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IlyBaeBo 23
MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mMporpaMmbl MO OHUOJOTHHU TEOPETUUYECKYI0 OCHOBY
JUISL OTpEeNeNIeHUs TMOAX00B K (OPMUPOBAHUIO COJACPKaHUS YueOHOTo
npeaMeta «buosorusi» coctaBuiIn: KOHUENTYyallbHbIE moJioxkeHus: @I'OC
COO o B3aMMOOOYCIOBJICHHOCTH II€Jei, COAEep)KaHus, pe3yJbTaToOB
oOydyeHuss W TpeOOBaHUNW K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB,
MOJIOKEHUS 00 OOmMX [eNsIX W MPUHIMNAX, XapaKTEePHU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMbl CpPEIHEro o0OIero oOpa3oBaHHs B
Poccuiickoit denepanuu, a Takke MOJOXKEHUs 0 crerupuke ouomoruu, eé
3HAYCHUHU B MO3HAHWUM JKUBOW TPHUPOJBI U OOECIEUEHUU CYIIECTBOBAHUS
gyenoBedueckoro  obmectBa.  CorjlacHO  Ha3BaHHBIM  TMOJIOKECHHSM,
OTpeNieNIeHbl OCHOBHBIE (DYHKIIMU TMPOrpaMMbl 10 Owojornu u eé
CTPYKTYypa.

[Iporpamma no Ouosioruu NaéT MpelCTaBIEHUE O LEsAX, 00 oOIiei
CTpaTeruu oOy4eHHUs, BOCIIUTAHUS U PA3BUTHUS 0OYYAIOIIUXCS CPECTBAMU
yuebHoro npeameta «buosorusy, onpeaenser o0s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTYpY, paclpeielieHHe MO pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCIIEI0OBATEIbHOCTh M3YUYECHHsI y4eOHOTrO MaTepuaia C
y4€TOM  MEXNPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTHUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuxcsl.

B nporpamMe mo OHOJIOTHM TaKXe YYUTHIBAIOTCS TPEOOBAaHUS K
IUIAHUPYEMBIM  JIMYHOCTHBIM,  METANpEIMETHBIM U  NPEIMETHBIM
pesynbratam oOy4eHusi B (OPMHPOBAHUM OCHOBHBIX BHUIOB Y4e€OHO-
MO3HABATEIFHON JIESTEIbHOCTH/YIEOHBIX JEUCTBHM OOYYaAIOIMUXCS TI0
OCBOCHHUIO COJIEP KaHMs OMOJIOTHIECKOTO 00pa3oBaHUs.

B nporpamme mo Oumomorum (10-11 xmaccel, 0a30BBIi YPOBEHB)
peann30BaH MPUHIIMI MPEEMCTBEHHOCTU B M3yUYE€HUU OMOJIOTHH, Ojarogaps
yeMy B HEW MOpocMaTpUBAETCS HANpPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM,
CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS,
LIEHHOCTHBIX OpHUEHTAIlUid JUYHOCTH, HKOJOTHMYECKOr0 MBIIUICHUS,
MPEACTaBICHUNA O 3J0pPOBOM 00pa3e KU3HU U OEpPEKHbIM OTHOUIEHUEM K
OKpyaromerd npupoaHont cpene. Iloatomy Hapsgy ¢ H3y4YEeHHEM
00111e010JIOTUYECKUX TEOPHl, a TAaK:KE 3HAHUI O CTPOECHUU KUBBIX CUCTEM



Pa3HOTO paHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B HUX MPOIECCOB B
mporpaMme 10  OWOJIOTMHM  YACJICHO BHHUMAHHE  HCIIOJIh30BAaHUIO
MOJIYYCHHBIX 3HAHUN B MOBCEIHEBHOM XU3HM JJISI PEIICHUS TPUKIATHBIX
3aja4y, B TOM 4YHCJe: NPOPUIAKTHKU HACJIECICTBCHHBIX 3a00JICBaHMM
YeJIoBEeKa, MEIUKO-TCHETHYECKOTO KOHCYJBTHPOBAHUSA, OOOCHOBAHHMSI
AKOJIOTHYECKHU IEJICCO00Pa3HOTO TMOBEACHUS B OKPYXKAIOUIEH MPUPOIHOM
cpelne, aHajau3a BIUSHUS XO3SWCTBCHHOW JEATCILHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJHBIX W HUCKYCCTBEHHBIX JKOCHUCTEM. Y CHIICHHC
BHUMaHUS K TPHUKIQJHONW  HAMNPABJICHHOCTH Y4eOHOro TmpeaMeTa
«buonorus» MpoOAMKTOBAHO HEOOXOJIUMOCTHIO 00ECIICUCHUS YCIIOBHMA IS
peIICHUS OJHOW W3 aKTyaJlbHBIX 3aJlad IIKOJHHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenanonaraet (GpopMHUpoBaHHE y OOYYAFOIIMXCS
CIIOCOOHOCTH aIanTHPOBATHCS K U3MCHCHUSM JUHAMUYHO
Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpeaHero oOmEero oOpa3oBaHHMS 3aHUMAaCT
BakHoe Mecto. OnHa ofecrneunBaeT (OpPMHUPOBAHHE Yy OOYUYAIOIIMXCS
peACTaBICHUN 0 HAYYHOU KapTUHE MHUpPa, paciIupseT u 000011aeT 3HaHusI
O DJKUBOW mpupoae, €€ OTIUYUTEIBHBIX IpU3HAKaX — YPOBHEBOU
OpraHu3aIlid W HBOJIOLUM, CO3MAET YCIOBHUS JJIs: TO3HAHUS 3aKOHOB
KUBOM TIpuponbl, (opMupoBaHus (YHKIMOHAIPHOM TPaMOTHOCTH,
HABBIKOB 3JIOPOBOTO M 0e30macHoro ooOpa3a >KU3HH, DKOJIOTHYECKOTO
MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K )KHBOM MPHUPOJIE U YESIOBEKY.

bonpimoe 3HaueHue OMOJIOTHS UWMEET Takke Il PCIICHHS
BOCITUTATEIIbHBIX U PA3BUBAIOIIUX 3a/Ja4 CpPeHEro o0Imero oopa3oBaHMS,
comuanu3anuu  ob0ydJaromuxcs. HM3ydenwe Owojormu  oOecreurnBacT
yCIoBHUS IS (DOPMUPOBAHMS MHTEIICKTYIBHBIX, KOMMYHUKAITMOHHBIX U
MH(MOPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpalui OWOJOTHMYECKUX 3HAHUW C TPEACTAaBICHUSIMHU W3 JPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMHH U Teorpadum.
Ha3BanHple TONOKEHHUS O TIpeAHA3HAUYCHMHM yd4eOHOro TIpeamera
«buronorus» cocTaBUIM OCHOBY JIJIS ONPEICIICHHS TOJIX0JI0B K OTOOpY M
CTPYKTYPHPOBAHHIO €TI0 COJEp)KaHMs, MPEJACTABICHHOIO B IIporpaMMe I10
OMOJIOTHH.

Ot160p conmepxxaHus ydeOHOro mpeamera «buonorus» Ha 0a30BOM
YPOBHE OCYIIECTBIAEH C TMO3UIMN KyJIbTypOCOOOpPa3HOTO IOJAX0/da, B



COOTBETCTBHHM C KOTOPBIM OOydYaromuecs JODKHBI OCBOUTH 3HAHUS H
YMCHHUS, 3HAUUMBIE ISl (GOPMUPOBAHUS OOIICH KyIbTYPHI, ONPEACIISIONIIC
aJIcKBaTHOE TIOBEJECHUE 4YEJIOBEKa B OKpPYXKAIOIIeW NPHUPOTHON Cpene,
BOCTpeOOBaHHbIC B TIOBCETHEBHOM JKU3HU M MPAKTHYCCKOU JEATEIHLHOCTH.
Oco0oe mMecTo B 3TOM CUCTEME 3HaHUI 3aHMMAIOT 3JIEMEHTHI COAEpPKaHNUs,
KOTOpBIE CIIy’)KaT OCHOBOM [Jisi (OpMHpOBaHMS TPEIACTABICHUM O
COBPEMCHHOW €CTCCTBCHHO-HAYYHOW KapTHHE MHpa H I[EHHOCTHBIX
OpPHUEHTAIUAX JIMIHOCTH, CITIOCOOCTBYIONTUX TYMaHU3AIMKH OMOJIOTHYECKOTO
oOpa3zoBaHuUs.

CTpyKTypUpOBaHHUE COJIEpKaHUS y4eOHOTO Marepuajia B MporpaMMme
10 OMOJIOTUH OCYIIECTBIICHO ¢ YY4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHHM
00 OTJIMYUTEIBHBIX OCOOCHHOCTSAX >KHBOW NPHPOJABI, O €& ypOBHEBOMU
OpraHU3alliy M 3BOJIIOIHMH. B COOTBETCTBUHU C 3THM B CTPYKTYpE Y4eOHOTO
npeaMera «bHOJOTHS» BBIIEICHBI CIICIYIONINE COACPKATCIBHBIC JIMHUU:
«buonorns kax Hayka. Meroabpl HaydyHOro IO3HaHUs», «KieTka kak
Oouonoruyeckas cucrema», «OpraHu3M Kak OHOJIOTMYECKas CHCTEMay,
«Cuctema U MHOTooOpaszue OpPraHMYeCKOro MHpay», «IBOJIOLHUS >KUBOU
IPUPOBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp nzyuenus yuebnoro npeamera «buonorusi» Ha 6a30BOM ypOBHE
— OBJIaJIeHHE OOYYarOIIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHATIBHON
OpraHu3alliy >KUBBIX CHUCTEM pPAa3HOTO paHra W TMPUOOpETEHUE YMEHUU
UCIIONIb30BaTh ATH 3HAHMUS IS TPAMOTHBIX JEWCTBUNA B OTHOIIECHUU
00BEKTOB KUBOH MPHUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JocTwkenue nenu u3ydeHus ydeOHoro mnpeameta «buonorus» Ha
0a30BOM ypOBHE 00eCTICUMBACTCS PEIICHUEM CIICAYIOMMNX 3a1a4:

OCBOCHHE OOYYAIOUIUMHUCA CHUCTEMBbl 3HAHUH O OMOJOTUYECKHUX
TEOpUSAX, YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3ax, IpaBUiax,
CIIy’KaIlluX OCHOBOHW Mg (DOPMHUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-
HAy4YHOW KapTHHE MHUpPA, O METOJaX HAay4YHOro II03HAHUS, CTPOCHHH,
MHOTOO0pa3uu M OCOOEHHOCTSX JKHBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3allviy, BBIJAIONIUXCS OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUSAX B
OMoJIOr NN,

dbopmupoBaHue y oOydJarommuxcs MO3HABATEJIHHBIX,
WHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B TMpollecce aHamm3a



JAHHBIX O TYyTSIX Pa3BUTHSA B OWOJIOTMH HAy4YHBIX B3IJISJIOB, HICH |
MOJIXO0JI0OB K M3YYCHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIluH;

CTaHOBJIEHHE Yy OOydyarouiuxcsi oOmen KyJabTypbl, PYHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHEC YMEHUW OOBSCHITHP M OICHUBATH SIBICHUS
OKPYXAIOIIEro MUpa JKWBOW TPHUPOJIBI HA OCHOBAaHWUHM 3HAHWUW M OIBITA,
MOJIYYCHHBIX TP U3yYECHUN OUOJIOTHH;

dbopmupoBaHue y 00ydaromuxcsi YMEHUN HWILTIOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUM B TPAKTUUYECKON JESITEIHHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUITUHCKHIX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEJIIOBEKOM
KUBOW TPHUPOJBLI, HEOOXOIUMOCTH OEpPE)KHOIO OTHOIICHUS K HEH,
COOJIOJICHUsT ATUYECKUX HOPM TP  TPOBEJACHUU  OHOJIOTHYCCKHX
HCCIIeOBaHUM;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW Ui TIOBBIIICHUS
YPOBHS OKOJOTHYECKON KyIbTYyphl, i1 (OPMUPOBAHUS HAYYHOTO
MHUPOBO33PECHMUS;

NpUMEHEHHEe MPUOOPETEHHBIX 3HAHUM W YMEHUW B IOBCEIHEBHOMN
KU3HU JJI1 OIIEHKU TOCHEICTBUN CBOEH JEATEIBHOCTH MO OTHOUICHUIO K
OKpyXaromen cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE U
coburoieHre Mep MpopUIaKTUKN 3a00JIeBaHUIA.

B cucteme cpemgnero obmiero obpasoBanusi «buosiorusy», nydaemas
Ha 0a30BOM YpOBHE, SIBISETCS O0O0SM3aTCIbHBIM YYEOHBIM IIPEAMETOM,
BXOJSIIMM B COCTaB TmpeamMeTHol oOnactu «EcTecTBeHHO-Hay4YHBIE
IPEIMETHI.

Jlns w3ydeHus OwWoJIoruuM Ha 0a30BOM ypOBHE CpeaHEro oOIIero
oOpazoBanus otBoautcs 68 dvacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 knacce — 34 yaca (1 yac B Hepeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonmoruss kak Hayka. CBsi3b OHOJIOTHM C OOLIECTBEHHBIMH,
TeXHUYECKUMU W JPYTMMH €CTECTBEHHBIMU Haykamu, ¢uiocoduei,
OTUKOW, OCTETUKOW u mnpaBoM. Ponp Owuomornu B (POpMHUPOBAHUU
COBPEMEHHON Hay4YHOU KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoanl MO3HAHUS KUBOW TPHUPOJBI (HAOIIOACHUE, IKCIICPUMEHT,
omucaHue, u3MepeHue, Kiaccudukanus, MoJICIUPOBAHUE, CTATUCTUYECKAsI
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpeter: Y. Hdapsun, I'. Mennens, H. K. Kosbros, Ix. Yorcon u
@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOM TTPUPOJIBI».

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METO/OB
IpU U3yYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cucreMbl (OMOCHUCTEMBI) Kak MpPEeIMET HU3Y4eHHUS OUOJIOTHH.
OTanune )XKUBBIX CUCTEM OT HEOPTraHUYECKOM IPUPOBI.

CpoiicTBa OMOCHUCTEM W HX pa3zHooOpa3zue. YPOBHH OpraHHU3aIluu
OMOCHCTEM: MOJEKYJSIPHBIM, KJICTOUHBIA, TKAaHEBBIH, OpraHW3MEHHBIN,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6roreoneHOTHIECKU),
ounocdepHsIil.

JdemoncTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPH3HAKH KU3HWU», «YPOBHH
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojenb Mojekyiasl JJHK.

Tema 3. XumMH4YeCKUM COCTaB U CTPOEHHE KJIETKH.

XUMAYECKUN COCTaB KJIETKMU. XUMUYECKUE JJIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BEILIECTBA.

@OyHKIMK BOJABI U MHHEPAJIBHBIX BEIIECTB B KieTke. [lognepxkanue
OCMOTHYECKOTO OanaHca.



benku. CoctaB u ctpoeHue OeNKOB. AMHHOKHCIOTBI — MOHOMEpHI
O0enkoB. HezameHnMble U 3aMEHUMBIE aMUHOKUCIOTHI. AMUHOKUCIOTHBIN
COCTaB. YPOBHM CTPYKTYPhI OEIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS,
TpeTUYHasi U YETBEPTUYHAS CTPYKTypa). XMMHUECKHUE CBONCTBA OEJIKOB.
buonorndeckue QpyHkiyu 0€IKOB.

depmeHThl — Ouosiorudeckue kartanusatopbl. CTpoeHHe (epMmeHTa:
aKTUBHBIM  1IeHTp, cyOctpaTHas  crnenuduuHoctb.  KodepMeHTHI.
Butamunbl. OTianuns GepMEHTOB OT HEOPTaHUYECKUX KaTaanu3aTOPOB.

VYrneBoabl: MOHOcaxapuabl (TIIOK03a, pubo3a M Je30KCUprO03a),
aucaxapuibl (caxaposa, JJaKTo3a) W Tojucaxapuiibl (Kpaxmall, TTMKOTeH,
HeJuTo103a). buonorndeckue GyHKUMU YTIE€BOAOB.

Jlunuael: Tpurauuepunbl, Gocdonunuapl, crepouasl. I'uapodpuabHO-
ruapodoOHbie cBolicTBa. buonorndyeckue Gpynkuun aunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KaK KICTOUHUKOB SHEPTHH.

Hyxkneunossie kucnortsl: JJHK n PHK. Hykneotuaer — moHOMepsI
HYKJIeHMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u GpyHkiuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Hurtonorus — Hayka o kieTtke. KiietouHas teopuss — mnpumep
B3aMMOJICHCTBUS UAeH U (PaKkTOB B HAYYHOM MO3HAHWUU. MeTO/bl U3yUeHUs
KJIETKH.

Krnerka kxak menoctHas skuBasi cucreMa. OOmue MPU3HAKU KIETOK:
3aMKHYyTas HapyxHas MemOpaHa, moisiekyiasl JIHK kak renernueckuii
amnmapar, CuCTeMa CUHTe3a Oerka.

Tunsl KIETOK: SyKapuoTHUYECKast U Mpokapuoruyeckas. OcoOeHHOCTH
CTPOCHHS TPOKAPUOTHUYECKOW KIeTKu. KieTouHnas crTeHka OakTepwid.
CtpoeHne syKapuoTHYECKOW KJIeTKH. OCHOBHBIC OTJIWYUSI PACTUTEIBHOM,
KUBOTHOU U TPUOHOM KIETKH.

[ToBEepXHOCTHBIE  CTPYKTYpbl  KJIETOK — KIETOYHAas  CTEHKA,
rIIMKOKauke, ux (ynakmun. [lnazmartndyeckas memOpaHa, €€ CBOWCTBA H
¢ynkiuu. [utornasma u e€ opranouasl. OnHOMEMOpaHHBIE OPTaHOUIBI
kietku: OIIC, ammapat T'oapmku, nau3ocombl. IlomyaBTOHOMHBIE
OpraHoubl  KJIETKU: MHUTOXOHIpWUM, Tmactunabl.  [IpomcxoxneHue
MUTOXOHJIpUM U Tactua. Buasl mmactua. HememMOpanHbIE OpraHoHIbI
KJIETKU: PUOOCOMBI, KJIETOYHBIN LEHTP, LIEHTPUOIU, PECHUUYKH, JKTYTHKHU.
DyHKIMU OPTraHOMJI0B KJIETKU. BKiroueHus.



SAnpo — perymatopHbeli LeHTp KieTku. CTpoeHMe shpa: snepHas
000Js104Ka, KapuoIruia3Ma, XpoOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHcTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. I[lIBann, M. Illneiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMHUYECKUX DJIEMEHTOB B HEXHBOMU
npupojie», «PacnpeeneHue XUuMUUYECKUX 2JIEMEHTOB B KUBOW MIPUPOJIEY.

Tabmumpt u  cxeMmbl: «llepuoguyeckass TabnuIa XUMHYECKUX
aeMeHTOB», «CTpoeHHEe MOJIeKYyJbl BOJb», «buocuHTes Oekay,
«Ctpoenue Monekynbl Oenka», «CtpoeHue Qepmenrta», «HyknenHoBbie
kuciorel.  JIHK»,  «Ctpoenue  Monekynsl AT®», «Ctpoenue
IYKapUOTUYECKON KIIETKW», «CTpOCHHE >XHUBOTHOU KieTku», «CTpoeHue
pacTuTenbHONH  KIETKW», «CTpoeHHE MPOKAPUOTUUECKOM  KIIETKH,
«CTpoeHue siapa KIETKN», «YTIEBOABD, «JIumuasn».

O6opynoBaHue:  CBETOBOW  MHKPOCKOIN,  OOOpyIOBaHHME ISt
pOBEJICHUS HAONIOCHUM, U3MEPEHH, SKCIIEPUMEHTOB, MUKPOTIPETapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnas padota Ne 1. «M3ydeHne KaTaTUTHIECKONH aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl MIIH KaTajlasbl)y.

JlaGopatopnas padota Ne 2. «M3yueHue cTpoeHuUs: KIETOK PACTCHHIA,
KUBOTHBIX M OAKTEpUid MO MUKPOCKOTIOM Ha FOTOBBIX MHUKpOTpernapaTax
U UX ONHACAHUEY.

Tema 4. ’KnzneneaTeJJbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTabOMM3M. ACCUMWIAIMS (TIACTHYCCKUN
OOMEH) W JUCCUMWISAIUS (SHEPTeTHYECKUil OOMEH) — JIB€ CTOPOHBI
eAMHOro mpoliecca Metabonusma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U
SHEPTUU B MOHUMAHUU METAa0O0IU3MA.

Tunel oOMeHa BemecTB: aBTOTPO(HBIH U reTepoTpodHBIA. Poib
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUHN B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3bl (orocwHTe3a. Peakimu
doTocunaTe3a. DpPekTHBHOCTD PoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A IS
KU3HA Ha 3emuie. BnmstHue ycioBuil cpenbl Ha (POTOCHHTE3 M CIOCOOBI
MOBBIIICHUS €70 MTPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.



XEMOCHHTES. XEeMOCHHTE3UpYIOLIE OaKTepHH. 3HayeHue
XEMOCHUHTE3a I JKU3HU Ha 3eMIle.

DOHepreTuueckuii oOMEH B KJIeTKe. PacuierneHue  BenecTs,
BBIJICJIEHUE M  aKKyMYJIMPOBAaHHE DHEPrMM B  KIETKE.  OJTalbl
AHEpreTuyeckoro obmeHa. [nukonu3. bBpoxenue u  ero  BHIBI.
KucnoponHoe oxwuciieHne, WM KIETOYHOE JbIXxaHWe. OKHCIUTEIBbHOE
dbochopunupoBanue. IPHEKTUBHOCTH IHEPTreTUUECKOTO OOMEHa.

Peaknun mMatpuuHoro cunte3a. I'enermueckas uHpopmanus u JHK.
Peanuzanus renernueckoil mHpopmanuu B KieTke. ['€HETHYECKU KOI U
ero cBorcrtBa. Tpanckpunuus — marpuunbiil cuHTe3 PHK. Tpancnsaums —
O6uocunTe3 Oenka. Drtamnbl TpaHchsauuud. KogupoBanue aMMHOKHUCIIOT. Ponb
pubocom B OMocuHTE3€E OeKa.

Hexknerounsie popmbl KU3HU — BUPYCHI. MICTOpUS OTKpBITHS BUPYCOB
(1. Y. VBanoBckwuii). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IIMKJIa
BUpycoB. bakrepuodaru. bone3nun pacteHuii, >XKMBOTHBIX W YEJIOBEKA,
BbI3bIBacMble BUpycamMu. Bupyc ummyHonmeduimra uenoeka (BUY) —
Bo30ynurens CIIM/a. OOpaTHasi TpaHCKpHUIILIKS, peBepTa3a U MHTErpasa.
[IpodunakTrika pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupl ©u  cxeMbl: «Tunbl  muTa"Husg», «Metaboausmy,

«Murtoxonapus», «DHEPreTHYECKUit oOMen», «XnoporuiacTy,
«®otocunted», «Ctpoenne [IHK», «Ctpoenue u (QyHKIIMOHMpPOBAHUE
reHay, «Cunres OeKay, «['eHEeTHUECKUN  KOJ», «Bupyce»,

«bakrepuodarn», «Crtpoenne u xku3HeHHbIM 1mkn Bupyca CII/la,
Oaxrepuodaray, «Permmukamms JJHK».

O6GopynoBanue:  Moaenu-ammumkanuun  «Yasoenne JHK
TpaHckpunims», «buocunres Oenka», «CTpoeHHE KIETKW», MOJENb
ctpykrypsl JJIHK.

Tema 5. PasmMHOkeHMe ¥  HHAMBHAYAJIbHOE  pa3BHUTHE
OPraHM3MOoOB.

Kierounslii 1ukn, WM SKU3HEHHBIM WK KieTku. WMHTepdaza wu
muto3. [Ipomeccrsl, mporekatomue B mHTepdasze. Perumkamus — peakmus
MarpuuHoro cuHTe3a JJHK. Ctpoerune xpomocom. XpoMOCOMHBII HabOp —
KapuoTui. JIUIJIOWAHBIA W  TAlIOWJHBIA  XPOMOCOMHBIE  HaOOPBL.



Xpomatuael. L{luTosmornueckrne OCHOBBI pa3MHOKEHUS U UHAUBUIYAIbHOTO
Pa3BUTHUSL OPTAHU3MOB.

Henenne wimerkm — wMuTto3. Cragum  wmuto3a. IIpomecchr,
MPOUCXOASIINE HA PaA3HBIX CTAAMSAX MHUTO3a. DBHONOTrHYECKHil CMBICT
MHTO3a.

[Iporpammupyemasi ruOENb KJIECTKA — aroITo3.

dopMbl pa3sMHOXKEHHUST OPraHU3MOB: Oecrojioe W MojoBoe. Buasb
Oecroyioro pa3MHOXXEHUS: JeJIeHWe HaJlBOoe, II0YKOBaHHE OJIHO- U
MHOTOKJICTOUHBIX, CIIOPOOOpa30BaHHME, BETETAaTUBHOE Pa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAUYCHUE JIJIS CEJICKIIMH.

[TonoBoe pasMHOXKEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguum wmeiiosza. IIporiecchl, mpoucxoidiive Ha CTagusix
Mmenosa. [loBenenne xpomocoM B menose. Kpoccunrosep. buosornueckuii
CMBICJI M 3HAUYECHUE MEK03a.

I"amerorenes — nporecc 0Opa3oBaHuUs MOJOBBIX KIETOK y KHUBOTHBIX.
[lonoBbie kene3bl: CEMEHHUKA M SIMYHUKU. OOpa3zoBaHUE W pa3BUTHE
MOJIOBBIX KJIETOK — T'aMeT (CIepMaTo30m 1, SHIeKIeTKa) — CliepMaToOreHe3 u
oBoreHe3. OCOOEHHOCTH CTPOEHUS SMIEKIETOK U CIePMaTO30MIOB.
OmnonotBopenue. [TapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). DMOPHUOHAIBHOE pa3BUTHE
(omOpuorene3). DTambl SMOPHOHATBHOTO PAa3BUTHS y TO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHUE, TacTpyJsiius, opranoreres. [loctambpuoHagbHOE
pazBuTHe. THUMBI MOCTAIMOPHOHATBLHOTO PA3BHUTH: MPSAMOE, HEMPsIMOe
(MmumHOUYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOpHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pacteHuid. OHTOreHe3 IIBETKOBOIO PACTEHUS:
CTPOEHUE CEMEHHU, CTAAUN PA3BUTHUSL.

JdemoncTpanum:

Tabnuiel u cxembl: «©@OpPMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «J[BoliHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PAaCTECHUN», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuiy, «Jlenenne knetku O6aktepuit», «CTpOSHUE MOTOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Kierounslii nukin», «Pemmuxanms JIHK»,
«Mwuto3»n, «Menosy», «lIpsmoe n Henpsamoe pazButue», «l'amertorenes y
MJICKOMIUTAIOLIUX U YeJIOBeKa», «OCHOBHBIE CTaJIUH OHTOT€HE3A.



O6opynoBaHue: MHUKpPOCKON, MHKpornpenapatbl «CrnepMaTo30Uabl
MJIEKOIIMTAIOLIEro», «SinekneTka Miekonurarouero», «Kapuoknnes B
KJIIETKaX KOpEIIKa JyKa», MAarHuTHas MoJenb-amuinkanus «J/lenenue
KJeTkn», monens JIHK, Mmozaens Metadaznoil XpoMOCOMBI.

JlaGopaTopHble 1 MpaKTHYecKUue padoThbI:

Jlaboparopnass padota Ne 3. «HaOmromenue muTO3a B KJIETKAX
KOHYMKa KOPEIIKa JyKa Ha TOTOBBIX MUKPOTpENapaTax».

JlaGopatopnas pabora Ne 4. «M3ydyeHune CTpOEHHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3amaund reHetuku. Vctopus pa3BuTUsl TE€HETHKU. Poib
IIUTOJIOTUU YU SMOPHUOJIOTUU B CTAHOBJIEHUU I€HETHKU. BKitag poccuiickux
U 3apyOCKHBIX YUYEHBIX B Ppa3BUTHE TCHETHKUA. METOAbl TE€HETUKHU
(ruOpUIONOTUYECKUH, IIUTOI€HETUUYECKUN, MOJEKYJISIPHO-TEHETHUYECKHUH).
OCHOBHBIE = TE€HETHYECKHE  MOHATHSA. ['eHeTHueckas  CHMBOJIMKA,
UCIIOJIb3YEMasl B CXEMAaX CKpELIMBaHUN.

3aKOHOMEPHOCTH HACJEAOBaHUs [PU3HAKOB, YCTAHOBJIEHHBIE [
Mennenem. MoHOruOpUaHOE CKpeIIMBaHUE. 3aKOH €AUMHO-00pa3us
ruOpuoB mepBoro TmnokoseHus. llpaBuio poMuHHMpoBaHUA. 3aKOH
pacuieryieHns MpU3HaKkoB. ['unore3a yucTorsl ramer. [lonHoe u HENoJIHOE
JOMUHUPOBAHHE.

JuruOpuaHoe cKpelrMBaHue. 3aKOH HE3aBUCHMOIO HACleOBaHUS
npu3HakoB. lluToreHeTHUecKue OCHOBBI JTUTHOPUIHOTO CKpEUIUBAHUS.
AHanu3upyroniee  ckpemuBaHue. Fcmonib3oBaHHME — aHATM3UPYIOLIETO
CKpEIIMBAHUS IS ONpe/IeNIeHNs T€HOTUIIa OCOOH.

CuemienHoe HacienoBanue npu3HakoB. Pabora T. Moprana mo
CLEIJICHHOMY HACJIEIOBAHUIO Te€HOB. HapymieHue cuenneHus IeHOB B
pe3yabpTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE ONpeAeNieHHE IMoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W TE€TEPOraMETHBIE OPTaHU3MBI.
HacnenoBanne npu3HakoB, CHETUIEHHBIX C ITOJIOM.

N3menunBoCTh. BHabl HW3MEHYMBOCTH: HEHACJIEACTBEHHAs U
HAcJIEACTBEHHas. Ponb cpenpl B HEHACIEACTBEHHOM W3MEHYHUBOCTH.
XapakTepucTUKa MOAU(PUKAIMOHHON M3MEHYMBOCTU. BapuanMoHHbBINA psjl



1 BapuauuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHblE U
KAaUEeCTBEHHbIE NPU3HAKM M HUX Hopma  peakumd. CBoiCTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

Hacnencreennas, W TEHOTUIINYECKas, U3MEHUYHUBOCTb.
KomOuHaTuBHasi M3MEHYHMBOCTh. Mel03 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOMN M3MEHYUBOCTH. MyTanmonHas VU3MEHYUBOCTb.

Knaccuduxanus myrtanuii: reHHbIE, XpOMOCOMHEBIE, TeHOMHBIE. YacToTa u
NPUYUHBI MyTaruid. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacjieAcTBeHHOM u3MeHunBocty H. M. BaBuiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbI
FeHETHKH Y€J0BEKa: NreHeaJIOTHYECKUN, OJIM3HEIIOBBIHM, IIUTOT€HETUUECKUM,
OMOXMMHUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpeMeHHOE
omnpeeIeHNe IeHOTHIIA: IMOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPpOBAaHWE, B TOM 4yucie ¢ nomompo  [I[P-ananu3sa.
HacnencrBennsle 3a00j€BaHUS 4YEJOBEKa: I'eHHBbIE OOJIC3HHM, OOJE3HH C
HACJICJICTBEHHONW  MPEeapacIoIOKEHHOCThIO, XPOMOCOMHBIE  OOJIe3HHU.
ComaTtnueckue U reHepaTuBHble MyTaliu. CTBOJIOBBIEC KIETKU. [TpuHIMIIBI
310pOBOTO 0Opasza >KU3HM, JMArHOCTUKH, TPOPUIAKTUKA W JICUCHUS
reHeTHYeCKnX Oose3He. MeauKo-reHeTUYeckoe KOHCYJIbTHPOBAHUE.
3HaYeHUE MEIMUIIMHCKON TEeHETMKM B IMPEIOTBPAIICHUA U JICYCHUH
FeHEeTHYECKHUX 3a001€BaHUH YEJIOBEKA.

JdeMoHcTpanum:

[Toptpersi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UeTBepuUKOB,
H. B. Tumodees-Pecorckuii, H. 1. Bapuios.

Tabmumer u  cxembl: «MOHOrHMOpUIHOE CKpENIMBAaHHUE H  €ro
LIUTOTCHETHUYECKas OCHOBay, «3aKoH pacuierieHus u ero
IIUTOTCHETUYECKass OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruopumaHoe
cKpemrBaHuey, «luTomornyeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSY,
«Meio3», «B3auMoieicTBUE AJUICIBHBIX T€HOB», «l €HETMYECKHE KapThl
pacTeHui, )KMBOTHBIX M YeJoBeKa», «['eHeTnka monay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUsl, CLEIUIEHHOTO ¢ TmoJioM», «KapuoTunsl dyemoBeka u
JKHBOTHBIX), «Buapr W3MCHYUBOCTH Y, «MoaudukanmonHas
M3MEHYUBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTuka TpymI
KpOBW», «MyTallMOHHAsI U3MEHYUBOCTHY.



O6opynoBaHue: MO/JIENA-aNIUTMKAUH «MoHorubpuaHoe
CKpEILIMBAHUEY, «Henonxoe JTOMUHUPOBAHUE, «{urubpuaHoe
CKpemuBanuey, «llepekpéct XpoMOCOM», MUKPOCKON M MHKPOIpENapaT
«Ipozoduna» (Hopma, myTauuum (OpMBI KPBUIEB M OKPACKU Teja),
repOapuii «['opox MOCeBHOIN.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

JlaGopatopHass  pabora Ne 5.  «M3yyeHue  pe3ysbTaToOB
MOHOTHUOPUHOTO ¥ JUTHOPUAHOTO CKPEIIMBAaHUS Yy ApOo30Quiabl Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabora Ne 6. «3yueHue MoaudpuKaMOHHOM
U3MEHUYMUBOCTH, TOCTPOCHHE BAPUALIMOHHOTO pAJa W BapUALMOHHOU
KPUBOI.

JlaGopatopHast pabora Ne 7. «Ananu3 Myrtanuil y npo3oduibl Ha
TFOTOBBIX MUKpOIpenapaTaxy».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe U aHAIU3 POIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuuss Kak Hayka M TIpouecc. 3apoKICHHE CEJIIEKUUU U
nomectukanus. Yuenue H. V. BaBunoBa 0 LEHTpax IPOUCXOKIACHUS M
MHOTOOOpa3ust  KyJdbTypHbIX  pacTeHud. LleHTpsl  IpOMCXOXKIEHUS
JOMAaIIHUX )KUBOTHBIX. COpT, MOpOJa, HITAMM.

CoBpeMeHHBIE METOABI CEJNEeKIUU. MacCcoBbId M WHIWBUIYaTbHbBIN
OoTOOpBI B CEJEKIUU PACTeHUM U KUBOTHBIX. OIleHKa 3JKCTEphepa.
bnuskopoacTBeHHOE  CKpemMBaHUE — WHOpuUauHT. Yucras auHUS.
CkpemuBanue 4YuCThIX JuHUK. ['ereposuc, wunum THOpUAHAsS Cuia.
HeponcteBennoe ckpemmBanue — ayropunuar. OTaanéHHas ruopuan3ams
n e€ ycnexu. VMCKycCTBEHHBI MyTar€He3 W MOJIyYEHHE IOJUILIOUIOB.
JIoCTMXKEHUS CEJIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpaciib NMPOU3BOACTBA. ['€HHAs WHKEHEPUS.
Oranbel co3nanus pexomObunantHod JIHK u TpaHCreHHBIX OpraHHU3MOB.
Knerounass wnHxeHepus. Kietounsle KynbTypbl. MHKPOKIOHAIBHOE
Pa3sMHOXXEHHE  PACTCHUM. KinonupoBanne  BBICOKONPOAYKTHUBHBIX
CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHME U ITHYECKHE
npobaembr. MO — reneTndecku Moau(pUITMPOBaHHBIE OPTaHU3MBI.

JlemoHcTpanuu:



[Toptpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M.
®. BaHOB.

Tabmupt u  cxembl: Kapta «lleHTpbl NPOUCXOXIECHHUS U
MHOT000pa3us KyJIbTypPHBIX pacTeHui», «[lopobl JOMAaIIHUX KUBOTHBIXY,
«CopTa KyJIbTYpHBIX pacTeHuity», «OtnanéHnas ruopuausanusy, «Padors
akagemuka M. (O} HMBaHnoBay, «IHonummonaus», «OOBEKTHI
OMOTEXHOJIOTHUNY, «KnerouHnble  KyJAbTypbl U KJIOHUPOBAHHUEY,
«KoHcTpynpoBaHue M IEPEHOC T€HOB, XPOMOCOM.

O6GopynoBaHue: MYJSDKMA TUIOJOB M KOPHEIUIOAOB AHKUX (OpM H
KyJIbTYPHBIX COpPTOB pacTeHui, repbapuii «CenbcKOX035HUCTBEHHBIE
pacTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHUXKECHUSI CEJIEKIIMA PaCcTCHUI
U OKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI GdepMmy,
COPTOUCIIBITATEIbHBIA YyYaCTOK, B TEIUIMYHOE XO3SHUCTBO, J1abopaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[Ipeanoceuiku BO3HUKHOBEHUS ABOJIIOLIMOHHOU TEOPUHU.
DBOIIONMOHHAS TEOpHs U € MecTo B Omosioruu. BrusiHue 3BOIIOIMOHHON
TEOpUHU Ha Pa3BUTHUE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa ABOJIIOLIMH. [laneoHTONMOrNUECKHUE:
MOCJIEI0BATENILHOCTH MOSBICHUS BUAOB B MAJIEOHTOJIOTMYECKON JETOIUCH,
nepexoanbie GopMbl. buoreorpadguueckue: cxoAcTBO U paznuuue GayH u
¢b0p MaTEpPUKOB M OCTPOBOB.

OMOPHOTIOTUYECKHE: CXOACTBA M PA3INYUs SMOPHOHOB Pa3HBIX BUIIOB
MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE,
aHAJIOTUYHBIE, PYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa00INYEeCKUX MyTEN y BCEX OPraHU3MOB.

OpononmonHas Tteopust Y. JlapBuna. [Ipeanochlik BO3HUKHOBEHUS
napBMHU3MA. [[BrKyliume Ccuiibl  ABOJIONMU  BUAOB 1o  JlapBUHY
(M30BITOYHOE  pPa3MHOXKEHHE  TPH  OTPAHUYCHHOCTH  PECYPCOB,



HeompeAenéHHass  U3MEHUYUBOCTb, Oooppba  3a  CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckass Teopus oHBomonuu (CTD) u  e€ ocHoBHbIE
ITOJIOYKEHHS.

MuxkposBosonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBwxkymue cuibl  ((hakTopbl) HSBOJIOIUU BHJAOB B  IMPUPOJE.
MyTaluroHHbIN poriecc U KOMOWHATUBHAs U3MEHYUBOCTb.
[HonynsuroHHBIE BOJHBI U peiid reHoB. M3omsauus u Murpanus.

EctecTBeHHBI 0TOOp — HampaBiAOmMi (akTop 3BOIIOHUU. DOPMBI
€CTEeCTBEHHOT0 0TOOpA.

[IprcnocoONeHHOCTh  OPTaHU3MOB  KakK  pe3yJbTaT  3BOJIOLIMH.
[Ipumepsl  mpucnocoOneHuit y  opranu3smMoB.  ApoMopdo3sl |
UANO0-a1alTalU K.

Bun wu BumooOpazoBanue. Kputepuu Buma. OcHOBHbIE (HOPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IKOJIOTHIeCKoe.

MaxkposBosronust. @opMbl IBOIOLUN: (UIIETHYECKAs], TUBEPTreHTHAS,
KOHBEpPreHTHasl, napajienbHas. HeoOpaTuMOCTh 3BOJTIOLNH.

[Ipoucxoxnenue oT HECIEeIMaTN3UPOBaHHBIX IIPEAKOB.
[Iporpeccupyromas cnenuanu3amnus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpers: K. Jlunneir, XK. b. Jlamapk, Y. J[apsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuuel 1 cxembl: «Pa3BuTHe OpraHMYECKOro MHpa Ha 3emiey,
«3apoAblllld  MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl
O0opbOBI 3a cymiecTBoBaHue», «EcrecTBeHHBI 0TOOpP», «MHOroobpasue
COpPTOB pacTeHuit», «MHoroobpasue Mmopoj KUBOTHBIX», «llomymsium,
«MyTanmoHHasi HW3MEHYHUBOCTH», «ApoMopdo3sl», «Mnuoaganramum,
«O0mas merenepanusy, «JIBmwkymme cuibsl sBomoIuny, «Kapra-cxema
MapmipyTa myremectBus Y. JlapBuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucrnocoOIeHHOCTH OpPraHu3MOB, «["eorpaduueckoe
BUI000pa30BaHuey, «DKOIOTHIECKOE BHI000pa30BAHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IUYHBIMA THUIIAMU
OKpacku, Ha0oOp IUIOAOB M ceMsiH, Kosuiekuus «lIpuMepbl 3amuTHBIX
MPUCTIOCOOJICHUI Y JKUBOTHBIX», Monaelb «OCHOBHBIE HAmpPaBICHUS



BOMIOLIMKY, O0BEMHas  Moaenb  «CTpoeHHME  TOJIOBHOIO  MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, koyekius «PopMbl COXpPaHHOCTH
HCKOIIAEMBIX KMBOTHBIX M PACTEHUI», MoAelb amruukauus «llepexpéct
XpOMOCOM», BJIaXxHbIe mpenapaTtel «Pa3zButue Hacekomoro», «Pa3Butue
JATYUIKA», MukKponpenapat «Jpo3oduna» (Hopma, MyTauud (QOpMBI
KPBUILEB U OKPACKU TEJa).

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHUE  BHUIOB IO
MOP(OJIOTHIECKOMY KPUTEPUIO).

JlaGopatopHass pabora Ne 2. «OmnucaHue npUCIOCOOIEHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4yHblE TPEACTABICHUS O 3apOXKICHUM KuU3HU. HaydHbie
TUIIOTE3bl BO3ZHMKHOBEHHS KU3HM Ha 3emiie: abuoreHe3 W MaHCIEepPMUs.
XuMuueckasi 3BONIOIUsA. AOUOTeHHBI CHHTE3 OPTaHMYECKHX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE MOJATBEPKICHUE XUMHUYECKOMN
sBosrroliMi. HavanpHblie dTamnel Ononornueckoii sposroruu. [ unoreza PHK-
mupa. @DopmupoBaHue MeMOpaHHBIX CTPYKTYp M  BO3HHUKHOBEHHE
npoTokieTKu. IlepBrie KiIeTKH U uX 3BoJiroLusd. POpMUPOBAHUE OCHOBHBIX
IPYIII )KUBBIX OPTaHU3MOB.

Pazutne xu3Hu Ha 3emie mno s3paMm U nepuogam. Karapxeil.
Apxeiickas U nporeposoiickas 3pel. Ilameo3oiickas spa U €€ MepUOIbI:
KeMOPHUICKUA, OPJAOBUKCKHH, CUITYPUICKUH, JIEBOHCKHI,
KaMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaliHo3oiickass spa u €€ mepuoapl: NaJeOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN.

XapaKTepuCTUKA KIUMaTa M T€OJOTMYECKUX IpoieccoB. OCHOBHBIE
ATambl JBOJIONMHA PACTUTEIBHOTO M >KHBOTHOTO MHUpa. ApoMopdo3bl y
pacteHuld u KUBOTHBIX. [losiBIIeHME, paCUBET U BBIMUPAHUE TPYMN KUBBIX
OpPraHu3MOB.

CucTtema opraHMuecKkoro Mupa Kak oTpaxeHue 3BoJonuu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS  4YeNlOBEKa. AHTponosiorusi Kak Hayka. Passurtume
MPEACTABICHUA O NPOUCXOXKIACHUHU YeEJIOBEKa. MeTroasl HU3y4YeHUus
anTpornoreHe3a. CxoxcrBa W pa3iWyus 4YEJIOBEKA M JKMBOTHBIX.
CucTeMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cuibl  (dakTopel) aHTpomoreHne3a. HacnenctBennas
M3MEHUYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbIH 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUN TPY/la, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUMU M BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONHUTEKH,
UYenosek ymenbid, Yenoek mpsamMoxonsdiiui, YenoBek HeaHAEPTaIbCKUM,
YenoBek  pasymHblii. Haxonku — HCKONMaeMbIX  OCTaTKOB,  BpeMs
CYILIECTBOBaHUs, OOJACTh pacnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra,
o0pa3 >XKU3HH, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BPOINECOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJIOMAHAs (PKBAaTOpHAIbHAS), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCITOCOOICHHOCTH MpeICTaBUTENEH
YEJIOBEUYECKUX pac K yCIOBHUSAM CYHIECTBOBaHUA. ENMHCTBO 4eIOBEYECKUX
pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Peau, JI. ITactep, A. 1. Onapun, C. Mumnnep, I'. FOpn,
Y. [JapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue COJIHEUYHOH CHCTEMBIY,
«Pa3Butne oprannyeckoro mupa», «PacturenpHas kierka», «KuBoTHasd
kinetkay, «lIpokapuornueckas  knerka», «CoOBpeMEHHass cHUCTeMa
OpraHu4yeckoro Mwupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa U 4YeNOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE  MecTa
[TaJICOHTOJIOTUYECKAX HAXOHOK IIPEJKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHeiimue noan», «pesaue moan», «llepBbie coBpeMeHHbIE IO,
«Henoseyeckue pacs».

Oo6opynoBanue: wmymspku  «lIpoucxoxaeHne dyenoBeka» (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIAa, HEaHJepTalblla, KPOMAHBOHIA), CIEMKHU
WM W300paKEHUS KaMEHHBIX OpPYAHMi MEepBOOBITHOTO YenoBeKa (KaMHH-
qomrmepsl, pyouia, ckpebia), reoOXpoHOJOTHYECKas TaOIuIa, KOJJICKITHS
«DopMBbI COXPAaHHOCTHU UCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:



[Ipaktuueckas pabora Ne 1. «/3yueHne HCKONAEMbIX OCTaTKOB
pacTEHUM U JKUBOTHBIX B KOJUICKIIUSAX).

OKCKypcusi  «DBOJIIOIMS OpraHudeckoro wmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN UM KpaeBeIUECKUN My3ei).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

OKoJIOTMSl Kak HaykKa. 3aJadyd M pasfesibl dKOJOrMH. MeTomasl
JKOJIOTUYECKHUX  HCCJIEHOBAHMUIA. DKOJIOTUYECKOE  MHUPOBO33pPECHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpenbl oOuTaHusi OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3AYIIIHAS,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Okonorudyeckue  ¢akropel.  Knaccudukanuss — 3KOJIOTHYECKHUX
dbakTOopoB: abuoTHYECKHE, OMOTUYECKHWE W aHTpororeHHbie. JleiicTBue
IKOJIOTUYECKUX (haKTOPOB Ha OPTaHU3MBI.

AlGuoTtuyeckue  (akTOpel:  CBET, TEMIIEpaTypa,  BIIAXKHOCTD.
®dotonepuoauzm.  Ilpucrocobiiennsi ~ OpraHu3MOB K JEHCTBHIO
abnotnyeckux GpakTopoB. buonornueckue puTMBI.

buortnueckue Qakropel. Buabl OHMOTHYECKUX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XWUIMHUYECTBO, CcHUMOMO3 Hu ero ¢opmbl. [lapazutusm,
Kooneparus, MYyTYyaJIl3M, KOMMEHCAJIU3M (KBapTHUPaAHCTBO,
HaxJIEOHMYECTBO). AMEHCAIU3M, HEUTpalu3M. 3HaueHUE OUMOTHUYECKHUX
B3aUMOJCHCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB B  IPUPOIHBIX
CcO00IIeCTBAX.

DKOJIOTMYECKHUE XapAKTEPUCTUKU MOMyssiqud. OCHOBHBIE MMOKa3aTeNu
NOMYJIALIMK: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD,
OpUPOCT, MUTpalus. J[uHaMUKa YUCIEHHOCTHU MOMYJISINUU U €€ PeryJIsLys.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuer m cxemsl: kapta «lIpupomubie 30HBI 3emin», «Cpembl
oOuTaHUS OPraHUu3MOBY, «DoTonepruoau3Im», «llommymanuny,
«3aKOHOMEPHOCTH  pPOCTAa  YUCIECHHOCTH  TOMyJIsAnuu  WHOY30pUH-
TyQenbkny, «[lumeBrie menm.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 3. «Mopdomornueckne 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS.



Jlaboparopnast pabota No 4. «BnusiHue cBeTra Ha POCT U pa3BUTUE
YEPEHKOB KOJICYyCa.

[Ipaktuueckass pabora Ne 2. «lloacdy€T MJIOTHOCTH MOMYISIUNA
Pa3HBIX BHJIOB PACTCHUIN.

Tema 4. Coo01iecTBa M 3KOJI0rMIEeCKHE CHCTEMBI.

CoobmiectBO opraHu3MoB — OwuoieHo3. CTpyKTypbl OHOIEHO3a:
BUJIOBasi, IPOCTPAHCTBEHHAs, Tpoduueckas (TuiieBas). Buabl-1OMUHAHTHI.
CBsi3u B OMOIIEHO3E.

DKoJIOrH4YecKue cucteMbl (3kocucteMsbl). [lonsTre 06 ’KocucTeme u
OMOreoIeHO3E. OyHKITMOHAILHBIE KOMITOHCHTBI KOCUCTEMBI:
NPOJYICHTHI, KOHCYMEHTBI, PEAyIeHTh. KpyroBopoT BeEIIeCTB M TOTOK
SHEPruM B 3KocucTeMme. Tpoduueckue (MUIIEBBIE) YPOBHH DKOCHUCTEMBI.
[Tumesbie enu ¥ cet. OCHOBHBIC TMOKAa3aTeNId SKOCHCTEMBI: OMoMacca,
OPOAYKIUSA. DKOJIOTHYECKHUE THUPAMHUABL: TMPOAYKIIMH, YHUCICHHOCTH,
ouomaccel. CBOWCTBAa OKOCHUCTEM: YCTOHYHMBOCTH, CaMOPETYJISAIHUS,
pasBurue. CyKiieccus.

[Ipupoanbie sKOCHCTEMBI. DKOCHCTEMBI 03€p U pPEK. DJKocHCTeMa
XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe W XO3SUCTBEHHOE 3HAYEHHME  arpodKOCUCTEM |
ypOOIKOCHUCTEM.

buopasznooOpaszue  kak  (QakTop  YCTOMUHMBOCTH  DKOCHUCTEM.
CoxpaneHre 6MOJIOTMYECKOro pa3HooOpasus Ha 3emiie.

Yuenne B. W. Bepnaackoro o Owuocdepe. I'panuiiel, coctaB u
cTpyktypa O6mocdepsl. JKupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH
ouocepbl Kak IOO0ATBHONW HKOCUCTEMBI. [[MHAMHWYECcKOoe paBHOBECHE U
oOpaTHas cBs3b B 6nocdepe.

KpyroBopotsl BemecTB M OHOTCOXMMUYECKHUE IUKIBI AJIEMEHTOB
(yrnepona, azora). 30HATBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Omochepe 3emin. AHTPOIOTCHHBIC W3MEHCHHS B
ouocdepe. ['modanbHBIC SKOJIOTHISCKHE MPOOIEMBI.

CocymiectBoBanne  mpupoabl W yenoBeuecTtBa. CoxpaHeHHE
OouopazHooOpas3usi Kak OCHOBa ycroiumBocTH Onocheprl. OcHoBa
paIMOHAILHOTO  YIPABJICHUS  MPUPOAHBIMH  pecypcamMu W HUX
UCIoJIb30BaHue. JloCTKEeHHsI OMOJIOTHN U OXpaHa TMPUPOJIHL.



JdemoHncTpanum:

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

Tabauupel m cxembl: «llumeBpie 1enu», «buoleHo3: cocraB u
CTPYKTYpay, «IIpuponnsie cooO11ecTBa, «enu MMUTAHUSY,
«Jkonorudeckas mnupamugay, «buochepa u uyenorex», «IkocucTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOro Jjeca», «buonenos
BOJOEMA», «ATpOLEHO3», «[IpuMepHBbIE aHTPOMOTEHHbIE BO3/ICHCTBUSI HA
npupoay», «BaxHelllne UCTOYHUKU 3arpsi3HEHUS] BO3/1yXa U TPYHTOBBIX

Bo», «llouBa — BakHeimass cocTapistomas Ouocdepb», «DaKkToOpbI
aerpaganuu mouBy, «llapaukoBeiid dhdexT», «DakTOpsl pagHOaKTHBHOTO
3arpsi3HEHUS ouochepn, «O0u1as CTPYKTypa ounochepbi»,

«Pacmipoctpanenue xu3Hu B 6uochepe», «O30HOBBIN dKpaH OHOChEph,
«KpyroBopoT yriepoja B 6uochepe», «KpyroBopoT azota B Ipupoie».
O6GopynoBaHue: MojAeHb-anIUIMKaKMsA «TUMUYHBIE  OUOIIEHO3BIY,
repbapuii  «PactutenpHble cooOmiecTBay, Koyuiekiuu —«buoreHosy,
«BpeauTenu BaXHEUIINX CETbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKIIMU PAaCTEHWl W JKUBOTHBIX, MNPUHAJIEKAIIUE K Pa3HbIM
SKOJIOTMYECKHMM TpylnmnaM OJHOro Bupa, KpacHas knura Poccuiickoit
deneparuu, U300paKeHUs OXPAHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA ITPOI'PAMMEBI T10
BHUOJIOT N HA BbA30OBOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornmacho ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K
pe3yapTaTaM OCBOEHHUS OOYy4YaloMMUCS IPOrpaMM CpPEAHEro OOIIEero
00pa30BaHus: TUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpEIMETa
«buonorusi»  BBIJAEICHBI  CIEAYIOIIME  COCTaBJISIIOIIME:  OCO3HAHUE
00yJaroImUMHCST POCCUUCKON TPaKIaHCKON HUICHTUYHOCTU — TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOMNPEACIICHUIO, HAJIUYKE
MOTHBallMM K OOy4YeHHUIO OWOJOTHH, IIeJICHANPaBICHHOE pPa3BUTHE
BHYTPEHHUX YOEXJICHHN JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IICHHOCTEH U
UCTOPUYECKUX TPATULUNA Pa3BUTHs OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTD U
CIIOCOOHOCTh 00YyYalOIUXCSl PYKOBOACTBOBATHCA B CBOEH JAESATEIBHOCTU
LEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMHU, MPUCYIIUMHU CUCTEME
OMOJIOTNYECKOT0 00pa30BaHMsl, HATMYME DKOJIOTMUECKOTO MPAaBOCO3HAHUA,
CIIOCOOHOCTH CTABUTH LIEJIM U CTPOUTH KUZHEHHBIE TUTAHBI.

JInuHOCTHBIE  pe3ynbTaThl  OCBOEHUsI npeamera  «buonorus»
JOCTUTAIOTCS B €IMHCTBE Y4YEOHOW M BOCIMTATEIBHOW NESITEIbHOCTH B
COOTBETCTBUHM C TPAJULHUOHHBIMH POCCUHUCKHUMHU COLHUOKYJIbTYPHBIMH,
UCTOPUYECKUMH M AYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPHUHSITHIMHU B
oOIecTBe NMpaBUjIaMu U HOPMaMHU TOBEICHUS U CIIOCOOCTBYIOT MPOIEccaM
CaMOIIO3HAaHUS, CAMOBOCIIMTAHUS U CaMOPAa3BUTHSI, PA3BUTUSI BHYTPEHHEU
MO3ULINHU JIUYHOCTH, NAaTPHUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY,
YEJOBEKYy TpyJa M CTapuieMy IIOKOJIEHHUIO, B3aUMHOIO YBAXCHHS,
OEpe)KHOTO OTHOMICHUS K KYyJbTYPHOMY HACJIEIUI0 U TPATUIUSM
MHOTOHAIIMOHABbHOTO Hapoaa Poccuiickor ®Pexnepauuu, 0pUpPOIE U
OKPY’KAIOIIEH Cpee.

JImaHOCTHBIEC pe3ybTaThl OCBOCHHS yu4eOHOTO mpeameTra «bruomorus
JOJKHBI ~ OTPaXaTb TOTOBHOCTb M CIIOCOOHOCTh  OOyYaromImxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH IMO3UIIMEH JTHYHOCTH,
CUCTEMOM  LEHHOCTHBIX  OpPUEHTAlWW, IMO3UTUBHBIX  BHYTPEHHUX



yOeXIeHUM, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO
oOIIecTBa, pPaCUIMPEHHE MXU3HEHHOI'O OIbITa U OMNbITa JEATEILHOCTH B
MPOLIECCE  peAIM3allid  OCHOBHBIX  HAIIPABJICHUM  BOCHUTATEIbHOM
NEATEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOM MO3ZUIMK OO0yYarolerocs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TIpaB M  OOS3aHHOCTEH,
YBa)KEHHE 3aKOHA U MPAaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIESATENBHOCTH NPU CO3JAHUU
y4eOHBIX TIPOCKTOB, pEIICHUUW YYEOHBIX U I[IO3HABATEIbHBIX 3ajad,
BBITIOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTpPEENsITh COOCTBEHHYIO MO3UIIMIO MO OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YyMEHHUE  YYUTBIBAaTh B  CBOMX  JICUCTBUSAX  HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aMMOJCHCTBUSL JIIOACH C pa3sHbIMH YOEKICHUSMH,
KyJIbTYPHBIMH [IEHHOCTSIMUA U COLIMAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K  COTPYOHMYECTBY B  MPOLECCE COBMECTHOIO
BBIMIOJTHEHUSI Y4YEOHBIX, TMO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3ajad,
YBOXHUTEJIBHOTO OTHOLIEHUSI K MHEHUIO OIIMOHEHTOB MpHU OOCYXKICHUH
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKAHNUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh  POCCHHCKOW TPaXKJIAHCKOH  HMJACHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH
nepen Ponunom, ropmoctu 3a cBOM Kpail, ¢cBOK PoanHy, CBOM SA3BIK U
KYJIBTYPY, IIPOLIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIHEOUIO U IaMSATHHUKaM
MpUpOABI, JOCTWXKEHUsIM Poccum B HaykKe, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OIEHWBATH BKJIA POCCHHCKUX YUEHBIX B CTAHOBIICHUE U
pa3BHUTHE OMOJOTHH, TOHUMAHUS 3HAYCHUS OMOJIOTUY B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

unerHas yOeXJIEHHOCTb, TOTOBHOCTb K CIYXEHUIO U 3allUTe
OTteuecTBa, OTBETCTBEHHOCTH 3a €0 CYAb0Y;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE TYXOBHBIX IEHHOCTEU POCCUMCKOTO HAPOJa;

c(hOpMUPOBAHHOCTL  HPABCTBEHHOTO CO3HAaHUS,  ITUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M TNPUHUMATh OCO3HAHHBIC
pElIeHUs, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOUICHUE K CBOUM POJUTENSIM, CO3IaHUIO CEMbU Ha
OCHOBE OCO3HAaHHOTO TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B
COOTBETCTBUHM C TpaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas OCTETHKY ObITa,
HAy4YHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOILICHMH;

MOHMMAaHWE SMOIIMOHAJIBHOTO BO3JICHCTBUS KUBOM MNPUPOJBI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDA)KEHUIO B pa3HbIX BHUIAX HCKYCCTBa,
CTpPEMJIEHUE MPOSIBISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uyeckoro BocnUTAHUS, G(OPMHPOBAHHMSA KYJbTYPbI
30POBbA M SMOIMOHAJIBLHOT0 0JIAr OOy YHs:

NMOHMMAaHWE W peaju3alus 3I0pOBOTO M Oe3omacHoro odpasa KU3HU
(3m1OopoBOo€ TMTaHWE, COOJIOJCHUE TUTHECHUYECKUX TIPaBUI U HOPM,
cOaJIaHCUPOBAHHBIM PEKUM 3aHSATUN W OT/ABIXA, PEryisgpHas (uznyeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

IIOHMMAaHWE LEHHOCTHU MPABUJI MHAUBHUAYAIBHOTO M KOJUIEKTUBHOIO
0e30macHOr0 MOBEACHUS B CUTYAIMSIX, YIPOXKAIOUIUX 3I0POBBIO U KU3HU
JIIO/CH;

OCO3HAHME TIOCIHEACTBUM M  HENPUATUS BPEIHBIX MPUBBIUEK
(ynmoTpeOeHus anKoroisi, HAPKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10I00HU€E;

FOTOBHOCTh K AaKTHUBHOW JIESATEIIBHOCTH TEXHOJOTMYECKOUM U
COI[MAIbHOM HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh
Y CAMOCTOSITEJIBHO BBINIOJIHATH TAKYIO JEATEIbHOCTD;



MHTEpPEC K pa3InuHbIM cdepaMm npodhecCHOHANBHOU eATEIbHOCTH,
YMEHHE COBeplIaTh OCO3HAHHBIM BBIOOpP Oynymeil mnpodeccuun u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpPa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

HKOJIOTHYECKH  1Ieieco00pa3HOe OTHOUIEHHWE K TPHUpPOJAE  Kak
WMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIEHUE YPOBHS OKOJOTHYECKOM KyJIbTYphl: NPUOOpPETEHUE
OTbITA TJIAHUPOBAHUS MOCTYIKOB U OIEHKHU MX BO3MOXHBIX MOCIIEICTBUI
JUTSL OKpY>KaroIlei cpeipl;

OCO3HaHHE TI100aTBFHOTO XapaKkTepa FKOJIOTHYECKUX MpodsieM U myTen
UX pelIeHus;

CIIOCOOHOCTh ~ UCIOJIB30BaTh  MpuOOpeTaeMble MPU  HU3YUYECHUU
OMOJIOTMM 3HAHUS W yMEHHUS TpPHU PEIIeHUH NpoOJieM, CBSI3aHHBIX C
paIMOHANILHBIM MPUPOJIOIONIb30BaHUEM (COOIIOEHUE MPABUI MOBEICHHUS
B NIPHUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, DKOCUCTEM, OHochephbl);

AKTUBHOE HENPUSATUE NEWCTBHUM, MPUHOCIIIMX BpEl OKpYyKarouen
OpPUPOAHONM  Ccpelle, YMEHHE MPOTHO3UPOBATH  HEOJIAronmpusITHbIC
AKOJIOTUYECKUE  TIOCJIEACTBUS  NPEANPUHUMAEMbIX  JCHCTBUA U
peA0TBpAIlATh UX;

HaJM4YME Pa3BUTOTO SKOJOTMYECKOTO MBIILIIEHUS, 3KOJIOTHYECKOU
KYJbTYpBbI, OIIBITA AESATEIBHOCTH SKOJIOTUUYECKON HANPABICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS HMMHU B II03HABATEIbHON, KOMMYHUKATHUBHONH W
COLUMAJIBHOM NPAaKTUKE, TOTOBHOCTM K YYacTHIO B NPAKTUYECKOU
NEeATENIbHOCTU SKOJIOTMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHsI HAyKH M OOIECTBEHHON MPaKTUKH,
OCHOBaHHOT'O Ha JMAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U UUTATEIbCKOM KYyJIbTYpPhl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;



MMOHUMAaHHE CIeNU(PUKN OMOJIOTUM KaK HAyKHU, OCO3HAHUA €€ poJid B
GopMUPOBAaHUU  PALMOHAIBLHOTO HAYYHOTO  MBIIIICHUS, CO3JaHUH
LEJIOCTHOTO TPENCTaBICHUs 00 OKpY’)KalIlleM MHpe KaK O €IHHCTBE
OpUPOIBI, dYeloBeKa M  o0mecTBa, B  TO3HAHUW  TPUPOHBIX
3aKOHOMEpPHOCTE U pEIIeHHH TpoOJIeM COXpaHEHHs] MPHPOJTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTUM JJII  COBPEMEHHOM
[UBIJIM3AIAA: OOECIIEYCHHUs] HOBOTO YPOBHS Ppa3BUTHA METUIMHBI,
CO3/IaHME€  TIEPCIEKTUBHBIX  OMOTEXHOJOTHH, CIOCOOHBIX  pemiaTh
pecypcHbIe TPOOJIeMbl Pa3BUTHS YEJIOBEUECTBA, TIOMCKA IMyTEeH BBHIXOJA U3
rJI00AJIbHBIX  DKOJOTMYECKHX TMpoljeM U ofecredyeHus mepexona K
YCTOMYMBOMY Ppa3BHTHIO, PAIMOHAIHHOMY HWCIIONIH30BAHUIO TPUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OHMOJIOTHYECKUX 3HAHUU B IIETISAX
TIOBBIIICHUST OOIIEH KYJIbTYPHI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4YacTM  (YHKUMOHAJIBHOM TI'PaMOTHOCTH  OOyYaromuxcs,
(GopmMupyemoii pu U3y4eHuu OUoIoruy;

[OHMMAHUE CYIIHOCTH METOAOB IIO3HAHMsI, HCHOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BaTh I0OJIy4aeMble 3HAHUS
Ui aHanu3a M OOBSACHEHUS SBICHUM OKpYXalollero Mupa H
OPOUCXOAAIIMX B HEM M3MEHEHHM, yMeHHME JellaTb OO0OCHOBaHHbBIE
3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (PaKTOB M MMEIOUIUXCS JAHHBIX C LEIbIO
HOJyYEHHs! I0CTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS
JUIs pellieHusl IpoOJieM B peasIbHBIX )KU3HEHHBIX CUTYaAIUsX;

OCO3HAHUE  IICHHOCTHM  HAy4YHOM  JESTeNIbHOCTH, T'OTOBHOCTH
OCYILIECTBJISITh  MPOEKTHYIO M  MCCIEAOBATENbCKYIO  JI€ATEIbHOCTh
WHAMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHUI MO OHOJIOTUU
B COOTBETCTBHUH C KU3HEHHBIMU MMOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUsSI y4eOHOro mpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 111 (DOPMUPOBAHUSI MHUPOBO33PEHUS



o0y4Jaromuxcs MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYyUYHbIC
MOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KAPTUHBI MHpa W
cnerurKy METOJOB TMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, DHEPTHs, SBJICHHE, TIPOIECC, CHUCTEMA, HAyYHBIA (QakKT,
MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICIOBaHUE,
HAONIOICHUE, W3MEPEHHE, OKCIICPUMEHT | JIPYTuX), YHUBEpPCAJIbHBIC
y4eOHbBIC NeHCTBUSA (TTo3HaBaTEIIbHBIE, KOMMYHUKaTHBHBIC,
perynsaTuBHbIe), oOecneuuBaomue (GopmMupoBaHue (YHKIHOHATBHOM
I'PaMOTHOCTH W COIMAJIBLHOW KOMITETCHIIMM OOYYaroIINXCs, CIIOCOOHOCTh
oOydJarommXcs  HWCIOJIB30BaTh  OCBOCHHBIC  MEXIMCIHMIUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHHWS W YHHBEPCAIbHBIC YyUeOHBIC JCHCTBHS B
IT03HABATEJILHOW U COLIMATIbHOM MPAKTHUKE.

MeranpeIMETHBIE PE3yJIbTaThl OCBOCHHUS IMPOTPAMMBI  CPEIHETO
o01ero oOpa3oBaHus JOJDKHBI OTPAXKATh:

OBiageHne YHHBEPCAJIbHBLIMH YYE€OHBIMH MO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENIbHO (OPMYIMPOBATh M aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHUU 3HAHUN TMPUEMBI  JOTHYECKOTO
MBIIUICHHS (aHaIM3a, CUHTE3a, CPAaBHEHMS, Kilaccu(puKaiuu, 006001eHns),
PaCKpBIBaTh CMBICII OMOJIOTHYECKUX TOHATHH (BBIACIATh UX XapaKTepPHBIC
NPU3HAKH, YCTAHABIMBATH CBA3U C APYTUMH MOHATUIMH);

OTIPEIEIIATh eI JeATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX
TOCTHXKEHUSI, COOTHOCUTH PE3YJIbTAThl ACSATEIBHOCTU C TMOCTABICHHBIMU
HEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHS ISl OOBSICHEHUS (PAKTOB U
SIBJIEHUM )KUBOU MPHUPOJIBL;

CTPOUTH JIOTUUECKHE PACCyKIeHUs (MHIYKTUBHbBIC, I€TYKTUBHBIE, 110
aHAJIOTUH),  BBISIBIATH  3aKOHOMEPHOCTH W TPOTUBOpPEYHUs B
paccMaTpUBAEMBIX SIBIICHUSAX, (POPMYITHPOBATH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHSITh CXEMHO-MOJENBHBIE CPEICTBA ISl  TPE/ICTABICHUS
CYIIECTBCHHBIX CBSI3¢ W OTHOIICHWH B W3y4aeMbIX OMOJOTUYECKHUX
00BEKTaxX, a TaKKe MPOTUBOPEUYMH PA3HOTO pOJA, BBHISBICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;



pa3pabaTeiBaTh IUIaH pEIICHHs MpoOJeMbl C Y4YETOM aHalm3a
UMEIOIINXCS MaTepUaTbHBIX U HEMaTepUaTbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEIHLHOCTb, OIICHHBATH COOTBETCTBUE
pe3yabTaTOB LIETSM, OLIEHUBATh PUCKH MTOCJICCTBUI IEATEIHHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUSX pEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJCHCTBHUS;

pa3BHBaTh KpPEATHMBHOE MBIIIJICHUE TPU PEIICHUU IKU3HCHHBIX
npoosieMm.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BIAJIETh HAaBBIKAMH Y4YEOHO-UCCIIEIOBATENLCKONH ¥  TPOEKTHOM
JESTeNbHOCTH, HAaBBIKAMU pa3pelieHus MpoOJieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K  CaMOCTOSITEIBHOMY  TOWCKY METOJIOB  PEIICHUS
NPaKTUYECKUX 3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METOIOB TIO3HAHHS;

UCTIOJh30BaTh Pa3IMYHbIC BUIBI JACSITEIBHOCTH TIO TOTYYEHHUIO
HOBOTO 3HAaHUS, €r0 MHTEPIPETAINH, PeoOpa3oBaHUIO0 U TPUMEHEHUIO B
y4eOHBIX CUTYaIMsAX, B TOM YHCJIEC MPH CO3TaHUH YUCOHBIX U COIUATBHBIX
TIPOCKTOB;

dopMupoBaTh Hay4YHBIA THI  MBIIUICHUS, BIAJETh HAYYHON
TEPMUHOJIOTHUEH, KITFOUEBBIMU TIOHATHSAMHU U METOJIaMHU;

CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIAITH  TIPUYUHHO-CIICACTBCHHBIC CBSI3M UM aKTyaJU3WpOBaTh
3ajaqy, BBIIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIWUTh ApryMEHTHI s
JI0Ka3aTebCTBA CBOMX YTBEPXKACHHM, 3aJaBaTh NMapaMeTpbl U KPUTCPUHU
peleHus;

aHAM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3a/Jadd pPe3yibTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTYallUsM, OIICHUBAaTh NPHOOPETEHHBIN
OTIBIT;

OCYILIECTBJISATh IEJICHANIPABICHHBIM TIOMCK TIEpeHoca CpPEeACTB U
CIIOCO0OB IEUCTBHS B IPO(HECCHOHATBHYIO CPEILY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 WU TPAKTUYECKYIO
001acTu KU3HEACIATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIIBUTaTh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIC TOIXOIBI U
pellleHus, CTaBUTh MPOOJIEMbl U 3aJa4d, JOMYCKAIOIINEe aTbTePHATHBHBIC
peleHusl.

3) pabora ¢ nunpopMmaumeii:

OPUEHTUPOBATHCSH B PA3TUYHBIX HCTOYHUKAX WHOOpMAIUU (TEKCTE
y4eOHOro mnocoOus, Hay4YHO-MOMYJSAPHON JuTeparype, OMOIOTHYECKUX
CJIOBapsX M CHPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE),
aHAIM3UPOBATh MH(GOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM TIPEICTABICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEIPOTHBOPECYNBOCTH;

GbopMyIHpOBaTH 3alpPOChl M TPHUMEHITH Pa3IUYHBIE METOABI TPH
noucke u o0TOOpe Ouonoruvyecko wuHPOpPMAIMK, HEOOXOAUMOUN s
BBITIOJTHEHUST YYeOHBIX 3a/1a4;

prOOpETaTh OTIBIT MCIIOJIb30BaHUS nH(OPMAITMOHHO-
KOMMYHHUKAaTHUBHBIX TE€XHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO
UCIIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJbHYIO (GOpMY TpeACcCTaBICHUS
ouonorndeckoit mHpopManuu (cxembl, rpaduKd, AUATPAMMBI, TaOJUIIHI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpEJCTBA MpH paboTe C
Ouonornyeckoil MHpOpMalUel: MPUMEHATh XUMHUYECKUE, (PU3NYECKHE U
MaTeMaTH4YeCKUe 3HaKU W  CUMBOJIBI, (QopMynsl, abOpeBuaTypy,
HOMEHKJIATypy,  HCIIOJNb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIQJI€Th HABBIKAMHM pPACTO3HaBaHUA U 3alIUTHl  MHOOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBnajgenue YHHBEPCATbHBIMHU KOMMYHHUKATHUBHBIMHU
AEeUCTBUAMM:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HH, AKTUBHO
y4acTBOBATh B JUAJIOTE WM AUCKYCCHH IO CYIIECTBY 00CYX TaeMOM TEMBI
(yMeHHe 3amaBaTh BOTMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIHHO
BHITIOJIHEHUS ~ TpeJjaraéMod  3a7a4d, Y4YUTHIBATH  WHTEPECHl |
COTJIAaCOBAHHOCTD MO3UIIHNA JPYTUX YIYACTHUKOB JUAIIOTA WIIN JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA  OOIIEHUS, TTOHUMATh
3HAUYEHWE  COIHMAIBHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBCHHS



KOH(MJIUKTHBIX CHUTyalluid, YMETh CMsr4aTh KOH(MJIUKTBI W BECTH
MIEPETOBOPHI;

BIAJETh PA3IUYHBIMU CcriocoO0amMu OOIIEHUs W B3aUMOJICHCTBUSA,
MOHMMAaTh HAMEPEHUS JPYTHUX JIOACH, TMPOSBIATh YBAKUTEIHHOC
OTHOIIIEHHE K COOECEHUKY U B KOPPEKTHOH GopMe (HOpMyIUpOBaTH CBOU
BO3PaKEHUS;

pa3BEPHYTO W JIOTHYHO W3JIaraTb CBOK TOYKY 3pEHHS C
MCTIOJIh30BaHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHASI 1eSITeJIbHOCTD:

NOHMMAaTh ¥  HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJAHOW U
UHAVUBUAYATLHONH palbOThl TPH pEHICHUHW OHOJOTHYECKONH MPOOJIEMBI,
00OCHOBBIBaTh ~ HEOOXOAMMOCTh  NPUMEHCHHS  TIPYIIOBBIX  (OpM
B3aMMO/ICHCTBUS MIPH PEIICHUN yueOHOH 3a1a4u;

BBIOMpATh TEMATHUKy M METOABl COBMECTHBIX JICHCTBHH € yd4&TOM
OOIINX MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO YICHA KOJICKTHBA;

OPUHUMATh 1E€JM COBMECTHOM JEeATEIbHOCTHU, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIAThH IUIaH
NENCTBUH, paclpeieNiaTh POJIU C YUYETOM MHEHUN YYaCTHUKOB, 00CYXKIATh
PE3YNIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAaJa M KaKJIOT0 y4aCTHHUKA KOMAaHJIbI
B OOIIIMI pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npengaraTb HOBBIE MPOEKTHI, OIICHUBATh WACH C MO3UIMU HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBECHUE B PA3TUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajieHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU AeHCTBUSIMU:

1) camoopraHu3amus:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS JISl BBISBIICHUS TIPOOJIEM U MX
pEIICHHS B )KH3HEHHBIX U YUEOHBIX CUTYAITUSX;

BHIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IICJIEBBIC I CMBICIIOBBIE
YCTAaHOBKM B CBOWX JIEUCTBUAX W TIOCTYINKAaX MO OTHOIICHHWIO K >KHBOMU
NPUpPOJIE, CBOEMY 370POBBIO U 3JJ0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITETTbHO ~OCYIIECTBIISATh TIO3HABATEIBHYIO JICSITEIIBHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 3a]la4l B
o0pa30oBaTeILHON IEATETLHOCTH U KU3HCHHBIX CUTYAIUAX;



CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIEHUS MpOoOdeMbl C Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh pPaMKUA y4yeOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHN;

Jenatb  OCO3HAaHHBIM  BBIOOp, AapryMEHTUpOBaTh €ro, Opartb
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOH APYAUIIUN
B Pa3HbIX 00JIACTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN
U KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTb OLEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B
NEATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJa/IeTh HaBbIKAMM TO3HABATENbHON pedJeKcud KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUUA U MBICIIMTENIBHBIX MIPOLECCOB, UX PE3YyJIbTaTOB U
OCHOBAaHMM, MCMONB30BaTh HNPUEMBI pedIeKCHM AJis OLEHKU CUTYalluH,
BbIOOpA BEPHOI'O PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELICHUS 110 UX
CHUKEHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTHI APYIUX IPU AHAIU3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apT'yMEHTHI JPYTUX IIPU aHAJIU3€ PE3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BuBaTh CHOCOOHOCTH MMOHMMATh MHUpP C TIO3ULUU JPYroro
YEJI0BEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeametrHble pe3ynbrathl 0cBoeHUs nporpammbl COO mo Ouonsoruu
Ha 0a30BOM ypOBHE BKIIIOYAIOT crieU(PUUECKUE IJIs y4eOHOTO MpeaMeTa
«buonorus» HaydHble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHUM IO
OCBOCHUIO, HMHTEpPNpPETAllMM U  NpeoOpa3oBaHUIO  3HAHUH, BUJbI



JESATENbHOCTU MO MOJIYYEHHI0 HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUU B
pPa3IUYHBIX YYEOHBIX CHUTyallUsiX, a TaKKe B peaJbHbIX >KU3HEHHBIX
CUTyallUsX, CBA3aHHBIX C Owuosjorued. B mporpamme mnpeaMeTHbIe
PE3yJIbTAaThl IPEICTABIEHBI MO r0JIaM 00y4YeHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorusy»
6 10 knacce nOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUN O MECT€ M POJIM OMOJOTUU B CHUCTEME
HAyYHOTO 3HAaHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOMU
€CTEeCTBEHHO-HAYYHOM KAapTUHBI MHpa M HAyYHOIO MHUPOBO33PEHHUSA, O
BKJIAJIE POCCUHCKMX U 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, (QyHKIMOHAJBbHONW T'PAMOTHOCTH YeJIOBE€Ka IS PpelIeHUs
KU3HEHHBIX 33714,

YMEHHE pacKpbhIBaTh COJEP)KAHHE OHOJIOTMYECKHX TEPMHUHOB U
NOHSITUM: KU3Hb, KJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U
NpeBpallleHue JHEpPruM), ToMeocTa3 (CaMOperyJsius), YpOBHeBas
OopraHu3anus >KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PETpOaYKIIHS),
HACJIEACTBEHHOCTh, K3MEHUHUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3NlaraTh OMOJIOTUYECKHe TeOpUH (KJIETOUHAs, XPOMOCOMHAs,
MYTallMOHHAs, IIEHTpalibHAs JOTMa MOJIEKYJISIpHOU Ouojorun), 3akoHsl (I
Mennens, T. Moprana, H. M. BapunoBa) u yueHus (0 IEHTpax
MHOTOO0Opa3usi W TPOUCXOXKIEHUS KyJIbTypHBIX pacrenmii H. MW.
Basunoga), onpenenars rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIJIaJIETh METOJaMU HAYYHOTO TIO3HAHUS B OHOJIOTHU:
HAOJIIOICHUE W OINHCAHME KUBBIX CHUCTEM, TIPOIECCOB U SBIICHUU,
opraHu3anys 1 npoBe/ieHne OUOJIOTHYeCKOTO SKCIIEPUMEHTA, BBIIBIKCHHE
TUIIOTE3b], BBISBICHUE 3aBUCHMOCTH MEXKIY UCCIEAYyEMbIMH BEIMYWHAMM,
OOBSICHEHHE TIOJIYYCHHBIX pE3yJbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX
MOHSATUN, TEOPUH W 3aKOHOB, YMEHHE J€JaThb BBIBOAbI HAa OCHOBaHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OJHOKIECTOUHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
O0COOCHHOCTH TpOIIECCOB: OOMEHa BEUIECTB M TMPEBpAIllEHUS SHEPTUU B
KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOJAOTBOPEHMS, PA3MHOXKECHUS,
WHJIMBUYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHE3);



yMEHHE TPUMEHATh TOJY4YeHHBbIE 3HAHUS NS OOBSICHEHHUSA
OMOJIOTMYECKUX TMPOLECCOB W SIBICHUW, ISl TPHHITHA MPAKTHUECKUX
pelIeHU B MOBCEIHEBHOW >KM3HU C LENbI0 oOecrieueHusi 0e30MacHOCTH
CBOETO 370pOBbS U 3I0POBbS OKPYKAIOMIMX JIIOAEH, COOMIOJIEHUS HOPM
IPaMOTHOTO TMOBEJIEHUS B OKPYXKAIOIIEW NpUPOIHON cpene, NOHUMAaHHE
HEOOXOIUMOCTH HCIIOJIb30BaHUS JTOCTHXKEHUM COBPEMEHHON OMOJIOTHH U
OMOTEXHOJOTUM JIJIs1 PALIMOHATIBHOTO MPUPOA0IIOIb30BAHUS;

YMEHHE peuiaTh 3JEMEHTapHble I€HETHYECKHE 3aJayd Ha MOHO- U
IUrHOpUAHOE CKpEeUIMBaHUE, CIETUVICHHOE Haclel0BaHue, COCTaBIATh
CXeMbl MOHOTHMOPUAHOTO CKpEUIMBaHUA JJIA MpeacKa3aHus HacjeJI0BaHUS
NPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIA0OpAaTOpPHBIE U TMPAKTHUYECKUE pPaboTHI,
coOmogaTh TMpaBuja TMpu pabore ¢ ydyeOHbIM U J1abOpaTOpPHBIM
o0opy10BaHUEM;

YMEHHE KPUTHUYECKU OLIEHWBATh M WHTEPIPETHPOBATH WH(POPMAIUIO
OMOJIOTUYECKOTO COJEP KaHMsI, BKIIOYAIOUIYIO TCEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX MCTOYHUKOB (CpeIcTBa MacCOBOM HMHQOpMAlUM, HAYYHO-
NOMYJSIpHBIE ~ MaTepualbl),  ATHYECKHE  aCHEKThl  COBPEMEHHBIX
UCCJIeIOBaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

yYMEHHE C03/1aBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIIEHNUS,
00001mass OMONOTHYECKYI0 HH(GOPMAIUI0 W3 HECKOJbKHUX HMCTOYHUKOB,
IPaMOTHO MCTIOIB30BATh MOHSATUHHBIN anmapat GuOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorusy
6 11 Knacce NOJKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OHOJIOTHH B CHCTEME
HAyYHOTO 3HAHMUS €CTECTBEHHBIX HAayK, B (DOPMHpPOBaAHHM COBPEMEHHOMN
€CTECTBEHHO-HayYHOH KapTUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHUS, O
BKJIQZIe POCCUHCKUX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy, (QPyHKIMOHAIBHON TPAMOTHOCTH 4YeJNOBEKa [JJs pelIeHUs
’KU3HECHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHUE OUOIIOTHUYECKUX TEPMUHOB U
MOHATHI: BUJ, TOMYJIANNS, TEHO(POHI, HBOJIOIMS, JBIKYIIHE CHIIBI
(paxTopsr) 3BOJIIOLINH, MPUCIIOCOOTIEHHOCTh OPraHu3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKHE (HAKTOPHI, HKOCHCTEMA, IMPOIYLEHTHI,



KOHCYMEHTBI, PEIYICHTBI, IIEMU THUTAHWS, SKOJOTWYECKas MHpamMua,
o6uoreorieHos, ouocdepa;

yYMEHHE U3JIaraTh OMOJOTHYECKUE TEOPUHU (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKAsl TEOPUs 3BOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro  cxoactea K. M. bospa, uyepenoBaHus riaBHBIX
HamnpaBiienuit u myteit aBosmtonuu A. H. CeBepiioBa, yuenust o 6uocdepe B.
N. BepHaackoro), onmpeneisTh TPAHUIBI MX MPUMEHUMOCTH K >KHBBIM
cUCTEMaM;

yMEHHE BJIaJIETh METOJaMU HAy4YHOrO IIO3HAHUS B OHOJOTUU:
HAOJIIOICHUE W OINHCAHME KUBBIX CHUCTEM, TPOLECCOB U SBIICHUH,
OpraHu3anus ¥ IpoBEACHUE ONOIIOTUYECKOTO YKCIIEPUMEHTA, BBIIBIDKEHUE
TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY MCCICIyeMbIMU BEIIMUMHAMU,
OOBSICHEHHE TIONYYEHHBIX pE3YJBTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX
NOHSTHH, TEOPHH M 3aKOHOB, YMCHHE JiejaTh BBIBOJIbI Ha OCHOBAaHUH
TIOJTyYEHHBIX PE3YIhTATOB;

yMeHHE BBIJIETISIT CYLIECTBEHHBIE pU3HAKU CTpOEHUS
OMOJOTUYECKUX  OOBEKTOB:  BHJIOB,  MOMYJALMH,  TPOIYLEHTOB,
KOHCYMEHTOB, PEIylIEHTOB, OMOTreOlI€HO30B U 3KOCHCTEM, OCOOEHHOCTH
IPOIIECCOB: HACJEACTBEHHOM HM3MEHUYMBOCTH, €CTECTBEHHOTO OTOO0pA,
BUI000pa30BaHus, MPUCTIOCOOJIEGHHOCTH ~ OPraHU3MOB, JerCTBUS
AKOJIOTHYECKUX (PAKTOpPOB HA OPraHU3MBbI, MEpPEHOCa BEIIECTB W MOTOKA
DPHEPIrUM B IKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUH B IKOCHUCTEMAX
CBOEI MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX ITUKIIOB B
ouocdepe;

yMEHHE TMPUMEHSTh TOJYyYCHHbIE 3HAHUS 171  OOBICHEHHUS
OMOJOTUYECKUX TMPOIECCOB U SIBICHUW, NIl TPUHATHS TMPAKTUUECKHUX
pEIIeHNI B TOBCEIHEBHOW >KM3HU C IENBbI0 OOeCTieueHHus] O€30MacHOCTH
CBOETO 3JI0OPOBBSl M 3JI0POBbSl OKPYKAIOIIUX JIOACH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEW MPUPOIHON cpene, MOHUMAaHHE
HE0OXOIMMOCTH UCIIOJIb30BAHUS JOCTIXKEHHUN COBPEMEHHOMN OMOTIOTHY IS
PaIMOHAILHOTO MTPUPOIOTIOIH30BAHNS;

YMEHHE pemiaTh dJEeMEHTApPHBIC OMOJOTUYECKHE 3a/1aud, COCTABIIATH
CXEMBbI MEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHHUS);



YMEHHE BBINIOJMHATH JIA0OpAaTOpHBIE W TPAKTUYECKHE PabOTHI,
coOnogaTe TMpaBuja TMpu pabore ¢ y4eOHbBIM U JIaOOPaTOPHBIM
o0opyI0BaHUEM;

yYMEHHE KPUTHUYECKU OLIEHWBATh M WHTEPIPETHPOBATH WH(POPMAIUIO
OHMOJIOTMYECKOTO COACPKAHMS, BKIIOYAIOUIYIO TICEBAOHAYYHBIC 3HAHUS W3
pa3IMYHBIX MCTOYHHUKOB (CpeACTBa MacCOBOW HWHQOpPMAIUH, HAy4YHO-
MOMYJIIPHBIE MaTepHalibl), pacCMaTPUBaTh TJIOOAIBHBIE JKOJIOTUYECKHUE
npoOJieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHUIO K HUM
COOCTBEHHYIO MO3UIUIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIICHHUS,
000011ast OMOJIOrMYECKYI0 HH(POpPMALIMI0 U3 HECKOJbKUX HCTOYHHUKOB,
TPaMOTHO HCIIOJTh30BAaTh MOHSATHIHBIN anmapat OMOIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrIle cucTeMBI 1 UX opraHusanusa

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

Pasmuoxkenue u HHIUWBUAYAJIbHOC
Pa3BUTUC OPraHU3MOB

HacnencTBeHHOCTh M MU3BMEHUYMBOCTD
OPraHnu3mMoB

Cenexuusi opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

1.5

DJIeKTPOHHbIE
(uu¢possie)
oOpa3oBarte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Ne i/t

DBOJIFOIIMOHHAS ONOJIOT U

BOSHI/IKHOBGHI/I@ )41 paSBI/ITI/Ie JKU3HHU Ha
3emie

Opranu3Mbl ¥ OKpyXarolas cpefa

Coo011ecTBa ¥ YKOJIOTHYECKUE
CHUCTEMBI

Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

34

KonTtpoubHbie
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBartejibHbIE

pecypchbl

bu6morteka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/n

Tema ypoka

buosorus B cucreme Hayk

MeTo bl TO3HAHUS )KUBOU
TIPUPOJIBI.

buonornueckue CHUCTCMBEI,
IIPpOLECCChI U UX U3YUCHUC

XUMHUYECKUH COCTaB KIETKU.

Bomawu MUHEPAJIbHBIC COJIN

benku. CocraB u cTpoeHue

KoauuecTBO 4acoB
Jara
Konrpoabubie IIpakTnueckue
Bceero P P U3yYeHus
padoTsl padoThI
1
[IpakTnueckas
pabota Ne 1
«Hcmonp3oBanue
1 Ppa3IMYHBIX
METOJIOB NPHU
W3yYECHUU
OHMOJIOTHYECKUX
00BekToB» 0.5
1
1
1

DJIeKTPOHHbIE
uudposbie
oOpa3oBartejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6moreka [IOK
https://m.edso0.ru/863e6122

bubmuoreka [JOK
https://m.edso0.ru/863e6564

bubmuoreka [JOK
https://m.edsoo.ru/863e674e

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72



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

10

11

0OEIIKOB

®epMeHThl — OUOJIOTHYECKHE
KaTaJIn3aTOPBL.

Vrinesoarl. JIunmuasl

Hyxkneunosbie kuciaotel. ATD

Hctopus u meTopl n3ydeHus
kietku. Kinerounas teopus

Krnerka xax OEJIOCTHAaA XXUBas
cucrema

CrpoeHue 3yKapuoTUYeCKOn
KJIETKH.

JlaboparopHas
pabota Ne 1
«M3yueHne

KaTaJIMTUYECKOMN
AKTUBHOCTH

(bepMeHTOB (Ha

pUMepe aMHIIa3bI

WJTH KaTajasbl)»

0.5

JlaGopaTopHas
pabota Ne 2
«3yuenne

CTPOEHHUS KIETOK
pacTeHul,
KUBOTHBIX, 'PHOOB

bu6moreka [IOK
https://m.edsoo.ru/863e6b72

bu6moreka [IOK
https://m.edso0.ru/863e6870

bu6moreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

14

15

16

17

OOMeH BELIECTB WIIH
MeTaboIn3M

dorocunrte3. XeMOCHUHTES

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN IUKIT KIETKU.
Jenenune kiaeTku. MuTos.

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

Tpancnsanus — GMOCUHTE3
Oenka

u OakTepuit moa
MHUKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIIpenaparax
U WX OMHICAHHE)

0.5

JlaGopaTtopHas
pabota Ne 3
«HaOmronenune
MHUTO3a B KJIETKaX
KOHYMKa KOpEIKa
JyKa Ha TOTOBBIX

MUKpOIIpenaparax»
0.5

bu6moteka [IOK
https://m.edso0.ru/863e766¢

bu6moreka [IOK
https://m.edso0.ru/863e7c98

bu6moreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bubmuoreka [JOK
https://m.edso0.ru/863e796e

bu6mmoreka [JOK
https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

Hexnerounsie opmbl )KU3HA

— BUPYCHI

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

Meiios

OO6pazoBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
O1u1010TBOpPEHKE.

NHnuBuayaibHOE pa3BUTHE
OpraHu3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHUYUBOCTH

3aKOHOMEPHOCTHU
HACJICIOBAHUS TPU3HAKOB.
Monorubpuanoe
CKpeIllUBaHHE

JlaBoparopHas
pabota Ne 4
«3yuenne

CTPOEHHUS MOJIOBBIX

KJIETOK Ha FOTOBBIX

MHUKpOIpenapaTax»
0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e7540

bu6mmoreka [{OK
https://m.edso0.ru/863e81hb6
https://m.edsoo.ru/863e831e

bu6morteka [IOK
https://m.edsoo.ru/863e7f4a

bu6moreka [IOK
https://m.edso0.ru/863e81h6

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

bu6mmoreka [IOK
https://m.edso0.ru/863e86f2

bubmuoreka [JOK
https://m.edso0.ru/863e8878



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

25

26

27

28

JluruOpuiHoe CKpeIBaHue.
3aKOoH HE3aBUCUMOTO
HACJICIOBAHUS MPU3HAKOB

CuerieHHOE HacJIeJOBaHNe
MIPU3HAKOB.

T'enetuka noma.
HacnenoBanue nmpu3HaKos,
CLEIUIEHHBIX C IIOJIOM

3MeHuYnBOCTE.
Henacnencrsennas
U3MEHYUBOCTD.

JlaBoparopHast
pabota Ne 5
«M3yueHue
pe3ylbTaToB

MOHOTHOPUAHOTO U

TUTHOPUTHOTO

CKpEUIMBAHUS Y

JIpo30¢uUIIBEI HA

TOTOBBIX
MHUKpOIpenapaTax»
0.5

JlaGopaTopHas
pabota Ne 6.
H3yuenue
MOAU(PUKAITHOHHOM
U3MEHYUBOCTH,
HOCTPOEHHE
BapHAIIOHHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6moreka [IOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

Hacnencrsennas
N3MECHYUBOCTD.

I'enetuka degoBeka

Peseprubriit ypok. O600meHNE
o Teme «HacaencTBeHHOCTb
Y U3MEHYUBOCTh OPTaHHU3MOBY

Ceneknus Kak HayKa
poIiecc

MeTtoasl ¥ JOCTHKEHUS
CEJICKIIUU PAaCTCHUM 1
JKUBOTHBIX

buorexnonorus kak oTpaciib
IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB

pana u
BapHAllMOHHOMN
KkpuBoit» 0.5

JlaBoparopHast
pabota Ne 7.
«AHanu3 Mmyrauui
1 y 1po30(duiiel Ha
TOTOBBIX
MUKpOTIpenapaTaxy
0.5
1
1
1
1
1
34 0 4

bu6morteka [IOK
https://m.edsoo.ru/863e8efe

bu6moreka [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

bubmuoreka [JOK
https://m.edso0.ru/863e9214

bubmuoreka [JOK
https://m.edso0.ru/863e9336



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

I10 [TPOT'PAMME



11 KJIACC

Ne
n/n

Tema ypoka

DBOJIOIMA 1 METOBI €6
W3YYICHHUS

Hcropus pazsutus
MPEACTABICHUI 00 IBOTIOIIUN

MuUKpO3BOTIOLHS

[Monmynsiust kak
JJIeMEHTapHas €AMHUIA BUIA
M DBOJIIOIUH.

JBrokyue cuiibl
(?meMeHTapHbIe (haKTOPBI)
IBOJTIOIHI

EctectBennslit 0TOOp 1 €ro
(bopMbI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaGopaTopHas
pabota Ne 1
«CpaBHEHHE BHJIOB
o
MOpdoIoruuecKoMy
kputeputo» 0.5

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/863ea20e

bu6moreka [IOK
https://m.edso0.ru/863e9570

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

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bubmuoreka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edso0.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

10

11

12

13

Pe3ynbTaTel 3BOIIOLMN:
MIPUCTIOCOOJICHHOCTh
OpPraHU3MOB U
BH1000pa30BaHUE.

Hanpasnenns u nytu
MaKpO3BOJIIOLIUU

Heob6patumocTs 3BOMIONINN

Uctopus xu3nu Ha 3emie U
METO/IBI €€ N3YUEHUS

['umoTe3bl mpouCXoXKACHUS
’KA3HM Ha 3eMiie

Pa3Butne xxu3HU Ha 3eMiie 110
apam U IepHroiaM

OCHOBHBIE ATaIbI BOJIOIUU
PaCTUTENHHOTO U KUBOTHOTO
MHUpa.

JlaboparopHas
pabota No 2
«Onucanue

PUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHTEIIBHOTO
xapakrepa» 0.5

[IpakTnyeckas
pabota Ne 1
«3yuenune
HCKOIIAEMbIX

OCTaTKOB PaCTEHUI

Y KUBOTHBIX B

KoJutekuusax» 0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

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

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

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

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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17

18

19

20

21

22

CoBpemMeHHas cuctema
OPraHUYECKOTO MHUpa

DBOJIIOIMS YEJI0OBEKA
(anTpomoreHes)

JBuxymue cuibl (hakTopsl)
aHTPOIIOreHe3a

OCHOBHBIE CTaAUU DBOJIOIUUA
YeJI0BeKa

UYenoseueckue pacel U
NPUPOJHBIE aanTaluu
YyeloBeKa

Pe3epBHbIi ypok.
O600611eHue Mo Teme

«BO3HUKHOBEHHE U Pa3BUTHE
JKA3HU Ha 3eMIiie»

DKOoI0THS KaK HayKa

Cpensl oOuTanus u
9KOJIOrHYeCcKHe (DaKTOPbI

AbuoTtnueckue GpakTopsl.

JlaGopaTopHas
pabota No 3.
«Mopdoonoruueckue
0COOEHHOCTH
pacTeHUi U3 pa3HbIX

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [{OK
https://m.edsoo.ru/863eac2c

bu6mmorteka [IOK
https://m.edsoo.ru/863ead44

bu6moreka [IOK
https://m.edsoo.ru/863eaea2

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

bubmuoreka [JOK
https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

23

24

25

26

27

buoTtnyeckue GakTopsl

OKOJIOTHYECKUE
XapaKTEPUCTUKHU TTOMYIISIIAHN.

CooOriecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTUYECKHE CUCTEMBI
(?KOCUCTEMBI)

OcHOBHBIE TIOKa3aTeNN
9KOCUCTEMBI. JKOJIOTMYECKHE
nupamubl. CBOHCTBa
skocucreM. Cykneccus

MECT OOUTAHUSI.
JlaboparopHas
pabota Ne 4,
«Bmmnsanane cBeTa Ha
POCT ¥ pa3BUTHE

YEPEHKOB KOJIEyCa»
0.5

IIpakTnueckas
pabota Ne 2
«IToacuér
IJIOTHOCTHU
MOMYJISIUNA pa3HbIX
BHJIOB PACTECHUI»
0.5

bu6moreka [IOK
https://m.edso0.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



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

28
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31
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33

34

[IpupoaHbIE S3KOCUCTEMBI

AHTpOHOFGHHI)Ie 9KOCHCTCMBI

buocdepa — rimodanbHas
AKOCHCTEMA 3eMIIU

3aKOHOMEPHOCTH
CylIecTBOBaHUs Ouocdepsl

UYenoseuecTBo B Onochepe
3emiu

CocymecTBoBaHME TPUPOIBI
U 4€JI0BEYeCTBa

Pe3epBHbIi ypok.
O0001IeHnEe TEMBI
«CooOmiecTBa u
9KOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

34

2.5

bu6moteka [IOK
https://m.edsoo.ru/863ebb5e

bu6mmorteka [IOK
https://m.edsoo.ru/863ebd16

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



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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