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®enepanbHas paboyasi nporpamma

yuebHoro npeamera «Buosorus»

Haszeéanue y4eGHOTO IpeaMeTa, yueOHOro Kypcea (B TOM 4HCIIe BHEYPOUHOH NeATeIbHOCTH),
yueOHOro Moayis)

mig 10— 11 xiraccos

KomuecTBO yacoB Bcero:68

B 10 xmacce 34 B HEZIEIIIO 1
B 11 xmacce 34 B HEJIEIIO 1

PaspaboTumx mporpamMMsr:
[ToranoBa Mapuna BraguMupoBHa , yuuTenab OMOIOTHH BBICIIEH KBATU(pUKALMOHHON
KaTeropuu

(@.41.0. paspabomuuxa npozpammol, 3aHumaemas O0JIHCHOCMb, KEANUGUKAYUOHHAS
Kamezopus)

r. HoBocubupck
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[IporpamMma 06CyKaaIach Ha 3aCeaHUH Kadenpsy METOIMYECKOTO 00BeqUHEHNS yIUTEIeH
__€CTEeCTBEHHO-Hay4HOr'0 IIUKIIA MAOY «MmxkenepHsiit nuned HI'TY»

TIpotokon 3acemanust Nel ot 28 aprycra 2023r.

Pyxosonurens MO_< Jxabuesa E.1O., yuaurens reorpaduu BbICIIEH KBATHYHKAMOHHOM

KaTeTOpUH ﬂ?

(D.H.0. pyrxosooumens kagpeopu /MO)



HOACHUTEJBHAS 3AIINCKA

[Tpu pa3paboTKe IporpaMMsbl 10 OMOJIOTHH TEOPETHUECKYIO OCHOBY JUISl ONIPEAESIICHHS TIOAX0/I0B
K (hOPMUPOBAHHIO COZEPKAHHsI YUeOHOTO mpenMeTa «BbHoIorusy COCTaBMIIN: KOHLIENTYaIbHbIC
nooxenuss PI'OC COO o B3aMOOOYCIOBICHHOCTH IICJICH, COACpP)KaHUs, PE3YyIbTaTOB
o0y4yeHHs U TpeOOBaHUN K YPOBHIO ITOATOTOBKH BBITYCKHUKOB, IOJIOXKEHUS 00 OOLIMX LEJSIX U
INPUHIINIIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHCTEMbl CpPEAHEro OOIIEero
obpa3oBanust B Poccwmiickoit ®Denepanuu, a Takke IMONOXKEHHS O crenuduke Ouosoruu, e€
3HaYEHUM B IIO3HAHWUU JKUBOM MPUPOJABI U OOECHEUYEHUU CYLIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TOJOXKEHUSM, OIPEEIEHbl OCHOBHBIE (DYHKIIMH HPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMmma mo Ouwonornu Ha€T MpeAcTaBIeHHE O IeNiax, 00 oOmiei crpareruu oOO0ydeHUS,
BOCIIUTAHUS M Pa3BUTUS OOydarommxcs cpeicTBamMu ydeOHoro mpenmera «buonorus»,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COAEp)KaHUE, €ro CTPYKTYPY, pacupeieiieHHe I10
pa3zenaM U TeMaM, PEeKOMEH]IIYeMYIO IMOCJIeI0BaTeIbHOCTh M3yueHHUsi y4eOHOro mMarepuaia c
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JOIMKH 00pa30BaTEIbHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarOIINXCS.

B nporpamMe mo OMONOTHH TaKXe YYHTHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEeIMETHBIM pe3yibTaraM o0yueHus B (pOpMHpPOBAHMH OCHOBHBIX BHOB
y4eOHO-TT03HABATEIBHON  JIeATEIbHOCTH/yU4eOHBIX JEHCTBUH OOYYAIOMIMXCS TI0 OCBOCHHIO
coJiep>kaHusl OMOJIOTrHYecKoro 00pa3oBaHusl.

B mporpamme mo Owonorumn (10-11 kmaccel, 0a30BbI ypOBEHb) pEaIM30BaH IMPHHIMUII
MPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouonoruu, Onaromaps dYemMy B HEH MNpOCMaTpUBACTCS
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IEHHOCTHBIX  OPUEHTALUH  JMYHOCTH, HKOJOIMYECKOI'O  MBIIUICHNUS,
NpEJICTAaBICHUH O 370pOBOM o0O0pa3e JKU3HM U OepexHbIM OTHOIIEHHEM K OKpYXKarolleu
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydeHHEM OOIIEOMOJIOTMUYECKUX TEOpUiM, a Takke
3HaHUH O CTPOCHHH KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B IporpamMme IO OHOJOTMM Y/AEJICHO BHHMAHUE MCIIOJIBb30BAaHUIO MOJIYYEHHBIX
3HAHUH B MTOBCEIHEBHOM KU3HU UIS PEIICHUS TPUKIIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMM  yesloBeKa, MEIUKO-TeHETUYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHS KOJIOTHUYECKH IEIeCO00pa3HOr0 TOBEACHUS B OKPYKAIOUIeH MPUPOIHOHN cpene,
aHamu3a BIMSHUSA XO3SIHCTBEHHON JEATENIbHOCTHM YeJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHs K TMPHUKIAIHON HAIpaBIEHHOCTH y4eOHOTO
npeamera «bUoJIOrHs» MPOJUKTOBAHO HEOOXOAUMOCTBIO O0ECIEUeHHUs! YCIOBUM IS peleHHs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOPAs MPeIoiaraet
¢dopmupoBaHue y O0O0yYaromuXxcs CIIOCOOHOCTH aJalTHPOBAaThCS K M3MEHEHHUSM JUHAMHYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTaBICHUM O HAyYHOW KapTHHE MHpa,
pacupsieT 1 0000IIaeT 3HaHUs O KHUBOK MPUPOJE, €€ OTIMUUTENBHBIX MPU3HAKAX — YPOBHEBON
OpraHW3alliil W DBOJIONHH, CO37aéT YCJIOBUS [UIS: TO3HAHWS 3aKOHOB JKHBOW TPHPOIHI,
¢dopmupoBaHus (YHKIMOHAIBHOM TI'paMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M Oe3omacHOro oOpasa
KM3HH, YKOJIOTHUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NIPUPOJIC U YEIOBEKY.
Bonbioe 3HadeHue OMOJOTHSI MMEET TaKKe JJISl PEHICHUS BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3amau cpeaHero oOmero oOpa3oBaHUSs, CONMATU3ANNKM OOydaromuxcs. M3ydenwe Omosoruu
oOecrieynBaeT yciuoBUA [UIA (HOPMUPOBAHHS HMHTEIJICKTYAIbHBIX, KOMMYHHUKALIMOHHBIX U
MH(OPMALIMOHHBIX ~ HABBIKOB,  3CTETUYECKOW  KYJIbTYpbl,  CIIOCOOCTBYET  WHTETpaluu
OMOJIOTUYECKUX 3HAHUN C TNPENCTaBICHUSMH U3 JAPYIMX Y4eOHBIX MHPEAMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. Ha3BaHHbIe MOJOXKEHUS O MpeJHA3HAYEHUH Y4eOHOTOo MpeaMera
«buonorus» coctaBWIM OCHOBY Il ONpPEIENCHHsI MOIX0A0B K OTOOPY M CTPYKTYPUPOBAHHIO
€ro CoJiepKaHus, MPEACTaBIEHHOTO B POTrpamMMe 10 OMOJIOTHH.



Ot6op comepkanust ydeOHOro mpeamera «buosnorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
HO3HULUN KYJIBTypOCOOOPA3HOTO MOAX0J1A, B COOTBETCTBHH C KOTOPHIM OOYYaIOIIHECs JOJKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAUYUMBIC 1Js (pOopMHUpOBaHUS OOLIEH KYIbTYPHI, ONPEICISIONINe
a/ICKBaTHOE TIOBEJCHUE 4YeNIOBeKa B OKPYXKAIOIIEH MNPUPOJHOM cpeae, BOCTPeOOBAHHBIC B
MOBCEIHEBHOM KHU3HU U MpaKTHUecKoh nestenbHOCTH. Ocoboe MecTo B ATOW cucTeMe 3HAHUU
3aHMMAIOT JJIEMEHTBI  COJACPIKAHMSI, KOTOPBIE CIyXaT OCHOBOW Jisi  (HOpMHpPOBAHHS
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTHUHE MHpa U LIEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3aIUN OHOJIOTHYEeCKOro 00pa3oBaHusl.
CTpykTypupoBaHHE COJepKaHus ydyeOHOro marepualia B TIporpaMme IO OHOJOTUHU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUponbl, 0 €€ YPOBHEBOM OpraHM3allid U 3BOJIONUH. B COOTBETCTBUM C 3TUM B
CTPYKTYype yueOHOro mnpeamera «bHOJIOTHS» BBIJEICHBI CIEIYIOLUIUE COAEPKATEIbHbBIC JTUHUU:
«buonorus xak Hayka. MeTo/ibl Hay4YHOTO MO3HAaHUA», «KieTka Kak OMOJIoruuecKas CUCTEMAay,
«Opraam3m Kak Ouosorndeckas cucremay, «CucreMa U MHOTOOOpa3re OPraHudecKOro MHPay,
«OBOIOLIUS KUBOU MPUPOABI», «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ywyenust yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIJCHUE
00y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIIBHON OpraHU3allH >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUM UCIIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUMN B
OTHONIIEHUH OOBEKTOB KUBOW IPUPOJIBI U PEILICHUS PA3INYHBIX KU3HEHHBIX MTPOOIIEM.
JlocTmkeHne 1enW W3y4eHUs ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyOnX 3a1au:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUN O OHOJOTMYECKHX TEOPHSIX, YUYEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIYXalldX OCHOBOM s  (GOpMUPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METOJIaX HAyYHOTO TIO3HAHUS,
CTPOEHHH, MHOTOOOpa3suu M OCOOEHHOCTSAX >KMBBIX CHUCTEM pa3HOTO YPOBHS OpraHH3aIluH,
BBIJIAFOIINXCS OTKPBITUSX M COBPEMECHHBIX HCCIICIOBAHUSAX B OMOJIOTHU;

dbopMupoBaHue y OOy4aroUIMXcs T[O3HABATEIbHBIX, HMHTEIUIEKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTEN B MPOIECCe aHAJIW3a JIAaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMHM HAYYHBIX B3TJISIOB,
U7eH U MOJIXOI0B K M3yYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;

CTAHOBJICHHE y OOyYaromuxcs OOIIel KyabTypbl, (YHKIIMOHAIBLHOM TPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSCHATH M OLICHUBATDH SIBICHHS OKPYXAIOIIET0 MUpa KUBOUW MPUPOJIBI HA OCHOBAaHHUH
3HAHWI U OIBITA, MOJIYYCHHBIX MTPH U3YICHUH OHUOJIOTHH;

dbopMupoBaHUEe Yy 00y4aIONINXCsS YMEHUIN MIUTFOCTPUPOBATH 3HAUEHHE OMOJIOTMYECKUX 3HAHUN B
MPaKTUYECKON JICSITEIIbHOCTH YeNIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUU U
arpoOHUOTEXHOIIOTUI;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIIO3HAHUS YEJIOBEKOM JKHBOM TIPHPOIBI,
HEO0OXO0UMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOMIOIEHUS] STUYECKIX HOPM TPU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHME IIEHHOCTH OWOJNIOTUYECKUX 3HAHUHM [ TOBBIIICHUS YPOBHS DKOJIOTHUYECKOM
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHMM W YMEHUH B TIOBCEAHEBHOW JKU3HH JUISI OIICHKHU
MOCNIEACTBUM CBOEH NEATEIbHOCTH IO OTHOUIEHHIO K OKpYKarolled cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONIOICHHE Mep TPODUTAKTUKY 3a00JIEBaHUH.

B cucreme cpeanero obmero oOpazoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
SBIIIETCS 0053aTeNbHBIM YYEOHBIM MPEAMETOM, BXOISIINM B COCTaB MPEAMETHON 00IacTu
«EcTecTBeHHO-HAYUYHBIC TPEMETHI.

Jns mzydeHust Ouonoruu Ha 0a30BOM YpOBHE CpeaHero oOmiero oOpa3oBaHus OTBOAUTCS 68
yacoB: B 10 kimacce — 34 ygaca (1 gac B Henmemo), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKXAHUE OBYUYEHUA

10 KUIIACC

Tema 1. Buosorusi kak Hayka.

buonorust xak Hayka. CBs3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHMYECKUMU U JIPYTUMHU
€CTECTBCHHBIMU HayKamH, (GUIOCOPHUEH, ITHUKOW, ICTETUKOW W mpaBoM. Poiib OWOJIOrHMu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CructeMa OMOJIOrHYeCKUX HayK.
Metonbl TIO3HAHUSI JKUBOH MpUPOABI (HAONIOIEHUE, SKCICPUMEHT, OIHMCAaHUEe, H3MEpPEHUE,
KJaccuukanus, MOJASITMPOBAHNE, CTATUCTHYECKAss 00padOTKa JTaHHBIX).

JdemoHcTpanum:

Hoptpertsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxembl: «MeTo bl TO3HAHUS KUBOWU IPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PADOTHI:

[Tpaktnueckass pabora Nel. «lcnonp3oBaHue pa3auMyHbIX METOJOB IMpPU  HU3YYEHUU
OHOJOTUYECKHX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 HX OPraHU3aIHUsl.

JKuBblie cuctembl (OMocHCTEMBI) Kak IpeaMeT u3ydeHust 6nojaoruu. OTInYNe KUBBIX CUCTEM OT
HEOPraHUYECKOU MPUPOIbI.

CaoiicTBa OMocHCTEM M UX pa3HOOOpaszue. YPOBHHM OpraHHU3alld OMOCUCTEM: MOJICKYIISIPHBIH,

KJICTOYHEIH, TKAHEBBIM, OpraHu3MEHHBIMN, MOMYJISIUOHHO-BUO0BOI, 9KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT ), OrOChHEPHBI.
JdemMoncTpanum:

Tabuuipl u cxembl: «OCHOBHBIE TPU3HAKH KU3HUY», «YPOBHU OPraHU3ALUN KUBOW TTPUPOIBI.
Ob6opynoBanue: mojenb Moaekyis JJHK.

Tema 3. XUMHYECKHI COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHUUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI. Boga
U MUHEpaIbHbIE BEIIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepxanue ocMoTHueckoro 6anaHca.
benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. HezameHumbie u
3aMEHUMBbIE AMHMHOKHUCIIOTBHI. AMMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€JIKOBOM
MOJIEKYJIbI (IepBUYHAs, BTOPUYHAS, TPETUYHASI M YETBEPTHYHASL CTPYKTYypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorndeckue GpyHKIMN OEIKOB.

®epMeHThl — Ouonornyeckue Karamuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIM IIEHTP,
cyocrpatHas  cneunuduuHoct. Kodepmentsl. Buramunsl. Ominuust  ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTalIn3aTopOB.

VYraeBoasl: MOHOcaxapuIbl (II0KO3a, pubo3a M Je30Kkcupubo3a), aucaxapuisl (caxaposa,
JAaKTO3a) W ToJucaxapuabl (Kpaxmall, TJIUKOTeH, Ieumoio3a). buomornueckune QyHKIun
YIJIEBOJIOB.

Jlununer: Tpuraunepuasl, ¢ocdonunuasl, crepounsl. ['uapopunbHO-THAPO(HOOHBIE CBOMCTBA.
Buonornueckue ¢pynkuuu aunuaos. CpaBHEHHE YIIIEBOIOB, OCJIKOB U JIMIUOB KaK HCTOUHUKOB
SHEPIUH.

Hyxneunosbsie kucnorsl: JIHK um PHK. Hyxsneotuabsl — MOHOMEpBl HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuun JJHK. Crtpoenne m ¢ynkumu PHK. Bunet PHK. AT®: ctpoenue u

GyHKIIHH.



[{uronorust — Hayka o kietke. Kiierounas Teopust — mpumep B3auMOACHCTBUSA UACH U (DaKTOB B
HAy4YHOM I103HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenmoctHas xuBasi cuctema. OOmMe MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynsl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunbel  KJIETOK:  dyKapuoTHueckas W  npokapuotudeckas. (OcoOEHHOCTH  CTPOCHHS
npokapuoTuyeckoil kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIICTKH.
OCHOBHBIE OTIIUYHS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, HUX (YHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoidctBa W ¢yHkiuu. Lurommasma u e€ oOpraHoujbl.
Onnomem6Opanubie opranouasl kiuetku: JI1C, anmapat [Nonbmku, mu3zocomsl. [loayaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHJPHUH, IUIacTUAbl. IIponcxoxkneHrne MHUTOXOHIPUH M IUIACTHI.
Bunast nminactun. HememOpaHHbIe OpraHOUABI KIETKUA: PUOOCOMBI, KIIETOYHBIN LIEHTP, IIEHTPHUOIIH,
PECHUYKH, KTIYyTUKH. DyHKIIMM OPTaHOUJOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: saepHas 000JI0YKa, KapHOIUIa3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMECTB B KIIETKE.

JdeMoHcTpanum:

Ioptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

[Anarpammbl: «PacnpenesnieHne XMMHUYECKUX 3JIEMEHTOB B HEKUBOU Ipupozae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJEH.

Tabmuiel u cxembl: «Ileprogndeckas Ta0nauIa XUMUYECKUX 3JIEMEHTOBY, «CTpOEeHHE MOJIEKYIIbI
BONbI», «brnocunre3 Oenka», «CtpoeHne Monekynsl Oenka», «CtpoeHue (GepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapuOTH4YECKON
KieTkn», «CTpoeHne MXUBOTHOM KIeTKW», «CTpOoeHHME pacTHTEIbHOM KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIETKN», «CTpOEHHE AApa KIETKN», «Y TIEBOIABDY, «JIunuas».
OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHHWE JUIsi TPOBEACHHUS HAOIOJECHUN,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaTbl pPacTUTEIbHbBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI:

Jlaboparopnas pabota Ne 1. «M3yueHne KaTaauTHUECKONH aKTUBHOCTU ()epMEHTOB (Ha MpUMeEpe
aMHJIa3bl WM KaTanasbl)».

JlabopaTtophnast pabota Ne 2. «M3yueHue cTpoeHHS KJIETOK PACTCHHH, >)KUBOTHBIX M OaKTEPHIA 1O
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENaparax 1 X OMUCAHUEN.

Tema 4. ’KusHeaeATeJIbHOCTD KICTKH.

OOMeH BemecTB, MU MeTa0OMU3M. ACCUMMISAIMS (IUIACTHYECKUI OOMEH) M AMCCUMMIIALIUSA
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca Merabonu3ma. Ponp 3aKoHOB
COXpaHEHHMsI BEIIECTB ¥ SHEPTHH B TOHUMaHUH MeTa0O0Iu3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U rerepoTpodHblif. Poib ¢pepMeHTOB B 0OMEHE BEIecTB
Y TIPEBPAIICHUN YHEPTUH B KIIETKE.

®otocunte3. CseroBas W TemHOBas ¢as3sl  ¢GoTocuHTe3a. Peakumm  ¢oTOCHHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KU3HHU Ha 3emie. Biausaue ycnoBuit
cpelbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.
XeMocuHTEe3. XeMOCHHTE3NpyIole OakTepun. 3HaYeHHE XeMOCHHTE3a JUTsl )KU3HU Ha 3eMie.
OHepreTuyeckuii oOMeH B KieTke. PaciienieHue BeLIeCTB, BBIAEICHHE M AKKyMYJIHPOBaHHE
SHEPIUU B KJIETKe. DTambl YHEPreTHIecKoro oomena. I nmukomnus. bposkenue u ero Bumbl.
Kucnoponnoe okucienue, Win KieTo4Hoe AbixaHue. OkuciauTenbHoe (ochopuInpoBaHue.

O} PeKTUBHOCTH SHEPTrETUIECKOTO 0OMEHa.

Peakun matpuunoro cunresa. ['enerndeckas uabopmanus u JIHK. Peann3zanus renernaeckoi
uHpOpMaLKKU B KIIeTKe. [ eHeTH4ecKuil Ko 1 ero cBoicTBa. TpaHCKpUIIIIUS — MaTPUYHBIH



cuate3 PHK. Tpancmsaumss — OwocuHTe3 Oenka. Otambl  TpaHcasanuu. KomupoaHue
aMHHOKHUCIOT. Ponk pubocom B OmocuuTe3e Oernka.

Hexierounsie dopmbl xu3Hu — BUpYyChl. Mcropust otkpeitus BupycoB (JI. M. MBaHOBCKUIA).
OCOOEHHOCTH CTpPOEHHSI M KU3HEHHOTO IUKJIa BUpPycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmynoaedumura yenoseka (BUY) —
Bo30yautens CIINMJla. OOpaTHast TpaHCKpWIILMS, peBepTa3a W uHTerpasza. llpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumuu:

[optpertst: H. K. Konbios, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel U cxembl: «Tumbl nutanus», «Meradomusmy», «MHUTOXOHIPUS», «IHEPreTUICCKUI
obmeny, «Xmopormiacty», «Porocunredn, «Ctpoenne JJHK», «Ctpoenne u QpyHKIIMOHMpOBaHKE
reHa», «Cunte3 Oenmka», «l['eHermueckuii xkom», «Bupyce», «bakrepuodarun», «CtpoeHue u
»ku3HeHHbIH nuki pupyca CITM/{a, 6akrepuodaray, «Permmukamms JTHK».

O6opynoBanue: Moaenu-anminkauuu «Y asoenue IHK u tpanckpunuus», «buocunres denkay,
«CTpoeHue KIeTkn», Mofenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe U HHIMBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounsld 1uki, uau SKU3HEHHbIM 1Mk kieTku. HWHtepdasa u murto3. Ilpomeccsl,
nportekaromue B uHrepdaze. Pemnmukanusa — peaknus marpuunoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHIl. JMIJIOWTHBIA W TalUIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAMBHYaLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku — muto3. Craguum murosa. IIpouecchl, Mpoucxoisiue Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYeCKHil CMBICIT MUTO3a.

[TporpammMupyemast ru0enb KJIETKH — aronTo3.

@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrnonoe U mojoBoe. Buabsl Gecrosoro pa3MHOXKEHHUS:
JiefieHHe Ha/iBoe, MOYKOBAaHME OJHO- U MHOTOKJIETOUYHBIX, CIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3mHoO)keHHe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €70 3HAYEHUE IS CEIEKIIHH.
[TonoBoe pa3sMHOXKEHHUE, €0 OTIIMYUS OT OECII0NIOro.

Meiios. Ctaguu meiio3a. [Iporecchl, mpoucxoasiiye Ha cTaausix Meio3a. [loBeaeHne xpoMocom
B Merio3e. Kpoccunrosep. buosmornueckuii CMbICI ¥ 3HaU€HHE Meiio3a.

['amerorenes — mpouecc oOpa3oBaHHs TOJOBBIX KJIETOK Y KHMBOTHBIX. [loJIOBbIE JKe€ne3bl:
CEeMEHHUKU U sSMYHUKH. OOpa3oBaHME U PA3BUTHE IOJIOBBIX KIETOK — raMeT (CIepMaTo30H],
AHLIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHUs SAWLEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIbHOE pa3BUTHE (dMOpHOreHe3). DTaribl
AMOPHOHAIEHOTO Pa3BUTHA Y MIO3BOHOYHBIX KUBOTHBIX: IPOOJIEHHUE, raCTPYJIALUs, OPraHOTeHE3.
[ToctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO PA3BUTHS: NPAMOE, HEMPSAMOE
(munHOYHOE). BnusiHMe cpenasl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaguu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «DOpMbl Pa3sMHOXKEHHUS OpPraHU3MOBY», «J[BOIfHOE OIIOAOTBOpEHHE Y
IBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3sMHOXKEHUE pacTeHHI», «/leneHune KIeTKH
6axtepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOUHBIN IMKII»,
«Pemmukanusa JJTHK», «Muto3», «Meios», «IIpsamoe u Henpsimoe pa3zButue», «l'amerorenes y
MJIEKOIIUTAOIINX U YesIoBeKa», «OCHOBHBIE CTaJIMM OHTOI'€HE3a».

OO6opynoBaHue: MUKPOCKOI, ~ MHKpomnpenapaTsl  «CrepMaro3oubl  MIICKOMUTAIOIIETO»,
«Slinexnerka muuekonuTaromero», «Kapuokntes B KJI€TKaX KOPEIIKa JTyKa», MarHUTHAasIMO1ETb-
ammuukanys «Jlenenue kinerku», moaens JJHK, monens Merada3Hoit XpOMOCOMBEI.




JlabopaTopHble n NpakTH4YecKHe PadoThI:

Jlaboparopnas pabota Ne 3. «Habnrogenre MuTO3a B KJI€TKaX KOHUMKA KOpPEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuas pabora Ne4. «l3ydyeHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjiencTBeHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Tpenmet u 3amauu reHeTHKU. VicTOpus pa3BUTHS TeHETUKU. POb TUTOIOTHN U SMOPHUOJIOTHH B
CTaHOBJICHUU TEHETUKU. BKiag poccUiCKUX M 3apyOeKHBIX YYEHBIX B pPa3BUTHE T'C€HETHKH.
Metoapl reHeTUkH (THOPUIOIOTHYECKHUM, ITUTOTEHETUYECKUM, MOJIEKYJISIPHO-TEHETUYECKUN).
OCHOBHBIE TEHETHMYECKME NOHATUA. ['eHeTHueckas CHUMBOJIMKA, HCIIOJIb3yeMasi B CXeMax
CKpEILMBAaHUIM.

3aKOHOMEPHOCTH Hacle[OBaHUs MPU3HAKOB, ycTaHOBIeHHbIE ['. Menaenem. MoHorubpumHoe
CKpelIBaHue. 3aKOH eIMHO00pa3us THOPUIOB MEPBOTO MOKoJIeHH. [IpaBuiio JOMHUHUPOBAHUSL.
3aKkoH paclielyieHus npusHakoB. [umore3a wyuctorsl ramer. I[lonHoe u  HemoaHOe
JIOMAHUPOBAHUE.

JuruGpunnoe CKpeLIMBaHUE. 3aKOH  HE3aBHCHMOTO Hacjael0BaHUsl  MPHU3HAKOB.
[{uToreHeTnueckue OCHOBBI AUTHOPUIHOTO CKpPEUIMBAHMS. AHAIU3UPYIOUIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIONIETO CKPEIIMBAHMS JIJIsl ONIPeIeJIeHHsI TEHOTUIIA OCOOU.
CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana 1mo clemieHHOMY HacjaeI0BaHHUIO
reHoB. HapymieHnue cuensieHust TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPUS HACJIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe I1oja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporaMeTHble OpraHu3Mbl. HaciienoBaHue NpPH3HAKOB, CIEMJIEHHBIX C
IOJIOM.

N3MeHunBOCTh. BHIIBI M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HACIEICTBEHHas. Poib cpenbl B
HEHACIIEJICTBEHHOW M3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHOW HW3MEHYUBOCTH.
Bapuanvonsslii psax u BapuanmoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITIOHHOW U3MEHUNBOCTH.
HacnencrBennas, Uiy reHOTUNIMYSCKas, N3MEHUNBOCTh. KoMOMHATHBHAS H3MEHYNBOCTE. Meio3
U TOJIOBOHM MpoIlecC — OCHOBa KOMOMHATHBHON M3MEHUMBOCTH. MyTallMOHHAsT W3MEHUYUBOCTD.
Knaccudukanust myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa W MPUYUHBI MYTaIlHi.
Myrarennbsie (hakTOpbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHON W3MEeHUMBOCTH H.
. BaBuiosa.

BHesnepHas HaCIEACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka yenoBeka. Kapuotunm demoBeka. OCHOBHBIE METOAbI TEHETUKU YEIOBEKa:
TeHealOTUYeCKUl, ONM3HEIOBhIN, [UTOTEHETHYECKH, OHOXMMHUYECKUN, MOJIEKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeeNIeHNe T'€HOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomompto [1I[P-ananu3a. HacnenctBennbie 3aboreBaHus
YyelloBeKa: TeHHble Ooye3HH, OOJe3HM C  HACJIEJICTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocoMHBIe ©Oone3Hu. ComaTHdeckue W TeHepaTuBHble MyTanud. CTBOJIOBBIE KJIETKH.
[TpuntUIIBI 3M10pOBOTO O0pa3a >KU3HHU, TUATHOCTUKHU, MPO(PIIAKTUKHA U JICUCHUS] TeHETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBaHHE. 3HAYCHUE MEIUIIMHCKON TeHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHU YeTOBeKa.

JdemoHcTpaumnu:

[Moprpetsr: I'. Mennenn, T.Mopran, I.pae ®puz, C. C.UYersBepukoB, H. B.Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabauie! 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €r0 LUTOTeHEeTHYeCKast OCHOBaY, «3aKOH
pacIIeruieHusT M €ro IUTOTeHETHYeCKass OCHOBa», «3aKOH YHUCTOTHI Tramery», «JlurubpumHoe
ckpemuBanue», «lluronoruueckue OCHOBBI JTUTHOPUAHOTO CKpeHMBaHMs», «Meio3y,
«B3aumonencTBUE aJUICNIBHBIX TI'E€HOBY», «l'€HeTHYeCKHe KapThl pAaCTEHUM, >KUBOTHBIX W




yelnoBeka», «l'eHeTnka monay, «3aKOHOMEPHOCTH HACIEJOBaHUs, CLEINIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W KUBOTHBIX», «Buabl W3MEHUHMBOCTH», «MoauduKalmoHHAS
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa rpynn KpoBu», «MyTaloHHas
W3MEHYUBOCTBY.

Ob6opynoBanue:  Mojaenu-anmukauun  «MoHorubpuaHoe — ckpeuruBanue», «Hemnomnoe
JOMUHUpOBaHUE», «Jlurubpunnoe ckpemmBanuey», «llepexkpécT XpomMocom», MHUKPOCKON U
Mukpormnpenapar «Jposoduia» (Hopma, mytanuu (HopMbl KPbUIEB U OKPAaCKH Teja), repbapuii
«I"opox mOCeBHOW».

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHMOPHIHOTO W JUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHne MoAM(PUKATUOHHON NU3MEHYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI1a ¥ BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MmyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax.
[TpakTraeckas padorta Ne 2. «CocraBiieHUE ¥ aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MPOIECC. 3apOXKIEHUE CEJICKIMW M JoMecTukaius. Yuenue H.
M. BaBmiioBa 0 meHTpax MPOUCXOXACHUS U MHOrooOpasus KyIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, OpPO/Ia, IITAMM.

CoBpeMeHHbIE METONbI CeNeKIMU. MaccoBblii U WHIAMBUAYAIbHBIH OTOOPBHI B  CEJIEKIUU
pacteHuii U KUBOTHBIX. OlleHKa dKCTephepa. biIM3KOpoICTBEHHOE CKpEelMBaHUEe — UHOPUIMHT.
Uucras suHus. CkpelmiMBaHWe YHCTBIX JuHUN. [ereposuc, wiu THOpUAHAS  CHIIA.
HepoactBennoe ckpemmuBanue — ayrOpuaunr. OtpanéHHas tuOpuau3anus U e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 M MOJYyYE€HHE NOJUILIOMAOB. J[OCTMKEHUS CENEeKUUU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciab NPOU3BOACTBA. ['€HHas MHXKEHepus. OTamlbl CO3aHUS
pexomOunantHoit JIHK u TpancrenHsix opranuzMoB. Kiertounas unxenepus. Knetounsie
KyJIbTypbl. MUKpOKJIOHANILHOE pa3MHOKEHUE pacTeHuil. KiioHnpoBaHue BbICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJIOTUYECKHME U JTHuYeckue mpobnembl. MO —
TeHEeTHUYECKU MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

Ioptpetsl: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. Banos.

Tabmuipl u cxembl: kapTa «L{eHTpbl TPOUCXOKACHUS U MHOTOOOpa3Hsl KYJIbTYPHBIX PACTCHHIN,
«Ilopoabl  AOMANIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaan€HHas
rubpunmzamus», «Paborer akagemmka M. @. HWBanoBay, «[lomuminonnus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHWE U MEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJISHKH TIOI0B U KOPHETION0B JUKUX (GOPM U KYJIBTYPHBIX COPTOB pacTEHUA,
repbapuii «CenbCKOXO03SMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBbIE METOABI M JIOCTHUKEHUSI CEJNEKUMHU pacTeHUHM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TIEMEHHYI0 (DepMy, COPTOHMCHBITATEIbHBIN YJacCTOK, B TETUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».




11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennocbuIKu BOSHUKHOBEHHS HBOJIIOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B
Ouosnorun. BrivsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHU U IPYTUX HAYK.
CuzerenbcrBa 3Bomonuu. [laneoHTosnornueckue: MociaeaoBaTeNbHOCTh MOSIBIEHUS BHUJIOB B
MAJICOHTOJIOTUYECKONW JIETONHUCH, TNepexoaHbie (opmbl. buoreorpadguueckue: CXOACTBO U
paznuune dayH U (GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHEe: CXOJACTBA M paziuuusi SMOPHOHOB pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYAUMEHTAapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTEH y BCEX OPTaHU3MOB.

OpomonnonHas teopus Y. lapBuna. Ilpeanocbulki BO3HUKHOBEHUS JapBUHHU3Ma. J[Brokyiine
CWJIBI JBOJIIOLIMM BUAOB 1O JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE IPU OrPAHUYEHHOCTH
pecypcoB, HeompeaenEHHas HK3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckast Teopus 3Bostonnn (CTI) u e€ 0CHOBHbBIE TTOJIOKEHUS.

Muxkpososmronus. [Tonynsius Kak eIuHUIa BUAA U 3BOJIIOIUH.

JBmwxynme cuisl ((pakTopbl) SBONIONKMK BHIOB B MpHUpoJe. MyTAalMOHHBIA TpPOLECC U
KOMOMHATUBHASs W3MEHUYUBOCTh. [lomyssiMoHHbIE BOJHBI M Jpeitd reHoB. M3omsamus wu
MUTpaLusl.

EctectBeHHbII 0TOOp — HanpaBisomui GhakTop 3Boonund. @OpMbl €CTECTBEHHOTO 0TOOpA.
[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3ynbTar 3Bojtonuu. [Ipumepsl npucrnocobneHuii y
OpraHu3MoB. ApoMOp(O3bl U UANOAAATITAIIUH.

Bun wu BumooOpazoBanme. Kpurtepun Buga. OcHOBHbIE (OpPMBI  BHI000pPa30BaAHUSA:
reorpagpuueckoe, IK0JI0rHUECKOe.

MakposBomtonusi. DPopMbl  3BOJIOLMU:  (QUIETHYECKas, JUBEpreHTHas, KOHBEpreHTHasl,
napaniensHas. HeoGpaTumMocTs 3BOIIOLINH.

[TpoucxoxaeHne oT HeCHeHaTu3UPOBaHHbBIX MpenkoB. IIporpeccupyromas crenuanu3anus.
AnantuBHas pajuanys.

JdeMoncTpanum:

Hoprpertst: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabmuubl u cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apOJbIIU MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 0OpbOBI 3a CyleCTBOBaHHE», «ECTeCTBEHHBIN 0TOOP»,
«MHoroo0pa3ue CcOpToB pacTeHuit», «MHOroodbpazue mOpoJ JKUBOTHBIX», «llomymsmmy,
«MyTalyoHHas U3MEHYHBOCTHY», «ApoMopdo3bl», «Manoagantauuny», «O01mas geresepamnus»,
«/IBmxymue cuibl sBotonun», «Kapra-cxema mapmpyra nyremectsus Y. /lapsunay, «boprba
3a CYIIIECTBOBAHHEY, «[IpucnocoOiaeHHOCTH OpPTraHHU3MOBY, «['eorpaduueckoe
BU000pa30BaHue», «IKOJIOTHYECKOE BHUI000pa30BaHHEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3jIMYHbIMH THUIAMH OKpacKH, Habop IJIOJ0B M
ceMsiH, KoJutekuus «lIpumepsl 3aUTHBIX TPUCTIOCOOTIEHUH Y KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).
Buoreorpaduyeckas kapra Mupa, KoJuieKkius «PopMbl COXPaHHOCTH UCKOMAEMBIX KMBOTHBIX U
pacteHuii», monenp ammaukauus «llepekpéct xpomocomy», BiaxkHble mnpenapartbl «Pa3Butue
HacekoMoroy, «Pa3Butue nArymku», MUKponpenapatr «/Ipozoduna» (Hopma, Myrauuu (HopMmbl
KPBUTHEB M OKPACKH Tena).

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI:

JlaGopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB 0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.
JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.




Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHU HA 3emue.

JloHnayuyHble NpeACTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3pl BOSHUKHOBEHMS KU3HU
Ha 3emse: a0uoreHe3 M MaHCIEPMHS. XUMHUYEcKas »HBOMONMS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BELIECTB U3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  IOJITBEPKICHUE
XUMHUYECKOW 3BONIOIMK. HauanpHble Tanmel Ouonornueckoit sBomonun. [ unoresa PHK-mmpa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKIJIETKU. [lepBbie KIETKU U UX
sBoIOIMA. DOPMHUPOBAHKE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie 1o spam u nepuoaam. Katapxei. Apxelckas U IpoTepO30MCcKas Apbl.
[Taneo3oiickas spa u €€ mepuojbl: KeMOPUUCKUN, OPJOBUKCKUN, CUIYpUUCKUH, JTEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.
XapakTepucTuka KIMMara W TEOJIOTMYECKUX MporeccoB. (OCHOBHBIE ATalbl JBOJIOLHH
pPacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHU U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII dKUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MuUpa Kak OTpak€HHE 3BOJIOIUU. OCHOBHBIE CHCTEMAaTUUYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue npeactaBieHUN O MPOUCXOXKICHUU
yesoBeka. MeTonbl u3ydeHus antpornoreHe3a. CXOJACTBAa W pa3auyusl 4YeJOBEeKa M >KMBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YET0BEKa.

JBrxymue cuibl (hakTopbl) aHTpororenesa. HaciiencTBeHHass M3MEHYUBOCTh M €CTECTBEHHBIM
ot0op. Ob1IecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPYAQ, MBILUICHHUE, PEUb.
OCHOBHBIE CTaJIMM M BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbii, YenoBek
NpAMOXOIAIMK, YeloBeK HeaHaepTanbCkuid, YenoBek pa3yMHbId. Haxonku wHckoraemsix
OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIaCTh pacHpoCTpaHEeHUs, 00bEM rOJIOBHOIO MO3ra, 00pas
KU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJNBIIME pachl: €BpomNeouaHas (eBpaswiickas), HErpo-
aBcTpanmoujHas  (PKBaTOpHANbHAs), MOHrolionjaHas (a3uaTcKo-aMepHKaHCKas). YUepTsl
MPUCTIOCOOJIEHHOCTH TPEACTABUTENICH YEIIOBEUECKHMX pac K YCIOBUSM CYIIECTBOBAHUSI.
EnnncTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

Hoptpetsl: @. Penn, JI. [Tactep, A. M. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuiel U cxeMbl: «Bo3HukHOBeHHE COTHEUHOM cUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPaY,
«PacturenbHas kietka», «KuBotHas knetkay, «lIpokapmornueckas kierka», «CoBpemMeHHas
CHUCTEMa OpraHuyeckoro mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHMS 4YeJOBEeKa M
YEJIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOTHYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeloBeKkay, «JlpeBHelmme moau», «lpeBHue moau», «llepBbie coBpeMeHHbIE
Ton», «YenoBedyeckre pach.

Oo6opynoBanue:  Mymspku — «lIpoucxoxkaenne  demoBeka»  (OFOCTBI  aBCTPAJIONHTEKA,
MUATEKAHTPOIa, HEaHAepTaablla, KPOMAHBOHIIA), CJICTKHA WIH U300paKeHUs] KaMEHHBIX OpYyIUN
NEepBOOBITHOTO YeNoBeka (KaMHHU-YOIIEphl, pyOuia, ckpebiia), TeoXpOHOJOTHUEcKasi Tabyua,
KOJUTEKITHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble n NpakTH4YecKHe padoThI:

[IpakTtuueckass pabora Ne 1. «M3ydeHme HCKOMAeMBIX OCTATKOB PACTEHUM W >KHUBOTHBIX B
KOJUICKIIUSAX».

DKCKypcHusi «IBOJIONMS OPraHUYECKOTO MHpa Ha 3emie» (B E€CTECTBEHHO-HAyYHBIH WIIH
KpaeBeAUECKUil My3eil).




Tema 3. Opranu3Mbl U OKpYsKaloLIas cpeaa.

OKonorusa Kak Hayka. 3ajjaud M pas3feiibl KOJOrMH. MeTonbl 3KOJIOTMYECKUX HCCIIEIOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpensl oOuTaHus OpPraHU3MOB: BOJIHAs, Ha3eMHO-BO3/lylIHAs, HOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (akropel. Kiaccupukanuss sKosorndeckux (GakropoB: aOHMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTCHHBIE. JleiCTBUE SKOIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.
AbuoTtnueckue (akTophl: CBET, TeMIeparypa, BiaaxHocTb. Poroneproausm. IIpucnocodnenus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOIOTHUECKUEe pUTMBI.

buotnueckue ¢axtopsl. Buasl OMoTMdeckux B3aMMOAEHCTBHM: KOHKYPEHLUS, XUIIHUYECTBO,
cuMOuno3 u ero ¢popmsl. [lapasuTusm, Koonepanus, MyTyalin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUUYECTBO). AMEHCAIN3M, HEUTpaIM3M. 3HA4eHHE OMOTHYECKMX B3aUMOACHCTBUN IS
CYILIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKME  XAPAaKTEPUCTHKU  nomymsiuuv. OCHOBHBIE — IIOKAa3aTeNW  HMOMYJISLUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, IPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU HOMYJISIMU U €€ PeryJIsimsl.

JdeMoHcTpanum:

IMoptpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabmuubl u cxembl: kKapta «lIpupoxnbie 30HbI 3emim», «Cpempl OOMTaHHS OPTaHU3MOBY,
«®Dotonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa YUCIEHHOCTH IOMYJISALUU
uHGy30pun-Typenbkn», «llumessle nenmuy.

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PAaCTEHUI M3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCa.
[Tpaktuyeckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJALUI pa3HbIX BUJOB PACTCHUI».

Tema 4. CooO1iecTBa U 3K0J10rHYECKHE CHCTEMBI.

Coo0miecTBO Oopranu3MoB — OuoreH03. CTpyKTypbl OMOIIEHO03a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuienas). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.

Oxonoruyeckue cucrembl (3kocucreMsbl). [lonsitue 00 »skocuctemMe U OHMOTEOLEHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl HJKOCHCTEMBI: TPOJYLEHThI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M IMOTOK SHEPruu B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cet. OCHOBHBIE IOKa3aTeldM 3SKOCHCTEMBI: OHoMmacca,
OPOAYKIHS. DKOJIOTHYECKHE NTHPaMUABI: MPOAYKIUH, YHCICHHOCTH, OuomMacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUUBOCTh, CaMOpEryisius, pazsutue. Cykieccusl.

IIpupogHble  JKOCHCTEMBI. OJKOCHCTEMBI O3€p M peK. OKOCHUCTEMA XBOWHOIO  WJIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBbIE HKOCHCTEMBI. ATpo3KOocHCTEeMBI. YpOo3kocucTeMbl. buomornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB u ctpykrypa 6uochepst. XKusoe
BemecTBO M ero (Qynkumu. OcobGeHHocTH Ouocepsl Kak T100aIbHOH SKOCHCTEMBI.
Junamuueckoe paBHOBeCHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB H OHOr€OXMMHUYECKHE LUKJIBI JJIEMEHTOB (yriepona, as3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omochepe 3emun. AHTpOINOTeHHBbIE W3MeHeHUss B Owocdepe. ['mobdambHbIE
HKOJIOTHYECKUE MPOOIIEMBI.



CocymiecTBoBanre Npupoisl M 4yenoBeuecTBa. CoxpaHeHue Ouopa3HooOpa3usi Kak OCHOBa
ycroiunBocTy O6rochepsl. OCHOBA pallOHATBHOTO YIPABJICHHS MPUPOJIHBIMU PECYpCcaMu U UX
UCIoJNIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumuu:

[optpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuubl u cxembl: «[lumeBsie menu», «buoneHo3: coctaB U CTpyKTypay, «lIpupoansie
coobmectBay, «llenu nuranua», «OKoyoruyeckas nupamuaa», «buocdepa u yenoBex»,
«IKOocHUCTeMa IIUPOKOJIIUCTBEHHOTO Jiecay, «IDKOCUCTEMA XBOMHOro Jeca», «buoleHnos
BOJOEMa», «ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBUS Ha MPUPOIYY,
«BaxHelmue MCTOYHMKM 3arpsA3HEHUS BO3J1yXa M TPYHTOBBIX BOA», «llouBa — BakHeuas
cocrapsitoias onocheps», «PakTopsl nerpaganuu nousy, «I[lapHukoselil apdexT», «DakTops
pPaZoOaKTUBHOTO 3arps3HeHMs 6uocdeps», «Oomas cTpykrypa ouochepsr», «Pacnpocrpanenue
KU3HU B Onocdeper», «O30HOBBIN dKpaH Ouochepsl», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot azoTta B IpUpOACH.

O6opynoBanue: Mojenb-anmuinkanus «Tunuynsie OuOLEHO3b», Tepbapuii «PacTUTenbHbIE
cooOmiecTBa», KoJulekuuu «buorneno3», «Bpenurenu BakHEHIIMX CEIbCKOXO035HCTBEHHBIX
KYyJIbTYp», TepOapuu M KOJJICKUMH PACTEHUH U SKUBOTHBIX, NpPHUHAJJIeKAIIWE K Pa3HbIM
HKOJIOTMYECKUM TpyninaM ojHoro Buaa, Kpacuas kaura Poccuiickoin @enepanuu, n300pa>keHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA

Cormacho ®I'OC COQO, ycraHaBnuBalOTCd TpeOOBaHUS K pe3ylbTaraM OCBOCHHUS
00y4aroImyMUCs MPOrpaMM CpeIHEro oO1ero o0pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM U
MNpEaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOCHHS Tmpeamera «buosorus» BbIACICHBI
CIIEAYIOIIME  COCTABIIAIOIIME: OCO3HAHHWE OOYYalOIMMHCS  POCCHUICKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEICHHUIO,
HaJIMYMe MOTHMBALMU K OOY4YEeHHIO OHOJIOTMM, LEJIEeHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHU JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAJAULUN pa3BUTUS
OMOJIOTHYECKOTO 3HAaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS B
cBOEH ACATCIIbHOCTHN IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUCymuMHu CHUCTEME
OMOJIOTHYECKOr0 00pa3oBaHMs, HAJIWYME HKOJOTHYECKOTo IPABOCO3HAHHUSA, CHOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IpeameTa «buonorus» JOCTUTaloTCs B €IMHCTBE YUeOHOH U
BOCITUTATEIIHLHOMN JACATCIIbHOCTHU B COOTBETCTBHUHU C TpaaAuIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMHU, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B
oOmiecTBe NMpaBUJIaMH W HOPMaMH TOBEACHHUS M CHOCOOCTBYIOT MpoOIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH IMO3ULUU JIMYHOCTH, NATPUOTHU3MA,
YBaXXEHMSI K 3aKOHY WM IPABOIOPAAKY, YEIOBEKY TpyJda M CTapLIEMy IMOKOJICHHUIO, B3aUMHOIO
yBaKEHUs, OEpeXHOTO  OTHOIICHHUS K  KYJAbTYpHOMY  HAaClIeAMIO U TPaaULIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoie U OKpYKarouen cpee.
JIMuyHOCTHBIE pE3yNabTaThl OCBOEHHsS yueOHOro mnpenmera «buonorus» OODKHBI OTpa)kaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
HOSI/II_[I/Ief/'I JINYHOCTH, CUCTEMOM OEHHOCTHBIX OpI/IeHTaHHfI, IMMO3UTHUBHBIX BHYTPCHHUX
yOeXAeHH, COOTBETCTBYIOIINUX TPAAUIIMOHHBIM HEHHOCTAM POCCUICKOro OOIecTBa,



paCinpC€HUC XU3HCHHOI'O OIIbITa M OIIbITa ACATCIPHOCTH B HNPOLECCE paln3aliid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCITMTATECIbHOM JACATCIIBHOCTH, B TOM YHMCJIC B 4aCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:
chOpMHPOBAHHOCTH TPAXKIAHCKOW MO3UIIMK O0YJaroNIerocss Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHA POCCHICKOTO OOIIECTBa,;
OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00A3aHHOCTEM, yBAKEHHUE 3aKOHA W TIPABOIIOPSIIIKA,;
TOTOBHOCTh K COBMECTHOH TBOPYECKOM JIEATEILHOCTH MPU CO3AaHUHU y4EOHBIX MPOCKTOB,
pelieHrr yueOHbBIX M MI03HABATEIbHBIX 3a/1au, BBIIOJIHCHUH OMOJOTHYECKHX IKCIIEPHMEHTOB;
CIIOCOOHOCTD OMPEJIENIATh COOCTBEHHYIO MO3MIIMIO 110 OTHOIICHHIO K SBJICHHUSIM COBPEMECHHOMN
KHU3HHU U OOBSICHATH €&;
YMCHHUEC YUYUTBIBATHL B CBOUX IIGI;'ICTBI/IHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B3aHMOIIeI>iCTBPI§I
JFOJIEH ¢ Pa3HBIMU YOEKIEHUSIMH, KYJIbTYPHBIMH HIEHHOCTAMH M COIL[MAILHBIM TTOJIOKEHUEM;
TOTOBHOCTbH K COTPYAHUYCCTBY B mponecce COBMCCTHOI'O BBITIOJTHCHUA y‘Ie6HI)IX,
[03HABATEJIbHBIX W MCCIEIOBATELCKAX3aay,  YBAKHUTEJIBHOIO OTHONICHUS K MHEHHIO
OITIIOHEHTOB IPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTHYECKOTO COICPIKAHHUS;
TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKOM JA€ATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTb POCCUMCKOMN IPaykAaHCKOM UIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PoMHOM, TOpAocTH 3a CBOM Kpaii, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;
HNEHHOCTHOC OTHOIICHHUE K MMPUPOAHOMY HACJICAUIO U MMaMATHUKAM MPHUPOABI, JOCTHXXCHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHCKHMX YYEHBIX B CTAaHOBJEHHE W pPa3BUTHE OHOJIOTHUH,
NOHUMaHMs 3HA4YeHHUs OMOJIOTUM B IO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HU YEJIOBEKa MU
COBPEMEHHOTO OOIIECTBA;

uzelHas yoexJIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEICHHUS,

CIOCOOHOCTH OIEHWBATh CHUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICHh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/la B TOCTPOEHNE YCTOMYUBOTO OYyTIyIIETo;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJHUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPaaUIIUsIMU Hapoa0B Poccuu;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLUOHAIIBHOTO BO3ICUCTBHUS )KUBOM MIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUIAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;



5) puzuueckoro BOCHUTAHHS, (POPMHUPOBAHUS KYJbTYPbI 30POBbSi U 3MOIHOHAJILHOIO
Os1aromosyqusi:

[IOHUMaHWE W peajlu3alus 370pOBOro M Oe3omacHOro obpasa >KM3HM (340pPOBOE IUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX TPAaBWJI M HOPM, cOaTaHCUPOBAHHBIA PEXUM 3aHATHUH U OTIbIXA,
peryiasipHast (u3MuecKas aKTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOILEHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/10POBbIO;

IOHUMaHHME LIEHHOCTH MpPaBWJ UHAWBUIYAJIBHOTO U KOJUICKTUBHOIO 0OE30I1aCHOTO IMOBEACHHUS B
CUTYaLUsX, YTPOKAIOLIUX 370POBbIO U XKU3HU JIIOJIEH;

OCO3HaHME IMOCIEICTBUM M HENpUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOroJs,
HapKOTHUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HAHUE [ICHHOCTH MaCTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEATEIBHOCTH TEXHOJOIMYECKOW W COLMAILHON HAIpaBICHHOCTH,
CIIOCOOHOCTH HHULIUMHUPOBATh, IJIaHWUPOBATh u CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIeSATEIbHOCTD;

MHTEpeC K pa3anyHbIM chepaM mpodeccuoHanbHOM NesITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBI BBIOOP OyyIIei mpodeccuu U peaaTn30BbIBaTH COOCTBEHHBIC YKH3HEHHBIC IITAHBL;
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCITUTAHMA:

9KOJIOTHYECKH 11eriecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIlIECTBOBAHMUS,

MOBBIIIICHHE YPOBHSI JKOJIOTUYECKOW KYIbTYphl: TPHUOOpETEHHE OMbITa TIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN I OKPYXKAIOIIEH CPEBI;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTe UX PelIeHHS;
CIOCOOHOCTH HCIOJIb30BaTh MPUOOpPETaeMble MPU W3YyUEHUU OMOJOTUU 3HAHUSI U YMEHHS MpU
pelieHun nmpo0ieM, CBA3aHHBIX C PAllMOHAIBLHBIM MPUPOJIONOIB30BaHIEM (COOIIOIEHUE TTPaBUI
MOBEJICHUS B MPUPO/IE, HAIIPABJICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATHE NEUCTBUN, MPUHOCSIIINX BpPEI OKPYXKAIOUIEH MPUPOJHON cpene, YMEHHE
MPOTHO3UPOBATH HEOIATOMPHUITHBIE YKOJIOTUUECKUE MTOCIEACTBHUS MPEeANPUHIMAEMbIX IeWCTBUN
Y MIPEOTBpALATh HX;

HaJIMYME Pa3BUTOrO JKOJOTMYECKOIO  MBILUICHHS, JKOJOTHYECKOM KYJIbTYphI, OIbITA
JIEATEIIbHOCTH  DKOJIOTMYECKOM  HAIpPaBICHHOCTH, YMEHUA PYKOBOJCTBOBAaTHCS HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JIESITEBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd W OOINECTBEHHON NPAaKTHKH, OCHOBAaHHOTO HAa JHAJIOTE KYJIBTYp, CIHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOW W UYWTATEIBCKOW KYIBTYpHl KaK CpEICTBA B3aMMOICHCTBHS
MEXY JIIOJJbMH U TIO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHOJOrMM KaK HayKd, OCO3HaHUS e€ poiau B (opMHUpOBaHUH
PaLMOHAIFHOTO HAYYHOT'O MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPY)KaIOIIeM
MHUpEe KaK O eIUHCTBE MpPHUPOJbI, YEJIOBEKa M OOMIECTBa, B TMO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEH 1 peIeHnH MPoOIeM COXPAaHEHUs TPUPOJIHOTO PAaBHOBECHS;



yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHHM JJIs1 COBPEMEHHOW LIMBUIM3ALMU: 00eCIieueHHs] HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3[JaHUE MEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIlaTh
pecypcHble IpoOIeMbl pa3BUTHUS YEI0BEYECTBA, TOMCKA ITyTel BbIX0Ja U3 INI00ATbHBIX
HKOJIOTHYECKUX MPOoOIeM 1 obecrieueH st mepexoia K YCTOHYUBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
UCIIOJIb30BAaHUIO PUPOIHBIX PECYPCOB M (YOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B IMOJIyYCHHH OHMOJOTWYECKHX 3HAHWW B LIEJSX MOBBIMICHHUS OOIIeH
KYJIBTYpPbl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Jarouuxcs, opMuUpyeMoil Py U3y4eHUH OHOJIOTHH;

[IOHUMaHWE CYUIHOCTM METOJOB IIO3HAHMA, MCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BATh TMOJIy4aeMble 3HAHWUS JUIS aHAIM3a W OOBSICHCHHS SIBICHUI
OKPY’KAaIOIIEro MHUpa ¥ HPOMCXOJAIIMX B HEM H3MEHEHWH, yMEHHE JellaTb O0OOCHOBAHHBIE
3aKJIFOYCHUS Ha OCHOBE HAy4yHBIX (DAaKTOB M HUMEIOIIMXCA JAHHBIX C IEJBI0 TOJXYYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIHHO MCIIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS IS PEUICHUs poOJeM B
peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHME IICHHOCTH HAayYHOW [EeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOCKTHYIO H
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTBH K HENPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY
HOJIYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUHU C )KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbBTATHI

MeTtanpeameTHble pe3ylabTaThl OCBOCHHsI yueOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HAYMMbIE JUJIT  (DOPMHUPOBAHUS MHPOBO33PEHHS] OOYYAOMIMXCS — MEXIUCIUTUIMHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBIIEHUE, TPOIECC, CHUCTeMa, Hay4HbIH (DaKT, MPUHIHUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeopHsi, WCCIIeIOBaHrEe, HAOIIOJEHUE, U3MEpPEHUEe, IKCIIEPUMEHT M JIPYTUX), YHUBEpPCAIbHBIE
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTUBHBIE), 00ECIEUUBAIOIINE
dbopmupoBanre (HYHKIIMOHATBLHON TPAMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMHA OOY4YaroIINXCs,
CHOCOOHOCTh o0ydJarmuxcs WCII0JIb30BaTh OCBOECHHBIE MEXAUCIUIIINHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJbHbIE y4ueOHBIC JEUCTBUS B IO3HABATEIBHOU U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS ITPOTPAMMBI CPETHET0 OOIIeTo 00pa30BaHUs JOJIKHBI
OTpaXKaTh:

OBHaHeHI/Ie YHUBEPCAJIbHBIMHA y'—leﬁHLIMI/I MOo3HaBATCJIbHbBIMU ﬂeﬁCTBHHMH:

1) 6a3oBbIe JJOrMYeCKHUe TeHCTBHUS:

CaMOCTOSITENIHO ~ (DOPMYIMPOBaTE M aKTyald3upoOBaTh MPOOJIEMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIB30BAaTh IMPHU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYECKOT'O MBILIJICHUS (aHaJ’IH?;a, CHHTE34,
CpaBHEHUs, Ki1acCU(HUKAINN, 0000IIEHHs), PACKPBIBATH CMBICIT OHOJIOTHYECKUX MOHSATHI
(BBIIENATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMHU);
ONpCaACIATh LCIIN ACATCIBHOCTH, 3aAaBasd NapaMETPbl U KPUTCPUU UX NOCTUXKCHUA, COOTHOCUTH
Pe3yJIbTaThl AEATEIBHOCTH C TIOCTABICHHBIMHU IEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE MTOHATUA ISl 00bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;
CTPOMTH JIOTHYECKUE PaCCyKAeHUs (HHIYKTHBHBIC, CTYKTHBHBIC, 10 aHAJIOTHH), BEISBIISATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B PaCCMATPUBACMBIX SBICHHSX, (POPMYIHUPOBATH BHIBOIBI U
3aKJTIOYCHHS;



MPUMEHATh CXEMHO-MOJIETIBHBIE CpPEACTBA [UISl NPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILICHUIA B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaxX, a TAaKKe MPOTUBOPEYMU Pa3HOro poa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUIAH pELICHUS MPOOJIEMbl ¢ y4ETOM aHallM3a UMEIOUIMXCS MaTepUaIbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh
PUCKH MOCIEACTBUMN AESITEIBHOCTH;

KOODAMHUPOBATh M BBIIOJHATE pabOTy B  YCIOBUSAX PEANTbHOTO, BHPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBILUICHUE IIPU PELUICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE el CTBHA:
BJIAJICTh HAaBBIKAMH Y4YE€OHO-MCCJICIOBATEIbCKOW W TPOCKTHON JICATEIILHOCTH, HABBIKAMH
paspeuieHus mpo0iIeM, CoCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB
pelIeHHs MPAKTUYECKKX 3a/1a4, TPUMEHCHHIO Pa3IMYHbIX METOJIOB MTO3HAHUS;
HCIIOJIB30BAaTh PAa3JIMYHBLIC BHJAbI ACATCIBHOCTH II0 IMOJYYCHHIO HOBOI'O 3HAHUA, €TI0
UHTEPIPETAINHU, PEOOPA30BAHUIO M MPUMEHEHHIO B YYCOHBIX CHUTYyallUsiX, B TOM YHCJIE IMPH
CO3JaHun y‘-Ie6HbIX M COLMAJIBHBIX ITPOCKTOB,
(GopMHpOBAaTh HAYYHBIM THIl MBIIIICHUS, BIAJECTh HAyYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMU
INOHATUAMHU U MCTOJJaMHU,
CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIC 3aJauyd B O0pa30BaTEIbHON JEATEIBHOCTH U
JKU3HCHHBIX CUTYyAllUAX;
BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIC CBS3M U aKTYAJIIM3UPOBATH 3a/1ady, BBIJIBUTaTh THIIOTE3Y €€
PEIICHMA, HAXOAUTH apryMCHTHBI JJIA JOKa3aTC/IbCTBA CBOUX YTBCp)KﬂeHHﬁ, 3aaaBaTb MapaMETPhI
U KPUTEPUU PELICHHUS;
AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCHICHUSA 3ada4yu PE3yJIbTaThbl, KPUTHYCCKU OLNCHUBATH HUX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
OCYIIECTBIISITh II€TICHANPABICHHBIH TOUCK TIEpeHOca CPEACTB W CIMOco0OB JEHCTBUS B
pOECCHOHANIBHYIO CPENY;
YMETh NMEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;
BBIIBUTATh HOBBIE UJCH, TIPeJIaraTh OPUTHHAIBLHBIC MTOAXO0/bI U PEIICHHUs, CTABUTh MPOOIEMBI U
3aJ1a4u, JOIYCKAIOIIUe AIbTEPHATHBHBIC PEIIICHHSI.

3) padora ¢ unpopmaIueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTe y4eOHOro nocodus, Hay4yHo-
HOMYJSIPHOM JUTEpaType, OMOJIOTHUECKUX CIOBApSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX Oa3ax
naHHbIX, B MHTepHere), aHamu3upoBaThb HWHGOPMALMIO pPa3IMYHBIX BUAOB U  (opm
Ipe/CTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;
dbopMynmHpoBaTh 3ampoChl W TNPUMEHATh pPa3IUYHbIE METOABl TpU TIOMCKE U OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOM JJIs BHITIOIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIOJB30BaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIIbHYIO (DOPMY MpECTaBICHUS OMOJIOTHYECKOW HH(POPMAIUH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIIONIb30BAaTh HAy4YHbIM $3bIK B KauecTBE CpeAcTBa npu paboTre ¢ OMOJOTHYECKOU
uHpOpMaLKel: TPUMEHATh XUMHUYECKHe, (pU3MUecKue U MaTeMaTHUECKHUEe 3HAKU U CHUMBOJIBI,
dbopmysbl, aO0peBUaTypy, HOMEHKJIATypy, HCIIOJb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATTISAHOCTH;



BJIa/IETh HABBIKAMU PACIO3HABaHUS U 3allUThl MHPOpMAaIK, HHPOPMAIIMOHHON Oe30MacHOCTH
JTUYHOCTH.

OBJiajieHne YHHBEPCATbLHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUIMM:

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAIIMA BO BCEX cepax >KM3HH, aKTUBHO y4aCTBOBATh B JHAIIOTE HJIH
JMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoii TeMmbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKAa3bIBaTh
CY)KIE€HHsST OTHOCHTEIIBHO BBIOJHEHHs TMpEUIaracMoil 3ajaud, Y4YMTHIBATh HWHTEPECHI M
COIIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTA WU TUCKYCCHH);

pacrio3HaBaTh HeBepOAIbHBIE CpPEACTBA OONICHHUS, MMOHUMATh 3HAYCHUE COIMAIBHBIX 3HAKOB,
MMpEaAIIOCbIIOK BOSHUKHOBCHHA KOHq)J'II/IKTHbIX CHTyaHI/Iﬁ, YMCThb CMATYATh KOH(bJII/IKTLI " BECTU
IIEPETOBOPBI;

BJIaACTH pa3IMYHbIMU CHOCO6aMI/I O6HI€HI/I$I u B3aPIMOI[CfICTBH5[, INOHMMAaThb HaAMCPCHUA APYIrUx
JFOJIEH, TPOSIBIATh YBaXKMTEIBHOE OTHOIICHHE K COOECEIHHWKY M B KOPPEKTHOM (opme
(bOpMYIHPOBATH CBOM BO3PAKEHHSI;

Pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOKO TOYKY 3PEHHMS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAsI 1eSITeJIbHOCTh:

MOHMMATh W UCIHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHIWBHUIAYaJdbHOW pabOTHl MHpH
pemeHn OMOoIOrHYecKor pobIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD MPUMEHEHHSI TPYIIIIOBBIX
dbopM B3auMOAEHCTBUS MIPH PEIICHUH Y4eOHOM 3a/1auH;

BEIOMpATh TEMATHKy W METOJBI COBMECTHBIX JIEHCTBHH C y4€TOM OOIIUX HWHTEPECOB H
BO3MO’KHOCTEHN Ka)KJI0r0 4jieHa KOJUIEKTUBA;

MPUHUMATH IIEJIM COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS 110
€€ JOCTHKEHHUIO: COCTaBJATh IUIAH JEWCTBUM, pPacUperensaTh pojaud C Yy4ETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh pe3yJbTaThl COBMECTHON paboThI;

OIICHMBATh KAueCTBO CBOETO BKJa/Ja M KaXJIOTO YJacTHHMKA KOMaHIbl B OOIIMI pe3ynbTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

mpeasiaraTh HOBBIE TIPOEKTHI, OILICHWBATh WJEU C TO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TTO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh NHUIIMATUBHBIM.

OgiaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH A€l CTBUSIMH:

1) camoopranu3anusi:

UCTIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS JUUIsl BBIABICHHS MPOOJIEM M MX PEIICHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKHWX 3HAHUU IIEJIEBblE M CMBICIOBBIE YCTAHOBKH B CBOHUX
JEUCTBUAX M IOCTYIKAX 10 OTHOLICHWIO K KMBOM IPUPOIE, CBOEMY 310POBBIO U 340POBbLIO
OKPY’KaFOIIHX;

CaMOCTOSITENIFHO OCYILECTBIISATH [TO3HABATEIbHYIO JESITEIbHOCTD, BBIABIATH MIPOOJIEMBI, CTABUTD
U (GopMynupoBaTh COOCTBEHHBIE 3a/ladyll B 00pa30BaTENbHOW MAESITENTBHOCTH W >KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH pEIIeHHs] MpoOJIeMBbl € YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAalLMsIM;

pacuIMpsATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLIGHUBATh IPUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (hOPMHUPOBAHUIO W TIPOSBICHHUIO IMHUPOKOW JSPYIUIIMA B Pa3HBIX 0OJACTAX
3HaHM, IOCTOSIHHO TIOBBIIIATH CBO 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYallusiM, BHOCHTb KOPPEKTUBBI B JESTENbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQ/IETh HABbIKAMHU II03HABATENbHON pe(dIeKCuu Kak OCO3HaHHS COBEpIIAEMBbIX NCHCTBUI U
MBICTTUTEIILHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIB30BATh MPUEMBI pediekcun
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO UX CHUKCHUIO;

MPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX MPU aHAIIU3€ PE3yIbTaTOB JACSITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTruX:

IPUHUMATD ceOsl, TOHUMAs CBOM HEJIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIN3€E PE3YJIbTATOB AEATEIbHOCTH;
IIpU3HABaTh CBOE MIPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP € TIO3ULIUH IPYTOro YeloBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHHsi nporpammbl COO 1o Ouosioruu Ha 0a30BOM YpOBHE
BKJTIOYAIOT CIIeI(UUecKue A ydeOHoro npenmera «bruoorusy HaydHbIe 3HAHUS, YMEHUS U
CITOCOOBI JeWCTBHIA o OCBOCHHIO, UHTEPIIPETAIH
n Hpeo6pa303aHH10 3HaHHi/JI, BUbBI ACATCIIBHOCTHU 110 MMOJTYYCHUIO HOBOI'O 3HAHUA U MPUMCHCHUTIO
3HAHUN B pa3IMYHBIX YYECOHBIX CHTYallUsAX, a TAKKE B PEATbHBIX XU3HCHHBIX CHUTYAIIHSX,
CBA3aHHBIX ¢ Oumosorueil. B mporpamme npeameTHble pe3ynbTaThl MPEACTABIEHBI MO TOJaM
o0OyueHusl.

[IpenmerHbie pe3ynbTaThl OCBOeHHs ydeOHoro mpeamera «buomorus» ¢ 10 knacce mOMKHEBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAaHUM O MecTeé M poju OWOJOrMM B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MUpPA U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/l€e POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uonoruu, pyHKIIMOHAIEHONW IPaMOTHOCTH YeJIOBeKa [l pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJOrMYECKUX TEPMHUHOB M MOHSTHM: XHU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (oOMeH BeIIeCTB W MpeBpallleHHe DJHEpPruM), TIoMeocTa3’
(camoperynsinusi), ypOBHeBasi OpraHM3alisi SKMBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoyKius), HACIEACTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTUYECKHWE TEeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHa,
[EHTpaJlbHas JO0rMa MOJIEKYJIsipHOM Ouonoruu), 3akoHbl (I'. Menaens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEHTpax MHOI000pasus U MPOUCXOXKACHUS KYIbTYpHBIX pacTeHuil H.
H. BaBunosa), onpenensaTh TpaHULbl MX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHUE BIIaIeTh METOJIaMH HAyYHOTO IMO3HAHUS B OMOJIOTUHU: HAOJIIOEHUE U ONHMCAHUE KHUBBIX
CHCTEM, TNPOLIECCOB U SIBICHUH, OpraHM3alusl U MPOBEJACHUE OHOJIIOTHYECKOTO JKCIIEPUMEHTA,
BBIIBJKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENyEMbIMU BEINYMHAMY,
OOBSICHEHHE TONYYCHHBIX pe3yJbTaTOB, HWCIOJb30BAHHBIX HAy4YHBIX MOHATHH, TEOpUd U
3aKOHOB, YMEHUE JIeJaTh BBIBOABI HA OCHOBAHHH ITOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYLIECTBEHHBIC IIPU3HAKU BHUPYCOB, KIETOK IMPOKAPUOT U DYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOEHHOCTH MPOLECCOB: OOMEHA BELIECTB U



IpeBpalleHus] YHEPruu B KieTKe, (OTOCHUHTE3a, MIACTUYECKOTO M SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKCHUS, WHINBUIYaTbHOTO PAa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHITh TONYYCHHBIE 3HAHUS I OOBSCHEHHS OWOJOTMYECKUX TIPOIECCOB U
SBIICHUH, 1711 IPUHATUS MPAKTUUYECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0eCIieueHus
0C30MaCHOCTH CBOETO 3JIOPOBbS U 3JI0POBbS OKPYXKAIOMIMX JIOACH, COOMIONCHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKpYXalollel NPUPOJHONM cpeie, MOHUMaHHE HEOOXOAMMOCTH
UCIIOJIb30BaHUsI JIOCTHKCHHI COBPEMEHHOW OHMOJIOTHMH M OMOTEXHOJIOTHUH IS PAIlMOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIlaTh dJIEMEHTapHbIC TeHETHUECKUE 3a]]a9d Ha MOHO- U JUTHOPUHOE CKPEIIUBaHUE,
CICIUIGHHOE HAacleJOBaHHE, COCTABIATH CXEMbl MOHOTHOPHUIIHOTO CKpELIMBaHUS  JUIS
MpeICKa3aHus HACIeIOBAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MpaKTU4Yeckue padoThl, COOMI0AATh MpaBuUiia Mpu pabote ¢
y4eOHBIM U JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTUYECKH OIEHUBATh W HUHTEPIPETHPOBATH HH(GOPMALMIO OHUOJIOTHYECKOTO
COJICpKaHUsI, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3JIMIHBIX HCTOYHHKOB (CpeicTBa
MaccoBOW HMH(pOpMalKK, HAYYHO-TIOMYJSPHBIE MaTEePHUalibl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIeHHsI, 0000111asi OMOIOTUYECKYIO
WH(OPMAIIMIO U3 HECKOJIBKMX HCTOYHHKOB, T'PAMOTHO WCIIOJIh30BaTh IMOHSATHIHBIA ammapaT
OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOCHMs yueOHoro mpeamera «buonorusi» ¢ 11 knacce nomxHbl
OTpaXkaTh:

c()OPMHUPOBAHHOCTh 3HAHWUH O MeCTe M pOJM OWOJIOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MHpaA H
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIC POCCHUCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIs PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJCPKAHUE OMOJIOTUICCKUX TEPMHUHOB M TIOHATHN: BUJ, TIOMYJISIINS,
reHooHA, SBONIONUS, [BWXKYIME CHIBI ((DakTOpbl) DBOJIOLWH, MPUCITIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHME, JSKOJOTHYECKHE (AKTOPBI, OJKOCHUCTEMa, MPOIYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIeTIH MUTaHM, SKOJIOTHYecKas mupaMuaa, OuoreoeHos, ounocdepa;
YMEHHE U3JIarath OMOJIOTMYeCKHe TeOpuH (dBomonroHHas teopust Y. JlapBuHa, CHHTETHYSCKAS
TEOpHs HBOJIIOINH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M. bapa,
YepenoBaHMs TJIABHBIX HampaBiieHni u myten sBosronun A. H. CeBepiioBa, yueHus: o ouocdepe
B. U. Bepnackoro), onpeensiTh TpaHUIIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BJIQJICTh METOJIaMU HAYYHOTO TO3HAHKS B OMOJIOTHHU: HAOIIOJCHHE U OIMCAHUE KUBBIX
CUCTEM, TPOLIECCOB M SIBICHMI, OpraHHU3aIis U MPOBEACHUE OMOIOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIy HCCICIYEMBIMU BEIIMYMHAMH,
OOBSICHEHUE TMONYYCHHBIX pPE3yabTaTOB, WCIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOpUH U
3aKOHOB, YMEHUE JIeJIaTh BBIBOIBI HA OCHOBAHHH ITOJTYYCHHBIX PEe3yIbTaTOB;

YMEHHE BBIICTSATh CYIIECTBEHHBIE MPHU3HAKH CTPOCHHUS OHOIOTUYECKUX OOBEKTOB: BUJIOB,
MOMYJISIIIAA, TIPOAYIICHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTCOIEHO30B W JKOCHCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHOW  WM3MEHUMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS JKOJIOTHYECKHX (DAKTOPOB Ha
OpPTraHW3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BELIECTB M OHMOT€OXMMHUYECKUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSTh MOJTYYeHHbIE 3HAHUS M1 OOBSCHEHHS OHUOJIOTMYECKUX IPOLIECCOB U
SIBJICHUH, 111 IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HHU C IIENBI0 00ECTICYeHUS
0€30MacHOCTH CBOETO 3[J0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOAEH, COOII0IEHUsI HOPM



IPaMOTHOTO TOBEJACHHUS B OKPYXKAlOIICH NPUPOTHOW cpeje, MOHUMAaHHE HEOOXOIMMOCTH
HCIIOJIb30BaHUS JTIOCTUKECHHH COBpPEMEHHOM OHOoJIOruM JUISt paroHaIbHOTO
HPHPOJIONOIB30BaAHUS;

YMEHHE peIIaTh JIEMEHTApHbIC OMOJOTHYECKHE 3a/1a4l, COCTABIISITh CXEMBI IIEPEHOCA BEIICCTB
Y DHEPTHH B SKOCUCTeMaXx (LICIH MUTaHU);

YMEHUE BBINOJIHATH Ja00paTOPHBIE U MPAKTHUECKUE PabOThI, COOMIOIATh PaBUIIa MPH paboTe C
y4eOHBIM U JJA0OPATOPHBIM 00OPYI0BAHKEM;

YMEHHE KPUTHYECKH OICHUBATh W HWHTEPIPETHPOBATH HWHEMOPMALMIO OHUOJIOTHYECKOTO
COJICPKaHUs, BKIIIOYAIONIYIO IICEBIAOHAYYHBIC 3HAHUSA W3 PA3JIMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBoi HWH(OpPMANMY, HAYYHO-TIOMYJISPHBIE MaTepuaibl), pacCMaTPUBATh TI00ATbHBIE
9KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBCHHYIO
MTO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIICHHMS, 0000111asi OMOJIOTHYECKYO
WH(OPMAIIMIO U3 HECKOJIBKMX HCTOYHHKOB, T'PAMOTHO WCIIOJIh30BaTh IMOHSATHIHBIA armmapaT
OHOJIOTUH.

Y4eOHO-METOAMUECKOE B MaTePHAILHO-TEXHUYECKOe o0ecrieueHrne 00pa3oBaTelIbHOTO IpoIecca
(numepamypa, KOMHbIOMEPHble U UHOOPMAYUOHHO-KOMMYHUKAMUBHbIE cpedcmea 00yYeHus,
mexHuyecKue cpeodcmaea, d1eKmpoHHble 00pazoeamelibHvle pecypcol)
HarypanbHable 00BEKTHI

T'epoapuu

OcCHOBHBIE TPYMIIBI paCTEHUMN
CenbCKOX03SIICTBEHHBIE PACTEHUS
PacTurenbHbIe cOOOIIECTBA

Komnnexmuvt muxponpenapamoe
boranuka I

boranuxka II

3o0o0n0rus

Amnaromus

OO0mmas Guosorus

Oo6vémmuvle mooenu

I'nas

Crpykrypa JHK (paz0Oopnas)

Ckener uenoBeka Ha nojactaBke (170 cm)
Topc yenoBeka pa3dopHslii (42 cMm)
Habopuvl mynsasnceii

Osoy,

DpyKTHI

Ilpuéopwvr pazoamounvsie:

Mukpockorn

[locyna u mpuHAIJIEKHOCTH AJI ONIBITOB
Ileuammnuvie demoncmpayuonHnvle nocoous
[TopTpeTsl OHoOIOTOB

DKpanno-38yKoevle cpeocmea 00yueHus
Y4eOHble BUICOPHIbMBI

«Anaromust — 1,2»

«Anaromus — 3»

«AnaTtomMust — 4»

«buonorns — 1,2,3»

«buonorus — 4»

«buomorus — 5»



DKOJIOTMYECKUE CUCTEMBI

Mynbvmumeoduiinvle cpeocmea odyuenus

«OTtkpsITas ouonorus» /®usukon., I.11. Mamonrtos, A.B. Matanun

buonorus. «3oomorus 6ecrno3BoHouHbIXY. /[IpocBenienue

ONEKTPOHHBIE IPUIIOKEHUS K YUEOHUKAM:

buonorus. «Kusoit opranuszmy»./ [Ipocsemnienue

buonorus. «3oomorus» /IIpoceemenue

buonorus. «Yenosek. KynabTypa 3m0poBbs.» /[IpocBenienue

Buonorus. «Anaromus u ¢pusuonorus yenoseka.» /[Ipocsemenue

Bupryanpnas mkona. Ypoku Ouonoruun Kupumna u Medoaus. «YemoBek u ero 310poBbe. 8
KJ1acc»

Bupryanpnas mkona. Ypoku ouonorun Kupumia u Medoaus. « KuBoTHble. 7 Ki1accy.
WNurtepaktuBHas sHIMKIONEANS. «MOE Tello, Kak OHO YCTPOEHO?»

DNEeKTPOHHBIE YPOKHU U TecThl. brosorus B mkomue. «PacTUTENbHBIN MUDPY.

DJNEeKTPOHHbIE YPOKHU U TeCcThl. brosnorus B mkosue. «Opranuzanus KU3HN.

DneKTpOHHBIE YPOKHU U TecThl. brosorus B mkoie. «HacnegoBanue mpu3HaKkoBy.

DJNEKTPOHHBIE YPOKHU U TeCcThl. brosorus B mkoie. «BiausHue yenoBeka Ha IPUPOIY».
DNEeKTPOHHBIE YPOKHU U TecThl. brosorus B mkoe. « Ku3HeaesTenbHOCTb dKUBOTHBIXY.
DIEeKTPOHHBIN cripaBouHUK. «[lomynsapHas METUIIMHCKAS SHITUKIIOTICIUS».

YueOHoe mocodue. «Ikomorus. 10-11 kmacey /Ipoda

«Jlerckast SHITUKIIONIEANS O YKUBOTHBIX).

«3aHuMaTenpHas OUOIOTH.

«3nopoBoe nuranue. IIlpakTuueckne coOBeThI».

Mynbsrumenniinoe npuioxenue k yueouuky H.M. Conuna «buonorus 6 xinacce»
MynsTumeauitnoe npunoxenue k yaeOnuky H.M. Conuna «buonorus 9 kmace»

bubnroreka IeKTPOHHBIX HATMIAIHBIX Tocobuii «buonorus 6-9 kmace»

TecToBsrif kommuiekc «buonorus ais nocrynaronux B BY3bIy.

«Tectel o 6uonoruu. [ToaroToBKa K BHITYCKHBIM 9K3aMEHaM.

DNEKTPOHHOE NMPUIIOKEHUE K HAyYHO-METOAMUECKOMY KypHany «broiorus B mkosue»
buonorus. Jlabopatopuslii mpaktukym. 6—11 knacce. (2 CD), 2004.

BBC «3Bomronus xu3amy», 2005

«3emiisa. Uctopust mi1aHeThI».

Buneonmntoctpanyu:

buonorusa. Cucrematuka pacrenuii. Otnen I'onoceMeHHbIE.

buonorus. Cucrematuka pactenuii. CemeiictBa Kpectonsetnsix, PozornBernsix, boOoOBbIX.
buonorus. Cucrematuka pacrennit. Otaen MoxoBuansie, [lnaynoBugabsie XBOIIEBU/IHEIE,
[TarmropOTHUKOBUAHBIE

O6mas 6uonorusi. OCHOBBI CEIECKIUH.

O6mas 6uonorus. ['enernka.

O6mas 6uomnorus. Jkonoruyeckue pakropsl. Temneparypa.

O61mas 6uomnorus. Jkonoruyeckue gpakropsl. CBeT.

O6mas 6uonorus. Jkosnorudyeckue GaxTopsl. BrakHOCTS.

1C: llIkona. buonorus. 6 k1. Pacrenus. bakrepun. ['pubsl. Jlumaiinuku. (2CD)

1 C: lkomna buonorus. 7 knacc CD-nuck. buonorus. YKuotHsie / moa penaxiueit nmpodeccopa
B.M. KoncranturoBa "buomorus. YKusotasie, 7 kinacc" (M3marenbckuit 1nentp "Bentana-
I'pad")/.

1 C: lIkxona bruomorus. 8 knacc. CD-auck buomorus. Yenosek / A.I'. JIparomuios, P.JI. Marmt
«buonorus. Yenosek. 8 kmace»/

1C:llIkoma. buonorus, 9 xi. 1C:IlIxona. buomorms, 10 k.

www.ecoline.ru

Cepsep omkpoimoii cnpasounou caysxcovr Ecoline. Ha cepsepe npedcmasnena ungopmayus o
Coyuanvho-skonocuieckom coioze; mamepuanvl Memoouueckoeo yeumpa, nocoous 0as



https://proshkolu.ru/golink/www.ecoline.ru

UCNONB308AHUSL 8 pabome ¢ YH4AWUMUCA WKOL U CMYOeHMAMu neosy308, Npu NOSbIULEeHUU
Keanuguxayuu yyumerne, DNeKMPOHHAS IKOIOSUHECKAs OUOIUOMEKA, COOepAUCAUaAst MeKCmbl
KHUE U NePUOOUYECKUX UBOAHUIL.

www.aseko.ru/

Canxm-Ilemepbypeckasi — obujecmeenHas — opeanu3ayusi — COOCUCMBUs  IKOLOSUHECKOMY
obpazosanuio «Ik0y» (OCIOKO-CII6). Caiim obwecmsennoll opeanusayuu, KOmMopas Cmagum
c8oell  Yenvlo  CcoOelcmeo8amy  YIVUUEHUI)  IKOIOSUHECKOU  O0OCMAHOBKU — CPedCmedamu
9KoI02UuYecKo20 obpasosanus. Ha caiime npueooamcsa nocobus 01a ucnonv3osanus 6 pabome c
VUAUWUMUCS WKOTL U CIYOEHMAMU Ned8y308, NPU NOBbIULEHUU K8ATUGUKAyUY yuumeretl.
www.informika.ru/text/database/biology/

buonoeus. Obyuarowas suyuxnonedus. Catim cooepaicum yuebHbulll KypC no odwetl buonozuu,
mecmul, 0eMo-8epcull 0OYYAWUX NPOSPAMM, A MAKNHCE CCHLIKU HA MHO20YUCTEHHbLE PeCypChbl
Humepnem, nocssujeHnvie buor02UU U 0OPAZ06AHUIO.

www.biodan.narod.ru/

Tponunka 6 3acadoumviti mup. buonoecuueckuii caiim, codepocawuii UHMEPECHYIO U
Manouzeecmuyto ungopmayuro no bomauuxe, 300J102uu, ceHemuke, buocpaguu eruKux awoetl,
ROCBAMUBUUX CeOs1 OUONI02UU, CLOBAPL DUOIOSUUECKUX MEPMUHO8; HEKOMOopble 0pUuoudecKue
00KYyMeHmbl, Kacaowuecss oOuonocuyeckux npooaem. Caum aopeco8an WUPOKOMY Kpyey
nonv3osameriell.
www-windows-1251.edu.yar.ru/russian/misc/eco_page/bank/vasil_school/index.htm

| «Dkonoecuueckoe socnumanue 6 wixoney. Ilpoepamma-iaypeam 6cepoCCutickoeo KOHKYpca
MemoouyecKux paspadomox no 3K0J020-KpaeBeouecKou OesimelbHOCMU 8 PAMKAX OBUINCEHUs.
"Omeuecmeo" (86edenue, yeru u 3aoauu, Gopmvl opeaHuzayuu u pabomvl, GHEKIACCHAs
paboma, memoouueckas paboma). Kpome moeo, na caiime npeocmasiena uH@popmayuoHHas
«KONUNIKA» ONbIMA Nedazo2os 6 chepe IK0I02UYeCK020 00pa308anust U 60CHUMAHUSL.
obi.img.ras.ru/

basa s3umanuii no o6uonocuu uenosexa HUMI PAH. Pa3zdenvt 6a3vl Oannvix: ¢husuonozus,
KAemouHas OUoI02us, 2eHemuKad, OUuoXumus, umMmyHoo2us, namonoaus. Pecypc paccuuman Ha
PA3IUYHBIX NOAb308AMeENel OM UCCIe008ameist 00 UWKOIbHUKA.

www.biodat.ru/ BioDat

Lenv nopmana - obecneuenue nocemumenei NOPMALA HAYYHOU, CIMAMUCMUYECKOU U NONYISAPHO
U3BNIOJCEHHOU  UHOpMayueli No  WUPOKOMY Kpyey npobiem dKOoaocuu U COYUAIbHO-
9KOHOMUYeckoeo  passumus. [lopman — npeonacaem:  apxuevl ¢ OOKYMEHMAMU U
UHPDOPMAYUOHHBIMU  MAMEPUATAMY, NOJTHOMEKCMO8ble CAPABOYHUKU U YuyeOHble Nnocoous;
MeMamuyeckull Kamaioe pecypcos; Kapmol, OUAepammbl, PUCYHKU 8 KOMIAKMHBIX epa@uiecKux
Qatinax, snekmponHble 8epcul U30AHHBIX MOHOSPADUL, KHUS, OpOWIOp, Kapmbl, 2eHepupyemble
on-line uz 6a3z damnvix. Ha BioDat deiicmeyem 10 unmepakmugHvix cucmem 0/ 0OujeHus,
COBMECMHOU pabomvl U OONOJIHEHUSL.

learnbiology.narod.ru/index.htm

H3zyuaem buonoeuro. Ha cavime npedcmasnenst cmamvu no 6omauuxe, 300102uu, ooujetl
buonocuu, a maxdce 0030p 6OMAHULECKUX U 300]I02UYECKUX PECYPCO8 UHMEPHEM, Pecypco8 No
ooweu u monexkynaprotu ouonoeuu. ECTECTBEHHBIE HAYKH
wwwe.altai.fio.ru/projects/group4/potok13/site/index.html#autors

Kanetioockon ypokos 6uonoeuu. B npeonacaemom mamepuane npedcmasieH onvlm padbomol
epynnuvl yuumenet 6UOI02UU NO UCNONIL30BAHUIO MHO2000PA3HBIX (OpM Op2aHu3ayuu 00y4eHus.
Omu Gopmvl YpoK08 NOMO2AIOM HAYYUMb 8CEX U KANCOO020, pA36UBAs U 0002awds TUYHOCb
pebenka, npueugarom ummepec K npeomemy, cO30ai0m HOLONCUMENbHYIO NCUXOTIOSUYECKVIO
ammocgepy, axmusuzupyiom yueonyto pabomy, cnocoocmsyom noblueHUI0 Kauecmeda 3HaHull,
coz0aiom yciogus OJisl CaMOpeanu3ayuu wKoavHuka. Mamepuan npeonasnauen Ons yuumeneu
ouono2UY U YYAUUXCSL.

en.edu.ru/
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Ecmecmeennonayunsiii oopazosamenvuuiii nopman. Ilopman sensemcs cocCmagHoll 4acmuvio
geoepanvrozco nopmana "Poccuiickoe obpazosanue”. Codepocum pecypcwl U CCbLIKU HA
pecypcobl N0 eCmecmeeHHOHAYYHbIM OUCYUNTUHAM ((hu3uKa, Xumus, OUOIO2US U MAMEMAMUKA):
0a3bl OAHHBIX U CHPABOYHUKU, 3A0AYHUKU U TMecmvl, MemoouyecKkue mamepuansl u
J1abopamopHble NPaKmuKymol, Ha2lsl0Hble NOCOOUS, XPeCmoMamuu, yY4eOHUKU, T1eKyuu.
bioword.narod.ru/

buonoeuueckuii cnosapw. Jannviti caiim sensgemcsi NONbIMKOU CO30AHUSL YHUBEPCANbHO2O
IHYUKIONeOU4ecko2o cnoeaps no ouonocuu 6 Humepneme. Ilpu noozomoeke mamepuanos
UCNONL3Yemcsl  pa3sHOOOpA3HAs HAYYHAS U HAYYHO-NONYIAPHAA Jumepamypa no  8cem
ouonoeuveckum  oucyunaunam. Ilomumo ocHoénoco paszoena  cno8aps, NOCEAUJEHHO20
MONIKOBAHUIO OUONO2UYECKUX HA3BAHULL U MEPMUHO8, 8edemcsi paboma HAO memMamuyecKumu
pazoenamu, HNOCBAUWEHHLIX JHCUBOMHBIM (3007102Usl), pacmenusm (OOMAHUKA) U Yer08eKy
(¢huzuonoeus). B smux pyopuxax nomumo cneyupuueckux 6onpocos 6yoym paccmampusamscs
MemoouyecKue, HAyYHble U NpaKxmuyecKue paspadomku, onyoauKosanHvlie 8 omedecmeenHou u
3apyoexcHou 1umepamype.

WWW.ecosystema.ru

Tlonesoti yueonwviti yenmp Accoyuayuu "Ixocucmema”. Caiim obujecmeenHol HeKoMMePUecKol
00paA308amenbHOl OP2aHU3AYUL, KOMOPAs OelcCm8yem KaKk MemooudyecKuti U KOOpOUHAYUOHHDbLU
yeHmp, OpPUEHMUPOBAHHBIL HA  pabomy ¢  00pPA308AMENbHLIMU — YYPEHCOCHUAMU U
00UeCmeeHHbIMU ~ OP2AHU3AYUAMU, geoywumu  yyeoHyIo, uccnedo8amenvekylo U
npUpoO0OXpannylo pabomy c oemvmu 6 npupoode. Ha caiime onucanvl yuebHble npocpammbl
NOEBbIX NPAKMUK OISl WIKOJIbHUKO8 U MEeMOOULEeCKUX CEMUHAPO8 OJisl Nedaz20208, UHpopmayus o
Memoouyeckux Mamepuaniax no UCCIe008aHUsIM 6 npupooe: Nocoousx, uibmax,
KOMNbIOMEPHBIX U NeYamHblX onpeodenumensix pacmenutl u scugomuvlx Poccuu.

biology.asvu.ru/

Bca obuonoeua. Ha caiime cobpan mamepuan, KoOmopwlii coomeemcmeyem CcmaHoapmam
BCMYNUMEILHBIX IK3AMEHO8 U 8 MOoJice 8pemsi Npocm OJisi NOHUMAHUs 00bluHbIX pebsm. [lonnbii
Kypc 6uonocuu, a makoice aKkmyaibHvle ONPOCHl U HoGeluue 00CMuUdCenus 6 cepe OaHHOU
HAYKU NpeOHaA3HaueH CIapuleKkiacCHUKAaM, CIMyO0eHmam cpeOHUx U 6blCUIUX YUeOHbIX 3a8e0eHUl,
a makdce yuumensam ooueoopazo8amenbHbix WKOJ.

https://www.yaklass.ru/

Ilonnoyennwlii Kypc OUCMAHYUOHHO20 00PA308AHUS He MONbLKO NpedoCmasisiem HpocpamMmy
JleKyutl, HO U Opeanuzyem npoyecc 00yYeHUs MaKkum o00paszom, uYmooOvl YueHuxam Obvlio
docmynno u unmepecHo. Tonvko obecneuus unmepec Kk npeomemy, azapm, HceiaHue noayuams
3HAHUS, MOJCHO 000UMbCA om yuawuxcs xopoutetl ycnesaemocmu. Ilosmomy npozpamma
OUCMAHYUOHHO20 00pA3068aAHUA HAYeNeHAd UMEHHO HA NOJHOe B06leYeHUe U NOSPYHCeHUe
YVUeHUKo8 8 06pazoeamenvhblll npoyecc u Oalbheluiee camooopazosaHue.

Kputepnn omeHKH MPeIMETHBIX TUIAHUPYEMBIX PE3y/IbTaTOB 00YUAIOIINXCS 110 KypCy

OrneHka MpeIMETHBIX pPE3ydbTaTOB B XOJ€ Pa3jIHYHBIX MPOLEAYp OILCHUBAHUS: TEKYIIETO,
MIPOMEXKYTOYHOTO ¥ UTOroBoro. OIeHkKa MPeAMETHBIX Pe3yJIbTaTOB MPECTABIIICT COO0H OIICHKY
JOCTIKEHHUST OOYYarolIMMCs TUJIAHHUPYEMBIX PE3YNIbTaTOB IO OTACIbHBIM MpeaMeraM. Jlis
OTMCAHUS JOCTHKCHHUH 00YJAFOIINXCS YCTAHABIMBAIOTCS CIICYIOIINE TSATh YPOBHEH.

Bricokuil ypoBeHb JOCTHKECHHS TUIAHUPYEMBIX PE3YIIBTATOB, OLIEHKA «OTIMYHO» (OTMETKA «5»).
[ToBBIMNEHHBIA YPOBEHD JOCTHKCHHS TUIAHUPYEMBIX PE3yJIbTaTOB, OIICHKA «XOPOII0» (OTMETKa
«4»);

ba3oBbIil ypoBeHb NOCTHIKEHUNH — YypOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOEHHE YUEOHBIX
NeMCTBUI C OMOPHOW CHCTEMOW 3HAHMU B paMKax Jauamna3oHa (Kpyra) BBIICICHHBIX 3ajad.
OBnanenve 0a30BbIM YPOBHEM SBIISIETCS JOCTATOYHBIM JUIsl TPOAOJDKEHUS OOydeHHs Ha
CIEyIONIEeH CTYMeHH OoOpa3oBaHMs, HO HE MO MNPOPMIHLHOMY HAmpaBlIeHUIO. J[OCTMKEHUIO
0a30BOTr0 YPOBHSI COOTBETCTBYET OTMETKA «yOBJICTBOPUTEIBHO» (OTMETKA «3»).

[ToHnXkeHHBIN YPOBEHb JOCTUKEHUM, OIICHKA «HEYOBJIECTBOPUTEIHLHO» (OTMETKA «2»);

Huszkuii ypoBeHb TOCTHUKEHHM, OTMETKA « 1.



https://proshkolu.ru/golink/bioword.narod.ru/
https://proshkolu.ru/golink/www.ecosystema.ru
https://proshkolu.ru/golink/biology.asvu.ru/
https://www.yaklass.ru/

O1ieHKa YCTHOTO OTBETA

ba3oBelii (OMOpHBINA) YpOBEHb JOCTHXKEHHS IUIAHUPYEMBIX PE3YJIbTaTOB CBUAETENBCTBYET 00
YCBOEHHM OIOPHOM CHCTEMbl 3HaHMH. YUEHHUK CIOCOOEH INepecka3aTbh M3yuyeHHBIH Marepual,
OTBETUTH Ha BOIIPOCHI 110 TEME.

[IpeBbrmaronuii  6a30BbIi ypOBEHb — TOBBIMICHHBIH YPOBEHb JOCTHXKEHUN IIJIAHUPYEMBIX
pe3yabTaTOB. YUYEHHK HE TOJBKO MOJET IIepecKa3aTh M3yYEHHBIM MaTepuan, HO U
IIPOAHAIM3UPOBATH €0, CTABUT BOIIPOCH! K U3YYEHHOHU TEME.

Bricokuii ypoBeHb — ypOBEHbB, JIEMOHCTPUPYIOIIMNA YIIyOJIeHHOE JOCTHXKCHHE IUIAHUPYEMBIX
pE3yJIbTaTOB. YUEHUK HE NPOCTO IMEPECKa3bIBACT U3YYEHHBIM MaTepual, a aHaJIU3HUPYET €ro,
CPaBHUBACT U3BECTHBIC (PAKTHI, MPUBOIUT IPUMEPHI, CTABUT BOIPOCHI K U3y4EHHOU TeMe.
[ToHM>KEHHBIM YPOBEHb — YPOBEHb, OIPEIEISIIOIIMN JOCTH)KEHUE IIAaHUPYEMBIX DPE3yJIbTaTOB
HIDKEe 0a30BOr0 ypOBHS. YYEHHUK CIOCOOCH MEepecKa3aTh M3YYEHHBIH MaTepuai, HO HE MOXKET
OTBEYaTh Ha JIOTNOJHUTEIbHBIE BOIIPOCHI 10 TEME.

Hwuskwii ypoBeHb TOCTH)KEHUH — HEAOCTIDKEHHE 0a30BOT0 YPOBHSA. YUEHUK HE MOXKET M3JIOKUTh
W3YYEHHBII MaTepHuall Jake P IOMOIIY HABOJALIMX BOIIPOCOB.

OTMETKA «5» craBuThCs, BBICOKMH YPOBEHb (IpOTrpaMMHBIN) - €CIM OTBET YYEHHKa
YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OLICHKY «5»:

IIOJIHO PACKPBITO COJEp’KaHUE MaTepuala B COOTBETCTBMM C TEMOH oOTBera, B 00OBEME,
IOPEeIyCMOTPEHHOM HpOrpaMMoil (B TOM uucie JEHCTBUS U3 pasjena «YUYEHHK MOXKEeT
HayuyuThCs» OOpazoBaTeIbHON IPOrPaMMBbl), U YUEOHUKOM;

U3JI0)KEH MaTepHuall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3Yysl OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY, B OIPEJCIECHHON JIOTUYECKOW IIOCIEI0BAaTEIbHOCTH; TPABUJIBHO BBINOJIHEHbI
PUCYHKH, YEPTEKH, COITYTCTBYIOIUE OTBETY;

MIOKa3aHO YMEHUE WLIOCTPUPOBATH TEOPHIO KOHKPETHBIMU NPUMEPAMU, IIPUMEHSATH €€ B HOBOM
CUTYallMU IIPY BBINIOJHEHUH NTPAKTUYECKOTO 3a/1aHuUs;

IPOJEMOHCTPUPOBAJ ~ 3HAHME  TEOPUM  paHEE  MU3YYEHHBIX  COMYTCTBYIOIIUX  TEM,
c(OPMHPOBAHHOCTh U YCTOMYMBOCTH UCIOIb3YEMBIX IPH OTBETE€ YMEHUI U HABBIKOB,;

OTBeYasl CaMOCTOSTENbHO, 0€3 HaBOSIINX BOIPOCOB YUUTES;

BO3MOXXHBI OJlHA - JIBE HETOYHOCTH IIPH OCBEIIEHHE BTOPOCTENIEHHBIX BOIPOCOB HJIM B
BBIKJIa/IKaX, KOTOPbIE YYEHUK JIETKO UCIIPABUJI I1OCJIE 3aMEYaHUs yUUTES.

OTMETKA  «4» CTaBUTCS, TOBBILIEHHBIH  ypOBEeHb  (NMPOrpaMMHBIN) —  eclu
IPOJIEMOHCTPUPOBAHO pEIICHNE HECTAaHAAPTHON 3a/1a4uH, TJie MOTpedOoBaIoCh IEHCTBUE B HOBOIA,
HEMPUBBIYHON CHUTyallud (B TOM 4HCIe JCHCTBUSA M3 pazfenia «YUEHHUK MOXKET HAyYUThCS
O06pa3oBarenbHON IPOrpaMMBbl),

€CJIM OTBET yYCHMKa yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUAM K OTBETY Ha OLEHKY «5», HO JlaH
0e3 UCMoJIb30BaHUsI COOCTBEHHOI'O IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs 3HAaHUI B HOBOM
CUTyallud, 0e3 HCIOJIb30BaHUS CBS3eH C paHee HW3yYEeHHBIM MaTepHajioM U MaTepuasoMm,
YCBOEHHBIM IIPU U3YUYEHUU APYTUX MPEIMETOB;

€CIIM yYalllMiCs TOMYCTHII OJTHY OIIMOKY MM He 0oJiee IBYX HEA0YETOB M MOXKET UX HCIIPABUTh
CaMOCTOSITENIbHO WU C HEOOJIBIIONW MOMOUIBIO YUUTEIS.

OTMETKA «3» craBuTCs, €ClIM ydYalluiics OCBOMJI HEOOXOIUMBIH YpOBeHb (0a30BBIi)
00pa3zoBaTenbHONW MPOrpaMMBbl IO TIpeAMETy (paszaen «YdueHuK HayduTcs» OOpa3zoBaTenbHOM
poTrpaMMbl) JOMyCTUI He Oosiee 0HON rpy0oi OMMOKK M JBYX HEIOUYETOB, HE Ooyiee OIHOM
rpyooit u onHOUM He rpyOoi omuOKu,HEe Oosee OBYX - TpPeX HErpyObIX OmMOOK, OJHOW  HE
rpy0oii OIMOKH U TpeX HE0UETOB; JOMYCTUII YEThIPE — MSTh HEI0UETOB.

OTMETKA «2» crtaBuTCS, €ClIA y4YalllCs HE OBJIAZE] OCHOBHBIMH 3HAHUSAMHU U YMEHUSAMH B
COOTBETCTBUHM C TPEOOBAHUSMH IMPOrPaMMBbl M JOMYCTWI OOJbIE OMIMOOK M HEI0YETOB, YeM
HE00XO0AUMO ISl OLEHKH «3».

OTMETKA «l1» craBuTCS B TOM cillydae, €CJIM YYEHMK HE MOJKET OTBETHTh HM Ha OJUH U3
IIOCTABJICHHBIX BOIPOCOB.

Kpurepuu onieHuBaHMs MUCHMEHHBIX paboT



KonTtponbHas paboTta 1mo OMOJIOTHH MMEET CICAYIONIYI0 CTPYKTYpPY: MepBasi 4acTh — 0a30BBIM
Mmatepuai ( Ha yIOBJICTBOPUTEIbHYIO OTMETKY); BTOpasi YaCTh MaTepHajl MOBBIIICHHOIO YPOBHS
( Ha XOpOILIYI0 OTMETKY); TPEThs YaCTh MaTe€pHall BLICOKOTO YPOBHS ( HA OTJIMYHYIO OLIEHKY)
OTMETKA «5» craButcs 3a paboTy, BBIITOJHEHHYIO TIOJTHOCTBIO 0€3 OIMOOK M HEI0UETOB.
OTMETKA «4» ctaBuTcs 3a paboTy, BBIOJTHEHHYIO MOJHOCTBIO, HO MPH HAJIWYUW B HEH HE
Oonee oHOM HeTpyOoii OIIMOKK U OJTHOTO HEJ0UeTa, He 00JIee TpeX HEA0UYECTOB.

OTMETKA «3» craBuTCS, €ClIM yYEHHK, MPABWJIBHO BBITIOJHMUI 33JlaHus 0a30BOrO YpPOBHI,
BEIIOTHIIT He MeHee 40% Bceil paboThI WK AOMYCTUI He OoJiee OHON rpyOoii OMMOKN U IBYX
HEJI0YeTOB, He Ooyiee OJHOW TpyOOl W OAHOW HerpyOor ommoOKu, He Oosee Tpex HerpyObIxX
OmMOOK, OHON HErpyOoil OMIMOKH U TPEX HEIOYETOB, MPU HATMYUH YETHIPEX - MSITH HEIOUYETOB.
OTMETKA «2» -cTaBUTCS, €CIM -4YUCJIO OMMOOK W HEJAOYETOB TMPEBBICUIO HOPMY JUIS
OTMETKMU «3» nnu npaBuibHO BeimonHeHO MeHee 40% Bceit paboThl.

OTMETKA «l» craButcs, €y Y4EHUK COBCEM HE BBIIIOJHUII HUA OJIHOTO 33JIaHMSI.

Orenka 1abopaTopHO pabOTHI 1O OMOJIOTUN

ba3oBblil (OMOPHBINM) YpOBEHb MOCTHIKEHHUS IUIAHUPYEMBIX PE3YyJbTaTOB CBUICTEIHCTBYET 00
YCBOCHHH OIMOPHOW CHUCTEMbI 3HAHWHA. YYEHUK CIIOCOOCH CTaBUTH II€Jb, BBIMOJHATH PadOTy,
OTBEYaTh Ha BOIIPOCHI, JIENATh BHIBO/I.

[TpeBblmaromuii  6a30BbIii ypOBEHb — IOBBIIIEHHBIH YpOBEHb JOCTH)KEHHUN IJIAaHUPYEMBbIX
pe3yNbTaTOB. YUYEHHUK CIOCOOEH CTaBUTH I€Jlb, BBIMOJHATH pabOTy, OTBEYaTh Ha BOIPOCHI,
JIeJ1aTh BBIBO/I.

Bricokuii ypoBeHb — ypOBEHb, JEMOHCTPHUPYIOUIUN YIIIYOJICHHOE IOCTHKEHUE TIIAHUPYEMbIX
pe3ysbTaToB. YUEHUK CIIOCOOEH CTaBUTh 1i€Nb, BBINOJHATH pabOTy, OTBEYaTh Ha BOIPOCHI,
AHAIM3UPOBATh TOJYYEHHBIH pe3yabTarT, JellaTh BBIBOJ, OLIEHHWBATh CBOIO PabOTy u paboTy
OJIHOKJIACCHUKOB.

[ToHMXKEeHHBII YypOBEHb — YpOBEHb, ONPEIEISIONUN TOCTUKEHUE IUIAHUPYEMBIX PE3YIbTaTOB
HIDKE 0a30BOr0 YpOBHA. YUEHUK CIIOCOOEH BBIMOJIHATH PabOTy, MO melu, chOpMYITUPOBAHHON
YUHUTENIEM WUJIU APYTUMH YYEHUKaMHU.

Huskuii ypoBeHb [OCTH)KEHUH — HEIOCTH)KEHHE 0a30BOro ypOBHS. YYEHMK HE MOXKET
CaMOCTOSITENILHO BBITIOJIHATH PadoOTYy.

OTMETKA «5» craBuUTCS; €ClM, Y4YalllUiCs BBIMOJHSAET pPabOTy B TMOJHOM oO0BEME C
COONIOZICHMEM HEOOXOAMMON TMOCIEOBATEIHbHOCTH TMPOBEICHUS OMNBITOB M W3MEPEHHIA;
CaMOCTOSITEIHO UM pallMOHAJIbHO MOHTHPYET HE00XoauMoe oOOpyAOBaHUE; BCE OMBITHI
MPOBOAMT B YCIOBUSX M PEKMMax, 0OECIEUNBAIONINX MOTy4YeHUE MPABHIBHBIX PE3yJbTaTOB U
BBIBOJIOB; COOJIO/Ia€T TpeOOBaHMS -MpaBWJI OE30MAaCHOTO TPy/a; B OTUETE MPaBUIBLHO U
AKKypaTHO BBITIOJHSET BCE 3alMCH, TaOJUIbI, PUCYHKH, UYEPTEXKH, TrpadUKu, BHIUMCICHHUS,
MIPABUJIBHO BBIMOJIHSET aHAJIU3 MOTPEIIHOCTEH.

OTMETKA «4» craButrcsa, ecnu BbimonHeHbl TpeboBanuss k OTMETKE «5», HO OBLIO
JOTYIIEHO IBa-TPU HEJoueTa, He 60see 0fHOM He rpy0oit OMMOKH U OJHOTO HEOYETa.
OTMETKA «3» craButcs, ecinu paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BbEM BBIIIOJHEHHOM
YaCTH TaKOB, YTO IIO3BOJIAET TOJYYUTh MPABUIBHBIE PE3yJbTAaThl W BBIBOJBI; €CIHM B XOJIE
MIPOBEJICHUS OTBITa U U3MEPEHU OBLITU TOMYIIECHBI OIIHNOKH.

OTMETKA «2» craBuTcsi, ecii paboTa BBITIOJIHEHA HE TIOJHOCTHIO U OOBEM BBITTOJTHEHHOM
gacThd pabOThl HE TIO3BOJSET CHAeNaTh MPABUJIBHBIX BBIBOJOB; €CIU OIBITHI, W3MEPECHUS,
BBIUMCJICHMS], HA0JII0I€HUSI TPOU3BOIMIINCH HEMPABUIBHO.

OTMETKA «l» craBuTCs, €ciu ydauuiics COBCEM He BBINOJHMI paboTy. Bo Becex, ciyuasx
OIICHKA CHMYKAETCS, €CJIM YISHUK HE COO0II01an TpeOOBaHU MpaBuUil 0€301acHOTO Tpy/a.
[Tepeuens ommbOK

['pyOblie ommOKw.

1.He3Hanue onpenencHuid OCHOBHBIX TMOHSTHW, 3aKOHOB, ITPAaBHJI, OCHOBHBIX ITOJIOKEHHUI
Teopuu, GOpMyII, OOIIETTPUHITHIX CUMBOJIOB 0003HAaYeHUs (PU3NYECKHX BEIWYWH, CAUMHHUI] UX
U3MEpEHMUS.

2.Heymenue BbIIENATH B OTBETE TJIABHOE.



3.Heymenue mnpuMeHSATh 3HAHUS [ peHIeHHs OHOJOTMYEeCKHX 3aJady U OOBSCHEHHS
(GU3HYECKUX SBJICHUIN; HEMPABWIBHO CHOPMYIUPOBAHHBIE BOIMPOCH 3a7a4d WM HEBEPHBIC
0o0BsicHEHUSI Xofa €€ pelleHUs; He3HaHWe MPUEMOB pEIICHUs 3a/lady, AHAJOTUYHBIX paHee
pELIEHHBIM B KJIACcCE; OLIMOKM, IOKa3bIBAIOLIME HENPABUIbHOE NOHMMAHUE YCJIOBMS 3alayu
HENPaBWJIbHOE UCTOJIKOBAHUE PELICHUS.

4. HeymeHMe YUTATh U CTPOUTH TPAPUKH ¥ IPUHIIUITHATHEHBIC CXEMBI.

5.Heymenue moArotoBuTh K paboTe yCTAaHOBKY WJIM JIabopaTopHOe 00OpyIOBaHUE, MPOBECTU
OTIBIT, HEOOXOIUMBIE PACUETHI HJIM HCIIOB30BATh MOJMyYCHHbIE JaHHBIC 111 BBIBOIOB.
6.HeOpexHoe oTHOIIEHHE K TaOOPaTOPHOMY 000PYIOBAHHUIO M U3MEPUTEIBHBIM MpUbopam.
7.Heymenue onpenenuTs MoKa3aHue U3MEPUTEIBLHOTO MPUOOpa.

8.Hapymenue tpeGoBanmii mpaBui 6€30MaCHOTO MpyAa P BHIITOJIHEHUU YKCIEPUMEHTA.
Herpy0sie ommboku.

1.HetouHnoctu ¢GOpMyIUpOBOK, OINpeAeNeHUl, MOHATHI, 3aKOHOB, TEOpUH, BbI3BAaHHbBIC
HEIOJHOTOM OXBaTa OCHOBHBIX INPU3HAKOB OIPEIENISIEMOrO MOHSTHS; OIIMOKH, BbI3BaHHbBIE
HECOOTIOICHUEM YCIIOBHUI MPOBEACHUS OMBITA MIIK U3MEPEHHIA.

2.0mumOKu B YCIOBHBIX O003HAYEHHUAX HA MPUHIHUIHUAIBHBIX CXEMaX; HETOYHOCTH YEPTEkKEH,
rpauKoB, CXEM.

3.IIporyck i HETOYHOE HANMMCAHUE HAMMEHOBAHUH eIUHUI] (PU3HUYSCKUX BEITUIHH.
4.HepanmoHanbHbIi BEIOODP X0/1a PELICHHUS.

Henouertsl.

1. HepauuoHanbHbIE 3alIUCH TPU BBIYMCICHUSIX, HEPALIMOHAIBHBIC MTPUEMbI BHIYMCICHHM,
npeoOpa3oBaHuil U pelIeHU 3a1a4.

2. Apudmernyeckue omMOKU B BEIYUCICHUSAX, €CITU 3T OIIUOKU rpy00 HE HCKaKaAIOT
pPeaIbHOCTh MOJYYEHHOI'O pe3yJibTaTa.

3. OTaenbHbIE MOTPEIIHOCTH B POPMYITHPOBKE BOIPOCA UM OTBETA

Kpurepun oieHKHM KOMITBIOTEPHON MTPE3EHTALNN

COJEPXAHUE OIIEHKU1

Tema npe3eHTanu

CooTBeTCcTBHE TEMBI IPpOrpaMMe yueOHOTro IpeaMeTa, pa3zesna

JlunakTrueckue U METOJUYECKHE eI U 3a/1a4M PE3eHTau!

CooTBeTcTBHE LI€NeH TOCTaBICHHON TeMe

JlocTrxkeHue MoCTaBIEHHBIX LeNel U 3a7a4

Bolnienenrie OCHOBHBIX UJIEW MTPE3EHTALUU

CootBeTcTBHE LENSIM U 33ja4aM

ConepxaHue yMO3aKIHOUCHUN

BBI3BIBaIOT T MHTEPEC Y AyAUTOPUH

Conepxxanue

JocroBepHas nHdopmaiys 006 HCTOPUIYECKUX CIIPABKAX U TEKYIIHUX COOBITUSAX

Bce 3akitouennst oATBEPAKACHBI JOCTOBEPHBIMU UCTOUHUKAMU

SI3BIK M37105)KEHUS MaTepuraja MOHITEH ayUTOPUN

AKTYyallbHOCTb, TOYHOCTb U MOJE3HOCTh COAEPKaHUS

[Ton6op uHbOpMAaIIK 7151 CO3aHUS TPOCKTA — MPE3CHTAIIUN

['padmyeckue WILTFOCTpALIUU AJIs IPE3CHTAIUN

CraTucruka

Juarpammsl u rpaduku

OKCMEPTHBIE OLIEHKU

Pecypcel MaTEpHET

[Tpumepsi

CpaBHeHus

[uTate! 1 T.1.

[Tomaga Marepuana MpoeKTa — Mpe3eHTAIHH

XpoHoaorust



[Ipuopurer

Temaruueckas n1ociaea0BaTeIbHOCTh

CtpyKTypa [0 NPUHLHUITY «IpobiieMa-penieHre)

Jloruka u nepexo/pl BO BpeMs IIPOEKTa — PE3EHTAUU

OT BCTyIUIEHHS] K OCHOBHOM 4acTu

OT 01HOM OCHOBHOM HJieU (YacTH) K Ipyron

Ot oziHOTO Claiifia K Apyromy

I'unepccebuiku

3akaroueHue

SIpxoe BbICKa3bIBaHUE - NIEPEXO/] K 3aKIHOUECHUIO

[ToBTOpEHNE OCHOBHBIX LI€JI€H U 3a/1a4 BHICTYIIJICHUS

BriBonl

[TonBenenue UTOros

KopoTkoe u 3anoMuHaromieecst BoICKa3bIBaHUE B KOHIIE

Ju3aiin npe3eHTauuu

Ipudt (unraemocts)

KoppekTHo 1 BeIOpan 1BeT (poHa, mpudTa, 3aroJJOBKOB)

DJIeMEHTHI aHUMAIUU

TexHuyeckas 4acThb

I'pammaruka

[Toaxomsuii cnoBapb

Hanuuue ommbok mpaBorycaHus U ONe4aTok

OTMETKA «5» (otinuHo). B paGote co0moieHbI BCe KPUTEPUH OLEHKU

OTMETKA «4» (xopo1o). B pabote BbIsSBIEHBI HECYILIECTBEHHBIE OIIMOKH, HE MOBIUSABLINE HA
o0mmuii pe3ynbraT paboThl.

OTMETKA «3» (yaosneTBopuTenbHO). B npe3enTanuu BeIBIEHBI 1-2 CylIeCTBEHHbIE OIINOKU.
Bo3moxkHbIe OmmoKu:

coJiep’KaHue HeIOCTAaTOYHO A0Pab0TaHO, UTOOBI CMBICII CTaJl IOHATEH;

HETOYHOE MCII0JIb30BaHME HAyYHONH TEPMUHOJOIMM, HEKOTOpPbIE MOAPOOHOCTH YMYLIEHBI WIN
HENPaBUJILHO UCTOJKOBAHBI,

HEe3HauuTelbHble opdorpaduyeckue U rpaMMaTHUECKUE OIMIMOKM WIIM OINEYaTKH, KOTOpble He
OTBJIEKAIOT OT COZEpPKAHMUS;

HapyILICHNs B OPraHU3alMOHHON CTPYKTYpE NPE3EHTALH, CIIali10B;

MPUCYTCTBYIOT NU300paKE€HUS!, HE UMEIOIINE OTHOUIEHUSI K COAEPKAHUIO;

JU3aiiH Mpe3eHTaluy, CIaiiJloB HEJAOCTaTOYHO YMECTeH (SpoK WiM OJelleH, OTBIEKAeT
BOCITPHUSITHE U T.1I.).

OTMETKA «2» (Heyn0BIETBOPUTEIIBHO).

B pabote BbIsiBIEHBI TpU U 00JI€€ CYIIECTBEHHBIX OLIMOOK.

Pabora conepxuT MHOKECTBO opdorpauueckux U rpaMMaTHYECKUX OIIMOOK;

PaboTa nemoHcTpupyeT poOesnsl B TOHUMAaHUH OCHOBHOTO COJICPYKAHUS.

OreHMBaHUE TECTOBBIX paboOT

TecroBble 3amaHMs TpeIHA3HAYCHBI /IS NMPOBEPKH 3HAHWK ydammxcs 5-9 KiaccoB MO BceM
T€MaM MPOTrpaMMBI.

VYyamumMmcst npeanaraeTcs BapuaHT — BapUaHThI 33JaHUN (3TO 3aBUCUT OT YPOBHS MOATOTOBKH
Kjlacca W TeNaroru4yeckoi 3agaun). PeriiaMeHT B MMHYyTaxX YCTAHaBIMBAETCS MO TOMY K€
npuHuuny. EcTb TecThl Tekymiero KoHTpois Ha 5-10 mMuHyT, a ObiBatoT — Ha 20-45 MHHYT.
JlokanbHBIM aKTOM Ha Kadeape ecTecTBeHHO-HayyHoro uukia MBOY «MHxeHepHbIN nuieit
HI'TY» Ob11u pUHSATHI CASAYIOMNE HOPMBI OIIEHUBAHUS TECTOB:

omeHka «5» (Bbicokmii ypoBeHb) — 89-100 %;

orieHKa «4» (MOBBIIIEHHBIN ypoBeHb) — 70-88%;

oreHka «3» (6a30BsIif ypoBeHb) — 50-69%;

orieHKa «2» (Hmke 6azoBoro) — 36-49%);



orieHKa «1» (HU3Kkuil ypoBeHb) — 35 % u HIKE.



