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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke nporpamMmbl MO OHOJIOTUM TEOPETHUYECKYIO OCHOBY [UIsl ONpPEICICHUS
MOAXOI0OB K (OPMUPOBAHUIO COACpkKaHHS ydeOHOro mpenMera «bBHOIOTHS» COCTAaBHIIM:
koHnenryaibHbie ToNokeHUsT PI'OC COO o B3aUMOOOYCIOBIICHHOCTH IIEJICH, COJepIKaHus,
pe3ynbTaToB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, IOJIOKEHUSI 00 00X
HeIsIX M TMPHUHIMIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHErO OOIIero
obpaszoBanus B Poccuiickoit denepanuu, a Takke MOJOKEHUs 0 crienuduke OMOIoTHu, €€ 3HAaUeHUU
B TIO3HAHWUHM KUBOW MPUPOIBI U 00eCleYeHnH CYIIECTBOBAHUA YeoBeueckoro obmectsa. CoriacHo
HA3BaHHBIM TIOJIOXKEHHSIM, OINpEAENieHbl OCHOBHBIE (YHKIMU MPOTrpaMMbl MO Ouoiorud u eé
CTPYKTYypa.

[Iporpamma mo Ouosoruu Aa€T MPEACTABICHHE O LENsAX, 00 o0miel cTpareruud oOydeHus,
BOCIIUTAHMS U Pa3BUTHUSI OOYUAIOLIUXCS CpecTBaMU yueOHoro npenmMera «buosiorusy, onpenenser
00s13aTeNbHOE MPEIMETHOE COJIEpPIKaHUe, €ro CTPYKTYpPY, pacmlpeiesieHue Mo pas3jienaM U TeMa,
PEKOMEHIYEMYIO ITOCIIeIOBATEILHOCTh H3YUCHHS YI€OHOTO MaTepralia ¢ y4€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3CH, JIOTUKH O0Opa30BaTEIILHOTO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuxcs.

B nmporpamme mo O6uonoruu Takke yUUTHIBAIOTCS TPeOOBaHUS K IIIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3ysibTaraM oOydeHUs B (OPMHUPOBAHWU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHOW  JI€ATENIbHOCTH/YY€OHbIX  JCHCTBUH  OOydyalomMXCs IO  OCBOCHUIO
coJiep>KaHusi OMOJIOrHYecKOro oOpa3oBaHusl.

B nporpamme mo Omonmorumu (10-11 kmaccel, 0a30BbIii ypOBEHb) pEaTU30BaH MPUHIUI
MPEEMCTBEHHOCTH B  HM3y4eHWW OuWoyiornu, Omaromaps dYemMy B HEW TpoCMaTpUBaeTCs
HAIPaBJICHHOCTh Ha pPa3BUTHE 3HAHWMA, CBSI3aHHBIX C ()OPMHUPOBAHHEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, [ICHHOCTHBIX OPUCHTAIMIA JIMYHOCTH, YKOJIOTHUECKOTO MBIIIJICHUS, TIPEICTAaBICHUN
0 37I0pOBOM 00pa3e KHU3HU U OEPEKHBIM OTHOIIIEHHWEM K OKpYKaroliel mpupoaHoi cpexae. [loatomy
Hapsily ¢ M3y4eHHEeM OOIEeOMOIOTHYEeCKHX TEOpHi, a TakkKe 3HAHWM O CTPOCHUHU KHUBBIX CHCTEM
pPa3HOTO paHra M CYNTHOCTH OCHOBHBIX ITPOTEKAIONINX B HHUX MPOIIECCOB B MTPOrpaMMe 10 OHUOJIOTHN
yJIeJICHO BHHUMAHHE WCIOJIb30BAHUIO IOJYYCHHBIX 3HAHHWHA B ITOBCEAHCBHOW XWU3HU IS PEIICHUS
MPUKJIAIHBIX 33724, B TOM YHCcIe: TPodUIaKTUKN HACIEACTBEHHBIX 3a00I€BaHMI YeIOBEKa, METUKO-
TEeHETUYECKOTO KOHCYJIBTHPOBAHMS, OOOCHOBAHHS JKOJOTHYECKH IIEIECOOOpPa3HOTO TOBEIEHUS B
OKpY)KarfoIlleld MPHPOJHON cpejie, aHAIHM3a BIMSHHUS XO3SHCTBEHHOW JCSITEILHOCTH YelIOBEKa Ha
COCTOSIHME TIPHPOJHBIX M HWCKYCCTBCHHBIX JKOCHCTEM. YCHJICHHE BHHUMAaHUS K MPUKIIAJTHON
HAMpPaBIEHHOCTH y4eOHOTO mpeaMera «bHUoNoTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTIeUeHus
YCIOBUM I pelIeHHs] OJHOW M3 aKTyalbHBIX 3aJad IIKOJBHOTO OMOJOTHYECKOr0 OOpa30BaHUSA,
KoTopas TmpeanonaracT (OPMUPOBAHWE Y OOYYAMOIIUXCS CIHOCOOHOCTH aJalTHPOBATBCS K
W3MEHCHUSM JTUHAMHYHO Pa3BHBAIOIIECTOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHMsl 3aHUMaeT BaxHoe Mmecto. OnHa
obecnieunBaeT (GOPMUPOBAHHE Yy OOyYAIOUIMXCA NPEACTABICHUNA O HAYYHOW KapTUHE MHPa,
pacimupsieT 1 00001IaeT 3HAHUS O KHUBOW MpHpOJE, €€ OTIMYUTENbHbIX MPHU3HAKaX — YPOBHEBOM
OpraHM3alii U HBOJIOLWHU, CO3MAET YCJIOBUSA JUIA: I[IO3HAHUS 3aKOHOB J>KUBOIM MPUPOABI,



¢dbopMupoBanus PYHKIIMOHAIBHON TPAaMOTHOCTH, HAaBBIKOB 3/JOPOBOTO U 0€30MacHOro odpasa *KHU3HHU,
HKOJIOTMYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHHUS K JKUBOM MPUPOJIE U YEIIOBEKY.

Bonpmioe 3nauenne 6I/IOHOFI/I$I HUMECT TAKKC IJId PCIICHUA BOCIHUTATCIIBHBIX W PA3BUBAIOIIUX
3aJad cpeaHero oOmero oOpa3oBaHUs, coIMAIM3alMU oOydamomuxcs. M3ydenue Ouonoruu
o0ecrieurBaeT ycJIOBUS Ui  (OPMHUPOBAHUS HUHTEIICKTYyaJbHBIX, KOMMYHUKALIMUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOU KYJIbTYPHI, CIOCOOCTBYET MHTErpaluu OMOJOTHYECKUX
3HaHUI C TPEJCTABICHUAMU M3 JAPYIHX y4eOHBIX NPEJAMETOB, B YaCTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE MOJIOKEHUS O IPEIHA3HAYEHUH YIeOHOT0 npeMeTa « BHoIorHs COCTaBHIN
OCHOBY [UIsl OINpeAeNieHUs TOIXOJOB K OTOOpY U CTPYKTYPUPOBAHHIO €ro CoOJepKaHusl,
MPEJICTABJICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conepkanusi yaeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIHK KYJIBTYpPOCOOOPa3HOTO MOJX0/a, B COOTBETCTBHHM C KOTOPHIM OOYYaOIIHECsS JOJIKHBI
OCBOUTH 3HAHMS W YMEHHs, 3HAYMMble UIsi (OPMUPOBAHUS OOIIEH KyIbTYphI, ONpPEAESIONe
aJIeckBaTHOE TIOBEJIEHHME 4YeJOBeKa B OKpYXKalolleld MPUPOTHONW cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KM3HU M TPAKTUYECKON aesTenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTHI COJICPKAHUS, KOTOPBIE CIYXKaT OCHOBOM Ui (DOPMUPOBAHHS MIPEICTABICHUH O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MHUpa M IEHHOCTHBIX OpPHUEHTAIUSX JIUYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJAEpKaHHs y4yeOHOro Marepwaja B TMporpamMmMe 1O OHOJIOTHH
OCYIIECTBIICHO C YYETOM TNPHOPUTETHOTO 3HAYCHHS 3HAHUHA 00 OTIMYMTENBHBIX OCOOCHHOCTSIX
’KMBOM MPHUPOJIBL, O €€ YPOBHEBON OpraHM3allly U 3BOJIOLMU. B COOTBETCTBUM C 3THUM B CTPYKType
yueOHoro npenmera «buonorus» BbAEICHBI CIEYIOIUE COepKaTeNbHbIe IMHUM: «BHoI0rus Kak
Hayka. MeToapl HayyHOro mnosHaHus», «Kierka kak Oumosormyeckas cucremayn, «OpraHusm Kak
Oouosnoruueckas cucreMay, «CrucreMa U MHOTOOOpa3ue OpraHMYecKoro MUpay, «IBOJIOLHUS KUBOI
IPUPOJB», «IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3ydyenuss yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJIQJIEHUE
00Oy4arolMMUCS 3HAHUAMU O CTPYKTYpPHO-(YHKIIMOHAJIbHOW OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra U IpruOOpEeTeHNEe YMEHUN MCIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JACHCTBUN B OTHOIICHHUH
00BEKTOB >KMBOI MPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

JlocTiwkeHne 1Leiau wu3ydyeHuss yueObHoro mnpeamera «buomorus» Ha 0a30BOM ypoBHE
o0ecrieunBaeTCs pelIeHuEeM CIeTYIONUX 3a/1au:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBl 3HAHUW O OMOJOTHUYECKUX TEOPHUSX, YICHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIax, CIy)KallMX OCHOBON i1 (OPMHUPOBAHUS MPEACTAaBICHUI
0 €CTECTBEHHO-HAYYHOM KapTHHE MHPA, O METO/IaX HayYyHOI'0 MO3HAHUS, CTPOSHUH, MHOT000pa3uu U
0COOEHHOCTIX JKUBBIX CHCTEM pa3sHOTro YpPOBHA OpraHu3alri, BbIAAIOIIWXCA OTKPBITHAX U
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

dopmupoBaHHe y O0O0y4arOImUXcs TI03HABATEIbHBIX, WHTEIUIEKTYaJlbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHal3a AaHHBIX O IMYTSIX Pa3BUTHSA B OMOJIOTUU HAYYHBIX B3IJISAA0B, HJIEH
1 IOAXO0O0B K U3YUCHHUIO )KHUBBIX CUCTEM PA3HOT'O YPOBHA OpraHu3alvu,

CTAHOBJICHHE y 00ydYaromuxcs oOIIell KyabTyphl, (DYHKIIMOHAIILHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATHh U OIICHUBATH SIBJICHUS OKPY)KAIOLIETO MHUpaA XUBOW MPHUPOIBI HA OCHOBaHWUHU
3HAHUH U OIBITA, MOJYYEHHBIX [IPU U3YUYECHUH OMOJIOTUH;



dbopmMupoBaHKEe Y 00YYAIOIINUXCS YMEHHI HIUTFOCTPUPOBATh 3HAYCHUE OMOJIOTUYCCKUX 3HAHUM
B MPAKTHYECKOW NEATEIILHOCTU YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTUH WU
arpoOMOTEXHOJIOTHIA;

BOCIIUTAHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS 4YCJIOBEKOM >KUBOU pupoanl,
HEOOXOMMOCTH OEpPEKHOTO OTHOUICHUsS K HEH, COONIOIEHUS ITHYECKHMX HOPM MpPU IMPOBEACHUU
OMOJIOTHYECKHUX HCCIICIOBAHUM;

OCO3HAHUEC IIEHHOCTU OMOJIOrMYECKUX 3HAHUI AJi1 TOBBIIICHHUA YPOBHA 3KOJIOTHYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TNPHOOPETEHHBIX 3HAHWH W YMEHUH B TOBCEIHEBHOW JKU3HU Ui OICHKH
MOCJICICTBUIM CBOCH JESITEIBHOCTH 110 OTHOIICHUIO K OKpYXKaloIied cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHUE U COOJTIOICHHE Mep MPO(QUIIAKTHKH 3200JICBaHU.

B cucreme cpemnero obmiero oOpasoBaHus «buomnorus», mzydaemas Ha 0a30BOM YpPOBHE,
SIBIISICTCS  00S3aTCNIbHBIM YYeOHBIM TPEAMETOM, BXOJISIIMM B COCTaB IPEJAMETHOHW 00JacTH
«EcTecTBeHHO-HAaY4HBIC TTPEMETHI.

s u3ydeHus: Ouonoru Ha 0a30BOM ypOBHE CpeHEro oOmiero oopa3oBaHus OTBOAMTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezeio).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOILIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMH HayKaMu, (Quiocodueld, 3TUKOH, OSCTETUKOM u mnpaBoMm. Ponp Ouojoruu B
(bopMHpOBaHNN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAYK.

Metoabl TO3HAHUS >KUBOM MpHUPOAbI (HAOMIOACHUE, SKCIIEPHUMEHT, ONKMCAaHUE, U3MEpPEHHE,
KJaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdeMmoHcTpanum:

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

TaOmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

[Ipaktuueckas pabora Ne 1. «lMcmonp3oBaHue pa3IUYHBIX METOAOB MPH HU3YYCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Xusbie cucteMbl (OHOCHUCTEMBI) KakK MpeaMeT u3yueHus ouoioruu. OTianune )XKUBBIX CHCTEM
OT HEOPTAaHUYECKOU MPUPOJIBI.

CaoiicTBa O6MOCHCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHU3ali OMOCUCTEM: MOJIEKYISIPHBIN,

KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUOBOM, 9KOCUCTECMHBIN
(OnoreoneHoTHYECKUIT ), OHOChHEPHBIN.

JdemoncTpanum:

Tabmuiet 1 cxeMbl: «OCHOBHBIE TPU3HAKK IKU3HW», «YPOBHH OpraHMU3aIMH KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XuMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUN COCTAB KICTKA. XHUMHUYECKHUE DIEMEHTBI: MAKpPODIEMEHTHI, MUKPODIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BellecTB B KieTke. [loanep:kanrne ocMOTHYECKOTro OasiaHca.

benxu. CocraB u cTpoeHune 6enkoB. AMMHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHumbie u
3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OEITKOBOW MOJEKYJIbI
(mepBrUYHasi, BTOpUYHAs, TPETHUUHAS M YETBEPTHUYHAs CTPYKTypa). XMMUYECKHUE CBOWCTBA OENKOB.
buonoruueckue GpyHKIMu OEIKOB.

®depmeHThl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTP,
cyoctpartHas creruduuHocts. Kopepmentsl. Butamunbl. OTianuus GpepMEeHTOB OT HEOPTraHUYECKUX
KaTaJIn3aTOPOB.

VYrieBonpl: MOHOCaxapuasl (TJIIOKO3a, pubo03a W JI€30KCHpH003a), Aucaxapuisl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (KpaxMai, TIMKOTeH, LEeJUTI0103a). buonornueckue pyHKIUN yTiaeBOOB.

Junuapsl: Tpurnuuepusl, pochomunuabl, crepoussl. ['napodpmisHo-ruIpodoOHbIE CBOICTBA.
buonornyeckne ¢yHkuun nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUIHMIOB KaK MCTOYHUKOB
SHEPIUH.

Hyxneunosbie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEHMHOBBIX KHCIOT.
Crpoenue u Gpynkiun JJHK. Crpoenue u pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.



HuTtonorus — Hayka o kierke. Knetounas teopus — npumep B3auMOIeHCTBUS uaeil u GpakTos
B HAyYHOM IMO3HAHUU. MeTO/IbI U3yUeHUS KICTKH.

Knerka kak nenoctHas jkuBas cucrema. OOuiue MpHU3HAKH KIETOK: 3aMKHYyTasi HapyXHas
memOpana, monekynsl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tunsl  KIETOK: dyKapuoTHdeckas M InpokapuoTudeckas. (OcoOEHHOCTH  CTpPOEHUs
MpOKapuoTHUECKON KieTku. KierouHnas crenka Oakrepuil. CTpoeHHE 3YKapUOTHYCCKON KIICTKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX (YHKIIHH.
[Inazmatnueckas MemOpana, e cBoWcTBa M (QyHkuuu. [luTomnmazmMa u €€ OpraHoUIbL.
OpnomemOpanubie opranounsl kinetku: JIIC, anmapar ['onbmku, nuzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHApPUH, MIacTuabl. [IporcxoxaeHne MUTOXOHAPUN M MiacTua. Bumsl
mwiactug. HemeMOpaHHble opraHouJbpl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIH,
PECHUUKH, KI'yTHUKU. DYyHKINN OPraHOUI0B KIETKU. BKitoueHus.

Snpo — perynsTopHblii 1eHTp kieTku. CTpoeHue sapa: sifepHas 00O0JOYKa, KapuoIuia3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdeMmoHcTpanum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneligen, P. Bupxos, J[x. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe  XHUMHYECKMX  JJIEMEHTOB B HEXKHBOM  NOPHUPOJE»,
«Pacnipenenenne XUMHYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumer u cxembl: «llepuogndeckass Tabnuila XUMHUYECKHUX dSIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJB», «buocunte3 Oenkay, «CTpoeHHEe MOJEKynbl Oenka», «CtpoeHue GepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crtpoenune monexkynsl ATO», «CTtpoeHHe 3yKapHOTHYECKOU
KJIeTKn», «CTpOe€HHE JKUBOTHOM KIETKH», «CTpOEHHE pacCTUTENbHOW KIEeTKN», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKNY, «CTPOCHHE sIIpa KIETKU», «Y TIAEBOABDY, «JIUnuas».

OO6opynoBaHHue: CBETOBOM MHKPOCKOI, OOOpyIOBaHWE /I TPOBEACHHUS HAOIIOICHUN,
U3MEpEeHUll, IKCIEPUMEHTOB, MHUKpOIpENnaparbl pPACTUTENbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopatopHass pabora No 1. «M3yueHume KaTaJIUTUUECKOW AKTHUBHOCTH (EPMEHTOB (Ha
MpUMepe aMHJIa3bl WIN KaTajaa3bl)».

JlaboparopHasi pabota Ne 2. «M3y4ueHne cTpOCHUS KIETOK PACTEHUH, )KUBOTHBIX M OaKTEpHid
MO MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIMpENapaTax U X OMUCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, UM MeTab0IM3M. ACCUMMWISIIMS (TJIACTHYECKUM OOMEH) M JUCCUMMIISALIUS
(oHepreTuyeckuii OOMEH) — JIBe CTOPOHBI €IWHOro TMpolecca Meradbonu3ma. Pomb 3aKoHOB
COXpaHEHMs BEIIECTB M SHEPTMH B TOHUMaHUU MEeTa0oI13Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W reTepoTpodHBIA. Pomb ¢depmeHTOB B 0OOMEHe
BELIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunTe3. CBeroBas u TemMHOBas (a3bpl QorocuHTe3a. Peakumm (doTocuHTes3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HaueHUEe (OTOCUHTE3a s KU3HU Ha 3emie. BrnusHue ycrmoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHUe OakTeprun. 3HAUeHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIie.



DHepreTudeckuii oOMeH B KjeTke. PaciienyieHue BemiecTB, BBIICICHUE U aKKyMYJIUPOBaHUE
SHEPruM B KIETKE. OJTambl JHEpreTuyeckoro obmena. Imukonus. bposkenue u ero BUBL
Kucnopognoe oxucienue, WM KiIeTOYHOe abixaHue. OkucnurtenbHoe (ocopunupoBaHue.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakiun marpuuHoro cuHre3a. [enermueckas wuHpopmanms wu JHK. Peamuzanus
FeHETUYECKON HHpoOpMaMu B KieTke. ['eHeTHYecKud KO M ero CBOMCTBA. TpaHCKpHUMIUS —
matpuunblii cuHTe3 PHK. Tpancmsanus — OumocunTtes Oenka. Dtambl TpaHcmsiuuu. KomupoBaHue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpbiTust BupycoB (/. WM. MBanoBcKkwmin).
OcoOeHHOCTH CTpPOEHHMs] M JKM3HEHHOro LHMKIa BHUpycoB. bakrepuodaru. bosesnu pacteHui,
KUBOTHBIX M 4YeJIOBEKa, BBI3bIBa€MbIe BHpycaMu. Bupyc mmmynoxedunmrta uenoBeka (BUY) —
Bo30yautens CIIM[a. OOpaTHas TpaHCKpUNIHMSA, peBepraza W uHTerpasza. llpodumakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHHIA.

JdeMmoHcTpanum:

[optpersr: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tumnel nutanus», «Metaboauzm», «MUTOXOHIAPUSY, «IHEPTETUUCCKUN
obmen», «Xnopomaact», «Porocuntes», «Ctpoenne JHHK», «Ctpoenue u (QyHKUHMOHUPOBaHHE
rea», «CuHre3 Oenka», «l'eHeTnueckuit kon», «Bupyce», «bakrepuodarn», «CTpoeHue u
xu3HeHHbIi K Bupyca CITNa, 6akrepuodaray, «Pemmukamus JJHK».

ObopynoBanue: moxaenu-anmiukanun «Yasoenue JHK wu Tpanckpunuus», «buocuntes
6enkay, «CTpoeHHe KIETKI», Mojielb cTpyKTypsl JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1wk, WM KU3HEHHBIM 1uka kietku. Wutepdasza u murto3. Ilpoueccsl,
nporekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunre3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAOOp — KapUOTUM. JIMMIOWTHBIA W TalJIOUTHBIA XPOMOCOMHBIE
Habopbl. Xpomatuisl. lluTomornyeckne OCHOBBI PAa3MHOXKEHHS M WHAWBHUIYAIBHOTO pa3BUTHS
OpraHU3MOB.

Henenue xierkn — muto3. Craguu muto3a. IIponeccsl, mpoucxosuiye Ha pa3HbIX CTaIUSIX
MUTO3a. bruonorndyeckuii cMbICII MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosnoe U mosoBoe. Buapl 6ecrnonoro pasMHOKEHUS:
JieIeHue HaJBO€, IOYKOBAaHHE OJHO- M MHOIOKJIETOUHBIX, CIOPOOOpa30BaHME, BETETATHBHOE
pa3MHOkeHHe. MIcKyccTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAaYEHHE JUISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINUHUS OT OECIOI0ro.

Meito3. Cramum wMeiioza. Ilpomeccel, mpoucxoasmme Ha craausx wmenosa. I[loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMBICH U 3HAaYEHHE ME03a.

I'ameTorenes — mporuecc oOpa3oBaHUsl MOJOBBIX KJIETOK Yy JKMBOTHBIX. [10JIOBBIE XKene3bl:
CEeMEHHUKM M SUYHUKU. OOpa3zoBaHME M DPa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30H,
SAHIIEKIIeTKA) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SAUIEKIETOK U CIIEpMaTO301/I0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpUOHANBHOE pa3BUTHE (IMOpHOTreHe3). DTarlbl
SMOPHOHAILHOTO PA3BUTHUS Y MO3BOHOYHBIX XHUBOTHBIX: JPOOJEHHE, TacTPYISLUs, OpPraHOTeHE3.
[ToctamMOpuoHanbHOe paszBuTHE. THUMBI TOCTAIMOPHMOHAIBHOTO PA3BUTHA: MPSMOE, HENpPSIMOe



(MmunHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHuW3MOB, (PAKTOPBI, CIOCOOHBIE BbBI3HIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHHU, CTaJUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuipl u cxembl: «DOPMBI Pa3MHOXKEHHSI OPTaHU3MOBY, «JIBOWHOE OIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOEe pa3MHOXEHHE pacTeHHil», «JleneHue KIeTKH OaxTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbI», «KiteTounblit nukin, «Pemmukanus JHK»,
«Murosy, «Melo3», «lIpsmoe m Hempsimoe pa3BuTHE», «l'amMeToreHe3 y MIEKONUTANOIIUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

OOopynoBaHue: MHUKPOCKOI, MHUKpomnpenaparbl «CrnepMaTo30uabl  MIIEKOIMUTAIONIETOY,
«Sinekierka miuekonuraromero», «Kapuokrnues B KJIETKaxX KOpEIIKa JIyKa», MarHUTHAash MOJEIb-
anruikanus «Jlenenue kietku», moaens JIHK, monens Metada3zHOl XpOMOCOMBI.

JlaGopaTopHble H NpaKTUYecKue padoThbl:

JlaboparopHast padota Ne 3. «HaOmromeHne MuTO3a B KIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEapaTax».

Jlaboparopuass pabora Ne 4. «3yueHue CTpOEHHS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun renetuku. Victopust pa3BUTHS T€HETUKH. POJIb IIUTOIOTUM ¥ SMOPHOTIOTHUN
B CTAHOBIEHUU TEHETHKU. BKian pocCHilCKUX U 3apyOeKHBIX Y4YEHBIX B pa3BUTHE TEHETHKU.
Metoasl TeHEeTUKH (THOPUIONOTUYECKHH, IUTOTCHETHYECKUH, MOJEKYISIPHO-TEHETUYECKUN).
OcHOBHBIE TeHETHYECKUE TOHATHS. ['eHeTudyeckas CHUMBOJIMKA, MCIOJIb3yeMas B CXemax
CKpEILMBaHHI.

3aKOHOMEPHOCTH HacCJIeI0OBaHUs MPU3HAKOB, ycTaHOBIeHHBIE . Mennenem. MoHnorubpuaHoe
CKpelllMBaHUe. 3aKOH eAMHO000pa3us THOpPUAOB MepBOro mokoieHus. [IpaBuio HOMUHUpPOBaHUS.
3aKoH pacierieHus MPU3HAKOB. [ umnoresza ynctorsl rameT. [1oHOE U HETTOJTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelIMBaHHWE.  3aKOH  HE3aBUCHMMOTO  HAcJeAOBaHUSI  MPHU3HAKOB.
[{uToreHeT4YeCKHEe OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUA. AHAIM3HUPYIOIIEe CKpEIlUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CueruienHoe HacneoBaHue npu3HakoB. Pabora T. MopraHna 1o clermieHHOMY HacaeI0BaHUIO
reHoB. HapyreHue crierieHust TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeAeNieHHe IModa. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHBIC U TeTEpOraMeTHbIE OpraHu3Mbl. HacnenoBanne npru3HaKoB, CIEIVICHHBIX C TIOJIOM.

N3menunBoCTh. BBl M3MEHYMBOCTH: HEHACIEJCTBEHHAs M HACIEACTBEHHas. Poib cpenbl B
HEHACJICJICTBEHHOW  M3MEHYHMBOCTH.  XapaKTEepUCTUKA  MOAU(MDUKAIMOHHOW  W3MEHYMBOCTH.
Bapuannonnsii psn v BapuanmonHas kpubas. Hopma peakuun npusHaka. KonnuecTBeHHBbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAITMOHHON H3MEHYHNBOCTH.

HacnencrBennasi, uiuM TEeHOTHNHMYECKas, W3MEHYMBOCTb. KOMOMHATHBHas HW3MEHUYUBOCTD.
Meiio3 u TmTONOBOM Tmpolecc — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs
M3MEeHYUBOCTh. Kimaccudukarys Myranuii: reHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacTOoTa M TPUYUHBI
MyTaruii. MyrareHasie (akTopbl. 3aKOH TOMOJIOTHUYECKHUX PSJI0B B HACJIECICTBEHHOW M3MEHUYMBOCTH
H. 1. BaBuiiosa.



BresaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4enoBeka. Kapuortun 4denoBeka. (OCHOBHBIE METOJBI TE€HETUKH YEJIOBEKa:
reHeaIOTHYSCKU, OJIM3HELIOBBIN, LIUTOreHETUYCCKUIA, OMOXMMUYCCKHM, MOJIEKYJISIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEACICHHEe TE€HOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHMUE,
reHOTUIIUpOBaHue, B TOoM uucie c¢ mnomoulpio [IIP-ananu3a. HacnenctBenHsle 3a0oieBaHus
YelloBeKa: TeHHbIe 00Jie3HH, OOJIE3HH C HACIEACTBEHHOHN MPEeApacHoiOKEHHOCThIO, XPOMOCOMHbBIE
6one3nu. CoMaTuveckne U reHepaTuBHbIE MyTanud. CTBOJIOBBIC KJICTKU. [IpHHIMIBI 310pOBOTO
oOpa3a JKHW3HHM, TUATHOCTHKH, MPOQPWIAKTHKH W JICUCHUS TeHETHYECKHUX Oosie3Her. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIULMHCKOM T'E€HETUKH B NPEIOTBPALICHUU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumnos.

Tabmuiper u cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHHE U €ro IIUTOTCHETUYECKash OCHOBAY,
«3aKOH pacHICTUICHHS] M €r0 IIMTOTeHETUYeCKasi OCHOBA», «3aKOH YUCTOTHI rameTy, «JlurudpuaHoe
ckpemuBanue»,  «lluTonornueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpeIIMBaHUs»,  «Meio3»,
«B3aumoielicTBUE alIeNbHBIX T€HOB», «l'€HeTHUEeCKUEe KapThl PACTEHUM, KUBOTHBIX M YEJIOBEKa»,
«l'enetuka mnonay, «3aKOHOMEPHOCTH HACIENOBaHUs, CLEIUICHHOrO ¢ mojioM», «KapuoTumnsl
YeJIOBeKAa U KUBOTHBIX», «Buasl wu3mMeHuuBOCTH», «MoOAU(PUKAIMOHHAS HW3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-hakTopay, «I'eHeTHKa Tpyni KpoBu», «MyTallMOHHAsE ©”3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmuukanun  «MoHOTHOpHAHOE CKpeluBaHuey», «HemonHoe
JOMUHUpOBaHUe», «JluruOpuaHoe ckpemuBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKponpenapar «Jpo3oduia» (HopMa, MyTtanuu (GOpMBI KpbUIBEB M OKpacku Teja), repdapuii
«I'opox mOCeBHOW.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlaboparopHasi pabota No 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO U JAUTHOPUIHOTO
CKpeIMBaHus Y AP030(UITbI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTopHas pabota No 6. «M3yueHue Moau(pUKAIMOHHOW H3MEHUYHMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuass pabora Ne 7. «AnHanmu3 wmyTtanmuii y Jpo3oduibl  Ha  TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaau3 POJAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U TPOLECC. 3apOoXkKJACHUE CelIeKUUH M JomecTukauus. Yuenne H. U.
BaBunoBa o0 1eHTpax TMPOUCXOXKIEHUS W MHOT000pa3usi KyJIbTYpHBIX pacTteHuid. LleHTpsr
MIPOMCXOXKACHUS TOMAITHUX JKUBOTHBIX. COpT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIuu. MacCoBBI U HHIUBUIYATbHBIA OTOOPHI B CENEKIUU
pacTeHuii U KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOICTBEHHOE CKpeUIMBAaHUE — HHOPHIMHT.
Uucras muans. CkpenuBaHue YUCTHIX JUHUE. ['eTeposuc, uim rubpuaHas cuina. HepoactBeHHOE
CKpelrBaHue — ayropuauur. Otnanéunas rudpuauzanus u e€ ycrnexu. MIcKycCTBEHHBI MyTareHes
Y TIOJIy4€HHUE MOJUILIONI0B. JIOCTUKEHHUS CENEKIIMU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib MPOU3BOJCTBA. ['€HHAas WHXXEHepus. OJTambl CO3JaHUA
pekomOunantHo JIHK wu TpancreHHsix opranusmoB. Kierounas wumxeHepus. Kiierounsie
KyJIbTypbl. MUKpPOKIIOHAIBHOE pPa3MHOXKEHUE pacTeHui. KIOoHMpoBaHHE BBICOKONPOAYKTHBHBIX
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CEJIbCKOXO03SIICTBEHHBIX OPraHU3MOB. JKOJIOTHUecKHe U dTruueckue mpoodiemsl. MO — reneruyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JdeMoHcTpaLUMu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuplt u cxembl: KapTa «LIeHTpbl NPOUCXOXKIEHUS W MHOr000pa3us KyJbTYpPHBIX
pacteHui», «llopoapl nOMamHUX >XKUBOTHBIX», «CopTa KYyJIbTYpPHBIX pacTeHUil», «OTaan€HHas
rubpuam3anmsi», «Paborer  akagemmka M. @. MWanoa», «llomummonams», «OOBEKTHI
OouoTexHoioruny, «Kinerounsie KyJlIbTyphl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE M TIEPEHOC T€HOB,
XPOMOCOM.

O6opynoBanue: MyJISKH IJIOJOB W KOPHEIUIOAOB MOUKHX (OPM U KYJIBTYpHBIX COpPTOB
pactenuit, repbapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CENEeKIMU PACTeHUHW M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMUCIHBITATENbHBI YYacTOK, B TEIJIMYHOE
XO035CTBO, 1a0OPaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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11 KJIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocelaku BOZHUKHOBEHUS BOJIIOLMOHHON TEOpUH. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
Ouosiornu. BnusiHue SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CaunerenbcTBa 3Boitonuu. llaneoHTonornueckue: nocieI0BaTeIbHOCTh HOSIBICHUS BUJIOB B
[AJICOHTOJIOTMYECKOM JieTonucH, nepexoansie GpopmMel. buoreorpaduueckue: cXoICTBO U pa3anydue
dayH u G10p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOACTBA M Pa3NUuus SMOPUOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:  TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJUMEHTAPHBIE  OPraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUYECKUE: CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OBoumonnonHas Teopus Y. lapsuna. [Ipeanoceliiku BOSHUKHOBEHUS JapBUHU3MA. J[BHXKyIMe
CHJIBI ABOJIIOLIMU BUAOB MO JlapBuHY (M30BITOYHOE pa3MHOKEHHE MPU OIPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas I3MEHIHBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN OTOOD).

Cunternyeckas teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpossosronus. [lomynsaius kak eTMHULA BUAA U 3BOJIIOLUU.

JBmwxyne cuiabl ((akTopsl) ABOJIONUH BHIOB B MpHPoJEe. MYyTalMOHHBIA IMPOLECC |
KOMOWHATHBHAsI U3MEHUYMBOCTD. [loNyIsIOHHbBIE BOJIHBI U ipeiid reHoB. M30sus 1 MUTparusl.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boouuu. [IpumMepsl npucnocobieHuit y
opraHu3MoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun u BupmooOpazoBanue. Kpurepum Buga. OcHOBHblE (GOpMBI  BUIA000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MakposBomtoniust. Popmbl  3BONMIOLMU:  (UIIETHYECKasi, JUBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHue oT HecHelHMaTu3UPOBaHHBIX MpenkoB. [Iporpeccupyromas cnenuaiu3amnmsl.
AnantuBHas paauaIus.

JdemoncTpanum:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. Bbap, O.
I'exkkens, @. Mromiep, A. H. CeBeprios.

Tabnuuel u cxembl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiiey, «3apOo/bIIU MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBI 3a cyliecTBoBaHUE», «EcTecTBEHHBIH O0TOODY,
«MHoroo0pasue copToB pacTeHuil», «MHorooOpa3ue MOpoA KUBOTHBIX», «[lomymsiumy,
«MyTalMoHHasT M3MEHYHMBOCTHY», «Apomopdo3bl», «Manoamantauun», «OOmas aereHepanus,
«JIBmkymue cuisl 3Bostonun», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «bopbba 3a
cymiectBoBaHuey», «lIpucrnocobieHHOCTs oOpranu3mMoBy», «leorpaduyeckoe BUA000pa30OBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaHHE.

O6opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3UYHBIMU THUIAMH OKpacku, HabOp IIIOAOB U
ceMsH, koJutekuusi «IIpuMepbl 3alUTHBIX MPUCIOCOOJICHUH y KMBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJICHUS 3BOIIOIUNY, 00bEMHAs MOAENb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOUHBIX).

buoreorpaguyeckas kapra Mupa, KojuteKuus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX
U pacTeHuit», mozens ammiukanusa «llepekpéct xpomocomy», BiakHble mpenaparsl «Pa3Butue
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Hacekomoro», «Pa3Butue mnsarymku», mMukpompenapar «/Iposzoduna» (Hopma, MyTtanuu (GopMsl
KPBUIBEB U OKPACKH TeJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaGopaTopHnas pab6ora Ne 2. «OmnucaHue TPUCITOCOOJICHHOCTH OpraHu3mMa U  eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHblE TIPEACTABIEHUS O 3apOXKIEHUHU >XKU3HU. HayuHble runoressl BO3HHKHOBEHUS
XKU3HM Ha 3emuie: aOHOreHe3 M MaHCHepMUs. XUMHUYecKas SBOMIONUS. AOHUOTEHHBI CHHTE3
OpraHUYECKUX BEUIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAJIbHOE MOJATBEPKIACHUE XMMHYECKOM
sBositolMu. HavanpHble sTansl Ouonorudeckoit spomouuu. I'mnoresa PHK-mupa. ®@opmuposanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHE TIPOTOKJIETKU. llepBble KIETKM W WX 3SBOJIOLHS.
®opMHUpPOBAaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3nHu Ha 3emiie mo 3paMm U nepuonaMm. Karapxeil. Apxelickas U IpoTepo30McKas
opbl. [laneo3oiickas spa U e€ mepuonbl: KeMOPUNUCKUHN, OPJOBUKCKUM, CHIIYPHUICKUMA, TEBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI1, MEJIOBOM.

Kaiino3zoiickas a3pa u €€ nepuoibl: MajeoreHOBbI, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMara M Te0JOrMY4ecKHx IpoueccoB. OCHOBHBbIE 3Tallbl HBOJIOLUU
PacTUTEIBHOTO M KUBOTHOTO MUpa. ApoMop(03bl y pacTeHHI U KUBOTHBIX. [losiBIeHNe, pacuBeT U
BBIMUpaAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHUCTEMAaTHUECKHE
IpyNIbl OPraHU3MOB.

DBOJIOIMS YeIoBeKa. AHTPOIIONOIHs Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 IpOUCX 0K IEHUN
qyenoBeka. Meroasl u3ydeHus aHTponoreHeza. CXOACTBa M pa3ivuMs 4YEJIOBEKAa W HKMBOTHBIX.
CurcremaTuecKoe MOJ0KEHUE YEIOBEKa.

HBwxymue cunbl  (akTopsl) aHTpororeHesa. HacnenctBeHHass HM3MEHUMBOCTH U
€CTeCTBEHHbIN 0TOOp. OOIecTBeHHBIM 00pa3 >KU3HHM, M3TOTOBJIEHHE OpYIUN Tpyna, MBIIUICHUE,
peusb.

OCHOBHBIE CTaJUM W BETBU DBOJIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, YENOBEK yMEIbIH,
Yenosek nmpsaMoxosanui, YemoBek HeaHAepTanbCKkuil, YenoBek pasyMHbI. Haxonku nckomaemsIx
OCTAaTKOB, BPEMs CYIIECTBOBAaHMsI, 00JIACTb pacHpocTpaHeHHUs, OOBEM TOJOBHOTO MO3ra, 00pa3s
KU3HU, OPYIUSL.

Yenoseueckne packl. OCHOBHBIE OOJbIINE pachl: €BpoIeouJHast (eBpazuiickasi), HEerpo-
aBCTpaJIOUIHAs (3xBaTOpHANbHAS), MOHTOJIOM/IHAS (a3maTcko-aMepHKaHCKas). UepTtsl
MPUCTIOCOOJIEHHOCTH MPEACTaBUTENCH UYEIOBEYECKUX pac K YCJIOBHSM CyIlecTBOBaHUA. EnuHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuubr m cxeMbl: «Bo3nukHOBeHHE COJIHEUHON cHCTeMbl», «Pa3BUTHE OpPraHUYECKOTO
mupay, «PactutenbHas  kieTka», <« KuBoTHas kietka», «lIpokapumoruueckas — KJIETKay,
«CoBpeMeHHasi cHUcTeMa OpPraHu4yeckoro Mupa», «CpaBHEHHME aHATOMMYECKMX YEpPT CTPOEHHUS
YyelloBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHUYECKUX HAaXOJ0K
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MPEIKOB COBPEMEHHOIO 4YenoBeKkay, «JlpeBueiimue monu», «/peBuue moan», «llepssie
COBpEMEHHBIE JTIOAN», «YeroBeueckue pachi».

Ob6opynoBanue: Mmymspku — «lIporcxoxaenue  yemoBeka»  (OIOCTBI  aBCTPaJIONUTEKA,
NUTEKAHTPOIa, HEaHAEPTajblla, KPOMAaHBOHIA), CIENKH WIM H300paKEHUS KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEPhl, pyOmiIa, ckpebia), T€OXpPOHOJOTrHYecKas TalmuIa,
KosuteKust «®opMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[TpakTuueckas pabora Ne 1. «/3yueHue HMCKOMAEMBIX OCTATKOB PACTCHHI W JKUBOTHBIX B
KOJUICKIIASX .

DKCKypcusi «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3Jieibl SKOJOruu. MeToIbl 3KOJIOTrMYECKUX HCCIIEOBAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHus OpPraHU3MOB: BOJHAas, HA3eMHO-BO3/YIlIHAs, [IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruueckre Qaxtoprel. Knaccudukanus oskonornueckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 2KOIOrnYecKuX (PakTopoB Ha OPraHU3MBI.

AbuoTtnueckue  (paKTOpHI: CBET,  TeMIeparypa,  BIAKHOCTb. doTonepuoau3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBHIO aONOTHUECKUX (PaKTOpOB. bruosornueckue puTMsl.

buotnueckue daxtopsl. Buasl 6MoTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIUS, XUIITHHYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, koomeparusi, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJeOHUUYeCTBO). AMEHCaIu3M, HEUTpaiu3M. 3HA4YeHHE OMOTHYECKUX B3aUMOJCUCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTMYECKUE  XAPAKTEPUCTUKU  MOmyisiquu. OCHOBHBIE  IOKa3aTead  MOIMYJISIUU:
YUCJIEHHOCTb, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalUsl. JJMHAMUKA YUCIEHHOCTH
MOMYJISILIUY U €€ Perysusl.

JdemoHcTpaumuu:

[Moptpetsr: A. I'ymGonbar, K. @. Pynbe, D. ['ekkens.

Tabmumer u cxemsl: kapra «l[Ipupoansie 30HBI 3emian», «Cpeasl 0OUTaHUS OPTAHH3MOBY,
«Dotonepuoanzmy, «llomynsaunny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISALIUN UHPY30pUU-
Typenbkuy, «[Iuiesplie nemnmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGoparopnast padora Ne 3. «Mopdosnornueckue 0cOOEHHOCTH PAaCTCHUH U3 Pa3HBIX MECT
oOUTaHHS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTryeckas padora Ne 2. «I[Tocuér MIOTHOCTH MOMYJISLMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooOmiecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0bmiecTBo opranu3mMoB — 0uoreHo3. CTPYKTyphl OHMOIIEHO3a: BU0BAs, TPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsizu B OUOIIEHO3E.

DKkojoruveckue cuctemMbl (dkocucteMbl). lloHaTne 00 23KocucTeMe W OHMOTeOIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTsl. KpyroBopor
BELIECTB M MOTOK YHEPTHH B 3KocucTeMe. Tpoduueckue (MUIieBbie) ypoBHH 3KocucTeMbl. [Iumiessie
uenu u cetu. OCHOBHBIE IMOKa3aTeldM HKOCHUCTEMBI: Ouomacca, MPOAYKLHUSA. ODKOJIOTHMYECKHe

14



MUpPaMHUIbI: TPOAYKLUH, UHUCICHHOCTH, Ouomacchl. CBoHCTBa HKOCUCTEM: YCTOWYHBOCTbD,
camoperynsanus, pazsutue. Cykieccus.

[IpuponHble 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M pPEK. OKOCUCTEMAa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOOIKOcUCTeMBbl. buomornyeckoe u
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopa3znoobpasue kak ¢akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHHE OHOIOTHYECKOTro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe
BellecTBO U ero ¢pyHkiuu. OcobeHnoctu 6uocdepsl Kak rao0anbHON IKOCHCTEMBI. JlMHaMuueckoe
paBHOBeCHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotsl BemiecTB ¥ OHOT€OXMMHYECKHE IIMKIIBI JJIEMEHTOB (yIJiepoja, as3o0Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3eminn. AHTPONOTeHHbIE M3MEHEHUs B Ouocdepe. [nodanbHbIe
9KOJIOTMUYECKUE IPOOIIEMBI.

CocymectBoBanue mpupoasl U ueioBedecTBa. CoxpaHeHue OuMOpazHOOOpa3us Kak OCHOBA
ycroitunBoctu Onoceprl. OCHOBa pPallMOHAIBHOTO YIPAaBICHHUS MPUPOJHBIMU PECypcaMH M HX
ucrnoib3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumessle nenu», «buomeHo3: coctaB U CTpykTypay, «l[Ipupomnbie
coobmiectBay, «llemnm mnuTaHus», «Okoloruyeckas nupamuna», «buocdepa U uyerTOBEK»,
«JKOocUCTeMa IMHPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «bHoleHo3 Bomoémay,
«ArpoueHos», «[IpuMepHbie aHTPONOTEHHbIE BO3ICUCTBUS Ha MPUPOIY», «BakHeHIMe NCTOYHUKHU
3arpsi3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelmias cocraBisiomias Ouocdepb»,
«®DakTophl Aerpaaanuu mousy, «I[lapHUKOBEIN AP dekT», «PaKkTOpbl PaIMOaAKTUBHOTO 3arps3HEHHS
ounocdepnr», «O0mas cTpykrypa 6uocheps», «Pactnpocrpanenue xu3Hu B 0uocdepe», «O30HOBBIN
sKkpaH ouocheps», «KpyroBopot yrieponaa B Ouochepe», «kKpyroBopot a3ora B mpupoie».

O6opynoBanue: Mojenb-anuIMKanus «TunudyHble OHOLEHO3bD», Tepbapuit «PacTturenbHbIe
coobmiecTBa», KoJulekiuu «buorneHo3», «BpenuTenu BaxKHEUIINX  CEIHCKOXO3WCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUICKIIUM PACTCHHUH ¢ JKUBOTHBIX, IPHHAUICKAIINEC K Pa3HBIM
9KOJIOTUYECKUM TpyImaM ofHoro Buaa, Kpacnas kuura Poccuiickoit denepainuu, W300pakeHHs
OXpaHsIeMbIX BHJIOB PACTEHUHN H KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOIT'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

Cormacuo DOI'OC COO, ycraHaBIuMBarOTCSA TpeOOBaHWS K pe3yJbTaTaM OCBOEHUS
O0Oy4arolUMUCS MPOrpaMM CpeJHEero oOmero oopazoBaHUs: JUYHOCTHBIM, METANpeIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHsA IpeaMera «buosorus» BbIACIECHBI
CJICYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJYAOIIMMHUCS POCCUHUCKON TPaKIAHCKOW UICHTHYHOCTH
— TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEACICHUIO, HaJTUIMEe MOTHBALUU K
o0yueHHuI0 OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWM JTUYHOCTH Ha OCHOBE
KITFOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TPAAMIINMA pa3BUTHsI OMOJIOTMYECKOrO 3HaHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS B CBOCU JICATEIIEHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMM, HIPUCYIIMUMU CHCTEME OHOJOTrMYEeCcKOoro oOpa3oBaHMs, HAJIMYUE SKOJOTHYECKOIO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUThH IIEJIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaAMeTa «buoIorus» TOCTUTalOTCs B €IMHCTBE YUeOHOU
U BOCIUTATENbHOM  JIEATEJIBHOCTH B  COOTBETCTBUM C  TPAJULUOHHBIMH  POCCUHCKUMU
COLIMOKYJIbTYPHBIMHM, HCTOPUUYECKHMU M JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, IPUHATHIMH B
o0IIecTBe NpaBWIAMU M HOPMaMH IIOBEJEHHMS M CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHS, Pa3BUTHsA BHYTPEHHEH NO3ULIMM JUYHOCTH, NaTPHUOTU3MA,
YBaXEHUA K 3aKOHY M IPABONOPSAAKY, YEIOBEKY TpyJda M CTaplIeMy IMOKOJICHHIO, B3aMMHOIO
YBaXKEHUsI, OEPEKHOTO0 OTHOILIEHUS K KYJbTYpPHOMY HacleIUI0 U TPAAULIMSIM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickon denepannu, NpUpoOaEe U OKPYXKAKOLLIEH cpee.

JIMYyHOCTHBIE pPE3yNbTaThl OCBOEHHs y4deOHoro mnpenMera «bHOTOTHS» NOJKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOUIMXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEN
MO3UIMEN JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPATULMOHHBIM LEHHOCTSM POCCUHCKOIO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
OIbITA W ONBITA JEATEIBHOCTH B IIPOLECCE PeAM3allMd OCHOBHBIX HAlpPaBICHUM BOCHHUTATEIbHON
JESTEIBHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIMH 00yYaroIerocst Kak akTUBHOT'O U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTRa;

OCO3HAaHME CBOMX KOHCTUTYIHMOHHBIX TIIpaB U OOs3aHHOCTEH, YBaXCHHE 3aKOHA W
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOpPYECKOH NEATENbHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U 03HABaTENbHbIX 3371a4, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3MIIMIO 0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOM
JKW3HHU U O0BACHATH €€;

YMEHHE yYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOIMMOCTb KOHCTPYKTHBHOTO B3aUMOAECHCTBUS
JO/IeH C pa3HBIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM TIOJIOKECHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOI'O BBINOJHEHHUS y4YEOHBIX,
[TI03HABATEJIBbHBIX M UCCIIEA0BATEIBbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUSI K MHEHUIO ONIIOHEHTOB
P 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAHUS;
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TFOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKOW TPAXKTAHCKOW HWICHTHYHOCTH, NMATPUOTH3MA, YBAKCHHS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTHU Niepen PonHOM, TopI0CTH 3a CBOM Kpai, cBOX Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILEHHE K MPUPOJHOMY HACIEAMIO0 M MaMSITHUKAM IPHUPOABI, TOCTUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE W PA3BUTHE OUOJIOTHH,
MMOHUMAaHUS 3HaU€HUs1 OMOJIOTHH B MIO3HAHUHU 3aKOHOB MPUPO/IbI, B )KU3HHU UEIOBEKA U COBPEMEHHOIO
00I11eCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTD K CIIyKeHHUI0 U 3anmuTte OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHONIICHHE K CBOMM POJMTEISAM, CO3JAaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLIUsIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE MPOSBIATh KaUyeCTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, (POPMHUPOBAHUA KYJIbTYPHI 310POBbS U IMOLMOHAJILHOIO
Os1aromostyums:

MOHMUMaHUE W peaju3alusi 3J0pOBOro U 0e30macHOro o0pasza >KU3HH (30pOBOE MHUTAHUE,
COONTIOICHHE TUTHEHWYECKUX MPAaBWJI M HOPM, COATAHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymnsipHas GU3NYECcKass aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MMOHMMAaHKE [IEHHOCTH MPABIII MHAUBUIYAILHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBE/ICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIEJACTBUA W HENPHUATHS BPEIAHBIX MPUBBIYEK (YIMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K aKTHBHOW JESITEIBHOCTH TEXHOJOTHYECKOW M COIMATBHOW HAIPaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TaKyIO J1€ATEIbHOCTD;

WHTEpEeC K pa3iudHbiM chepam mpodecCHOHATbHONW AESITeNTbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peain30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpA30BaHHWIO HA TMPOTSHKEHWU BCeH
KHU3HH;
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7) 3K0JI0ru4ecKoro BOCIMTAHMS:

9KOJIOTMYECKU I1e1ecO00pa3HOe OTHOIICHHWE K NPUPOJIe KaK HMCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KYJIbTYpbl: HpUOOpPETEeHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAOLIEH Cpebl;

OCO3HaHUeE TN100aIbHOr0 XapaKTepa dKOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHus;

CIOCOOHOCTH MCHOJIB30BATH MPHOOPETaeMbIe IPU M3yYEHUU OMOJIOTHH 3HAHHUS M YMEHUS MPH
pemeHny Mpo0JieM, CBA3aHHBIX C PAlMOHAIBHBIM HPUPOIONOIL30BaHUEM (COOIIOACHUE MPaBUII
MIOBEJICHUS B MPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHUE PAaBHOBECHS B 3KOCHCTEMaX, OXpaHy BHUIOB,
IKOCHCTeM, OMoCcdepbl);

AKTUBHOE HEIPUATHE NEUCTBUH, IPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOJHON Cpele, yMEHUE
IIPOrHO3UPOBATh HEOIArONPUATHBIE IKOJIOTUYECKUE MOCIEICTBUS NPEIIPUHUMAEMBIX AEUCTBUN U
MpeA0TBpaLaTh UX;

HaJU4yhe pPa3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOM KYJIbTYpbl, OIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCS MMM B
[I03HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIBHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
MPAKTUYECKOU IEATEITbHOCTH 3KOJIOIMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM U OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOIO Ha JUAJIOre KYJIbTYp, CIHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YHMTATEIbCKOM KYJIbTYPbl KaK CpPEICTBA B3aUMOJEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue creuupuku OUOJIOTUM KaK HAayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
palMOHATBHOTO HAYYHOTO MBIIIJIEHHS, CO3JIaHHM ILIEJIOCTHOTO NpEeACTaBICHUs 00 OKpy’KarolleM
MHpE KaK O €IMHCTBE MPUPO/IbI, YETIOBEKA U OOIECTBA, B IO3HAHUU NMPUPOTHBIX 3aKOHOMEPHOCTEN U
pelIeHny IpodiieM COXpaHEeHUs IPUPOJTHOIO PABHOBECUS;

yOEeXKAEHHOCT, B 3HAUMMOCTH OWOJIOTMM JUIsl COBPEMEHHOW LMBMIIM3ALMU: O0ECIEeUEeHUS
HOBOTO YpPOBHS Pa3BUTUS MEAULMHBI, CO3/IaHHE IEPCIEKTUBHBIX OHOTEXHOJOIHH, CIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl pPa3BUTHs YeNOBEUYECTBA, MOMCKA IMyTEeW BBIXOJA M3 II0OATbHBIX
AKOJIOTMUECKUX MpoOieM U obecrieueHus: mnepexofa K yCTOHYMBOMY Pa3BUTHIO, PallMOHAILHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIyYEHHMH OWOJIOTMYECKUX 3HAHMK B IIENSAX IOBBIIICHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOW YacTH (yHKIHOHAIHHON
IPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoil Ipu U3yueHUU OHOJIOTHH;

MMOHMMaHWE CYUIHOCTH METOAOB IIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIyYaeMble 3HAHUS JJIs aHaiW3a M OOBSCHEHUS SIBICHHUM
OKpY’KaloIIero MHpa M TPOUCXOJAIMX B HEM HM3MEHEHUH, yMeHHE JienaTh OOOCHOBaHHBIE
3aKJIIOUYEHHUS Ha OCHOBE HAYYHBIX ()aKTOB U UMEIOUINXCS JAHHBIX C LENbIO TOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIIOJIB30BaTh OMOJIOTWYECKHE 3HAHUS JUI PelIeHus mpodiaem
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE IIEHHOCTU HAYYHOW JAESATENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOECKTHYIO H
HCCIIEA0BATENBbCKYIO AESTENbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh ¥ CIHOCOOHOCTH K HENPEephIBHOMY OOpa3oBaHUIO W CaMOOOpPa30BAaHUIO, K
aKTMBHOMY TIIOJy4CHHIO HOBBIX 3HAHMH 1O OWOJOTMM B COOTBETCTBUM C JKU3HCHHBIMH
noTpeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOCHUSA y4yeOHOro mpeamera «bHOJOrHS» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOyYAIOIIMXCS  MEXAUCHUILIMHAPHBIC
(MexnpeaMeTHbIC) OOILeHAYYHBIE TOHATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHOW KaPTHHBI MHUpa H
crenu(puKy METOJI0OB TO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, JHEprus,
SBJIGHUE, MPOIIECC, CUCTeMa, HAYYHbIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCCIIeIOBAaHNEe, HAONIOJICHUE, W3MEpPEHHEe, OSKCIEPUMEHT W JpPYrux), YHHBEpCAJbHBIE YUeOHBIC
NecTBUs (mo3HaBaTeNIbHBIE, KOMMYHHUKaTUBHBIE, PEryJISATUBHBIE), oOecrnieunBaroIye
dbopMupoBaHue (QYHKIMOHAIBHONH T'PaMOTHOCTH U COLHMAIBbHOM KOMIETCHLHUH OO0YyYaroIuxcs,
CIOCOOHOCTH O0YYArOMIMXCSl UCHOIb30BaTh OCBOCHHBIE MEKIUCIHUILTUHAPHBIE, MUPOBO33PEHYECKUE
3HaHUS U YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS B TIO3HABATEIBHON U COIUAILHON TIPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrPaMMbl CpeJHEro oouero ob6pa3oBaHus
JOJKHBI OTPaXKATh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO  (hopMynupoBaTh U aKTyaJu3MpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOCHUHU 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalINW3a, CHHTE3a,
CpaBHEHUS, Kiaccu(puKaluu, 0000IIeHNs), PACKPBIBATh CMBICI OMOJOTUYECKUX MOHATUHN (BBIIEIATH
UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh CBSI3U C APYTUMU MOHATHUAMH);

ONpPEAENATh LENU JCATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU UX JOCTHKECHHS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C IIOCTaBICHHBIMU LIEISMU;

HCIO0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHNS (DAaKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE pPACCYKIACHMs (MHIAYKTUBHbBIC, I€YKTUBHbBIC, 10 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH BBIBOJABI U
3aKJIFOUYEHNS;

MPUMEHSTh CXEMHO-MOJIENIbHbIE CpEICTBA Uil NPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIIIEHWH B HW3Yy4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MNPOTUBOPEUYHIl pPa3HOTro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS MaTepUAlIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JESITENBbHOCTb, OIIEHUBAThb COOTBETCTBUE pE3YJIbTATOB LENSIM,
OLIEHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOP/JMHUPOBaTb U BBINOJHATH pPabOTy B YCIOBUSAX pEATbHOrO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIaJIETh HaBBIKAMU Y4EOHO-HCCIECIOBATENIbCKOH W TPOEKTHOW JEATETbHOCTH, HAaBBIKAMH
pasperieHuss mpoOieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOOB
pelIeHrs MPaKTUUECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJJOB MO3HAHUS;
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UCIOJb30BaTh pA3IMYHbIE BHUJAbI JAEATEJBHOCTH 110 IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpeTaliy, MpeoOpa3oBaHUI0 U INPUMEHEHHIO B Y4YEOHBIX CHUTyalUsiX, B TOM 4YHUCIE IpH
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAay4YHBIH THUI MBIIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMHU
HNOHATUSAMH U METOAAMU;

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3a7auyd B O0Opa30BaTEIbHOW MAEATENbHOCTH MU
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJU3UpOBATh 3a7ady, BbIABUrATh TUIIOTE3Y
e€ pelIeHUs, HaXOUTh apryMEHThI JJIs JI0Ka3aTeJIbCTBA CBOMX YTBEP:)KJIEHUI, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€ PEILICHNUS 3a/1a4l pPe3ybTaTbhl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

OCYILLECTBIIATh II€JICHANPABICHHBI IIOMCK IEpeHOca CPEeACTB U CHOCOOOB JIEHCTBHS B
poecCHOHABHYIO CPEey;

yMETb  I[EPEHOCUTh  3HAaHUS B  [IO3HABATEIbHYIO U  IPaKTHYECKyl  olnactu
KHU3HEJIEATeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJEH, IIPE/IaraTb OpUrHHAIBHBIE TOAXO0/IbI U PEIICHUS, CTABUTh IPOOIEMBI
U 3aJ1a4y, JOINyCKaloIINe ajJbTepPHATUBHBIE PEIICHNUS.

3) paGora ¢ nnpopmanmeii:

OPUEHTUPOBATbCSI B PA3IUUYHBIX HCTOYHMKAX MHQopManuu (Tekcre ydeOHOro mnocoodus,
HAy4YHO-TIOMYJISIPHON JHUTEepaType, OHMOJIOTMYECKUX CIIOBapsIX W CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0asax maHHbIX, B MHTepHere), aHaIM3UpOBaTh HWH(GOPMALMIO pAJIMYHBIX BUJIOB U  (QOpM
IIPEICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUNBOCTD;

¢opMyIMpoBaTh 3ampochl M TNPUMEHATh pas3IMYHble METOAbl INpU TIOUCKE M OTOOpe
Oounosornueckoi nHGopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

MpUOOpeTaTh OMNBIT HCIOJB30BAHUA HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMANbHYIO (QOpMY MpPEIACTaBICHHUS OHUOIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbl, PUCYHKH U IPYToe);

WCIIONB30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEACTBA TMpU paboTe ¢ OHOJOTUYECKOU
uHpopManuel: MPUMEHATh XHMMHYECKHe, (U3NYEeCKHe M MaTeMaTU4eCKHe 3HAKU U CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIIOJIB30BaTh W  INPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJIa/IETh HAaBbIKAMU PACIlO3HABAHUS U 3aIMTH HHPOpMAaIIK, HH()OPMALIMOHHON 6€301MacHOCTH
JUYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSAMM:

1) obO1menmue:

OCYILLECTBIIATh KOMMYHUKAIIMU BO BceX cdepax KHU3HH, aKTUBHO y4acTBOBAThH B JUAJIOTe WIIH
JMCKYCCHHM TIO CYILECTBY 00CYXJIaeMOl TeMbl (YMEHHUE 3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEIIFHO BBINIOJHEHUSI MpelaraeMoi 3a/auyd, YYUTHIBaTh HHTEPECHl M COTJIACOBAHHOCTh
HNO3ULIMN APYIUX YYACTHUKOB JUAJIOra UM TUCKYCCUH);
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pacrno3HaBaTh HeBepOaibHbIE CPEICTBA OOIIECHHUS, TOHUMATh 3HAYECHUE COLIMATIBHBIX 3HAKOB,
MPEANOCHIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallUii, yMeTh CMIr4aTb KOH(MJIUKTHI U BECTHU
IIEPETOBOPBL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOLICHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHSI IPYTUX
JMOJEH, NPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIIUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U MCIOJBb30BATh MPEUMYILECTBA KOMAaHIHON M MHAMBHUIYaIbHON pabOThl mpu
pelieHn OHOJIOrHYecKoi MpoOeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKy M METOIbl COBMECTHBIX JEHCTBUH C y4E€TOM OOUIMX HHTEPECOB H
BO3MOJKHOCTEHN Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

MIPUHUMATh 1I€JIM COBMECTHOW J€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACUCTBUS
110 €€ TOCTUIKEHUIO: COCTABIATH IIJIaH ACHCTBUM, PACIIPEAEIITh POIU C YYETOM MHEHUHN Y4aCTHHKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHUBATh KaueCTBO CBOErO BKJAJa U KAXKIOr0 y4aCTHHKA KOMaHIbl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C MO3ULUU HOBU3HbBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IIMUHBIX CUTYalUsX, POSBIIATH
TBOPYECTBO U BOOOpaXeHUE, ObITh MHUIIUATHBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU /1efiCTBUAMM:

1) camoopranu3amus:

UCMOJIb30BaTh OMOJIOrMYECKHE 3HAHUS JUISl BBIABICHUS MPOOJIEM U MX PEIICHHS B KU3HEHHBIX
U Y4eOHBIX CUTYaIUX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJEBbIE€ U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TMOCTYNKax MO OTHOLICHHWIO K >KMBOW MPUPOAE, CBOEMY 3J0POBBIO U 340POBBIO
OKPYKAIOILHUX;

CaMOCTOSITENIPHO OCYIIECTBJIATh IO3HABATENbHYIO JI€ATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTENIbHOMN AESITEIbHOCTU U KU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITENIHO COCTaBJIATh IUIAH PEIICHUS NMPOOJIEMBbl C YYETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM 3PYAMIIMM B Pa3HBIX 00JACTIX
3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYalusiM, BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEISIM;
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BJIaJIeTh HAaBbIKAMU IO3HABATENbHON pe(IeKCHM KaK OCO3HaHMS COBEPLIAEMbIX AECHCTBUM U
MBICIMTENIbHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUM, MCIIOJIb30BaTh MPUEMBI peQIIEKCUU s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHE CedsT U APYTHX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYroro 4eJ0BeKa.

IHNPEAMETHBIE PE3YJBTATbBI

[IpenMeTrHbie pe3ynbTaThl ocBoeHUs MporpamMMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crenuduyueckue g ydeOHoro mpenmera «buonorusi» Hay4yHble 3HAHHS, YMEHUS U
CTIOCOOBI ICMCTBUI IO OCBOSHHIO, HHTEPIIPETAIIH U TPEOOPA30BAHUIO 3HAHUH, BHJIBI IEITEITLHOCTH
0 TIOJIYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B PA3IMYHBIX YUCOHBIX CUTYAIUAX, a TAKKE
B pEaIbHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpeameTHbIe
PE3yNbTaThI MIPEICTABICHBI MO r0JIaM 00yUYEHUSI.

[IpeameTHbIie pe3ynbTaThl OCBOEHUS yueOHOTO mpenmera «buonorus» ¢ 10 knacce nOIKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHONOTUM B CHCTEME HAYYHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTEeCTBEHHO-HAy4YHOH KapTHHBI MHUpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIAJl€ POCCUMCKHX M 3apyO€KHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE
ounosoruu, PyHKIIMOHATILHON TPaMOTHOCTH Y€JIOBEKA JIsl PEIIEHUs KU3HEHHBIX 33]1a4;

YMEHHE PACKpBIBaTh COJEpKaHHEe OMOJIOTMUECKUX TEPMUHOB W TOHSATHM: >KHU3Hb, KJIETKa,
OopranusM, Metaboian3M (0OMEH BelIeCTB W MpPEeBpalleHHe IYHEPTHH), TOMEOCTa3 (CaMOperysius),
yYpOBHEBast OpraHu3aIus KUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHNE (penpomykuus),
HaCJIEICTBEHHOCTh, K3MEHUYHUBOCTh, POCT U PA3BUTHUE;

yMEHHE W3JIaraTh OHOJOTHYECKHEe TeopuH (KJIETOYHAs, XPOMOCOMHAasi, MYyTallMOHHas,
[EHTpaIbHAas J0rMa MOJICKYJISIpHOI Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U ydeHus (0 LEHTpax MHOrooOpa3usl U MPOUCXOXKACHUS KyJIbTypHBIX pactenuid H. V. BaBunosa),
OTIPEIEATh TPAHUIIBI X PUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJAJIETh METOAAaMH HAyYHOTO MO3HAHUS B OWONOTHU: HAONIOJCHHWE W OINKCAHUE
KUBBIX CUCTEM, IIPOIIECCOB U SIBIICHU, OpraHU3aIvs U MPOBEACHUE OMOIOTHIECKOT0 HKCIIEPUMEHTA,
BBIJIBMIKEHNE TUTIOTE3bI, BHISBICHHE 3aBUCUMOCTH MEXK/Y HCCIIETYEMbIMU BETUYMHAMU, OOBICHCHHE
MOJTYYEHHBIX PE3yIbTAaTOB, UCIIOIH30BAHHBIX HAYYHBIX MTOHSITHH, TEOPUA M 3aKOHOB, YMEHHE JIEJIATh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U HYKAPHOT,
OJTHOKJIETOYHBIX UM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
MpPEeBpaLIeHHUs] SHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYECKOro OOMEeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, Pa3MHOXEHUS, WHIUBUIYAIBHOTO pPA3BUTHSA
opranusma (OHTOT'€HE3);

YMEHHE TPHUMEHATH TONyYeHHBbIC 3HAHUS NS OOBSICHEHHS OHOJOTHYECKHX IPOIECCOB H
SIBJIIGHUH, NIl TIPUHSATHUS MPAKTUYECKUX PEIIEHUN B MOBCEAHEBHOW KH3HU C LEIbI0 O0ecreueHus
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0€30MacCHOCTH CBOETO 3/I0POBBSI U 370POBbS OKPYXKAIOLIUX JIFOJEH, COOMI0IEHUSI HOPM TPaMOTHOTO
MOBE/ICHUA B OKpYXAloUlel NpUpOJHON cpele, MOHMMAaHHE HEOOXOIMMOCTH HCIIOJIb30BAHUS
TOCTHKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJOTHH I PallMOHAIBHOTO MPHPOIOTIONIE30BAHMS;

YMEHHE pelaTh »3JeMEHTapHble TEeHETHUECKHE 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpeIllMBaHUE, CLIETNIEHHOE HAaClIeZJOBAHHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS IS
Mpe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIOTHATH JTAOOPAaTOPHBIE U MPAKTHUECKUE pabOTHI, COOIIOAATh MpaBUia MpH padboTe
C y4eOHBIM U J1a00paTOpPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIICHMBAaThb W MHTEPHPETUPOBATh HH(POpPMAIHMIO OUOJIOTHYECKOTO
COJIep>KaHus, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUA U3 PA3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOi HH(MOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaIIbl), TUYECKHE AaCHEeKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3JaBaThb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OHMOJI0TMYecKy0 HH(GOPMALIMIO U3 HECKOJIbKUX UCTOYHHMKOB, TPAMOTHO MCIOJB30BAaTh MOHSITUHHBIH
anmapat OUOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce nOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHOIOTMM B CHCTEME HAYYHOTO 3HaHUs
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIAJl€ POCCUMCKHX M 3apyO€KHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE
Ouosiorny, QyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa ISl PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHHOB M TMOHATHI: BUJ, MOMYJSALMS,
reHo(OoH, IBOJIOLHUS, JBWXKYIIUE CUJIbI ((PaKTOphI) 3BOJIOLUHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, IKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TPOAYLEHThI, KOHCYMEHThI, PEIYLIEHTHI,
LeNH MUTaHus, 3KOJornyeckas nupaMmuaa, ouoreoeHos, onocdepa;

yMEHHE u3jaraTb Ouosiornyeckue Teopud (3BomouuoHHas Tteopuss Y. [lapBuHa,
CHUHTETHUYECKAss TEOPHUsl ABOJIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTU (3apojsbimieBoro cxojacrea K. M.
bapa, uepenoBanusi rinaBHbIX HampaBieHuid u myrted somouuu A. H. Ceeproa, yueHus o
6uocdepe B. 1. BepHasickoro), onpenensats TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yMEHHUE BJaJeTh METOJAaMH HAyYHOTO TO3HaHUS B OWONOTMM: HaOJIOJEHWE U ONMCaHHe
KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHu3alus U NpoBeeHNe OMOJIOTHYECKOT0 SKCIIEPUMEHTA,
BBI/IBI)KEHUE THIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH MEX/1Y HCCIIEyeMbIMHI BEIMYUHAME, OObSICHEHNE
IIOJIYYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHUE AEIaTh
BBIBOJIbI HA OCHOBAHUU NIOJyYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIJIENATH CYIIECTBEHHbIE NPU3HAKU CTPOEHHUS OMOJOrMYecKUX OOBEKTOB: BH[IOB,
MOMYJISILUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTe€0IIeHO30B U 9KOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa3oBaHuS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (PaKTOPOB HA OPTraHU3MBI, IEepeHoca
BEUIECTB U TOTOKAa PHEPTUU B 3KOCHUCTEMAaX, aHTPOIOT€HHBIX M3MEHEHUH B SKOCHCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTa BEUIECTB U OMOTEOXMMHUIECKUX IIMKIIOB B OnMocdepe;

YMEHHUE TPUMEHATHh MOJYYCHHbIE 3HAHUS Ui OOBSCHEHHS OMOJIOTMYECKUX IPOIIECCOB U
SIBIIGHUH, NIl TIPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KHU3HU C LEIbIO OOECTICUeHUs
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbsS OKPYXKAIOLIUX JIFOJEH, COOMI0IEHUSI HOPM TPaMOTHOTO
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MOBEJCHUA B OKpYXaloUlel NpUpOaHON cpene, MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTUKEHHUI COBPEMEHHOM OMOJIOrUHU JUIsl PallHOHAIBHOTO IPUPOIONOIL30BaAHUS;

YMEHHE pelarh »>JIEMEHTAapHbIe OMOJIOTMYECKHE 3a/laud, COCTaBJIATh CXEMBbl IEpeHoca
BEILIECTB U SHEPTHUH B SKOCHCTeMax (LIeMU MUTAHUS);

YMEHHE BBINOJHATD JJA0OpaTOpHbIE U MIPAaKTHUECKUe paboThl, COOII0AATh MpaBuia npu padoTe
C y4eOHBIM M JTJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATh HHMDOPMAIMIO OHOJOTHYECKOTO
COJIEpKaHusl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBod  MHGOpMAIUMHM, HAyYHO-TIONMYJSPHBIE MaTepHalibl), paccMaTpUBaTh TIJI0OAJIbHBIC
HKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOLIeHHs, 00001mas
OHMOJIOTrMYecKy0 HH(GOPMALIUIO U3 HECKOIbKUX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh MOHSATHIHBIN
anmnapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m Kourposbnbie IIpakTHyeckue
NMPOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 :
MIOHOTIDL Kt Hayka 05 05 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEeMBI M MX OpraHU3aIus 1 bubmmorexa LIOK
P t https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUI COCTaB M CTPOCHUE KIICTKU 8 0,5 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 K
VISHEACHTCIRHOCTD KICTIN 6 https://m.edso0.ru/7f41¢c292
5 Pa3zmHOXeHME U MHANBUAYAIBHOE PA3BUTHE 5 05 1 bubmuorexa [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 1 15 bubnuotexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2,5 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Kourposbnbie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 1 1
SBOMOLHOHHA broorHs o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnoreka [JOK
Bemite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3Mbl i OKpyalowlas cpea > https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 0,5 hgp::jll(;réeiizg).ru I7fa1cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2,5 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanuecrno yacos Nara D1eKTPOHHbIE HU(PPOBLIE
) Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUSI )KUBOW TTPUPO/IBI.
I1 6ota Ne 1
, | ) 1 o
P ' https://m.edso00.ru/863e6122
METO/IOB MPHU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
buosnornueckue cucremsl, MpoOLECCH bu6nmoreka [JOK
3 . 1 0.5
U UX n3ydeHue. BXoaHo# KOHTpoIb https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KiIeTku. Boga u 1 bu6mmoreka [IOK
MHUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
SATCH. LOCTAB 1 CTPOCHHE DETROB https://m.edso0.ru/863e6b72
depMeHTBhI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pzil60Ta Butmorexa LOK
6 Ne 1 «M3yueHne KaTauTHIECKOM 1 0.5

AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WA KaTanas3bl)»

https://m.edso0.ru/863e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK

! YraesozeL. Jmmmet https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hykneunosbie kucinorsl. ATD httos://m.eds00.ru/863e6d5¢
Hcropust u MeTOBI U3YUCHUS KIICTKU.
9 Knerounas teopusi. KontponabHas 05 bubmuorexa [JOK
pabota "XuMHUYECKUI COCTaB ' https://m.edso0.ru/863e6e88
KJIeTKH"
10 Knerka kak nienocrnas »upas
cucTema
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
Jlaboparopuas padota Ne 2
«W3yueHune cTpoeHus KIETOK bubnnorexa [HOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuii o] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»
bu6mmoreka [IOK
12 OOMEH BOIECTS T META0OIH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHuiites https://m.edso0.ru/863e7c98
. bubmuorexa [JOK
14 duepreticciuii 00men https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
15 kieTku. Muros. JlabopaTopHas 05 bubnnorexka [JOK

paborta Ne 3 «Habmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha

https://m.edso0.ru/863e7dc4
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

TOTOBBIX MUKpOIIpenapaTax»

16 Buocunres Oenka. Peakiusa bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e

bubmuorexa [JOK

17 Tpancaauus — buocuntes Genxa https://m.eds00.ru/863e796e

18 Hexnerounsie popMbI )KU3HU — bubmumoreka [IOK
BUPYCBHI https://m.eds00.ru/863e7540

bubmuoreka [JOK

19 DopMBI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnnorexa [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.

21 Jlaboparopnas padota Ne 4 05 bubnnoreka [JOK
«3yueHne cTPOCHUS MOJOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

NuauBuyanbHOE pa3BUTHE
22 OpFI:lHI/IBJI\I/[}(I)B. KOHTI]?)OHLHaﬂ pabora 0.5 Brbmiorexa LIOK
https://m.edso0.ru/863e8436
"Knerounsie nponeccsr”

93 I'enetnka — Hayka o bubnnorexa [JOK
HACJIEJICTBEHHOCTH U U3MCHUHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEI0BaHUS BuGmiorexa LIOK

24 MpU3HAKOB. MOHOTHOpUIHOE

CKpCIIUBAaHUC

https://m.edso0.ru/863e8878

29



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

JuruOpuHoe ckperuBanme. 3aKOH

bubmuorexa [JOK

25 HESABHCHMOTO HACCAOBAHIA https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HacJIeJ0OBaHNE
npu3HakoB. JlabopaTtopHas pabota No

26 5 «M3yuyeHue pe3yabpTaToB 05 bubnmoreka [JOK
MOHOTHOPUIHOTO U TUTUOPUTHOTO https://m.eds00.ru/863e8c60
CKpeuIBaHus y Apo30(uisl Ha
TOTOBBIX MUKpPOIpEnapaTax»

97 I'enernka nmona. HacnenoBanue bu6mmoreka [IOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencrBeHHnas
U3MEHYHUBOCTh. JlabopaTtopHas

28 pabota Ne 6. M3yuenue 05 bubnuoreka [IOK
MO (PUKAITMOHHO W3MEHYHBOCTH, https://m.edso0.ru/863e8efe
MOCTPOSHHE BapUAITMOHHOTO psa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast ©3MEHYMBOCTbD.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuoreka [IOK
MYTaIUi y Jp0o30QHIIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOITpenapaTax»

30 I'eneTtuka yenoseka Bu6miorexa LIOK

https://m.edso0.ru/863e8d78

31 [IpomexyTouHas aTTecTanus

32 Cenekius Kak HayKa M TIpOIiecc Bu6miorexa LIOK

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

33 MeToabl U JOCTHKEHUS CEIIEKIIUU bu6mmoreka [JOK
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https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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pacTeHUH U KUBOTHBIX

buorexnonorusa xak 0oTpaciib
IIpOU3BOJCTBA

34

‘ https://m.edso0.ru/863e9214

bu6mmoreka [IOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34

2.5

31



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

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcol
1 DOBOIIOLUS U METO/BI €€ U3yUEHUS 1 Bubmiorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnoreka [JOK
3BOJIOLHN https://m.eds00.ru/863e9570
. bu6mmoreka [IOK
3 MukposBostorusi. BXxogHoi KOHTpoIIb 1 0.5 https://m.edso0.ru/863e9cle
[Momynsanus xKak eMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIHH.
4 HI;6OpI:TOpHI;ﬂ pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKky1iue cuibl (31eMeHTapHbIe 1 bubnnorexka [JOK
(aKTOpBI) IBOITIOIMN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 bubmorexa IOK
https://m.edso0.ru/863e9ed0
PesynbTathl 3BOIIOIUY:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onncanue
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIbHOTO XapaKkTepa»

https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Hanpasnenus u nmytu

bubmuorexa [JOK

8 MaKpO3BOJIIOIHU https://m.edso00.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIONINN
Wcropus xu3Hu Ha 3emiie 1 METO/bI
10 e€ m3yuenus. KonrponsHas pabora 0.5
"DBomronug"”
11 ['unoTe3sl NpOUCXOKACHUS KU3HHU HA bubnnorexa [HOK
3emie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMie 1o 3pam U bubnunoreka [JOK
nepuoIam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
[TpakTuueckas padorta Ne 1 bubnunoreka [JOK
13 0.5
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUIEKIIHSAX»
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpPraHUYeCcKOTO MUpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.eds0o.ru/863eac2c
JBmxyiue cuibl ((hakTopsl) bubmuoreka [IOK
16
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN HBOJIIOLIUN
4eJI0BeKa
18 YenoBeueckue packl U NPUPOIHBIE bubnnorexka [JOK

ajgarnTanyuy 4€JI0BCKa

https://m.edsoo.ru/863eaca2
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19

KonTtponsnas padora "AnTtponorenes”

20 DKOJIOTHS KaK HayKa
Cpenpl 00uTaHUs U HKOJIOTHYECKHE bubnmoreka [JOK
21
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtndeckue (HhakTopsl.
Jlaboparopuas pabota Ne 3.
«MOp(l)OjIOFI/I‘{eCKI/IC 0COOEHHOCTH Butmorexa LOK
22 pacTeHM U3 pa3HbIX MECT OOUTAHUSD. 0.5
https://m.edso0.ru/863eb10e
JlaGopaTtopnast pabota Ne 4.
«BrnusiHEE cBETa HA POCT U pa3BUTHE
YEpEeHKOB KoJIeycay
bu6mmoreka [IOK
23 broTiecie gaxTopot https://m.edso0.ru/863eb348
DKONOTUYECKUE XapaKTEPUCTUKU
24 nomynsiiinn. [Ipaktudeckast pabota Ne 05
2 «IToacdét MIOTHOCTU MOMYJISIIUMA
Pa3HBIX BUJIOB PACTCHUI
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OnoLeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEeH YIKOCUCTEMEI.
27 Oxosorndeckue nupamuasl. CBoiicTBa Bubmiorexa LIOK
https://m.edso0.ru/863eb5fa
skocucteMm. Cykueccus
28 [Ipupoanslie 3x0cHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
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buocdepa — riobansHas sKocucTeMa
30 3GMH$. IIZOHTPOJILHB.SI paborta 1 0.5 Bu6mnorexa LIOK
https://m.edsoo.ru/863ebb5e
"Oxonorus"
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3emiaun 1
33 CocymiecTBoBaHUE TTPUPOJIBI U 1 bubnuorexa [JOK
9eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011I€HHE TEMBI
34 «Co000111eCTBA U DKOJIOTHYECKHE 1
CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I1O0 34 95 5
[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilon pen. [laceunnka
B.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenues

* buonorus, 11 knacc/ [aceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuuonepnoe o6miectBo «M3aatenberBo «IIpocBenienuey

BBe,Z[I/ITeBapI/IaHT

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

buonorus. bonpmoii cipaBouHuk a7t moarotoBku K EI'D u OI'D : cipaBounoe nmocobue / C.H.
Konecnukos. - 7-¢ u3., nepepad. u nomn. - Pocros u/]l : Jlernon, 2020. - 624 c. - (EI'D).
buomnorus : HoBbli MONHBIN CIPpaBOYHMK AJ1 MOATOTOBKM K EI'D @ 5-¢ uzn., mepepad. u mom. /
Jlepuep I'.1. - Mockgsa : U3natensctBo ACT, 2019. - 350, [2] c.

buonorus B Tabnunax u cxemax: 10-11 xmacest / A.B. Mtanun. - Mocksa: ACT, 2018. - 286, [2]

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Beeaurenanasiebuommoreka IOK https://m.edsoo.ru/7f41¢c292

CAAM I'MA: https://sdamgia.ru/

C.
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