCKOIIOM Ha FOTOBBIX MUKPOIMpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa0oMM3M. ACCUMMIAIMS (IIACTHYSCKU OOMEH) M JUCCUMUJISAIIUS
(pHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTadomn3Ma. Posih 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMAHUU METa0oIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIif. Pons pepMeHTOB B 0OMEHE BelleCTB
U TIPEBPAIICHUH SHEPTUU B KIIETKE.

®dortocunre3. CmeroBass u TemHoBas (a3bl  (orocuHTesa. Peakmuum  QorocuHTe3A.
D¢ dextuBHOCTE PoTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a U KU3HUM Ha 3emie. BiusHue ycnoBuit
cpenbl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCHHTE3UpYIole OakTepun. 3HaUeHHE XeMOCUHTE3a /ISl )KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KkjeTke. PacrienyieHue BelecTB, BBIACICHHE U aKKyMYJIHpPOBaHHE
SHEpIuu B KJETKe. DTamnbl FHepreTuueckoro ooMena. ['mukonus. bpoxenue u ero Buasl. Kucnoponxoe
OKHUCJIEHUE, WM KieTouyHoe AbixaHue. OxucnurensHoe ¢GocopuirpoBanue. I(PHEKTUBHOCTH
HHEPreTUIecKOro ooMeHa.

Peakuuu matpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzanus renernueckoit
uHbopMalnuu B KieTKe. ['eHeTHYecKHil KoJ U ero CBOMCTBA. TpPaHCKpHUILUS — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsuus — OuocuHTe3 Oenka. Dtambl TpaHcasaiuu. KoaupoBanue amMuUHOKHUCIOT. Pomib
pubocom B OmocuHTe3€e Oernka.

Heknerounsie ¢opmsl xku3Hu — Bupychl. Mcropust otkpeitus Bupycos (/. 1. MBanoBckuit).
OcoOeHHOCTH CTpPOEHHMsI W JKM3HEHHOrO IHMKIa BUpycoB. bakrepuodaru. bonesnun pacrenuid,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc ummyHonedunura yenoBeka (BUY) —
Bo30yautens CIIM/la. OGOparHas TpaHCKpumusi, peBepraza u uHTerpasza. IIpoduiaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00J1€BaHMii.

JdemoHcTpanum:

[Toprpetsr: H. K. Konsnos, . M. IBanoBckui, K. A. Tumupsizes.

Tabmumer u cxembl: «Tumbl mutaHusy, «Metabonu3m», «MHUTOXOHAPUS», «DHEPreTHUECKUN
oOMen», «Xioporiacty, «Potocunredy, «Crpoenue JJHK», «Ctpoenue u pyHKIITMOHMPOBAHKE TEHAY,



«Cunre3 Oenkay», «['eHermueckuil kon», «Bupyce», «bakrepuodarn», «CTpoeHne M KUIHCHHBIH
nukn pupyca CITM/a, 6akrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: monenu-ammnkayu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1WKI, WIM O>KU3HEHHBIM [HMKI KiIeTku. MuTepdaza m wmuto3. Ilpomeccsr,
npotekaromue B wuHTepdasze. Perumkammsa — peakmus wmarpuuHoro cuuTe3a JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIIJIOUIHBINA U TaIUIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomarusl. [luTonornyeckre 0OCHOBBI pa3MHOXEHUS U MHUBUyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne kimetkn — Muto3. Craguum murtosa. lIpoueccel, mpoucxopasiiue Ha pa3HbIX CTaAUSIX
MHUTO3a. BUOJIOrHYeCcKHil CMBICI MUTO3A.

[IporpamMmmupyemMas rudesnb KJIETKH — allonTo3.

@opMbl pa3sMHOKEHHUSI OpPraHU3MOB: OECIojioe M MoJoBOe. Buapl 0ecrmonoro pa3MHOMKEHHS:
JielieHue HaJaBOe, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHHE, BETETATHBHOE
pa3MHO)KeHHe. VICKyCcCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JUIS CEICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metios. Ctaguu meio3a. [Iporeccsl, mpoucxoasiiue Ha cTaausx meiiosza. [loBeaenne xpomocom
B Meiio3e. Kpoccunrosep. buosnornueckuii CMbICI U 3HaU€HHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUsl IOJOBBIX KJIETOK y XUBOTHbIX. [loyioBBIE »Kene3bl:
CEeMEHHMKU U SU4YHUKH. OOpazoBaHuME U pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CIepMaTro3ouf,
SAHUIIEKJIETKA) — cliepMaToreHe3 U oBoreHe3. OCOOEHHOCTU CTPOEHMSI SIMIIEKJIETOK U CIEPMAaTO30MI0B.
OmnonorBopenue. Ilaprenorenes.

WnauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (dMOpUOreHe3). DTambl
SMOpPUOHAIILHOTO PA3BUTHUS Y IMO3BOHOYHBIX KHBOTHBIX: IPOOJIEHUE, TacTpPyJslus, OPraHOTEHE3.
[ToctamOproHansHOEe  pa3BUTHE. THIIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TPSMOE, HEMPsIMOe
(MmmunHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct m pasBurue pacreHuii. OHTOreHe3 LBETKOBOI'O pPAaCTEHUsS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHS.

JdemoncTpanum:

Tabmuipr n cxembl: «DopMbl pa3sMHOXKEHHUS OPraHU3MOBY», «JIBOIHOE OMIIOIOTBOpEHUE Y
I[BETKOBBIX pAacTeHUi», «BereraTuBHOE pPa3MHOXKEHUE pPACTeHHUI», «JleleHue KIeTKH OakTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHre XpomMocoMbl», «Kierounsiii mmukny, «Permmukamus JJTHKy,
«Mwuto3z», «Meio3», «llpamoe m Henpsmoe pasBuTHE», «l'aMeTOreHe3 y MIEKOMUTAIOMNX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOGopynoBaHue: MHMKpPOCKOI, MHUKpompenaparsl  «CrnepMaro30ubl  MIIEKONUTAIOIIET0»,
«Sinexiierka muekonuTaromero», «KapuoknHes B KIIETKaxX KOpENIKa JIyKa», MarHUTHas MOJENb-
anmukaius «/lenenue kierkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JlaGoparopnast pabota Ne 3. «HaGmioneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGoparopnass pabora Ne 4. «M3yueHue CTpOeHHMS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3a1auun reHeTuku. Mcropust pa3BuTHs TeHETUKH. Pojb HUTOIOTHN U SMOPUOJIOTHH B
CTaHOBJICHUM T€HETUKH. BKilag pocCcHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKH. MeTombl
TeHETUKH (TUOPHUIOIOTUYCCKUN, ITMTOTCHETHYECKUH, MOJCKYJISIPHO-TeHETHYeCKuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXEMAaX CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJEeI0BaHUs MPU3HAKOB, ycTaHOBJIeHHbIe . MenneneM. MoHorubpuaxoe
CKpeuIBaHue. 3aKOH eqUHO0Opa3us THOPHIOB INEpBOro MoKojJeHus. lIpaBuio JOMHUHHMpPOBaHUS.
3aKOH pacIleNIeHus MPU3HAKOB. [ ' urore3a ynctorsl ramet. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.



JurnOpunHoe  CKpeulMBaHME.  3aKOH  HE3aBHCUMOTO  HAcJelOBaHHUA  IPU3HAKOB.
[{uToreHeTMYECKUE OCHOBBI JAMTMOPUIHOTO CKpEIUMBAaHUA. AHaIM3MPYIOLIEe CKpEILIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTNPEACTICHNUS TeHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. MopraHa 1o cuenjgeHHOMY HaclelI0BaHHIO
reHoB. Hapy1ieHue crernieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. [ eHeTUUEeCKHe KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeAeiaeHUe Ioyia. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHsbIe M reTeporaMeTHbIE OpraHnu3Msl. HacienoBanne npu3sHaKkoB, CHEIIICHHBIX € IIOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAsl M Haclle[CTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTHKAa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BaprnannoHHbBIM psn M BapuanMoHHas Kpubad. Hopma peakuum npusHaka. KoiaumdecTBeHHbIE U
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHAas HM3MEHYHBOCTb.
Meiio3 1 mo0BoOil mporecc — OCHOBa KOMOMHATUBHOM M3MEHUYMBOCTU. MyTallMOHHAsi H3MEHUYNUBOCTb.
Knaccudukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIe. YacToTa M NPUYMHBI MYTalUH.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTMYECKHUX PSIOB B HacieAcTBeHHOM u3MeHunBoctu H. U.
Basuinosa.

BHesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka 4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJIbI T'€HETHKU YEJIOBEKa:
reHeaJIOTNYEeCKU, OJIN3HENOBbIH, IMTOreHETUYECKUH, OMOXMMUYECKUH, MOJIEKYIIPHO-TEHETUYECKU.
CoBpeMeHHOE Omnpe/ielieHHe TeHOTHUINA: MTOJIHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yuciae ¢ nomometo [II[P-ananu3a. HacnencrtBeHHble 3a0ojieBaHMs 4elIOBEKa: TI'eHHbIE OOJIE3HH,
OOJIe3HH C HACIEICTBEHHOM MPEapacHoOkKEeHHOCTbI0, XPOMOCOMHbIE Oosie3Hn. ComMaTHYecKHe |
resepatuBHble MyTtanuu. CTBoJIOBbIE KiIeTKU. [IpuHImne! 310poBoro obpasa >KM3HHU, JTUArHOCTUKH,
npoWIAKTUKA M JICYCHUS TeHETHYECKHUX Oose3Held. MennKko-TeHeTHYeCKoe KOHCYJIbTHPOBAHHE.
3HayeHHe MEAMLMHCKOW T'eHETUKU B IMPEJOTBpAIlEeHMH M JICYEHUH Te€HETHYECKHX 3a00JeBaHUMN
YesioBeKa.

JdemoncTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecockuii, H. 1. BaBunos.

Tabmuie! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €0 [IUTOIC€HETHYECKasi OCHOBa», «3aKOH
pacuieryieHuss M ero IMTOreHeTHYecKas OCHOBa», «3aKOH 4YHCTOTHI TrameT», «JluruépuaHoe
cKpemuBaHue»,  «llurtonormyeckue  OCHOBBI ~ JUTHOPUAHOIO  CKpellMBaHus»,  «Mekhos3y,
«B3anmonelicTBue amuenbHBIX I'e€HOB», «l'€HeTHuecKne KapThl pacTEHUH, >KMBOTHBIX U YEJIOBEKAY,
«['eneruka nonay», «3aKOHOMEPHOCTH HaclI€JOBAHHUS, CLIEIIJIEHHOTO € MoJoM», «KapruoTuiiel yeaoBeka
Y J)KUBOTHBIX», «BHJIbI n3MeHUNBOCTHY, «Moau(puKalmoHHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-
¢bakTopa», «l'eHeTuKa rpynn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

Ob6opynoBanue:  Mojenu-ammiaukanuu — «MoHoruOpuaHoe — ckpemuBaHue», «HemonHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKpPOCKON U
MuKponpenapart «Jpo3oduna» (Hopma, MyTaunu GopMbI KPbUIbEB U OKpackH Tena), repoapuii «I"opox
ITIOCEBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEeUIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMNpenapaTax.

JlabopaTopHas pabora Ne 6. «l3yuenne MoauPUKAIMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BapHAallIOHHOTO psJia U BApUAILIMOHHON KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y 7po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

ITpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuusi Kak Hayka M IIpoOLECC. 3apOXACHHUE CENeKIUU M JomecTukanus. Yuenue H. W.
BaBunmoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacteHuil. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX XKUBOTHBIX. COpT, IOpPOJIa, ILITAMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli W HMHIUBUAYAIbHBIH OTOOPBI B CEJEKLUU
pacteHuii u XUBOTHBIX. OIEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAHWUE — WHOPUIMHT.
Uucras muams. CkpenigBaHue YHCTBHIX JIMHHMMA. ['ereposuc, wiam rubpuanas cuia. HepoacTBeHHOe
cKkpeuBanue — ayropuaunr. Otnanénnas rudpuausanys u e€ ycnexu. VICKyccTBeHHBI MyTarenes u
MOJIyYEHUE TOJUILIONI0B. JIOCTUKEHHUSI CENTEKIIUN PACTEHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHomorust Kkak oOTpacib NPOU3BOJACTBA. ['€HHas WH)KEHepUs. OTallbl CO3AAHUS
pekomOunanTHoi JIHK u TpancreHHsix opranusmoB. Kiierounas wHxeHepus. KiieTouHble KyJIbTYpBI.
MukpokinoHaibHOE pa3MHOXKEHHE pacTeHuil. Kionuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOrHueckue u stuueckue mnpoodiemel. [MO — renernuecku
MOJU(UIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnuie! u cxembl: kapta «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTCHHII,
«[Toponpl mOMaIIHUX KHUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHHit», «OTnanéHHas ruOpuIn3amsy,
«Pabotsl akanemuka M. ®@. UBanoBay, «llonumnongus», «O06bekTbl OMOoTeXHOTIOTHNY, «KieTouHble
KYJIbTYpPbI U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU IJI0JI0B M KOPHETUIOAOB JUKUX (OPM U KYIBTYPHBIX COPTOB PACTCHHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJbl M JOCTHIKEHMSI CEJIEKIIMM PAacTeHUM U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIJIUYHOE
XO035CTBO, 1a0OpaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAs OHOJIOTHS.

[Ipeanochiki BO3HUKHOBEHUS SBOJIONMOHHON TEOpHUH. DBOJIONMOHHAS TEOpUS U €€ MECTO B
6uosioruu. BnusiHIe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BoOLMU. [laneoHTONOrMYECKHE: TOCIEI0BATENIbHOCTD TOSBICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, nepexoqHsie ¢opmbl. buoreorpapuueckue: cXoJCTBO U pa3nuyune
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUYECKHE: CXOJCTBAa M pa3iMyusi SMOPHOHOB pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PYJUMEHTApHbIE OPTaHbl, AaTaBU3MBI.
MonekyaspHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHHM3MOB  HACJEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMUECKUX MyTeHl Yy BCeX OpraHu3MOB.

OpomonmonHas teopust Y. JlapBuHa. IIpennocbulkn BOZHUKHOBEHUS JapBUHM3MA. J[BIoKylne
CHJIBI IBOJIIOLIMK BHUOB 1O JlapBUHY (M30BITOUHOE Pa3MHOXKEHHE MPU OrPAaHUYEHHOCTH DPECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposomtonus. [Tonmynsanus kak equHUIA BU1a U 3BOJIOLUY.

JBuwxymue cuibl (pakTophl) SBONIONUH BUAOB B Hpupojae. MyTalMOHHBIA Ipolecc u
KOMOWHATHBHAsA U3MEHUYMBOCTD. [lonysroHHbIe BOJIHBI U ipeid reHoB. M30msmus U MUTparus.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Boounn. @OpMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHW3MOB Kak pe3yibTaT 3BOJIONMU. [IpuMepsl mpucnocobieHuit y
Opranu3MoB. ApoMop(}o3bl U UIMOAIaNI TAIIH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHOBHBIE (OpMBI  BUA000pa30OBaHMS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MakposBomronust.  DPopMbl  3BOMIOLUMU:  (HUIETHYECKAs,, JUBEpreHTHas, KOHBEPreHTHas,
napaensHas. HeoOpatuMocTs 3BOMIOLUN.



IIponcxoxaeHue OT HecnelUalu3UpOBaHHBIX HpeAkoB. IIporpeccupyromas cnenuanin3anus.
AnanTuBHas paauanys.

JdeMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. ['ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuupl u cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbllId M03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DPopmbl O00pbrObI 3a cymecTBoBaHue», «EcTecTBeHHBIN 0TOODY,
«MHorooOpa3ue CcOpToB pacTeHuil», «MHoroobpazue TMOpoJx JKUBOTHBIX», «llomynsauumny,
«MyTanoHHas W3MEHYUBOCTHY», «Apomopdosby», «Mamoamanramum», «OOmas aereHepanusy,
«IBmxyiue cuibl 3Bomonuny, «Kapra-cxema mapumpyra nyremectsust Y. [lapsunay, «bopsba 3a
cymectBoBanuey», «lIpucnocobneHHocTs oOpraHu3zMoBy», «leorpaduyeckoe BUH00Opa3OBaHUEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

OObopynoBaHue: KOJJICKIMS HACEKOMBIX C pa3jIMYHBIMU THUIIAMH OKpacKH, HaOOp IUIONOB H
ceMsH, kosulekuus «IIpuMepbl 3alIUTHBIX NPUCIOCOOJIEHUH y KHUBOTHBIX», MoJenb «OCHOBHbIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTPOEHHE TOJIOBHOIO MO3Ia TO3BOHOYHBIX ).

buoreorpapuyeckas kapra Mupa, KoJeKus «PopMbl COXPAHHOCTH UCKOMAEMbIX )KMBOTHBIX U
pacteHuii», wmojnens ammukanus «llepekpéct xpomocom», BIaxHbIE Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuThe JArymkn», Mukpomnpenapar «Jpo3oduna» (Hopma, MyTrauuu (GOpMbI
KPBUIbEB U OKPACKU TEJIA).

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JIaGoparophas padora Ne 2. «Onucanue npucrnoco0IEeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO
XapakTepay.

Tema 2. Bo3HuKkHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IPECTABICHUS O 3apOXKIECHUU KU3HU. HayuHble TMoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emiie: abMOreHe3 W MaHCHepMUs. XUMHUYECKas BOJIIOLMSA. AOGUOT€HHBIM CHUHTE3 OPraHUYeCKHUX
BEUIECTB W3 HEOPraHMYECKHUX. OKCHEPUMEHTAIbHOE TMOATBEPKICHUE XMMHMUYECKON SBOJIOLUU.
HauanbHble stanel 6uosnorndeckoit spomtonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBeHHE NpoTokieTku. [lepBele KieTkM M uX 3Boitouusa. PopmMupoBaHue
OCHOBHBIX I'PYTII KUBBIX OPIaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u niepuoaam. Karapxeit. Apxeiickast 1 mpoTepO30HcKas pHbl.
[Taneo3olickass 3pa U e€ mepuoabl: KeMOPHICKMHA, OPAOBUKCKUH, CUITYpUNHCKUH, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ neproibl: MaJIeOreHOBbIA, HEOT€HOBbBIN, AaHTPOITOTE€HOBBIN.

XapakTepucTUKa KiIuMara M TeoJIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl HBOJIIOLMH
PacTUTEIBHOTO U KUBOTHOTO MHpa. Apomopdo3bl Yy pacTeHuil u *KUBOTHbIX. [losiBiIeHMe, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4yeckoro MHpa Kak oOTpaxkeHue 3Bodoluu. OCHOBHBIE CHCTEMaTHUYECKHe
IpyNIbl OPraHU3MOB.

DBorous 4eaoBeka. AHTPOIOJIOTUs Kak Hayka. Pa3BuTHe mpeacTaBieHUil O MPOUCXOKIECHUN
gyenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CXOACTBa M pa3iIMuusl 4YEJIOBEKa M IKUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

JBmwxyue cuisl (pakTopsl) aHTpornoreHesa. HacnencTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOLMYU YEIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslil, Yenosek
npsaMoxoaamui, Yenosek Heanaepranbckuii, YemoBek pazyMmHbiil. Haxonkn MCKONaeMbIX OCTaTKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HH, OPYIHSL.

UenoBeueckne pacbl. OCHOBHBIE OOJNBIINE pachkl: €BpOINEOUHas (€BpaswiicKas), HErpo-
aBCTpaJIONIHas (3xBaTOpHaNbHas), MOHTI'OJIOMIHASI (a3maTcko-aMepHKaHCKas). Yeptsl



MPUCTIOCOOJICHHOCTH TPECTaBUTENEH YeNOBEUYECKHX pac K YCIOBHSIM CYIIECTBOBaHMs. ETMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y. lapBuH.

Tabmuubt u cxembl: «Bo3HukHoBeHune CoOMHEUHOUW cHUCTEMbI», «Pa3BUTHE OpPraHUYECKOro
Mupay, «PacturenpHas kietkay, «KuBoTtHas kieTka», «lIpokapunornueckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHuYeckoro Mupa», «CpaBHEHHE AaHATOMHUYECKHUX YEpPT CTPOCHUS YEJIOBEKa U
Yel0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHUX HAXOJOK IMPEJIKOB
COBPEMEHHOTO YEJIOBEKay», «JIpeBHeiue moan», «lpesaue noan», «llepBbie COBpEMEHHBIE JIIOANY,
«YenoBeueckue paco».

O6opynoBanme:  mynsku  «lIpoucxoxknenue  demoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTaliblla, KPOMaHbOHIA), CJIETIKHM WJIA H300paKEeHUs KaMEHHBIX OpyIui
MEPBOOBITHOTO YEJIOBEKa (KaMHHU-YOMINEpHl, pyOmma, ckpebiia), TeoXpoHOIOTHYecKas TabiuIa,
KoJuieKUuus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

[Ipaktnueckass padora No 1. «l3yueHue HCKOMAEMbIX OCTAaTKOB PACTEHUH U JKUBOTHBIX B
KOJUICKLIHSX ).

DKCKypcusi «OBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPYKAKIIAS cpeaa.

DKOJIOTHS KaK HayKa. 3a/lauyd ¥ Pa3fesibl 3KOJIOTHU. METObl SKOJOTUYECKUX HCCIIECIOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpensr obutaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/YIITHAS, MOYBEHHA,
BHYTPHUOpPraHU3MEHHasl.

Okonoruveckne (dakropel. Kiaccupukamus 2KoIOTHYeCKUX (HAKTOpOB: aOMOTHYCCKUE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 2KONOTHYecCKUX (PAKTOPOB HAa OPTaHU3MBI.

AOuoTtndeckue (GaxTopbl: CBET, Temreparypa, BiaxxkHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHM3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMel.

buotnueckue daxktopbl. Bumbl OMOTHYECKUX B3aMMOJICUCTBHI: KOHKYPEHIIMS, XUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalau3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJeOHUYECTBO). AMEHCATM3M, HEUTpaiu3M. 3HAaYeHHE OHMOTHYECKUX B3aUMOJCHCTBUN IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapakTepUCTUKu  momyisiuuu. OCHOBHBIE  TOKa3aTed  MOMYJISIUHU:
YUCJIEHHOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalUs. JIMHAMUKa YUCIEHHOCTH
MOMYJISIIUK U €€ PETYIISAIHUA.

JdemoncTpanum:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmumer u cxemsl: kapta «[Ipupomnbie 30HBI 3eminy», «Cpenbl OOMTaHHUS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSIUU UH(DY30pUn-
Tydpenbkny, «[luieBbie nemnmy.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Jlaboparopuast pabota Ne 3. «Mopdonornueckue OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[Tofacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmecTBO opranu3mMoB — OuoreH03. CTPYKTypbl OHOIIEHO3a: BUIOBAsi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okojoruueckue cucrteMsl (3kocucteMbl). IloHsTne 00 »3kocuctemMe u  OHMOreOlEHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOJYIIEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopot
BELIECTB U MOTOK dHEPruu B 3kocucreMe. Tpoduueckue (NMHUILIEBbIE) YPOBHU dKOcHcTeMBbI. [lumeBsie



nenu M cetd. OCHOBHBIE TIOKa3aTeNM SKOCHCTEMBI: Ouomacca, NPOIYKIHA. ODKOJOTHYECKUE
MUpaMHUIIbl: TPOAYKLIMH, YHUCIEHHOCTH, Ouomacchl. CBoOiiCTBa 3KOCHCTEM: YCTOWYUBOCTb,
camoperysanus, pazsutue. CyKieccus.

[Ipupoanbie IKOCHCTEMBI. OKOCHUCTEMBI 038p U peK. OKOCHUCTeMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHUCTEMBL. YpOosKkocucTeMbl. buonornyeckoe u
XO03SICTBEHHOE 3HAUYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akrtop ycroilunBocTH skocucteM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. W. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u ctpykrypa ouochepsl. Kupoe
BemecTBo U ero pynkmuu. OcobeHHOCTH OMOChephl Kak TI00ambHOM IKOCUCTEMBI. [[nHaMudeckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB u OHOT€OXMMHUYECKHME LHUKIBI DJIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Omocdepe 3emim. AHTPOIOTCHHBIE W3MEHEHUs B Owocdepe. [modanbHBIC
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBanue mpupoabl u dYenoBedectBa. CoxpaHeHHe OHMOpa3HOOOpa3wWsi Kak OCHOBA
ycroitunBoctd Onoceprl. OcHOBa palMOHAIBHOTO YIPaBICHUS MNPUPOAHBIMU pECypcaMu M HX
ucnoibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JdeMmoHcTpanum:

[loprpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumper u cxemsl: «[lumeBbie nenu», «buoneHo3: coctaB U cTpykTypa», «lIpupoaHbie
coobmiectBay, «llemn nuranusy, «dKoJoruueckas nupamunay, «buocdepa u genoseky», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOro Jyeca», «buoueHo3 Bomoémay, «ATpOIEHO3Y,
«IIprMepHBIE aHTPOIIOICHHBIE BO3JECUCTBUSA Ha IPUPOAY», «BaKHEHIIME MCTOYHUKM 3arpsA3HEHUS
BO3JyXa M TpPYHTOBBIX Boa», «llouBa — BaxHelmass cocTaBistonias Ouocdepsr», «DakTOpbI
nerpanauuu 1nousy, «llapHukoBsiil 3¢ dexT», «DakTopbl paAOaKTUBHOIO 3arpsi3HeHus Ouocdepul,
«O6mas crpykrypa Ouochepsl», «PacrnpoctpaneHue xu3sHH B Ouocdepe», «O30HOBBIM 3KpaH
ouocdepni», «Kpyrosopot yrieposa B 6uochepe», «KpyroBopot azota B Ipupoie».

Ob6opynoBanue: Mojenb-anmiaukanus «TunuuHble OuoueHo3bl», TepOapuil «PacTuTenbHbIE
coolrmiecTBay, KojuieKinu «buorenos», «Bpenurenun BaKHEHITUX CETbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repbapuM M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAUIEkKAIIME K Pa3HBIM HKOJIOTHUYECKUM TpyIamMm
onHoro Buzaa, Kpacnas kaura Poccuiickoit @enepanuu, n300pa>keHUsI OXpaHIEMbIX BUIOB PaCTEHUN U
KUBOTHBIX.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA [IPOTPAMMBI 110 BHUOJIOTHUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCS TpeOOBaHUS K  pe3yjabTaTaM OCBOCHUS
O0OyJaloIMMMUCS. MPOTPaMM CpeIHEro oOmiero oOpa3oBaHUS: JWYHOCTHBIM, METAlPEIMETHBIM U
MIPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX PE3YJbTATOB OCBOCHUSA IIpeaMera «bHOIOrus»  BBIIEICHBI
CJIEAYIOIINE COCTABIISIONINE: OCO3HAHNE 00YUYAIOUIMMHUCS POCCUICKON IPaykAaHCKOM UAEHTUYHOCTH —
FOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CaMOOIPEIEICHUI0, HAJIMYME MOTHBALUU K
00y4yeHHI0 OMOJIOrMHM, LEJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOESKICHMH JMYHOCTH HA OCHOBE
KITIOYEBBIX LEHHOCTEH W UCTOPUYECKUX TPAAULUI pa3BUTUS OMOJIIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOACTBOBATbCS B CBOEH JESTEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, MPHUCYUIUMH CHCTEME OHOJOTMYECKOrO0 00pa3oBaHus, HaJIMYHWe HKOJIOTMYECKOTo
IIPaBOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH KU3HEHHbIC IIJIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHMSI NpeaMeTa «buonorus» JOCTUraloTCsl B €IMHCTBE yueOHOU
U BOCIHTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBMM C  TPAAULMOHHBIMH  POCCUHCKHMU
COLIMOKYJIBTYPHBIMHA, HCTOPUYECKMMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IIPUHATBIMU B
o0llecTBE NpaBWIAMH W HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUs M CAMOpPA3BUTHUSA, PA3BUTHS BHYTPEHHEH IIO3MLMH JIMYHOCTH, NAaTPUOTU3MA,
YB@KEHHs K 3aKOHY M IIPaBOIOPAIKY, 4YEJIOBEKY Tpylda M CTapuieMy IOKOJIECHHIO, B3aUMHOIO
YBa)XKEHUsSI, OEPEXKHOr0 OTHOLIEHHS K KYJIbTYpHOMY HAclIEAUI0 M TPAAULUSIM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoit denepanuu, npupoae U OKpyKarouiei cpene.

JIMYHOCTHBIE pPE3yNbTAaThl OCBOCHHUS Y4eOHOTO mpeamera «BHOJOTHs» TOMKHBI OTpaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHMX YOEXKIEHUH,
COOTBETCTBYIOLINX TPAJULUOHHBIM LIEHHOCTSIM POCCHICKOro OOILIECTBA, pacIIUPEHUE KU3HEHHOTO
ONBITA M ONBITA ACATEIBHOCTH B NPOLECCE peaau3alvy OCHOBHBIX HANpPAaBICHWW BOCIUTATEIbHOU
JEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

Cc(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3MIMU 00yYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH [EATENbHOCTH NPU CO3JAAHUU YUEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX M IM03HABATEIbHbIX 3324, BHITOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHUIO K SBJIEHUSM COBPEMEHHOMU
KHU3HHU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJECHCTBHS
JHo/Ie! C pa3HbIMU YOEKICHUSMH, KYIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAIBHBIM ITOJIOKEHHEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHUS  y4eOHBIX,
[IO3HABATEJIbHBIX U HCCIEAOBATENIBCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
pHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAaHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MAaTPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepes PonuHOM, TOpAOCTH 3a CBOM Kpaid, cBOlO Poauny,
CBOH S3BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOTOHALIMOHAILHOIO Hapoaa Pocenn;

LIEHHOCTHOE OTHOIIECHHE K IPUPOJHOMY HACIEIHMI0 M IMaMATHUKAM IPHUPOABI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAaHOBICHHUE W pa3BUTHE OWOJIOTHH,
MMOHUMAaHUS 3HaYeHHs] OMOJIOTUHU B IMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO
o0111eCTBA;

uaeitHas yoexIE€HHOCTb, TOTOBHOCTh K CIYyXeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYy/IYyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTENSAM, CO3JaHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

[TOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBA
TBOPUYECKOMN JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPbI 310POBb U 3MOLMOHAJIBHOIO
os1aromostyums:

MOHMMAaHWE U peanu3alus 3JA0pOBOro M 0Oe3omacHoro oOpasza >KWM3HH (370pOBOE MUTAHHE,
COOJIIOJICHNE THUTMEHWYECKUX MpaBHJI W HOPM, COAJaHCHPOBAHHBIA PEXUM 3aHATHA M OTIbIXA,
perynspHasi (pu3nuecKas aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MOHUMAaHKUE [[EHHOCTH MPAaBWJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOTrO MOBEIEHUS B
CUTYaIUSX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YyMOTpeOJIeHHS aTKOToJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHSTH TaKyIO 1€STEIbHOCTD;

WHTEpEC K pa3Iu4HbIM cdepaM MpodeccHoHaNbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:

HKOJIOTHYECKU I11eJIecCO00pa3HOe OTHOILICHHE K IMPHPOJIe KAaK HCTOYHHUKY >XKU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHSA OKOJOTHMYECKOH KyIbTYphl: TPUOOpPETEHHE OMNbITa I[UIAHUPOBAHHS
MTOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUM JJIs1 OKPY>KAIOIIEN CpeJibl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X pPelIeHUs;

CIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble MPU M3YYEHUU OUOJIOTMM 3HAHUS U YMEHUs Mpu
pelieHnr MpoOieM, CBSI3aHHBIX C PAIMOHATBHBIM MPHUPOAONOIL30BaHUEM (COONIOIEHNE TPaBUII
MOBE/ICHUS B MPUPOJIE, HAMIPABICHHBIX HAa COXpaHEHHE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHUJIOB,
sKocucTeM, orochepsl);

AKTUBHOE HEMPUSTUE JCHUCTBHI, MPUHOCIIIMX BpPEI OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TOCIEACTBUS TMPEANPUHUMACMBIX JCUCTBUN U
MpeOTBPALIATh UX;

HaJU4yhe Pa3BUTOrO0 JKOJIOTHYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbl, OIMbBITA
NEeATEIbHOCTH IKOJIOTMYECKON HAPaBIE€HHOCTH, YMEHHUs pPYKOBOJCTBOBAaThCS UMU B MIO3HABATEIbHOM,



KOMMYHHMKaTUBHOW U COLMAIbHON IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON AEATEIbHOCTU
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha UAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATENIBCKOM KYJIbTYpbl KaK CpEICTBA B3aUMOICHCTBUSA
MEXy JIFOIbMU U IIO3HAHUS MUPA;

NOHMMaHue crHeuu(uku OHOJIOTUM KaKk HAyKH, OCO3HaHUS €€ ponmd B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOIO MPEJICTABICHUS 00 OKPY)KaIOLIEM MHUpe
KaK O €IUHCTBE NPUPObI, YEIOBEKAa M OOILIeCTBa, B MO3HAHUHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny IpoodIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOSKIEHHOCTh B 3HAUUMOCTH OMOJIOTHU I COBPEMEHHOM IMBHIIM3AIMK: 00eCrieueHIs] HOBOTO
YPOBHS pa3BUTUS MEAULUHBI, CO3JaHME TIE€PCIEKTUBHBIX OHOTEXHOJOIUH, CIOCOOHBIX pellaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 TIJ100aNbHBIX
HKOJIOTUYECKUX MpolieM M olOecreueHHs Hepexoia K YCTOHUMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCTIOJIB30BAHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJIyYCHUMM OHOJOTMYECKUX 3HAHMH B ILEISAX IOBBILIEHUA OOLIeH
KYJIbTYpBl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOH dYacTh (DYHKIMOHAJIHLHOU
IpaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu U3y4eHnu OUoIoruy;

[IOHMMAaHUE CYIIHOCTH METOJOB II03HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCITI0JIb30BaTh MOJIy4aeMble 3HAHU JUIsl aHaIM3a U OOBSICHEHUS SBJICHUN OKPY)KaIOLIETo
MHUpa U IOPOUCXOASIIMX B HEM H3MEHEHHUH, YyMEHME JeslaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO UCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS TSl PEIICHHs TPoOIeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH Hay4YHOM JI€ATENbHOCTH, T'OTOBHOCTh OCYLIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO AESTEIIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJOTHH B COOTBETCTBUH € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS y4deOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHMS  OOYHAIOMIMXCS  MEXIUCIUILIMHAPHBIE
(MexmpeMeTHbIE) OOIIEHAYYHBIE MOHSTHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOH KapTUHBI MUpa U
cieun(uKy METOJ0B IIO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, 3HEpPrus,
SIBJICHHE, TPOLIECC, CHCTEeMa, HAYYHBIH (aKT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaONI0JIeHHe, H3MEepeHHe, HKCIEPUMEHT M JpPYrux), YHHUBEpCalbHbIE YydeOHbIE
neicTBus (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PErYISTHUBHBIE), oOecneunBaromme GopMUpoBaHue
(GYHKIMOHATBHOM TPaMOTHOCTH M COLHMANbHOW KOMIIETEHIMM OOY4YaloUIMXCs, CIIOCOOHOCTb
00yJaroImuXxcsi HMCIOJIb30BaTh OCBOCHHBIC MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHS U
YHUBEpCaJbHbIC YUeOHbIE ISHCTBHS B IO3HABATEILHOM U COIMAIEHON MPaKTHKE.

MetanpeamMeTHble pe3yinbTaThl OCBOSHHS NMPOTrpaMMbl CPEIHEro 001Iero o0pa3oBaHusl JTOJKHBI
OTpaXkaTh:

OgJiaienne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe IeHCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJMPOBAaTh U  aKTyaJu3UpoBaTh MpoOjeMy, paccMaTpuBaTth €€
BCECTOPOHHE;

WCTIOJh30BaTh TIPU OCBOCHWHW 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHATW3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukaru, o00OIIeH NS ), paCKPhIBaTh CMBICT OMOJIOTUYECKUX MOHSITHN (BBIICIATH
UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMU ITOHATHIMH);



OIIPEAEIATh LIETHN ACSITEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUH MX TOCTHIKEHUS, COOTHOCUTD
Pe3ybTaThl AESTEIBHOCTH € IIOCTABIECHHBIMU LIESIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JUIs1 O0BSICHEHUS (PAKTOB U SIBIICHHUIA KUBOMW MPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHIYKTUBHBIC, JI€AYKTUBHBIC, 110 AHAJIOIMH), BBIABIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SIBICHHUSX, (HOPMYIHpPOBATH BBIBOABI M
3aKIIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJEJIbHBIE CPEICTBA Ui IPEACTABICHUS CYILIECTBEHHBIX CBS3€H M
OTHOLICHMH B H3ydyaeMbIX OHOJOIMUECKUX OOBEKTaX, a Takke IMPOTUBOPEUMI pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IJIaH pEIIEHUS NPOOJeMbl C Y4ETOM aHaIM3a UMEIOIUXCA MaTepUalbHbIX U
HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBaThb COOTBETCTBUE pE3yJbTaTOB LIEJIM,
OLIEHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOP/JMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBUSX pEAbHOIO, BHUPTYaIbHOTO H
KOMOHWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX POOIEeM.

2) 6a30BbIe HCCIET0BATENLCKHE TeHCTBUS:

BJaJIeTh HAaBbIKAMU y4eOHO-HCCIIEZIOBATENbCKOM U TNPOEKTHOM JEATeNbHOCTH, HABBIKAMU
paspemieHuss TpoOIeM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSATENIBHOMY TIOMCKY METOOB
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BUJIBl JACATEIBHOCTU [0 T[IOJIYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTepHpeTaluy, IpeoOpa3oBaHHIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsX, B TOM YHCJIE NIPH CO3AaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

¢bopMHpOBaTh HayuyHBIH THUI MBIIUICHHS, BJIAJAE€Th HAYyYHOH TEPMHUHOJIOTUEH, KIHOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (HOPMYyIMpPOBATh COOCTBEHHBIE 33Jayl B 0OpPa30BaTENbHOW JEATENBHOCTH H
KU3HEHHBIX CUTYyaIUsX;

BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U M aKTYaJIM3UpPOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pellieHns, HaXOAUTh apryMEHTHI JJIs JOKa3aTelIbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpsl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELICHUS 3a7aud pPe3yabTaTbl, KpUTHUECKHU OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILLIECTBIATh II€JICHANPABIEHHBI TOUCK IIepeHoca CpeACTB U CIOCO0OB JeicTBUSA B
PO eCCUOHABHYIO CPENY;

YMETh MIEPEHOCUTDh 3HAHUS B I103HABATEIbHYIO M MIPAKTHUECKYIO 00IaCTH XKU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIJIBUT'aTh HOBbIE UJIEH, IPEAJIaraTh OPUTHHAIBHBIC TOIX0/Ibl U PEIIEHHs, CTABUTh IPOOIEMBI U
3aJla4M, JOMYCKAIOILIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaILUU (TEKCTE y4eOHOro Mocoousi, Hay4Ho-
MOMYJISIPHOI TuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MHTepHeTe), aHanu3upoBaTh HHPOPMAIIHIO PA3IMUHBIX BUJIOB U (OPM MpPECTaBICHUS, KPUTUUECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

¢dbopMynupoBaTh 3ampockl W TPUMEHATh pa3IUyHble METOJbl MpU TOUCKE U OoTOOpe
6uosiornyeckoil nupopmau, He0OXOIMMOH /s BHITTOJTHEHUS YUeOHbBIX 3a1a4;

MpUOOpeTaTh  OMBIT  HCIOJIb30BAHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpILICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3JIMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (opMy  MpeacTaBieHUs  OHOJOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);



UCIOJb30BaTh HAYYHBIM SA3bIK B KayecTBE CpPEACTBA MpH paboTe ¢ OHOIOTHYECKOM
uHpopMalMel: MPUMEHATh XHUMHUYECKHe, (U3MYEeCKHEe M MaTeMaTU4YeCKHe 3HAKM M CHUMBOJIBI,
dbopMynbl, ab0OpeBHATypy, HOMEHKJIATYpY, HCIOIb30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJICTh HAaBbIKAMH PACIIO3HABAHMS U 3alUTHI WH(OpMAIK, HHPOPMALMOHHON 0€301MacHOCTH
JIMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenmne:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
JMCKYCCHM 1O CYLIECTBY OOCYKIaeMoi TeMbl (YMEHME 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYXACHUS
OTHOCHUTEIIFHO BBINIOJHEHUSI TpeIUIaraéMoil 3afay, YYUTHIBAaTb HMHTEPEChl M COTJIACOBAaHHOCTD
HO3ULMN APYIUX YYACTHUKOB UAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, MOHMMATh 3HAUYEHHE COLMUAIBHBIX 3HAKOB,
IPENOCHIIIOK BO3HUKHOBEHHMSI KOH(JIMKTHBIX CHUTyalUH, yMeThb CMSAIr4yaTb KOH(DJIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTUX
JIOACH, TPOSIBIATH YBAKUTEIBHOE OTHOIIEHHME K coOecelHMKY H B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W HCIOJb30BATh IPEHMYINECTBA KOMAHIHOW W HWHIMBUAYAJIBbHOW pabOTHl IpH
peleHry OnoIorun4ecKoi mpo01eMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHMS TPYIIOBBIX (hopm
B3alMOJICHCTBUS NpU PEeLICHUH YueOHOU 3a/1auH;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C yd4y€TOM OOLIUMX HHTEPECOB MU
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

IIPUHUMATD LI€JM COBMECTHOM JIeATEbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATh JICHCTBUS 110
€€ JOCTHKEHHIO: COCTAaBJIAThH IUIAH JIEHCTBHUM, PaCHpeAcsATh POJIM C y4€TOM MHEHHMM Y4YaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU paboOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHJIbI B OOIIMIA pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpe/uiaraTh HOBBIE NPOEKTHI, OIICHWBAaTh HWIEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMUHBIX CHTYaLUSAX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

Ogiaienne YHUBEPCAIBLHBIMH PeryassTUHBHBIMH el CTBUAMU:

1) camoopranu3amusi:

WCTIOJIh30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBISIBICHUS TPOOJIEM M MIX PELICHHUS B )KU3HEHHBIX H
y4EOHBIX CUTYyaLUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJEBbIE W CMBICIOBBIC YCTAaHOBKH B CBOHWX
JIEUCTBUSAX M TOCTYNKaX IO OTHOIICHUIO K JKHBOM MpHUpOJE, CBOEMY 3/0pOBBI0 U 3/10POBBIO
OKpYKarOIINX;

CaMOCTOSITENTbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JESITEIbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTH
1 GOpPMYIIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEbHON ACATETHPHOCTH U )KU3HEHHBIX CUTYAIIHsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs] MpOoOJIEMBbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpsATh paMKH y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEATOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U TPOSBICHUIO IIHPOKOM SPYIUIIMM B pa3HBIX 001acTsaX
3HaHWH, MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.



2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYallUsM, BHOCHUTh KOPPEKTHBBI B JEATEILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMH [O3HABATEIbHOW pe(IIEKCHH KaK OCO3HAHWS COBEPIIAEMBIX JCHCTBUU U
MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJIbTATOB U OCHOBaHI/If/'I, HUCITIOJIb30BATh HpI/IéMBI pe(bHeKCI/II/I JJISL
OLICHKH CHTYaIluH, BEIOOpA BEPHOT'O PELICHNUS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;

3) npuHATHE Ce0sT M APYTrUX:

NPUHUMATH ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

[IPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX [IPU AaHAIU3E PE3yJIbTaTOB ACATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIUOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH JAPYroro 4eJ0BeKa.

NPEJMETHBIE PE3YJIbTATHI

[Ipenmetnble pe3ynbraThl OcBoeHUs mporpamMmel COO mo Ouosornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue Uit ydeOHoro npeamera «buomorus» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ACUCTBUI MO OCBOCHUIO, HHTEPIPETALMU U NPeoO0pa3oBaHUIO 3HAHUMN, BUJIbI JI€ATEIbHOCTH
0 TIOJTYY4EHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUH B PA3IMYHBIX YICOHBIX CHTYALUsX, a TAKKE B
peanbHbIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ OMoiorueil. B mporpamme npeaMeTHble pe3ybTaThl
MPEJICTABIICHBI 110 TOJIaM 00Yy4EHUSI.

[IpenmeTHble pe3ynabTaThl OCBOEHUs yueOHOro mpeamera «buosnorus» ¢ 10 knacce NOIKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé W pOJIM OWUOJIOTMM B CHCTEME HAy4YHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAayYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosiorny, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PEeIICHHUs )KU3HEHHBIX 337134,

YMEHHE PpacKpbIBaTh COAEp)KaHUE OUOJOTMYECKUX TEPMHUHOB M TOHATHUH: *XKHU3Hb, KIIETKa,
OpranusmM, Meraboiau3M (0OMEH BeUIeCTB M IPEBpAIlCHHE IHEPrHH), TOMeOocTa3 (CaMoperyssuus),
YPOBHEBasi OPraHU3alUs JKUBBIX CHCTEM, CAaMOBOCIPOM3BEIEHUE (PETIPOIYKIIUS), HACIEACTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OMOJIOTMYECKHE TeopuH (KJIETOYHas, XpPOMOCOMHas, MYyTal[MOHHas,
LEHTpaJIbHas JI0TMa MOJEKyJsipHOU Ouonorun), 3akoHsl (I. Mengens, T. Moprana, H. 1. BaBunosa)
U y4deHus (0 LEHTpaX MHOrooOpasusi M NMPOUCXOXKICHHUSA KylbTypHBIX pacteHuid H. M. BaBunoga),
OTIPEIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJaJIeTh METOJaMHU HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOMIOCHNE U ONMUCAHUE KUBBIX
CHCTEM, TPOILIECCOB W SBJICHUW, OpraHW3alMs W MPOBEACHHE OWOIIOTHYECKOTO OSKCIIEPHMEHTA,
BBIJIBUKEHHE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXAY HCCIEeyeMbIMH BeTMYUHAMH, OOBsSICHEHUE
MOJTyYCHHBIX PE3yJIbTAaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSTHH, TEOPUH M 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KIETOK IPOKAPHOT M IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BELIECTB U
MpEeBpaleHrsi YHEPTUHM B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO M DJHEPreTHYECKOro OOMEHa,
XeMOCHHTEe3a, MHTO03a, Mei03a, OIUIOAOTBOPEHHS, Pa3MHOXKEHHUS, WHAWBUIYAIBHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHUE MNPUMEHSATh MOJYYEHHbIE 3HAHMS I OOBSCHEHHS OMOJOTHMYECKHX IPOLIECCOB H
SIBIICHUM, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHWH B TOBCEAHEBHOM KHM3HH C IIENBI0 OOECIeUYeHUs
0€30IaCHOCTH CBOETO 370pPOBbsl M 3/I0POBbsSI OKPYKAIOLIUX JIIOJIEH, COOMIOIEHUs] HOPM TPAaMOTHOTO
MOBEJICHUSI B OKPYKAaIOIIeH NPUPOJHON cpene, IMOHMMaHHE HEOOXOIUMOCTH MCIIONb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM OMOJIO0THM M OMOTEXHOJIOTHH I PallMOHAIBHOTO MIPHPOIOTIONIB30BAHMS;



YMEHHUE pelaTh 3JIEMEHTapHbIe TeHETUYECKHE 3a1a4ll Ha MOHO- U JUTHOPUAHOE CKPEUIMBaHUE,
CIICTJIEHHOE HACJIEI0BAaHUE, COCTABJISTH CXEMbl MOHOTMOPUIHOTO CKPEUIMBAHUS Ui IMpeAcKa3zaHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATDH JJaOOpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0AATh MpaBuia npu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIEHWBATh W HUHTEPIPETUpPOBaTh HH(OpMaIMIO OHUOIOTHYECKOTO
COJIEpKaHusl, BKJIIOUYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEICTBAa MAacCCOBOM
uH(pOpMalUY, HAYyYHO-TIONYJISPHBIE MaTepPHAalIbl), STUYECKUE ACIIEKThl COBPEMEHHBIX HUCCIIEeI0BAaHUIl B
OuosIoruu, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIOIH30BATh MOHATHIHBIN anmapar OHOJI0Truu.

[IpenMeTHbie pe3ynbTaThl OCBOCHUS ydeOHoro mnpeamera «buonorus» ¢ 11 knacce HOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MecCT€ M pPOJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa U
HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosiorny, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEp>KaHUE OMOJOTHYECKMX TEPMHUHOB M TOHATUN: BHJ, MOMYJISIIHS,
TeHO(OH/I, IBOJIOHS, JABIKYIIHE CHIBI ((PaKTOPHI) IBOJIIOIHMH, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUe, JKOJOrHYecKre (aKTOpbl, HIKOCHCTEMa, MPOJYIEHTHI, KOHCYMEHTHI, PEIyLEeHTHI,
I[N MTUTAHUS, YKOJIOTUYECKas MIpaMua, OMoreoneHos3, onocdepa;

yMEHHE U3Jaratb OUOJIOTHUYECKUe Teopuu (IBomrormonHas Teopust Y. JlapBuHa, cCHHTeTHUUYECKas
TEOPHSs IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHuid u myred spomrormu A. H. CesepuoBa, yuenus o Ouocdepe B. U.
Bepnazckoro), onpenensTh TpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOAaMH HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOMIOJCHNE U ONMCAHUE KHUBBIX
CHUCTEM, IIPOLIECCOB M SIBJIICHUH, OpraHu3alys M MpPOBEACHHE OHOJOTHYECKOTO HSKCIEPHUMEHTa,
BBIJIBUKEHHE TUIIOTE3bI, BBIIBJICHNUE 3aBUCUMOCTH MEXAY HCCIEeyeMbIMH BeTMYMHAMH, OOBbsICHEHUE
MOJIYUEHHBIX PE3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSTHUN, TEOPUH U 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIBI HA OCHOBAHUH IIOJyUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IMPU3HAKU CTPOECHMSI OMOJIOTMUYECKHX OOBEKTOB: BHJIOB,
NOMYJSAUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€O0I[EHO30B U IKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa, BHMJI000pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBHS 3KOJIOTMYECKMX (DaKTOpOB HAa OpPraHM3MBbI, IepeHoca
BELIECTB U IOTOKA JHEPrMH B 3KOCHUCTEMAaX, AHTPOIOICHHBIX M3MEHEHMH B JKOCHUCTEMax CBOEH
MECTHOCTHU, KPyTOBOPOTA BEIIECTB U OMOr€OXUMHUECKUX IIUKIOB B Ouocdepe;

YMEHHE MPUMEHSTh IOJyYE€HHbIE 3HAaHUSA /A OOBSICHEHHUsS OHOJOTMYECKHUX IPOLIECCOB H
SABJICHUM, JUISI TPUHATHS MPAKTUYECKUX PEUICHWH B MOBCEIHEBHOM KM3HMU C IIENBI0 0OecredeHus
0€30MacCHOCTH CBOETO 370POBbSl M 3/10POBbsI OKPYXKAIOIMIMX JIIOJEH, COONIOJEHNUS HOPM I'PaMOTHOTO
MOBEJCHUS B OKpY)Xalollled NpuUpoAHOM cpene, MOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHUS
JOCTUKEHUI COBPEMEHHOM OHMOJIOrUHU ISl paliiOHAIbHOTO IPUPO/IONOIb30BaAHUS;

YMEHHUE pelaTh JIeMEHTapHble OMOJIOrMYECKUe 3aJ]aul, COCTABIATh CXEMbI IIEPEHOCA BEIECTB
Y DHEPIHH B SKOCUCTEMaX (1IeTH MUTaHMUs);

YMEHUE BBIMIOTHATH J1JAOOpAaTOPHBIE M MPaKTHUECKUE paboThl, COOMI0AATh MpaBuiia MpU padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYECKHM OIEHMBATh M HWHTEPHPETHPOBATh HHPOPMALUIO OHUOIOTUYECKOTO
coJiepKaHusl, BKIIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeICTBAa MacCOBOM
uHbOpMalUY, HAYYHO-TIOMYJIIPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00ABHBIE HKOJOTHYECKUE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHs, 000011ast OMOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUONIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHoBaHue  pa3esioB (uudposbie)
Ne n/mm Y —— Beero KOﬁHTpOJ]bHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATEIBHBIE
padoThI padoThI pecypebi
1 Buosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cHCTEMBI M KX OpraHU3aIus 1 .https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTAaB U CTPOECHHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
4 JKu3Henes TeNbHOCTD KIIETKA 6 .https://m.edsoo.ru/7f41c292
5 PasMHOKeHIE 1 HHIMBHIYAIHOE PAsBUTHE 5 1 https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB
6 Hacniencrsensocts " MSMCEHHHBOCTE 8 15 https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexups OPTaHH3MOB. 3 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUHU
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 4
11 KJIACC
KoanuectBo 4acos DJIeKTPOHHbIE
. HaumeHoBanue pa3saesioB (undposbie)
Ne n/mm NporpaMMEl Beero Kognpo.m)m,le HpﬁaKanecKne 06PA3OBATEILHbIC
padoThI pa6oThI pecypen
1 DBOTIOIIMOHHAS ONOIOTHSA 9 1 .https://m.edsoo.ru/7f41cc74
2 BosHuKHOBEHNC ¥ pasBHTHC KHM3HH Ha 9 0.5 .https://m.edsoo.ru/7f41cc74
3emuie
3 OpraHu3Mbl 1 OKpy’Karolias cpeaa 5 1 .https://m.edsoo.ru/7f41cc74
4 CooO0r1iecTBa v YKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpemst 2 .https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2.5
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. buonorus, 10 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., PyomoB A.M. u ap.; Ilox penakiueit
[Taceunuka B.B. Axuunonepnoe obmectBo «M3narensctBo «IIpocsenieHne

2. buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.; Ilon penakuueit
[Taceunuka B.B. Axuunonepnoe obmectBo «M3narensctBo «IIpocsenieHne»

METOAMYECKHUE MATEPUAJIBI JIJI51 YUYUTEJISA
1. TMTaceuynuk B. B. buonorus. 10—11 xnaccel. ba3ossrii ypoBens. [loypounsie pa3paboTku.: yueo.
nocobue mis obmieoodpasosar. opranm3anuii / B. B. [laceunuk, I'. I'. [lIsernos, T. M. Edumosa.

— 2-e u3n., crep. — M.: Ilpocsemienne, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

=

https://academy-content.apkpro.ru/ru/catalog

WsnarensctBo «IIpocsemenuex» https://prosv.ru/

N3parenscTBO «IIpocsemenue» Pabouue TeTpagu
https://hw.lecta.ru/teacher/profile/homework/pehidupuxa

Caiit denepaabHOr0 MHCTUTYTA TIEJarorHuecKux n3Mepenuii https://fipi.ru

Oumnnaitn mkona ®oxcdopa https://foxford.ru/

Poccwuiickas anexkrponnas mkoia http://resh.edu.ru/

VYuu.py https://uchi.ru/

WutepHeT-ypok https://interneturok.ru/
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