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OdenepanbHas paboyass mporpamma Mo ydeOHOMY mnpenmety «buonorus»
(6a30BbIl ypoBeHB) (mpeameTHas o0nacTh «ECTeCTBEHHO-HAYYHBIE IPEAMETHI)
(mamee COOTBETCTBEHHO — MporpamMma IO OWOJIOTUU, OHOJIOTHSI) BKIIOYAET
MOSICHUTENIBHYIO 3allUCKy, coJiepXKaHue oOydeHus, IUIaHUPYEeMble pe3yJbTaThl
OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH, TeMaTH4YeCKoe TianupoBanue. [losicuurenbHas
3aMuCcKa OTpakaeT OOIIME LEeNU W 3aJa4d M3Y4eHHUs OMOJOTHH, XapaKTEPUCTUKY
MICUXOJIOTHYECKUX TPEANOCHIOK K €€ H3Y4YeHUI0 OOYyYalomMUMHUCs, MECTO B
CTPYKType YyueOHOro IulaHa, a TaKXXe TMOAXOAbl K OTOOpY coaepKaHus, K
OTPENICNICHUIO TUIAHUPYEMBIX pe3ynbTaToB. CojaepkaHue OOYy4YEHUS PACKPBIBAET
coJiep>KaTeNibHbIE JIMHUHM, KOTOPbIE MpeaiaraloTcs IJjig 00s3aTeIbHOTO0 U3YyYEHHs B
KXJIOM KJacce Ha YpOBHE cpeaHero obOmiero oOpaszoBaHus. Ilmanupyemblie
pe3yabTaThl OCBOEHUS MPOrpaMMbl IO OWOJOTUU BKJIIOYAKOT JIMYHOCTHBIE,
METanpeMeTHbIC PEe3yJabTaThl 32 BECh MEpPHUOJ] OOYyYECHHS Ha YpPOBHE CpPEIHETO
oOmiero o00pa3oBaHUs, a TakXe MPEAMETHbIE JOCTMXKEHHUS oOOydaromierocs 3a
KaXX]IbIH TOJT 00yUYeHHUs.

[MTOSCHUTEJIBHAS 3ATIMCKA

[Ipu pazpaboTke mNporpaMmbl MO OHOJIOTHHM TEOPETHYECKYIO OCHOBY JIS
OTIpeNIeNICHUs] TMOJIX0/I0B K (DOPMUPOBAHUIO COJICP)KAaHUsI YUEOHOTO Tpeamera
«buonorus»  cocTaBWIM: KOHUENTyaibHble mnosiokenuss @IroOC COO o
B3aUMOOOYCIIOBJICHHOCTH  LI€JIeH, COJep)KaHWs, pe3yJabTaTOB OOydYeHHS U
TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOKEHUS 00 OOIIUX LETSAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazosanus B Poccuiickoit deneparinm, a Takxke MOJI0XKEHHS O CrIelupuKe
Ouonoruu, e¢ 3HAYCeHUUM B TIO3HAHUU OJKUBOM TMPUPOJILI U  OOECICUCHUH
CYILIIECTBOBAHUS YeNoBeYecKoro oobmecTtBa. CoriacHO Ha3BaHHBIM TIOJOKEHUSM
OTIpeJIeIeHbl OCHOBHBIE (DYHKIIUM MTPOTPaAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Guonoruy Aa€T MpPEACTABICHUE O LENIX, 00 00IIel cTpaTeruu
00y4eHUs, BOCIUTAHUS M Pa3BUTHS 00YUYAIOIINXCS CPEACTBAMH YUeOHOTO MpeaMeTa
«buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE COJEPKaHUE, €r0 CTPYKTYDPY,
pacrpenereHue Mo pa3faeiaaM U TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
M3y4deHHUs] y4eOHOro maTepuaia ¢ y4eTOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3ell, JIOTMKKM 00pa3oBaTeIbLHOTO TMPOIecCca, BO3PACTHBIX  OCOOCHHOCTEH
oOydarommxcsa. B mporpamme mo OHMONOTHUU TakXKe YYUTHIBAIOTCA TPEOOBAHMS K
IUIAHUPYEMBIM  JTMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yibTaTaM
oOydeHuss B  (QOPMHUPOBAaHWM OCHOBHBIX BHJOB  Y4EOHO-TIO3HABATEIHLHOMN
JeSTENBHOCTH/YIEOHBIX JIEUCTBUI OOYYaIONMUXCS TI0 OCBOCHHUIO COJEPKAHUS
Ouronornyeckoro o0pa3oBaHmMsl.

B mporpamme mo 6mosnoruu (10—11 xmaccel, 6a30BbIii YPOBEHB) pealn30BaH
MOPUHIMI TPEEMCTBEHHOCTH B W3Y4YCHUW OWOJIOTHH, Oiaromaps 4YeMy B Hel
MPOCMATPUBACTCS  HAIMpPABICHHOCTh HA  pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTU, IKOJIOTUUECKOTO MBIILUICHHS, MPECTABICHUI O 3I0POBOM



oOpa3ze XM3HM M O€peXHbIM OTHOIIEHHEM K OKPYKaloIleW NPUPOIHON cpele.
[TosTomMy Hapsimy ¢ M3y4eHHEM OOIIEOHMOJOTHYECKHX TEOpWH, a TaKkKe 3HAHUU O
CTPOCHUU JKMBBIX CHCTEM Pa3HOTO PaHra M CYINIHOCTH OCHOBHBIX MPOTECKAIOIIUX B
HUX TPOIIECCOB B MpOrpamMMme IO OHMOJOTHH YJEICHO BHUMAaHWE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHWKM B MOBCEIHEBHOW JKU3HU JUIsI PEIICHUS TMPUKIAIHBIX 3a7a4, B
TOM 4YHClIe: TPOQUIAKTHKU HACJIEIACTBEHHBIX 3a00JI€BaHMI YEJIOBEKa, MEIHKO-
IF€HEeTHYECKOr0 KOHCYJIbTUPOBAHUS, 0OOCHOBAHUS KOJIOTMYECKHU LEIECO00Pa3HOro
MOBEJCHUS B OKPYXKAIOWIEHW IPUPOJHON CPEAEC, AaHAIM3A BIMUSHUSA XO3IMCTBEHHOMU
JESITeTFHOCTH YeTIOBEKa Ha COCTOSIHUE MTPUPOTHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.

Ycunenne BHUMaHUsl K TPUKIAQAHONW HANpPaBIEHHOCTH YYE€OHOTO TpeaMeTa
«buonorus» MpoaAUKTOBaHO HEOOXOIUMOCTBIO 00eCTIeYeHHS YCIOBHIA /ISl PEIICHUS
OJTHOW W3 aKTyaJlbHBIX 3a7a4 IIKOJHHOTO OMOJOTHYECKOro 0o0pa3oBaHMs, KOTOpas
npenmnonaraeT GopMupoBaHHe y OOydYarolUMXCsl CHOCOOHOCTH aJanTHpPOBAThCS K
M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

[IporpamMmmMa 1o OMOJIOTHHU SIBJISETCS OPUEHTHPOM JUJIsl COCTaBJICHHS pabOYMX
nporpaMM,  aBTOPhI  KOTOPBIX ~ MOTYT  TPEIJIOKHTH  CBOM  BapHaHT
MIOCJICIOBATEIBHOCTH M3YyUEHUSI U CTPYKTYPhl y4eOHOTO0 Marepualia, CBO¢ BUICHHE
nyTeil ¢gopmupoBanus y oOydaronuxcs 10-11 kmaccoB mpeaMETHBIX 3HAHUMA,
YMEHUU W CIOCOOOB y4eOHOW MEeATEIBHOCTH, a TaKKe METOIUYECKHX pPEIIeHUM
3a/1a4 BOCITUTAHMS U Pa3BUTHUS CPEICTBAMH YIeOHOTO npeamera «bruomorusy.

buonorust Ha ypoBHE cpeHero o61ero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
On obGecrnieunBaeT (QopMUpPOBaHUE Yy OOYYAIOIIMXCS MPEICTABICHUNA O HAy4YHOU
KapTUHE MHpa, pacuiupser W o0000maeT 3HaHUS O JKUBOM TpHUpojae, e¢
OTJIUYMUTENbHBIX TpPHU3HAKaX — YpPOBHEBOW OpraHM3alid M 3BOJIOLMH, CO3JACT
yCIIOBUSL ~ JJis:  TO3HAHUS ~ 3aKOHOB  JKMUBOM  TPHUPOABL,  (OPMUPOBAHUS
(YHKIIMOHAIPHOM TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO U 0€30MMacHOro 0opasa Ku3HH,
HKOJIOTUYECKOTO MBIIUICHHS, I[IEHHOCTHOTO OTHOIICHUA K KUBOM TPHUPOJE H
4yelioBeKy. bounbmioe 3HaueHue OHMOJOTHS HMMEEeT TakkKe Il pelieHUs
BOCIIMTATENbHBIX W Pa3BUBAIOIIUX 3a7a4 CpeaHero oodimero oOpa3oBaHuUs,
conmanu3anuu oOydaronuxcs. M3ydenune Ouonoruu oOecrieuMBaeT YCIOBHUS IS
dbopMHUpPOBaHUS HMHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W HWH(GOPMAIIMOHHBIX
HABBIKOB, JCTETUYECKOW KYJIBTYPBI, CIOCOOCTBYET HWHTErPAllMd OUOJIOTHUYECKHUX
3HAHHUH C TIPEJICTABICHUSAMH U3 IPYTUX yUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH,
xuMuu ©u reorpaduu. Ha3BaHHBIE TMONOXKEHUS O TMpeJHA3HAUYCHUU Y4eOHOTO
npeameta «bruoNorus» COCTaBUIN OCHOBY JJIsi OTIPEJEICHHS MOIX0A0B K OTOOpY |
CTPYKTYPHPOBAaHUIO €r0 COJACp)KaHUsS, TMPEACTABICHHOTO B MPOrpaMMme IO
ouonorun. OTOOp comepxanusi ydeOHOro mnpeamera «buomorusi» Ha 06a30BOM
YPOBHE OCYIIECTBJICH C MO3ULIUN KYIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUH C
KOTOPHIM O0yYarmuecs TOJDKHBI OCBOWTH 3HAHWS W yMEHHS, 3HAUMMbIC IS
dbopmupoBanusi  DenepanpHas  pabouas  nporpamma  oOWIEd  KYJIbTYpHI,
OTIpEJICIISIIONINE a/ICKBATHOE TMOBEJCHUE YEJOBEKAa B OKPYXKAIOUIEH MPUPOTHON
cpene, BOCTpeOOBaHHBIC B TIOBCETHEBHOW JKM3HU M MPAKTHUYCCKOW NEATEITHHOCTH.



Oco060e MecTo B ATOM cUCTeME 3HAHUN 3aHUMAIOT PJIEMEHTHI COJepKaHusl, KOTOPbIE
CITy»aT OCHOBOU i1 (hOPMUPOBAHUS MPEACTABICHUN O COBPEMEHHOMN €CTeCTBEHHO-
HAay4YHOW KapTUHE MHUPA U LIEHHOCTHBIX OPUEHTAIMUAX JIMYHOCTHU, CIIOCOOCTBYIOIIUX
ryMaHU3aluu OMOJI0THYECKOro 00pa3oBaHMs.

CrpykTypupoBaHue cojiepxkaHus ydyeOHOro MaTepuajia B MporpamMme Io
OMOJIOTMM OCYIIECTBJICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX >KMBOW MPUPOBI, O €€ YPOBHEBOM OpraHu3aluud u
ABOJIONMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTo npenmera «buonorus»
BBIJICJICHBI CIICNIYIONIME CojepKaTesbHbie JTuHun: «buonorus kak Hayka. MeToJbl
Hay4yHoOro mno3HaHus», «Kierka kak Ouojoruueckass cucrema», «OpraHusm Kak
ouosiornueckas cuctemayn, «CucteMa U MHOTOOOpa3ue OpPraHUYeCKOTO MHUpPay,
«IBOIONHMS KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.
enpb uzyuenus yuebHoro npenmeta «buonorus» Ha 6a30BOM ypOBHE — OBJAJICHUE
00y4JarolmuUMHCsl 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHALHOW OpPTaHU3aIMu KUBBIX
CHUCTEM pPa3HOr0 paHra M MpUOOpPETEHHWE YMEHUW HUCIOJIB30BaTh OTU 3HAHUS IS
IPAMOTHBIX JEHCTBUH B OTHOIIEHUH OOBEKTOB JKWBOW MPHUPOIALI M PEIICHUS
pPa3IMYHBIX JKU3HEHHBIX mpoOneMm. JlocTwkeHne 1end Uu3ydeHHus y4eOHOro
npeameta «buonorus» Ha 6a30BOM YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIIETYIOITUX
3a/1a4: OCBOCHUE OOYYAIOIIUMHCS CUCTEMBI 3HAHUM O OWOJOTHYECKHX TEOPHUSIX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUjIax, CIYXKalluX OCHOBOU
st GOPMUPOBAHUS TPEICTABIEHUNH O €CTECTBEHHO-HAY4YHOW KapTUHE MHUpa, O
METOJIax HayYHOTO MO3HAHWUS, CTPOCHHUU, MHOTO0Opa3HMH M OCOOCHHOCTAX MKUBBIX
CUCTEM pa3HOr0 YPOBHS OpPraHU3ALNH, BBIAAIOIIMUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBaHUAX B Ouosioruu; GopMHpOBaHHE Yy OOYyYarOUIMXCs TO3HaBATEIbHBIX,
MHTEIJICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEHW B Mpollecce aHaiu3a JAaHHBIX O
NyTSX pa3BUTHs B OMOJOTUM HAay4YHBIX B3TJIANIOB, UACH M TMOIXOJI0B K M3yUEHHUIO
KUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AIMH; CTAHOBJICHHE Y OOy4YaroIIUXCs
o01iei KyJabTyphl, PYHKIIMOHATLHONW IPAMOTHOCTH, Pa3BUTHE YMEHUMN OOBSICHITH U
OLICHUBATH SBJICHUS OKPY’KAIOIIETO MUpPA KUBOW MPUPOBl HA OCHOBAHUM 3HAHUW U
OTIBITa, TOJMYYEHHBIX MPU WU3YYECHUU OUOIOTUHU; GOPMUPOBAHUE Y OOYUAIOIIMXCS
YMEHUN WJUTIOCTPUPOBATh 3HAYECHHE OWOJOTHYECKUX 3HAHUM B MPAKTHYECKOU
NEATENIbHOCTU 4YE€JIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIMIMHCKUX TEXHOJIOTUM U
arpoOMOTEXHOJIOTU; BOCTHTAHHE YOEKICHHOCTH B BO3MOXKHOCTH TTO3HAHUS
YeJIOBEKOM KHUBOW TPUPOJBI, HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHUS K HEW,
COOJIIOICHUSI PTUYECKUX HOPM IMPU MPOBEACHUU OMOJIOTHYECKUX HCCIEeI0BaHUM;
OCO3HAHHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWM JJIsl  TOBBILICHHS  YPOBHSA
DKOJIOTHYECKOW  KYyIbTYpbhl, Hs (GOpPMHUPOBAHUS HAYYHOTO MHPOBO33PECHHS;
®depnepanbHas paboyasi mporpaMmMa IpUMEHEHUE TPUOOPETCHHBIX 3HAHUN U YMEHUM
B IIOBCEJHEBHOW JKW3HU [JI1 OLEHKH IIOCIEICTBUUA CBOEH JAEATEIBHOCTH I10
OTHOILIECHUIO K OKpYyXalollel cpene, COOCTBEHHOMY 3/0pOBBIO, OOOCHOBaHUE U
cobiroieHue Mep NpopUIaKTUKU 3a00JIeBaHUH.



B cucreme cpemgnero oOmiero obOpazoBaHusi «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SBJISCTCS O0S3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOISIIAM B
COCTaB MpeAMETHOM 00acT «ECTeCTBEHHO-HAYYHBIC TTPEAMETHI».

OO0mIee 9KCIIO YacOB, PEKOMEHAOBAHHBIX ISl U3YUCHUS OMOJIOTHH — 68 4acoB:
B 10 kimacce — 34 vaca (1 gac B Hegemo), B 11 kimacce — 34 yaca (1 gac B Heaemio).

COIEPXAHUE OBYUEHUA

10 KJITACC

Tema 1. buonorus kak Hayka buonoruss kak Hayka. CBsi3zb OHONOTHH C
OOIIIECTBEHHBIMH, TEXHUYECKUMHU H  JPYTMMH  €CTECTBEHHBIMH  HayKamw,
dbunocodueit, 3TUKOMN, ACTETUKOW W mpaBoMm. Poib Ouonornu B (GopMHpOBaHUU
COBPEMEHHOW Hay4yHOW KapTuHbI Mupa. Cucrema OMOJOTUYECKUX HayK. MeToMbl
MO3HAHUSL KUBOW MPUPOIBI (HAOIIOJEHUE, HKCIICPUMEHT, OMHCAaHHE, HU3MEpPEHUE,
KJaccuuKarys, MoJeIupPOBaHUE, CTATUCTUYECKass 00paboTKa TaHHBIX ).

Hemoncrpanuu: [loptpers: Y. Hapsun, I'. Mennens, H.K. Kombros, x.
Yorcon u ®. Kpuk. Tabmuier u cxeMbl: «MeToabl TO3HAHUS KUBOW MPUPOJIBIY.

JlaGopatopHsie u mpakTuueckue pabotel: Ilpaktuueckass pabora Ne 1.
«Mcnonp30BaHNe pa3TUYHBIX METOIOB MPU U3YYCHUU OMOTOTHIECKUX OOBEKTOBY.

Tema 2. XKusbie cuctembl u ux opranuzanus JKuBbie cuctembl (OMOCHCTEMBI)
KaK TmpeaMeT u3ydeHusi omonoruu. OTIWYUE KUBBIX CHUCTEM OT HEOPTaHUYECKOM
npupoasl. CBolicTBa OHMOCHCTEM M WX pa3zHoOOpa3ue. YPOBHH OpraHU3aIiu
OHocHCTEM: MOJICKYJISIPHBIM, KJICTOYHBIH, TKAHEBBIH, OpTaHU3MEHHBIMN,
MO YJISSIIAOHHO-BUIOBOM, 9KOCUCTEMHBIH (OMOTCONICHOTHYECKUI), OMOChEepHBII.

JemoHcTpanuu: Tabnuusl U cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «Y POBHU
OpraHu3aluy KUBOH pupoab». O0opyaoBanue: moaens Monekyisl JJHK.

Tema 3. XUMUYECKUN COCTaB U CTPOEHUE KIIETKM XUMHUYECKUN COCTaB KIIETKHU.
XUMHUYECKUE JIEMEHTBI: MAaKpOAJIEMEHThI, MUKPO3JIeMEeHThl. Bo/la 1 MUHepaabHbIe
BemiectBa. DyHKIMU BOJABI M MHUHEPAIbHBIX BellecTB B Kierke. llommepxanue
ocmotrueckoro Oamanca. benku. CoctaB U cTpoeHHe O€IKOB. AMHUHOKHUCIOTHI —
MOHOMephl OenkoB. HezaMeHUMBbIE M 3aMEHHMbIE aMUHOKHUCIIOTHI.



AMUHOKHUCTIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBON MOJEKYIbl (IEpBUYHAS,
BTOpPUYHAS, TPETUYHASL U YETBEPTUUHASI CTPYKTYpa). XUMUUYECKUE CBOMCTBA OEIKOB.
buonornyeckune ¢QyHkuum OenkoB. DepMEHTHI — OMOJIOTMUECKHE KaTalu3aTOPBI.
Crpoenne  (epMeHTa: aKTUBHBIA  ILIEHTP, CYOCTpaTHas  CHEUU(PUYHOCTS.
Kodepmentsl.  Butamunbl.  Otiuuus  QpepMeHTOB  OT  HEOPraHUYECKUX
KaTaJIM3aTOPOB. YTJIEBOJBI: MOHOCAaXapuabl (TJIFOKO3a, pubo3a U JAe30Kcupudo3a),
aucaxapuabl  (caxapos3a, JlakTo3a) U MoJuMcaxapuabl  (Kpaxmani, TJIUKOTEH,
uesmnono3a). buonornueckue QyHKUMM yraeBoAoB. JIMOMABL: TPUTIULEPHUABI,
dbochomunuasl, crepounsl. I uapopuasHo-ruApoPOOHBIE CBOMCTBA. bruonornueckue
¢yHkuun nunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIUIOB KaK MCTOYHUKOB
sHeprun. Hyxknennossle kucnotel: JIHK wn PHK. Hykneotuasl — MoOHOMEpBI
HykienHoBbIX KuciaoT. Ctpoenue u ¢ynkuuu JHK. Crpoenne u pynkium PHK.
Bunet PHK. AT®: ctpoenne u pynkuuu. Llutonorus — Hayka o kinerke. Kinetounas
TEOpHsl — MPUMEP B3aUMOJICUCTBUS UJeH U (DAKTOB B HAYYHOM TMO3HAHUH. METO bl
u3ydyeHus: kietku. Kierka kak uenoctHas skuBas cucrema. OOmue NpU3HAKU
KJIETOK: 3aMKHyTas HapykHas MemOpana, Moiekyinsl JIHK kak renernueckuii
anmapar, cucreMa cuHTe3a Oenka. Tumbl KIETOK: JyKapuoTHYecKas |
npokapuoTudeckasi. OCOOEHHOCTH  CTPOEHHUA  NPOKAPUOTUUYECKOM  KIIETKH.
Krnerounas crenka Oakrtepuil. CTpoeHuEe 3yKapuOTHUECKOW KiIeTKU. OCHOBHBIE
OTJINYUS PACTUTEIIHHOM, )KUBOTHON U TpUOHOMN KiIeTKU. [IOBEpXHOCTHBIE CTPYKTYPHI
KJIETOK — KIJIETOYHas CTEHKa, TIJIMKOKaJIuKC, uX QyHkiuu. [lnma3zmaruueckas
meMOpaHa, e¢ cBoictBa W ¢yHKuuu. LuToruiasma W €€ OpraHoubI.
OpnomemOpannbie opranouasl kietku: OIIC, ammapar [Nonbaku, JTU30COMBI.
[TonyaBTOHOMHBIE OPraHOWABI KJIETKA: MUTOXOHAPHUH, TtacTuAbl. [Iponcxoxaenue
MUTOXOHJIpUHA W Tactun. Buael mmactun. HememOpaHHBIE OpPraHoOWIbI KIIETKH:
puUOOCOMBI, KJICTOYHBIM IIEHTP, I[CHTPUOIHM, PECHUYKH, KIyTUKU. DyHKIUU
OpraHoOUJO0B KJIETKHU. BriutoueHus. SAnpo — peryiasiTopHblid LHEeHTp KieTku. CTpoeHue
anpa: sijaepHas o000J0YKa, KapuoIula3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHCTIOPT BEMIECTB B KIIETKE.

Hemonctpauuu: [loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiiaen, P.
Bupxos, /Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Junarpammel: «PacripeiesieHue XUMUUYECKHUX JIEMEHTOB B HEXUBOW IPUPOELY,
«PacmpenienieHne XMMHUYECKUX 3JIEMEHTOB B )KUBOUW MIPUPOJIEH.

Tabmuuer u cxembl: «llepuoamdeckas TaOiMIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJeKyJbl Boab», «buocuntes Oenka», «CTpoeHUE MOJIEKYJIbI OelKay,
«Ctpoenne ¢epmenta», «HyknennoBwsie kucinotel. JJHK», «CtpoeHune mosexkysbl
AT®», «CtpoeHne 3yKapuOTHUECKOW KIeTKn», «CTpPOCHHE KUBOTHOM KIIETKHY,
«CTpoeHHE pacTUTEIbHON KIETKH», «CTpOCHHE MPOKAPUOTHYECKON KIIETKNY,
«CTpoeHue sapa KIETKH», «YTiaeBoabl», «Jlunmuas». OO0opynoBaHHE: CBETOBOM
MUKpPOCKON, OOOpyAOBaHME [UIsl MPOBEJACHUS  HAOJIIONCHHUM, HW3MEPEHHI,
AKCIEPUMEHTOB, MUKpPONpPENnapaThl PacTUTEIbHBIX, KUBOTHBIX U OaKTEpPUATbHBIX
KJIETOK.



JlaGoparopHbie U mpakTuueckue padboTsl: JlabopatopHast pabGora Ne 1.
«3yyeHne KaTaaTUTUYECKOM aKTUBHOCTU (PEPMEHTOB (Ha MpUMEpPE aMUJIa3bl WIH
karanasbl)». JlaboparopHas pabora Ne 2. «M3yueHue cTpoeHMs KJIETOK pacTeHHi,
KUBOTHBIX U OaKTEpHUil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpOIpenaparax M HX
ONMCAHUE.

Tema 4. XwusnenesarenbHOCTh KIIeTKH OOMEH BENIECTB, MM METaOOJIH3M.
Accummisinus (TIaCTUUECKUM OOMEH) U TUCCUMIISIIUS (SHEPreTUYECKU 0OMEH) —
JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTadonu3Ma. Posis 3akOHOB COXpaHEHHUsI BEIIECTB
U DHEPruu B NMOHMMaHUM MeTabonu3Mma. Turbl oOMeHa BeUIeCTB: aBTOTPOQHBIN U
reteporpodHbiii. Poiib (hepMEHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUU SHEPTUU B
kiaetke. PortocuHte3. CeroBas U TeMHOBas (a3pl QorocunTe3a. Peakiuun
doTtocuntesa. Db dexTuBHOCTH poToCcMHTE3a. 3HAaUeHUE (DOTOCHUHTE3A ISl )KU3HU HA
3emsie. Bnusinue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TMOBBIIICHHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX pacTeHUU. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAUCHUE XEMOCHHTE3a ISl )KU3HU Ha 3emiie. DHEePreTUYeCKUii 0OMeH B
KJeTke. Pacuienyienue BEenIecTB, BbIJCICHUE U aKKYMYJIMPOBAaHUE YHEPTUU B KIIETKE.
Ortarnbl 3HEpreTudeckoro oomena. I'mukonus. bpoxenue u ero Bunbl. Kucnmopoanoe
OKHCJIEHHWe, WM KieTouHoe JbixaHue. OxucinurenbHoe GdochopuaupoBaHue.
O] heKTUBHOCTh HHEPreTHYecKoro ooOmeHa. Peakiuu MaTpUYHOrO CHUHTE3a.
I'enetnueckass unpopmanus u JIHK. Peanuzaunus renermyeckoil mHbopMmanuu B
KJIeTKe. | eHeTnuecKknii Ko U ero CBOMCTBAa. TpaHCKpUNIUS — MATPUYHBIM CUHTE3
PHK. Tpancnsamuss — OuocuHTe3 Oenka. Ortambl TpaHcmsaiuu. KomaupoBanue
amuHOKucH0T. Ponb pubocom B OnocuHTe3e Oenka. Hexnerounsie Gopmbl KU3HU —
Bupychl. Uctopust otkpeiTus BupycoB (.M. BanoBckwmii). OCOOEHHOCTH CTPOCHUS
U KU3HEHHOTO IHMKJIa BHPYcOB. bakrepuodaru. bonesnn pacteHuit, ;KUBOTHBIX U
YeJioBeKa, BbI3bIBacMbIe BHpycamu. Bupyc mmmyHozaedunmra yenoeka (BUY) —
Bo3Oymutens CIIMJla. OOpatHas TpaHCKpHUIIMsA, peBepTaza © HHTErpasa.
[IpodunakTrka pacrpocTpaHEHUs BUPYCHBIX 3a00JICBaHUA.

Hemonctpanuu: Iloprpetsi: H.K. Kombos, .M. HWBanosckuii, K.A.
TumupsizeB. Tabmuiel um  cxembl: «Tumbl  muTaHusy, «MeTtaboauzmy,
«MuToxXoHIAPUL», «IDHEPreTHUCCKU O0O0MeH», «XioporiacTt», «DOTOCHHTE3Y,
«Ctpoenne JJHK», «Ctpoenne m ¢QyHkimonupoBanue reHa», «CuHTE3 Oenkaw,
«'enernueckuit xom», «Bupyce», «bakrepuodarm», «CTpoeHue M KU3HECHHBIH
ki Bupyca CIINla, 6akTepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-amuinkanuu «Yasoenne JIHK m Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHrue KISTKH», MoAenb cTpykTypsl JTHK.

Tema 5. PazMHOXKEHHE M MHAWBUAYAIBHOE Pa3BUTHE OPraHu3MoB KileTOUHBINM
UK, WIA JKA3HCHHBIM NHWKI KieTku. HMHTepdaza u wmurtos. Ilpomeccsr,
nporekarne B uHtepdasze. Pemnmkanus — peakuust marpuyHoro cunresa J[HK.
Ctpoenne xpomMocoM. XPOMOCOMHBIM Hab0op — Kapuotun. JIUMJIOWIHBIA |
raryloOUJIHBIA  XPOMOCOMHBIE HaOoOpbl. XpomaTtuabl. lluTonormyeckre OCHOBBI
Pa3MHOXKEHUSI U UHAUBUYATbHOTO PAa3BUTHS OpPraHu3MoOB. JlelieHre KIETKU —



muTo3. Cramuu muto3a. IIpomeccsl, MPOUCXOASIIME HA PA3HBIX CTAAUSAX MHUTO3A.
buonornyeckuit cmpicn muTo3a. IIporpammupyemas rubenb KJIETKH — amomTo3.
dopmbl pa3MHOKEHMsSI OpPraHU3MOB: Oecroysioe W TojioBoe. Buabl Oecrnosioro
Pa3MHOXEHMS: JICJIEHME HAJBOE, TOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VCKYyCCTBEHHOE KIOHUPOBAHUE
OpraHu3MoOB, €ro 3HaYeHue s cenekuuu. [lonoBoe pa3aMHOKEHHE, €r0 OTIUYUS OT
o6ecnionoro. Meito3. Craguum wmeio3za. Ilpouecchl, mpoucxoisdiue Ha CTaauAX
Meito3a. [loBenenue xpomocom B menose. Kpoccunrosep. buonornueckuii cMbIci u
3HaueHUe Meno3a. ['ameToreHe3 — mpolecc 0OOpa3oBaHUsSI TMOJOBBIX KIETOK Y
*KUBOTHBIX. [loJIOBBIE Keme3bl: CEMEHHUKU U AudHUKU. OOpa3oBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/, IUIEKIIETKA) — CIIEPMATOTreHe3 U OOTCHES.
OCOOEHHOCTH CTpPOCHHSI SUIIEKIETOK | crepMaTo30uaoB. OIi010TBOPEHHUE.
[TapTenorenes. MnauBuayansHoe pa3BuTHe (OHTOreHE3). IMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl dSMOPUOHATBHOTO PA3BUTUS Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOJneHue, racTpyisamnus, opraHoreHes. llocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (JIuYuHOuYHOe). BnusHue
cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
ypoacTBa. Poct u pazButue pacteHuil. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTaJIUU PA3BUTHSL.

Hemonctparuu: TaOGmuikl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY,
«/IBOMIHOE  OIUIOJOTBOPEHME Yy  LBETKOBBIX  pacTeHui»,  «BereratuBHoe
pa3MHOXEHUE pacTeHui», «/lenenue kietku Oakrepuity, «CTpoeHHE TMOJOBBIX
KIeTok», «CTpoeHne XpomocoMbl», «Kiietounblid 1ukny, «Permukanus JHK»,
«Mwuro3», «Menosy», «lIpsmoe u HemnpsiMoe pa3BuTHE», «l'ameroreHes 'y
MJICKOTIUTAIONINX U 4eloBeKka», «OCHOBHBIE CTaauM OHTOTreHe3a». O0opymoBaHue:
MUKPOCKOII, MUKpoIpenapatbl «CrnepMaTo301abl MIEKOIUTAIOIIETOY, «SHIeKIeTKa
MIleKonmTaromeroy», «Kaprnokuues B KJIeTKax KOpeuka JyKa», MarHuTHasE MOJEIb-
anmukanus «Jlenenue xkinetkuy, moaens JIHK, Moaens metadazHoit XpOMOCOMBEI.

JlaGopatopHbie u mpakTHueckue pabdoTel: JlabopaTtopHas pabGota No 3.
«Habnronenne wMuTO3a B KIETKaX KOHYMKA KOpeEIIKa JyKa Ha TOTOBBIX
MUKponpemnapataxy. Jlaboparopnas padora Ne 4. «M3yueHue CTPOCHHS IMOJOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpErapaTax».

Tema 6. HacneicTBEHHOCTh U M3MEHUUBOCTh opraHu3MoB IIpenmer u 3agauu
reHeTuku. Mcrtopust pa3BuTHs TEeHETHKUA. Pojb UUTONOrMM W 3MOPHUOJIOTUU B
CTAHOBJICHUU TEHETUKHU. BKian poccuilckuxX M 3apyO€KHBIX YUCHBIX B pPa3BUTHE
reHEeTUKU. MeToAapl  TeHEeTUKH  (TMOPHUAOJIOTUYECKUM,  IIUTOT€HETHYECKUU,
MOJIEKYISIpHO-TeHeTHUeCKUi). OCHOBHBIE T€HETHYECKUE TMOHATUA. | eHeTnueckas
CUMBOJIMKAa, UCIIOJb3yeMass B  CXeMaxX CKpeuuBaHUi. 3aKOHOMEpPHOCTHU
HaclleJJOBaHUsI TMPU3HAKOB, YycTaHOBieHHble [. Menaenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eAuHOooOpa3usi TUOPUAOB mepBoro mnokojieHus. I[Ipasuiio
JOMHUHHUPOBAHHMS. 3aKOH pACIICIUIEHWS NPU3HAKOB. [WIOTE3a YUCTOTHI TaMer.
[lonHoe m HemosHOE NTOMUHHMpOBaHHE. JlurnOpuiHOe CKpenuBaHue. 3aKOH



HE3aBUCHUMOIO  HACJIEIOBaHUS  MpPU3HAKOB.  LlUTOreHeTnyeckue  OCHOBBI
JUTHOPUIHOTO CKpelIMBaHus. AHanu3upymollee ckpemuBanue. Mcmnonap3oBaHue
AHAIM3UPYIOLIETO CKPEIIMBAHMS NIl ompeneseHusl reHotuna ocodou. CuersieHHoe
HacleqoBaHue mpuszHakoB. Pabora T. Moprana mo clemieHHOMY HacleJOBaHUIO
reHoB. Hapyiienue cuernsieHus reHoB B pe3yJIbTaTe KPOCCHHIOBEepa. XpOMOCOMHAs
TEOpHsI HACIEACTBEHHOCTH. ['eHeTnueckue KapTel. ['eHeTmka mosia. XpoMOCOMHOE
ONpeleNIeHHe TMojJa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHele u
reTeporaMeTHble OpraHu3Mbl. HacnenoBaHWe NPU3HAKOB, CLEIVIEHHBIX C IOJIOM.
N3meHunBOCTh. BUbl N3MEHUMBOCTHU: HEHACIIEICTBEHHAsA U HAcleACcTBEHHasA. Poib
Cpelbl B HEHACJEJACTBEHHOW HM3MEHUYMBOCTH. XapaKTEPUCTUKA MOIU(DUKATMOHHOU
U3MEHYMBOCTU. BapuanMoHHBIA P M BapuauuMoHHas KpuBas. Hopma peakuun
npu3Haka. KonudecTBEHHbIE M KAayeCTBEHHBIE IMPU3HAKM W MX HOpPMa pEaKUUU.

CBoiicTBa MOI[PI(I)I/IKaLII/IOHHOﬁ N3MCHYMBOCTH. HaCJICI[CTBeHHaH, nim
T'CHOTHUIIMYCCKAsA, HU3MCHYMBOCTD. KoMmOuHaTBHAss UW3MEHYMBOCTh. MeHo3 u
IMOJIOBOM mponecc — OCHOBa KOMOWHATHUBHONH HW3MEHYMUBOCTH. MYTaHI/IOHHaSI

u3MeHYMBOCTh. Kiaccudukanus MyTainuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHBIE.
YacTora u npuuuHbl MyTanuil. MyrtareHHble (PakKTOpbl. 3aKOH TOMOJIOTHYECKHUX
paa0B B  HacieacTtBeHHOM wu3meHunBocth H.M. BaBunoBa. BresnepHas
HACJICICTBEHHOCTh M HW3MEHYMBOCTh. ['eHeTumka 4yenoBeka. Kapuotun denoBeka.
OCHOBHBIE METOJBI T'€HETHUKH 4YeJIOBEKA: TI'CHEAJIOTHYECKUi, OJIM3HEIOBBIM,
IIUTOTCHETUYCCKUM, OMOXMMHYECKUN, MOJICKyJIsspHOreHeTuueckuii. CoBpeMEHHOe
ONPEJICICHUE TE€HOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHWE, T€HOTUIIMPOBAHUE, B
ToM uuciie ¢ nomombio I1IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUS YeIOBEKa:
reHHble  Ooyie3Hd, OOJe3HM ¢  HACJEACTBEHHOH  MPEeIpacIioioKeHHOCTHIO,
XpoMocoMHbIe Ooiie3Hu. CoMartuueckue W TeHepaThBHbIE MyTanuu. CTBOJIOBBIC
kieTkd. [IpuHOUIBI 340poBOTO 00pa3a >KU3HMU, JUATHOCTUKH, NMPOPUIAKTHKUA W
JIeUCHUsT TeHEeTHYeCKUX Ooye3Her. MennKo-TeHEeTHYeCKOe KOHCYJIBTHPOBAHHUE.
3HayeHUEe MEAUIMHCKOW TEHETUKH B MPEAOTBPAICHUM U JICYCHUU T'€HETHUYECKUX
3a00JIEBaHUH YEJIOBEKA.

HNemonctpauuu: Iloptpersri: I Menapenb, T. Mopran, I'. ne ®pusz, C.C.
Yersepukos, H.B. Tumodeer-Pecorckuii, H.. Bapuios.

Tabmumpe! u cxembl: «KMOHOTHOPUIHOE CKPEITUBAHUE U €r0 IUTOTCHETHICCKAS
OCHOBa», «3aKOH PaCILECIUICHUS U €ro IUTOTCeHETHYECKass OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpenuBanue», «lluTomornyeckue OCHOBBI TUTHOPUIHOTO
CKpemuBanus», «Menosy», «B3auMmonencTBre aienbHbIX T'€HOB», «I €HeTH4ecKue
KapThl pacTeHUM, >KUBOTHBIX M 4eJiOBeKay, «['eHeTnka monay», «3aKOHOMEPHOCTH
HACJIEJIOBaHUsI, CUEIJIEHHOTO C TOJoM», «KapuoTWMbl 4YelOBEKa W KWBOTHBIX),
«Bugel m3MeHUMBOCTHY, «MoaupHUKaMOHHAS HW3MEHYMBOCThHY», «HaciemoBanue
pesychaktopa», «l'eHernka Tpymm KpoBuU», «MyTallMOHHAs HW3MEHYHUBOCTHY.
OG6opynoBaHue: MOJe/IN-anILUINKaIu| «MonHorubpumaHoe CKpELIUBAHUEY,
«Henonnoe pgomuHupoBaHue», «Jurubpuanoe ckpemmuBanue», «llepekpect



XpOMOCOM», MUKPOCKOIT U MUKporipenapar «po3zoduna» (HopMma, myTauuu (Gpopmsl
KpBUIbEB U OKPACKH TeJa), repodapuid «I"opox moceBHOW.

JlaboparopHbsie u mpakThueckue pabotel: Jlabopatopnas pabora Ne 5.
«3ydyeHne pe3ynbTaTOB MOHOTHMOPUAHOTO M JUTHOPUIAHOTO CKPEIIMBAHMS Y
npo3oduiabl Ha TOTOBBIX MUKpompemnapaTtax». Jlabopatophnas pabGota Ne 6.
«M3ydyeHne MOAM(PUKALMOHHON U3MEHYMBOCTH, OCTPOCHUE BAPUALMOHHOIO psiaa
U BapuallMOHHOW KpuBol». JlabopatopHas pabota No 7. «AHanu3 myTanuii y
apo3oduiibl Ha TOTOBBIX MHKpompenapartax». Ilpakruueckas pabora Ne 2.
«CocTaBlIeHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuust opranu3moB. OcHOBbI OnoTexHosoruu Cenekuus Kak HayKa
U mpoiiecc. 3apoxaAeHue celekuuu u nomectukanus. Yuyenune H.M. BaBumosa o
LHEHTpaX TMPOUCXOXKACHUS M MHOrooOpas3usi KyJIbTYypHbIX pacTeHuid. LleHTpbl
NPOUCXOXKIEHUSI JOMAIIHUX >KUBOTHBIX. CopT, mopona, mrtamMm. CoBpeMEHHbIE
METOJIbI celeKUrnUu. MaccoBbIi U MHJIUBUIYAIbHBIA OTOOPHI B CENEKIIMHU PACTEHUN U
KUBOTHBIX. O1leHKa 3KCTepbepa. binM3KkopoacTBEHHOE CKpelIMBaHue — UHOPUAMHT.
Yucrass nuaus. CkpemuBaHUE YUCTHIX JUHUK. ['eTeposuc, wiu ruOpuaHas cuia.
Heponcteennoe ckpenuanue — aytOpununr. OtmganeHHas TUOpuamM3anus U e¢
ycriexu. VCKycCTBeHHBIM MyTareHe3 M MOJy4YeHHEe MOJMILUIONAOB. JlOCTHXKeHHs
CEJICKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB. BUOTEXHOIOTHS KaK OTpacib
NpOU3BOJICTBA. ['eHHas WHXKeHepus. Otambl co3aanus pexomouHantHou JIHK u
TPAaHCT€HHBIX OpraHu3MoB. KiletouHas wuHxkeHepusa. KileTouHble KyJIbTYpHI.
MUKpOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHUI. KiionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U
strudeckue npodseMsl. MO — renetnyecku MOIU(GUIUPOBAHHBIE OPTaHU3MBI.

Hemonctpanuu: [loptpersi: H. M. BaBunos, U.B. Muuypun, I'./[. Kapneuenko,
M.®. UBanoB. Tabmuinei U cxeMbl: Kapra «LleHTpbl TIPOMCXOXICHHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHuit», «Ilopoabl mromManHux >KUBOTHBIXY, «CopTa
KyJIbTYPHBIX pacTeHuil», «Otaanennas ruopunusamnus», «Padoter akanemuka M. .
NpanoBay, «Ilomumnouaus», «O0BEKTH OHOTEXHOTOTUNY, «KIieTOUHBIE KYIbTYphI
Y KJIOHUpOBaHHe», «KOoHCTpyrpoBaHHEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH TIOJIOB M KOPHETUIOAOB TUKUX (DOPM M KyJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CenbCKOX03IUCTBEHHBIE pacTeHus». JlabopaTopHbie 1
MpakTuieckue padoTbl: DKCKypcus «OCHOBHBIE METOJbI MU JOCTUKEHUS CEIEKIUU
pacTeHUl H IKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO depmy,
COPTOMCHBITATENbHBIA ~ y4aCTOK, B  TEIUIMYHOE  XO35MCTBO, JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DOpomtounoHHas Ouosoruss [lpeANOCHIIKM  BO3HHUKHOBEHUS
ABOJIIOLIMOHHOW TEOPUHU. DBOJIIOLIMOHHAS TEOPHSI U €€ MeCTO B Ouosioruu. Bnusuue
ABOJIIOLIMOHHOW TEOpUM Ha pPa3BUTHE OMOJOTMHM W Apyrux Hayk. CBHIETEIbCTBA
sBosoLMK. llasieoHTONIOrMYECKHE: TOCIIEI0BATENbHOCTh TOSABICHHUS BHUAOB B
MAJIEOHTOJIOrMYECKOM JIETONUCH, IepexoaHble (popmel. buoreorpapuueckue:



CXOJACTBO W pasznuuue GayH u (pop MaTEepUKOB U OCTPOBOB. DMOPHOIOTUUYECKHUE:
CXOACTBAa M pa3auuusi 3MOPHUOHOB PA3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIBHO-
AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTUYHBIE, PYAUMEHTAPHBIE  OPIaHbl,
aTaBU3MBI. MouiekynsipHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTHU W OCHOBHBIX META0OJIMYECKUX IyTEeH Yy BCEX OpPraHU3MOB.
OpomonuonHasa teopus Y. JlapBuHa. IIpeanochuiku BO3ZHHUKHOBEHHMS TapBUHU3MA.
JIBMKyIIMEe CUIIBI 3BOJIOLMUA BUIOB MO JlapBUHY (M30BITOYHOE Pa3MHOKEHHE IMPHU
OTPaHUYEHHOCTH  PECYpCcOB, HEONpeJecHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN 0TOOp). CunTeTnueckas tTeopus sBosonuu (CTI) u
€€ OCHOBHBIE MOJOXKEHUSA. MukposBomouus. [lomynsuus kak eguHWLA BHAA U
sBOMMIOIIMU.  J[BWKymiue cuibl  ((akTOphl) SBOJIOUMUA BHJIOB B  MPUPOJIE.
MyTalOHHBIH MpollecC 1 KOMOMHATUBHAS U3MEHYUBOCTD. [lomyasiinoHHbIE BOJHBI
u apeid renos. M3zonauus u murpanusi. EctecTBeHHBI O0TOOpP — HampaBIISIFOIIMIA
¢akrop sBomouuu. Dopmbl  ecTecTBeHHOro otbopa. IlpucnocoOaeHHOCTD
OpraHU3MOB KaK pe3yJbTaT 3BOMOIUH. [IpuMepbl nprucnocoOaeHuid y OpraHu3MoB.
Apomopdo3bl U uamoanantauumu. Bua u BumooOpazoBanue. Kpurepuu Buna.
OcHoBHBIE  ¢GopMBI  BHA000pa3oBaHus:  reorpaduyeckoe,  SKOJOTUYECKOE.

MaxkposBosonus. @®opMmbl  3BoOMOUMM:  uUIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHas, mapamienbHasd. HeoOpatumocTts sBomouuu. [IponcxoxaeHue ot
HECHEIUATN3UPOBAHHBIX MIPENKOB. [Iporpeccupytomas CrieliMaIn3alusl.

AnantuBHas paguanus.

Hemonctpanuu: Iloptpersr: K. Jlunnei, K.b. Jlamapk, Y. [lapsun, B.O.
Kopanesckuit, K.M. bap, O. I'ekkenb, ®. Mromiep, A.H. CeepuoB. Tabmuisr u
cxembl: «Pa3BuTue OpraHMYecKOro MHpa Ha 3emiie», «3apOoAbIIIN MO3BOHOYHBIX
KUBOTHBIX»,  «Apxeontepukc», «DopMbl  OOppOBI 32  CYIIECTBOBAaHHUEY,
«EctecTBeHHBIE 0TOOpP», «MHOroOOpa3ue copToB pacTeHui», «MHoroobpasue
opoJI KUBOTHBIX, «Tomynsuuny, «MyTanuoHHas U3MEHYUBOCTH,
«Apomopdose», «MUanoamanranuny, «O0mas nereHepanus», «IBUKyIine CHITbI
somonnmy, «Kapracxema mapmipyra myrtemectBusi Y. Jlapsunay, «boppba 3a
cymectBoBanue»,  «lIpucmocoOneHHOCT,  opram3MoBy»,  «l'eorpaduueckoe
BUI000pa30BaHUey, «IKOJIOTHIECKOE BHI000pa30BAHHE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IHMYHBIMU TUIIAMH OKPACKH,
HAa0Op TWIOAOB M ceMsiH, Koyuieknus «lIpuMepsl 3amUTHBIX TPUCTIOCOONECHUN Y
AKUBOTHBIX», MOJIeTb «OCHOBHBIE HAIIPABICHUS ABOJIOLUNY, 00bEMHAs MOJEIb
«CTpoeHne TOJIOBHOTO MO3ra IO3BOHOYHBIX». buoreorpadudeckas kapTa Mupa,
KoJuleKIusi «DOpMbI COXPAaHHOCTU MCKOIMAEMbIX dUBOTHBIX M PACTCHHII», MOJEIb
anmukanus  «[lepekpect  xpomocom»,  BinaxHble npenapaTthl  «Pa3Butue
HacekoMoroy», «PasBuTue marymkw», Mukpompemnapatr «Jlpo3oduna» (HOpMa,
MyTaIuu GOPMBI KPBIIIbEB U OKPACKU TENA).

JlaboparopHsie U mpakThueckue padotel: Jlabopatopnas pabora Ne 1.
«CpaBHeHHe BUJIOB 110 MopdosioruyeckoMy kputeputo». JlabopaTtopnas padora No
2. «Omnmcanne MPUCIIOCOOICHHOCTH OpPTraHn3Ma M €€ OTHOCUTEIIFHOTO XapaKTepay.



Tema 2. BoO3HUKHOBEHHME U pa3BUTHE >KU3HM Ha 3emie JloHay4yHbIe
MPEJICTABICHUS O 3apOXKICHUM KU3HU. HaydHble rMmOTE3pl BOSHUKHOBEHUS KU3HU
Ha 3emiie: aOUOreHe3 U MaHCIepMus. XUMHUUECKask IBOIONUA. AOMOTEHHBIN CUHTE3
OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE MOJITBEPKICHUE
XUMHYECKOU 3Botonuu. HauanpHble 3Tanbl Ouosiornueckor sBosonuu. ['mmoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp ©  BO3HUKHOBEHHUE
npoTokieTku. [lepBbie KiIeTKU U uUX 3BOIONUA. DOPMHUPOBAHUE OCHOBHBIX TPYIII
KUBBIX OpraHu3MoB. Pa3BuTue Xu3HU Ha 3emiie mo spaM u nepuogam. Kartapxeil.
Apxeiickas u mnporepo3oickas dpel. llaneo3oiickas 3pa HU €€ NEPUOABL:
KeMOpUNCKHUI, OPAOBUKCKHM, CWIYPUMCKUN, JI€BOHCKHHA, KaMEHHOYTOJIbHbIH,
nepMckuii. Me3o30lickass 3pa U €€ MEePUOJbl: TPUACOBBIN, IOPCKH, MEIOBOMA.
Kaiino3oiickast 3pa ¥ €¢ nepuojbl: NaJeoreHOBbIM, HEOT€HOBbBIM, AHTPOMOTE€HOBBIMN.
XapakTepucTuka KiIMMaTa W TE€OJIOTUYECKUX TIpoueccoB. (OCHOBHBIE ITallbl
ABOJIIOIMM PACTUTEIBLHOTO M YKHUBOTHOT'O MHpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. llosiBieHME, pacuBEeT W BBIMUPAHUE TPYNI KUBBIX OPraHU3MOB.
Cucrtema OpraHMYecKOro Mupa Kak OTpaxkeHue dBoatouuu. (OCHOBHbBIC
CHUCTEMATUUYECKHUE TPYIIbl OPraHW3MOB. DBOJIOIHUS 4YEJIOBEKA. AHTPOMOJIOTHUS Kak
Hayka. Pa3BuTue mpeacTaBieHU O MPOUCXOKICHUM YeIoBeKa. MeToAbl M3ydyeHus
anTpornoreHeza. CxXoJICTBa U pa3iuyus 4Y€JIOBEKAa M >KMBOTHBIX. CHCTEMAaTUYECKOE
MoJIoXKeHue  uejoBeka.  J[Buwkymme — cuiabl  ((pakTopel) — aHTpOIOTeHe3a.
HacnencrBenHass M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3
KU3HH, U3TOTOBJIEHUE OPYAUN TPyHda, MbIIUIEHUE, peub. OCHOBHBIE CTAUU U BETBU
DBOJIIOLMA  YEJOBEKAa:  aBCTPAJIONUTEKH,  YenoBeK  yMenbli, Yenosek
npaMoxonsamui, YenoBek HeaHIepTalbCkuii, YenoBek pazymubid. Haxonkwu
MCKOMAEMBbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PACIpPOCTpaHEHUs, 00bEM
rOJIOBHOTO MO3ra, o0pa3 ku3HH, opyaus. YenoBedeckue packl. OCHOBHBIE OOJbIITHE
pachl: eBporeouaHas (€Bpas3uidicKas), Herpo-aBcTpajonaHas (dKBaTOpUabHas),
MOHTOJIOWTHAS (a3uarcko-amMepUKaHCKast). UYepTel MPHUCTIOCOOIEHHOCTH
IIPEACTaBUTEICH YEJIOBEUYECKMX pac K YCIOBUSIM CYIIECTBOBaHMS. EIXUMHCTBO
yenoBeueckux pac. Kputuka pacusma.

Hemonctpanuu: [Hoptpetsr: ®@. Penu, JI. [Tactep, A.N. Onapun, C. Mumiep, I'.
Opwu, Y. {apBuH.

Tabmuiel u cxeMbl: «Bo3HukHoBenne CojiHEYHON cHCTEMEBI», «Pa3BuTHE
opramy4yeckoro  mupa», «Pacturenpnas  knetka», <«OKMBOTHas  KIETKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHasi CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKMX 4YEPT CTPOCHHSI YEJIOBEKa M YeI0BEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE  MeCTa  MAJCOHTOJIOTMYECKUX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4YeloBeKa», «J/IpeBHenmme moam», «/peBHune monn», «llepBbie
COBpEMEHHbIE JoauW», «YemoBeueckue pack»y. OOopyaoBaHUE:  MYISDHKH
«IIpoucxoxaenue  yenoBeka»  (OOCTBI  aBCTPaAJONUTEKa,  MHUTEKAHTPOIA,
HEaHJIepTablla, KPOMAHbOHIIA), CIENKH WIM H300paKEHHUS KaMEHHBIX OpYIui
MEPBOOBITHOTO YeJI0BEKa (KaMHH-YOMIIEPHI, pyOurna, ckpe0ia),



r€OXpOHOJIOTHYECcKasi Tabnuna, Koyekius «DopMbl COXPAHHOCTU HMCKOIMAEMBIX
KUBOTHBIX U PACTCHUIN».

Jlaboparopusie W mnpakTuueckue padotel: IIpaktuueckas pabora Ne 1.
«3ydyeHune nckonaeMbIX OCTaTKOB PACTEHUN U )KUBOTHBIX B KOJIICKIIMSIX.

OKcKypeus «OBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeIUeCKUl My3ei).

Tema 3. Opranusmbl U OKpy>Karolasi cpefla JKOJIOTUsl KaK Hayka. 3ajadyd u
pazaensl  3KOJNOTHM. METoAbl 3KOJOTMYECKHX HCCIENOBAaHUM. DKOJIOTHYECKOE
MHPOBO33PEHUE COBPEMEHHOTrO 4eyioBeka. Cpenpl 0OMTaHUST OpPraHU3MOB: BOJHAS,
HAa3€MHO-BO3/IyIlIHAsl,  [OYBEHHAsl,  BHYTPUOpPraHW3MEHHas.  JKOJOTHYECKHUE
daktopel. Kitaccudukanus sxonornyeckux (HakTopoB: aOMOTHUYECKHUE, OMOTHUECKUE
U aHTpororeHHele. JlelcTBUE HSKOJOTMYECKUX (DAaKTOPOB HA  OPraHU3MBL.
AbGuoTtuyeckue (akTOphl: CBET, TeMIepaTypa, BIAXHOCTh. {DOTONEPUOAU3M.
[IpucnocoGiiennss  opraHu3MOB K  JEWUCTBUI0O  aOMOTHYECKUX  (DAKTOPOB.
buonornueckue  putrmbl.  buotmdeckue  daktopbl.  Buasl  OuoTHUYeCKHX
B3aUMOJICHCTBHUI: KOHKYPEHIIUS, XUI[HUYECTBO, CHUMOUO3 U ero (OpMBI.
[TapasuTusm,  Koomepamusi, MYTyaJdu3M, KOMMEHCaIU3M  (KBapTHUPAHCTBO,
HaxJICOHMYECTBO).  AMEHCaau3M,  HeUTpaim3M.  3HaueHHE  OHMOTHYECKHUX
B3aUMOJICHCTBHI JUISl CYIIECTBOBAHUS OPraHU3MOB B TMPUPOIHBIX COOOIIECTBAX.
DKOJIOTHYECKHE XapaKTePUCTHKU MONyJsiiiud. OCHOBHbBIEC TTOKA3aTEIU TOMYJISIUN
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MHIPALUS.
JInHaMKKa YUCJIEHHOCTHU MOMYJISIIIUU U €€ PEryJIsLts.

Hemonctparuu: [Toptpetsr: A. 'ym6onsaT, K.®. Pynse, O. ['ekkens. Tabmuiisr
u cxembl: kapTa «[Ipupoansie 30HbI 3eMiny», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzm», «llomynsauun», «3aKOHOMEPHOCTH POCTa  YUCJIEHHOCTH
nomyssuu nHGy30pun-Tydenskny», «llumessie nemmy.

JlaGopatopHbsie u mpakTuueckue pabdoTel: JlabopaTtopHas pabGota No 3.
«Mopdonoruueckne OCOOEHHOCTH PACTCHHH U3 pPa3HBIX MECT OOHTaHHUSI.
JlaGopatopHast pabora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE UYEPEHKOB
kosneyca». IIpaktuaeckas padota Ne 2. «[lomcu€T miIoTHOCTH MOMYJSAIHA Pa3HBIX
BUIOB PACTECHUIN».

Tema 4. CoolmiecTBa u sKoOrHUeckue cucteMbl COOOIIECTBO OPTAHU3MOB —
ouorieno3. CTpyKTypbl OHMOIIEHO3a: BHUAOBas, MPOCTPAHCTBEHHAs, TpoduyecKas
(mumeBast). Buapl-momuHaHThl. CBSi3M B OHMOIIEHO3€. DKOJOTHUYECKHUE CHCTEMBI
(akocuctemsbl). Ilonstue o0 »skocucteme u OuoreoneHosze. DyHKIIMOHATBbHBIC
KOMIIOHEHTBhI AKOCHUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBbI, penyueHTbl. Kpyrosopot
BEIIECTB W TOTOK JHEPruM B IKOocUcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBble 1nenu u cetd. OCHOBHBIE MOKAa3aTe€ld 3KOCUCTEMBI:
OouomMacca, TPOMYKIUA. DKOJOTUYECKHE TMHPAMUIBI: TMPOMYKIMH, YUCICHHOCTH,
Oouomaccel. CBOMCTBA SKOCHCTEM: YCTOWYMBOCTb, CAMOPETYISIUS, pPa3BUTHE.
Cykneccus. IlpupoaHpie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. IKOCHCTEMa
XBOWHOTO WM IIUPOKOJUCTBEHHOrO Jeca. AHTPOIMOTEHHBIE 3KOCUCTEMBI.



ArposkocucTeMbl. YpOO3KOoCUCTEMBI. brogoruueckoe M X03sUCTBEHHOE 3HAUYCHHE
arposKocucTeM u ypOoskocucteMm. buopasHooOpasue Kak (akTop YCTONYMBOCTHU
skocucteM. CoxpaHeHue OMOJIOTMYECKOro pazHooOpas3usi Ha 3emiie. Yuenue B.U.
Bepnanckoro o Ouocdepe. I'panunibl, coctaB U cTpykrypa Ouochepsl. Kupoe
BELIECTBO U ero pyHkuuu. OcoOeHHOCTH OHOoc(hephl Kak r00anbHON IKOCUCTEMBI.
Jlunamuueckoe paBHOBecHe U 0O0paTHasi CBs3b B Ouocdepe. KpyroBopoTsl BerecTs
n OMOreoOXMMHYECKHE UHUKJIBl DJIEMEHTOB (yriiepoaa, a3oTa). 30HaIbHOCTH
ouoceppl. OcHoBHble Ouombl cymu. YenoBedectBo B Ouochepe 3emin.
AHTpoOnOTeHHbIE U3MEHEHUsI B Ouocdepe. ['modanbHbIe 3KOJIOTHYECKUE TPOOTIEMBI.
CocymiecTBoBaHMEe TPUPOJLI U denoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
ocHOBa ycroWuuBoct Ouochepbl. OcCHOBAa  palMOHAIBHOTO  YNPABICHUS
IPUPOJTHBIMU PECypcaMHu M UX HUCIOJb30BaHue. JlOCTHKEHUsT OMOJIOTMU M OXpaHa
TIPUPOJIBI.

Hemonctpanuu: [loptpersi: A./lx. Tencnu, B.H. Cykaues, B.W. Bepuanckuii.
Tabmumplt u cxembl: «l[lumeBsie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpupomusie coobmiecTBay, «llenu mnuTaHus», «OKOJOTHUECKAs THUpPaMUIAY,
«buocdepa u yenopexk», «IKocUCTEMA HMIUPOKOIUCTBEHHOTO Jecay, «IKOCUCTEeMa
XBOMHOrO  Jeca», «buomenoz Bogoema»,  «ArpoueHos3y»,  «lIpumepHbie
AHTPOIIOTEHHBIE BO3JICUCTBUS HA MPUPOAY», «BaxkHelIIne UCTOYHUKH 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOj», «llouBa — BakHeHIIash cocTaBistomas Ouochepb»,
«®akTopel  nerpamauuu  1mouB»,  «llapHukoBbIE  AddexT»,  «DakTOpHI
PaIMOaKTUBHOTO 3arps3HeHust Owmocdeppl», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM »dKpaH OUOCPEPHI»,
«Kpyrosoport yriepona B 6nochepe», «KpyroBopot a3ora B mpupoae».

O6GopynoBaHue: MoAEHb-aNIUIMKAIMSA «THUIIHYHBIE OHOIICHO3BI», TepOapuid
«PacturenpHbple coolmiecTBay, KoJieKuu «buorieHos», «Bpeaurenn BaKHEHIIMX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYP», TepOapil U KOJUICKIIMN PACTEHUN U >KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HBIM SKOJIOTHYECKUM TpymmnaM oaHoro Buaa, Kpacuas kaura
Poccuiickoit denepariu, n300pakeHUsT OXPaHIEMbIX BHIOB PACTCHUH M )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOTPAMMBI 110
BMOJIOT'N HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHU A

Cormacuo ®I'OC COO ycraHaBiauBalwTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOYyYalONIMMHUCS  TPOTpaMM  CpeIHero  obmero  oOpa3oBaHMS:
JTUYHOCTHBIM, METAMPEMETHBIM U MTPEAMETHBIM.

JIMMHOCTHBLIE PE3YJIbTATHI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUSA Tpenmera «buomorus»
BBIJICJICHBI CJICTYIONINE COCTABIIAIONINE: OCO3HAHHME OOYYAIONUMHUCS POCCHUICKOMN
IPaXXIAHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH H
CaMOOTIPEICIICHHUIO, HaIMYMe  MOTHUBAMK K  OOydeHWI0  OWOJOoTHuH,
I[eJICHANPABIICHHOE pa3BUTHE BHYTPCHHUX YOEXKICHWN JHMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW W WMCTOPUYECKUX TPAAMINN pa3BUTHS OMOIOTHYECKOTO



3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATbCS B CBOEH
NEATENBHOCTA IEHHOCTHOCMBICIIOBBIMU ~ YCTAHOBKAaMH, MPUCYIIUMH CHCTEME
OMOJIOrMYECKOTO0  O00pa3oBaHHUs, HAJIUYUE OSKOJOTMYECKOro  IMPaBOCO3HAHMUS,
CIOCOOHOCTH CTaBUTh 1€MW W CTPOUTHh S>KU3HEHHbIC IUIaHbl. JIMYHOCTHBIE
pe3yabTaThl OCBOCHUS MpeaMera «buonorusy IToCTUraroTcsl B €IMHCTBE YU4EOHOU U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCHICKUMHU
COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHM M JTYXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBUJIaMU M HOPMAaMHU TOBEJICHHUS M CIOCOOCTBYIOT
mpoueccaM  CaMOIIO3HAHHUS, CAMOBOCIIUTAaHUS M CaMOPA3BUTHUSA, PA3BUTHUA
BHYTPEHHEW TMO3ULMM JIMYHOCTH, NATPUOTU3MA, YBAXKEHHUS K 3aKOHYy W
MPaBOIOPAJIKY, YEIOBEKY TpyAa U CTaplieMy IMOKOJECHHUIO, B3AaUMHOTO YBa)KEHHS,
OEpeXHOr0  OTHOILIGHMS] K  KYJIBTYPHOMY  HACICIUI0 W TPAIUIUSIM
MHOTOHAIlMOHANBHOTO Hapoaa Poccuiickon Denepaunu, MPUPOIE U OKPYNKAIOIIEH
cpene.

JIM4HOCTHBIC PE3yJIbTaThl OCBOCHUS yueOHOTro mpeameTa «brosorusy» q0KHbI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAKOIIMXCS PYKOBOICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIMH,  TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUH,  COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOr0 OOIIeCTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa U ONbITA JEATCIBHOCTH B MPOIECCE pean3allii OCHOBHBIX HAIpaBlICHUMN
BOCITUTATEIPHON JEATETbHOCTH, B TOM 4YHCJIe B 4YacTH: 1) TpakIaHCKOTO
BOCHHUTAaHUSA: C(HOPMUPOBAHHOCTh TPAKIAAHCKOM TO3UIMU OO0y4aromerocs Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHa POCCHUHCKOTrO OOIIEeCTBa; OCO3HAHUE CBOUX
KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEH, yBa)KEHHE 3aKOHAa U IPaBOINOPSAJIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOW JIEATEIBHOCTH MPH CO3AAHUHM y4EOHBIX
NPOEKTOB, pEIIeHHH Y4YeOHBIX W  TO3HABATENbHBIX  3a/ad, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTD OINPEIEATh COOCTBEHHYIO MO3HUITHIO
0 OTHOIIEHUIO K SIBJICHHSIM COBPEMEHHOW KH3HU U OOBSICHATH €¢; yMEHHE
YUUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHUSI
JTOJEH ¢ pa3sHbIMH YOEXKACHUSMHU, KyJIbTYPHBIMH IIEHHOCTSIMA M COIIHAJIbHBIM
MOJIOKEHUEM; TOTOBHOCTH K COTPYIHUYECTBY B IPOLECCE COBMECTHOIO
BBITIOJTHEHUS ~ y4eOHBIX, TIO3HABATEIbHBIX W  HCCIEIOBATEIbCKUX  3ajad,
YBXUTEIHHOTO OTHOIICHUS K MHEHHUIO OMIOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX
BOIIPOCOB  OMOJIOTUYECKOTO COACpP)KAHUSA, TOTOBHOCTh K TyMaHUTapHOH U
BOJIOHTEPCKOM NEATENBHOCTH; 2) MaTPUOTHYECKOTO BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTh POCCHUHCKOM TPaKITAHCKOW HWISHTUYHOCTH, TATPHOTH3MA,
YBAXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHo#, roproctu
3a CBOM Kpal, CBOXO PoauHy, CBOM S3bIK U KYJbTYpPY, HPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuu; HEHHOCTHOE OTHOUIEHHWE K IPUPOAHOMY
HACJIEINI0O U MAMSATHUKAM OPUPOJBI, JOCTHXKEHHUSIM Poccum B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/IE€; CHOCOOHOCTh OLIEHUBAThH BKJIAJ POCCUMCKUX YUCHBIX B
CTAaHOBJICHHWE W pa3BUTUE OMOJOTUM, MOHUMAHUS 3HAYEHUS OMOJOTUM B MO3HAHUU



3aKOHOB TMPHUPOJBI, B JKU3HU YEJIOBEKA W COBPEMEHHOr0 OOIleCcTBa; HJEHHAs
yOEXI€HHOCTh, TOTOBHOCTh K CIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyap0y; 3) JIyXOBHO-HPAaBCTBEHHOTO BOCIHMTAHUSA: OCO3HAHHME JYXOBHBIX
IIEHHOCTEH POCCHUIMCKOro Hapoja; cHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEACHUS; CIIOCOOHOCTh OIIEHMBATh CHUTyalll0 M TMPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH; OCO3HAaHHWE JIMYHOTO BKJIaJa B TMOCTPOCHUE YCTOWYMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJMTENISIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATUA LIEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBHU C
TpaauIUsIMH  HapoaoB Poccuu; 4) 3CTETHYECKOTO BOCIUTAHHUS: 3CTETHYECCKOE
OTHOIIEHHE K MHPY, BKIIOYAs OCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA,  CIOpPTa, TpyJda, OOIIECTBEHHBIX  OTHONIICHUN;, TMOHUMaHUE
AMOIIMOHATBLHOTO BO3JICUCTBUS KUBOW TPUPOJBI U €¢ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPQXEHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE MPOSBIISITH KadyecTBa
TBOPYECKOW JIUMYHOCTH; 5) (pU3MUecKoro BOCHHUTAHMS, (OPMHUPOBAHUS KYJIBTYPbI
3JI0POBBS U AIMOITMOHAIBLHOTO 0JIArOMOJIy4Hsi: TIOHUMaHUE U peaiu3alius 3J10pOBOTO
u Oe3omacHOro obpasza Ku3HHM (3I0pOBOEC MHUTaHUE, COOJIIOJCHUE TUTHEHHYECKUX
npaBU M HOPM, COQJTaHCUPOBAHHBIM PEXKHUM 3aHATHH M OTABIXA, pPEryJsipHas
dbu3uveckass aKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO M  KOMIIETEHTHOTO
OTHOIIIGHUSI K COOCTBEHHOMY (PU3MUECKOMY ¢ TCUXHYECKOMY  370pPOBBIO;
NOHMMAaHHE EHHOCTH MPaBUJ HWHIWBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOro
NOBEJEHUS B CUTYalMsIX, YTPOKAIOUIUMX 3J0POBBIO M KU3HU JIOJEH; OCO3HAHUE
NOCNIEJICTBUA M HENPUATUS BPEIHBIX TMPUBBIUEK (YHIOTPEOJICHHUS] alKOTOJs,
HapKOTUKOB, KYpeHHs); 6) TPYJIOBOIO0 BOCIIUTAHUS: TOTOBHOCTh K TPYly, OCO3HAHHE
[IEHHOCTH MAacCTEepCTBa, TPYAOIIOOME; TOTOBHOCTh K AaKTUBHOM JIE€SITEIBHOCTHU
TEXHOJOTUYECKON M COLMAJIbHON HAMpaBIIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,
IUIAHUPOBATh M CaMOCTOSITENIBHO BBINOJIHATh TAaKYK JEATEIbHOCTh, WHTEpPEC K
paznuuHbIM cdepamM MPOPECCUOHANBHONW ACSATENBHOCTH, YMEHHE COBEpIIATH
OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u  peanru30BBIBAaTh COOCTBEHHBIC
KU3HEGHHBIE  TUIaHBI; TOTOBHOCTh M  CIIOCOOHOCTH K  OOpa3oBaHHIO U
caM000pa30BaHUIO0 HA MPOTSIKEHUH BCEH KU3HM, 7) HKOJIOTUYECKOTO BOCIIUTAHMUS:
HKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMUS; MOBBIIIEHUE YPOBHS 3KOJIOTHYECKOU KYJIbTYPHI:
NPUOOPETEHHE OMbITa IUIAHUPOBAHMUSI TIOCTYNKOB M OIIGHKM WX BO3MOXHBIX
MOCJEACTBUN I OKpY)Kalolled cpeapl; OCO3HaHWE TIJ00alIbHOTO XapakTepa
HKOJIOTHYECKUX TPOOIeM W TyTed WX PEIIeHUs, CHOCOOHOCTh HCIOJIB30BAThH
npuoOpeTaemMbie TpPHU HM3YYCHHH OWOJOTHM 3HAHUSA W YMEHHUS TPU PEIICHUU
npoOseM, CBSI3aHHBIX C PAlMOHATBHBIM TMPUPOIOTIONB30BaHUEM (COOITI0OEHUE
MpaBUJl MOBEACHUS B MPUPOJAE, HAMPABICHHBIX HA COXPAHEHUE pPABHOBECUS B
AKOCHUCTEMAX, OXpaHy BHJIOB, HKOCHUCTEM, OHOCPephl); AKTUBHOE HEMPUSITHE
NEUCTBUMA, MNPUHOCAIIMX BpPEJ OKPYXAWOWEW NOPUPOJHON Cpene, YyMEHHE
MPOTHO3UPOBATH HEeOIaronpusTHbIE HKOJIOTUYECKUE MOCJIEICTBUS



NpeAnpuHUMAaeMbIX JEHCTBUM ¥ MpeNoTBpaliaTh WX, HaJIW4Yde Pa3BUTOTO
AKOJIOTUYECKOTO MBIIUICHHS, JKOJOTHYECKOW KYJIbTYpbl, OMbITa JEATEIbHOCTU
AKOJIOTUYECKON  HAMpaBIECHHOCTH, YMEHHS  PYKOBOJICTBOBAaTbHCS ~ MMH B
MO3HABATEIIbHOW, KOMMYHHMKATUBHOW W COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K
YYACTUIO B TPAKTHYCCKON JEATEIBHOCTH JKOJOTHYCCKOW HamlpaBlIeHHOCTH; 8)
[IEHHOCTH HAy4YHOTO MO3HAHUS: c(hOopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKH U OOIICCTBEHHOMU
MPAaKTUKHA, OCHOBAHHOTO Ha JUAJIOT€ KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B TOJUKYJIbTYPHOM MHPE; COBEPIICHCTBOBAHUE S3BIKOBOM U
YUTATEIBCKOM KYJIBTYpbl KakK CpEJCTBa B3aUMOACHCTBHS MEXIY JIOJbBMU H
MO3HAHMS MUpPa; TOHUMaHUE crenurK OMOJIOTUN KaK HayKH, OCO3HAHUS €¢ POoJin
B (OPMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUH IEJIOCTHOTO
npeAcCTaBiIeHUss 00 OKpYXKalIIeM MHpPE KaKk O €IMHCTBE MPUPOJbI, UYeoBEeKa W
oO1iecTBa, B TMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MpolaeM
COXpaHEHHMs PUPOJTHOTO PABHOBECHS;, YOSKICHHOCTh B 3HAUMMOCTH OUOJIOTHUU JJIsI
COBPEMEHHOMW IMBHJIM3AlMK: OOECIICUCHHS HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI,
CO3JIJaHUE TEPCIEKTUBHBIX OWOTEXHOJOTHUM, CIHOCOOHBIX peIIaTh PECYpPCHBIC
npoOJieMbl Pa3BUTHS 4YEJIOBEUECTBA, IOWCKA MYyTEeH BHIXOJA U3 TJI0OAIBHBIX
AKOJIOTUYECKUX TMpoOieM U oOecledeHus mepexofa K yCTOMYHMBOMY Pa3BUTHIO,
palMoHaILHOMY HCIIOJIB30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMUPOBAHUIO HOBBIX
CTaHJapTOB >KU3HU; 3aMHTEPECOBAHHOCTH B TOJYUYEHUU OMOJIOTMUECKHX 3HAHHUM B
[EeJSIX TOBBIIIEHUS OOIIeN KyJIbTYphbl, €CTECTBEHHO-HAy4YHON TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (YHKIIMOHAJIBHOM TPaMOTHOCTH OOydaromuxcs, GopMupyeMoi
Opu  HW3y4eHHH OWOJIOTMHU; TOHMMAaHHWE CYIIHOCTH METOJOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJB30BaTh MOJIydaeMbIe
3HAHMS JJI aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPY>KAIOIIETO MUPA M TIPOUCXOISAIIUX
B HEM M3MEHEHMM, YMEHHUE JIeTlaTh 0OOCHOBAHHBIE 3aKIIOYEHHUSI HA OCHOBE HayYHBIX
(akTOB M HUMEIOIIMUXCS JIaHHBIX C IEJbI0 TOJIYYeHHUS OCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSTENIbHO MCIOIB30BaTh OMOIOTMYECKUE 3HAHUS /IS PEIICHUS
npo0ieM B pealbHBIX >KU3HEHHBIX CHUTYalMsIX; OCO3HAHHWE IIEHHOCTH HAy4YHOH
NEeATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO
JESTENHbHOCTh HMHAMBUAYaTbHO W B TPYIIE, TOTOBHOCTh U CIOCOOHOCTH K
HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHUIO, K AKTUBHOMY TMOJIYYCHHIO
HOBBIX 3HAHUI 110 OMOJIOTUN B COOTBETCTBUU C )KHU3HEHHBIMHU TTOTPEOHOCTAMH.
METAIIPEAMETHBIE PE3VYJIBTATHI

MeranpenMeTHble pe3ylbTaThl OCBOCHUSI ydeOHOoro mnpenmera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIe 711  (OPMHUPOBAHUS MHPOBO33PCHUS OOYUaAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIleHAyYHbIE MOHSATHS, OTpakarollue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeUU(PUKY METOJO0B TIO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, Hay4yHbId (akT, MPUHIIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieJoBaHue, HaOII0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUX), YHUBEPCAIbHBIC



yueOHble JeicTBUS  (TO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
obGecneunBatomue (GopMupoBanve (HYHKIIMOHATBLHONW TPaMOTHOCTH U COLMAIBHOM
KOMIIETEHUIUH  OOYy4YaloIUXCs, CIHOCOOHOCTh  OOyYarolmIMXcs  MCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHBEPCAJIbHbIC
yueOHbIe JACHCTBUS B MO3HABATEIIbHOM W colManbHOU npakTtuke. [lo3HaBaTenbHbIC
yHUBEpCaJbHble  y4yeOHble  nelicTBus ~ ba3oBble  JOruyeckue  JEUCTBHUS:
CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBAThH MPOOJIEMY, pacCMaTPUBATD €€
BCECTOPOHHE; HCMOJb30BaTh MPU OCBOCHUU 3HAHUU TMPUEMBI JIOTHYECKOTO
MBIIIUICHUST  (aHalW3a, CHUHTE3a, CpaBHEHUA, Kiaccupukamuu, 0000IIeHuUs),
pPacKpbIBaTh CMBICT OHOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTEpHBIC
NPU3HAKK, YCTAaHABIMBATh CBSA3U C JIPYTMMHU TIOHSTUSMH); OMNPENENATh Lelu
NeSATeNIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS, COOTHOCHUTH
pe3yabTaThl  ACATEILHOCTH  C  TOCTABJICHHBIMH  IEJISIMHU,  HCIIOJIb30BATh
OMOJIOTMYECKUE TOHATHS JUIsi OObsICHEHUs (PAKTOB U SIBICHUN KUBOW MPHUPOJIBI;
CTPOUTH JIOTUUECKUE PACCYXKIeHUs (MHIYKTUBHBIC, NETyKTHUBHBIC, MO AHAJIIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJIICHUSX,
(dbopMyITHUpPOBaTh BBIBOJIBI M 3aKJIFOUEHUS;, PUMEHSITh CXEMHO-MO/ICIbHBIE CPEICTBA
JUISL TIPEJICTABJICHUS CYIIECTBEHHBIX CBSI3¢M W OTHOIICHUW B HM3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUHI PA3HOTO POJia, BBISIBICHHBIX B
pasIUUYHbIX HWH(OPMAIIMOHHBIX HWCTOYHUKAX;, pa3pabaThiBaTh IUIAaH pEHICHUS
npoOJieMbl C Y4Y€TOM aHaliM3a HMMEIONIMXCS MAaTepUaIbHBIX W HEMaTepPHAIbHBIX
pPECYpPCOB; BHOCHTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE
pe3yiabTaToOB  LENSAM,  OLEHUBAaTh  PHUCKUM  MOCIEACTBHM  JEATEIbHOCTH;
KOOPJIMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBHUSX PEANbHOr0, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHS; Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU
PEIICHUH KU3HEHHBIX TIPOOIIEM.

bazoBbeie uccrnenoBaTenbCKkue ACHCTBUA: BIaACTh HaBBIKAMH  y4eOHO-
UCCJIeIOBATEIBCKON M MPOCKTHOM JESATEIHbHOCTH, HABBIKAMU Pa3pelieHus mpooiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMUYHbIX METOAOB MO3HAHMUS; UCIIOJIb30BaTh
pa3lIUyHbIE BUIbl  JESATEJIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEPIpETallid, MPeoOpa30BaHUI0 M MPUMEHEHHIO B YY€OHBIX CHUTYaIUsiX, B TOM
quclie TIPU CO3/IaHUM YYE€OHBIX W COIMAIBHBIX MPOEKTOB; (OPMHUPOBATH HAYUYHBIH
TUIl MBIIUICHUS, BIaJA€Th HAYYHOM TEPMHUHOJOTHEW, KIIOUEBBIMU MOHSATHUAMHU U
METO/IaMH; CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIC 3aadll B 0Opa30BaTEILHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYAIUSX; BBISIBISATh NPUUUHHO-CIIEICTBEHHBIE CBSI3H
U aKTyalu3upoBaTh 3ajJady, BBIIBUTaTh THUIOTE3y €€ pELICHUs, HaXOJIUTh
apryMeHTbl U1 JOKa3aTelbCTBa CBOMX YTBEPKICHHM, 3aJaBaTh MapameTpbl U
KPUTEPUU PEIICHUS; aHaIUW3UpPOBaTh TMOJY4YEHHbIE B XOJ€ PEIICHUs 3aJaud
pe3yabTaThl, KPUTUYECKH OILICHUBATh HX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSIX; /1aBaTh OILICHKY HOBBIM CHUTYallUsIM, OLIEHHBATb
MPUOOPETCHHBIN OIBIT; OCYLIECTBIIATH I€JCHANIPABICHHBIA MMOUCK MEPEeHOca



CPEICTB M CIOCOOOB NEUCTBUS B MPO(ECCHOHATIBHYIO CpEely; YMETh NEPEHOCHUTH
3HAHMS B MIO3HABATEIBHYI0 U MPAKTHYECKYIO OOJACTH >KU3HEACATENbHOCTU; YMETh
MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JaCTel; BEIABUTATh HOBBIE UJICH,
npejJiaratb OpUTMHANIbHBIE MOJAXOMAbl M PEIICHHs, CTaBUTh MPOOJEMbl U 3aJayH,
JOIYCKAaOIINE aIbTE€pPHATUBHBIE PELIEHUSI.

PaGora ¢ wuHpopManMeil: OpPUEHTUPOBATHCS B PA3IUUYHBIX HCTOYHHUKAX
nHpopManu (TEKCTe Y4yeOHOTO TOCOOUs, HAay4YHO-TIOMYJSPHON JUTEepaType,
OMOJIOTMYECKUX CJIOBAPAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHere), aHaau3upoBaTh HMHPOPMALMIO paA3IMYHBIX BUIOB U (popm
MpeCTaBICHUS, KPUTUUYECKHU OIICHUBATh €¢ IOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;
dbopMynHUpOBaTh 3aMPOCHl U MIPUMEHSITh Pa3IMYHbIE METOAbI MPU MOUCKE U OTOOpE
Oouonornyeckoil MHPOpMaLUK, HEOOXOJMMOM [JIsi BBINOJHEHUS Y4YeOHBIX 3aj/ad;
npuoOperaTb  ONBIT  HUCMOJb30BaHUS  HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HMCIOJIB30BAHUS PA3TUYHBIX
MOMCKOBBIX  CHUCTEM; CaMOCTOATENIBHO  BBIOUpATh  ONTUMAIbHYIO  (QopMmy
npeAcTaBiIeHUuss Ouonornueckor wuHbopMamuu (CcXeMmbl, TpaduKH, IHATPAMMBI,
TaOIUIBI, PUCYHKH U APYTO€); UCIOIB30BaTh HAYYHBIN S3bIK B KQUECTBE CPEICTBA
npu pabote ¢ OMOIOrHUeCKON HHPOPMALIUEH: TPUMEHATh XUMUYECKHE, (PU3NUECKUE
U MaTeMaTW4yecKue 3HaKU M CUMBOJIBI, (popmynbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh U TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIUYECKUE CpelcTBa
HATJIATHOCTH; BJaJ€Th HAaBbIKAMU pAcloO3HABaHUA M 3alIUThl  HMH(OpPMAIUH,
MH(GOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH. KOMMYHHUKATHUBHBIE YHHMBEPCAJIbHbBIE
yueOHble neiicTBusi OOIIEHHE: OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX cdepax
KU3HM, AaKTHBHO Yy4YacTBOBaTb B JUAJOr€ WIM JUCKYCCHUM TIO CYIIECTBY
oOcyxnaeMol TemMbl (yMEHHE 3aJlaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEJIBHO BBINIOJHEHUS MpEIjaraéMod 3aJlaud, Y4YWUTbIBATh MHTEPECHl U
COTJIACOBAHHOCTh MO3ULMKA JIPYTMX YYaCTHUKOB JHAJIOra WIM JIHCKYCCUH);
pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIIMATIbHBIX
3HAKOB, MPENOCHIIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTYyallMii, YMETh CMSAT4aTh
KOH(MIJIUKTBI U BECTH IMEPETOBOPHI; BIAAECTh PA3IUMYHBIMU CIOCOOAMHU OOIICHUS U
B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHUS APYTUX JIOACH, MPOSBIATh YBAXKUTEIbHOE
OTHOIICHHE K COOECeMHWKY U B KOpPpEeKTHOW Qopme (opmMymupoBaTh CBOU
BO3PAKEHMSI; Ppa3BEPHYTO M JIOTMUHO M3JaraTh CBOK TOYKY 3pEHUS C
WCIIOJIb30BAaHUEM SI3BIKOBBIX CPEICTB.

CoBmecTHass JAeSATENBbHOCTb: IOHMMATh M HUCIOJB30BaTh MPEUMYILECTBA
KOMaHHOW ¥ WHJIMBHUIYAIBHOU PAOOTHI MPU PEIICHUH OWOJIOTHYECKON MPOOIEMBI,
000CHOBBIBaTh HEOOXOJMMOCTh NMPUMEHEHHS TPYMIOBBIX (HOPM B3aMMOJCHCTBUS
Ipy pelieHur y4eOHOM 3ajaud; BBHIOMpPATh TEMAaTUKy W METOIbl COBMECTHBIX
JIEUCTBUH C Yy4€TOM OOIMMX WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YJICHA
KOJUICKTHBA; MPUHUMATh 1AM COBMECTHOM MEsTEIbHOCTH, OpPraHW30BBIBATH WU
KOOPJAWHHUPOBATh JCHCTBUA 1O €¢ JOCTHIXKEHHMIO: COCTaBJIATh IIJIaH JICHCTBUH,
pacrpenensTh pojaud C YYCTOM MHEHHMM YYaCTHHUKOB, OOCYXAaTh pPE3yJIbTaThl



COBMECTHOM pabOTHI; OIEHUBATh KA4ECTBO CBOETO BKJIAaJa M KaKIOTO yJaCTHHUKA
KOMaH/IbI B OOIIUI Pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHUSM; NpeIarat HOBBIC
MPOCKTHI, OIICHWBATh WACH C TMO3UIIMA HOBWU3HBI, OPUTHHAIBHOCTH, TMPAKTHICCKOM
3HAYMMOCTH; OCYIIECTBJIATh MO3UTUBHOE CTPATETUICCKOE MOBEACHUE B PA3IUIHBIX
CUTYaIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PerynatuBHble yHUBepcanbHbIEe Yy4eOHbIe JeicTBUs CaMOOpTraHHW3aIus:
MCITIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS BBISIBICHHS TPOOJIEM W WX PEIICHHS B
KU3HCHHBIX M YY4EeOHBIX CUTYallUsSX; BRIOMpPATh HA OCHOBE OMOJOTHYCCKUX 3HAHHM
IIEJICBBIC ¥ CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBHUSAX M IMOCTYITKAX MO OTHOIICHHUIO
K KUBOW MPHUPOJIE, CBOEMY 370POBBIO M 3I0POBBI0 OKPYKAIOIINX; CAMOCTOSITEIHLHO
OCYIICCTBIISITh TIO3HABATEIBHYIO JCATCIBHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3aJa4d B O00pa30BATEIbHONU JIESITEIHHOCTH U
KU3HCHHBIX CUTYaIHMsIX; CAMOCTOSTEIIBHO COCTaBJIATh TUIAH PEIICHUS MPOOIEMBI C
y4E€TOM HMMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEATIOYTCHUH;
JaBaTh OIICHKY HOBBIM CHTYAIlUsSM; PaCHIUpPATh pPaMKH Y4eOHOTO TpeaMera Ha
OCHOBE JIMYHBIX MPEATIOYTECHUH; JIeJaTh 0CO3HAHHBIA BHIOOD, apTyMEHTHPOBATH €T0,
OpaTh OTBETCTBEHHOCTh 3a pCIICHHWE, OIICHUBATh MNPUOOPETCHHBIA  OIIBIT;
CIOCOOCTBOBATh (DOPMHUPOBAHHMIO W TPOSIBIICHUIO IIMPOKON SPYAUIIMU B Pa3HBIX
00JacTAX 3HAHWM, TIOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpPOJIb: /1aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBHI B
JEeSITENBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB II€NIAM; BIAJETh HABBIKAMHU
MO3HABaTEIbHON pediekcuy Kak OCO3HaHUS COBEpIIAEMbIX JEHCTBUUA U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHMH, MCIOJIb30BaTh MPUCMBI
pedraexcun IS OLICHKU CUTYallMH, BHIOOpAa BEPHOTO PEIICHMS; YMETh OICHUBATH
PUCKA M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO WX CHUXEHUIO, MPUHUMATH
MOTHBBI U apTYMEHTHI JPYTUX MPHU aHAIHU3E PE3yJIbTaTOB AESATeNbHOCTH. [Ipunsarue
cebs W Jpyrux: NpUHUMATh ceOsl, MOHWMAas CBOM HEIOCTAaTKU U JIOCTOMHCTBA;
NPUHUMATh MOTHBBI U ApTYMEHTBHI IPYTUX MPU aHATN3€ Pe3yIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOC MPaBO W MPaBO JPYrUX Ha OIMMOKH;, pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3HIINH PYTOro YeIOBEKa.

[MPEAMETHBIE PE3VYJIbTATHI

[IpenmerHble pe3ynbTarel OocBoeHHs mporpammbl COO 1o Ouosoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupudecKkue sl yueOHoro npeaMera «buoiorus
HAy4YHbIC 3HAHUS, YMEHHSI U CIOCOOBI JEHCTBUU MO OCBOCHHIO, MHTEPIIPETAIIUU H
npeoOpa3oBaHUI0 3HAHWUW, BHJIBI JEATETLHOCTH TIO TOJYYCHUIO HOBOTO 3HAHWS W
MPUMEHEHUIO 3HAHUN B Pa3UYHBIX YYEOHBIX CHUTYaIUsAX, a TaKKEe B PEaTbHBIX
KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Owosorueil. B mporpamme mnpenmeTHbie
pEe3yNbTaThl TPEACTABICHBI MO TojamM oOydenus. [IpenqmerHsie pe3ynbTaThl
ocBoeHHs ydeOHOro mpenamera «bmonorms» B 10 kjacce MOMKHBI OTpakaTh:
c(hOpMHUPOBAHHOCThH 3HAHUIA O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU



KapTUHBl MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUUCKUX U 3apYyOCHKHBIX
YYEHBIXOMOJIOrOB B Pa3BUTHE OMOJIOTHH, (DYHKIIMOHAJIBHON IpaMOTHOCTH YeJIOBEKa
JUTSL pELICHUs] dKU3HEHHBIX 3aJ1au; YMEHUE PACKPBIBATh COJIEpKAHUE OMOJIOTMYECKUX
TEPMUHOB U TOHSITHHN: )XKU3Hb, KJIETKA, OPraHu3M, MeTaboau3M (0OMEH BEIIECTB U
MpeBpallieHue SHEPruM), roMeocTa3s (CaMOperyssius), YpOBHEBash OpraHu3aius
KUBBIX CHCTEM, CaMOBOCIPOU3BEJEHUE (PEIPONYKIHs), HACIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT M Pa3BUTHE; YMEHHE WH3JaraTh OHOJIOTUYECKHE TEOPUU
(kIeTo4Hasi, XpOMOCOMHasl, MyTallMOHHAs, LIEHTpajbHas JOTMa MOJICKYJISIPHOU
ouonorun), 3akonbl (I'. Mennens, T. Moprana, H.. BaBunoBa) u yuenus (o
LEHTPaX MHOr000pa3usi U MPOUCXOXKACHUS KyIbTypHbIX pactenuid H.W. BaBunosa),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM; YMEHHE BIAJETh
METOJaM{ HAy4YHOTO TO3HAHUSI B OHWOJOTMHU: HAOIIOJEHHWE W ONMUCAHUE >KUBBIX
CUCTEM, TMPOIIECCOB W SIBJICHUM, OpraHu3alus W TMPOBEJICHHE OHOJOTHUYECKOTO
OKCIEPUMEHTA, BBIJBUKEHUE THUIMOTE3bI, BBISBICHUE 3aBUCUMOCTH  MEXIY
UCCIIEYeMbIMU  BEIUYMHAMH,  OOBSCHCHHE  TOJYYEHHBIX  PE3yJbTaTOB,
UCITOJIb30BAaHHBIX HAYYHBIX MOHIATHH, TCOPUI M 3aKOHOB, YMEHUE JIeaTh BHIBOJILI HA
OCHOBAHUU TOJIYYEHHBIX PE3YJIbTAaTOB; YMEHUE BBIJEIATH CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KJETOK MPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS YHEPTHH B
KJIeTKke, (POToCHMHTEe3a, MIACTUYECKOTO U DHEPTeTHUECKOTO OOMEHa, XEMOCHHTE3a,
MHUTO3a, Me€i03a, OIUIOJAOTBOPEHUSA, PAa3MHOKECHHS, WHAUBUIYAIBHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3); YMEHUE NMPUMEHSTh MOJTyUYCHHbIC 3HAHUS IS OOBSICHEHUS
OMOJIOTMYECKUX TPOIIECCOB U SIBJICHUM, JUISl TMPUHATUS TPAKTUYECKUX PEIICHUA B
MOBCETHEBHOM JKM3HM C IEJIbI0 oOecredeHnuss 0e30MacHOCTH CBOETO 3/I0POBBS U
3I0POBBSI  OKPYKAIOIIUX JIIOJICH, COOJIIOJACHUS HOPM TPAMOTHOTO IIOBEJICHUS B
OKpY’Karoleld NpUpOAHON cpeje, MOHMMAaHUE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTH)KCHUH COBPEMEHHOW OHWOJIOTMM M OHOTEXHOJIOTHH ISl palMOHAJIBLHOTO
PUPOIOINOJIH30BaHNS; YMEHHUE peIIaTh 3JIEMEHTAPHbIE TC€HETHMYECKHE 3aJauyd Ha
MOHO- W JWUTHOPUIHOE CKpEIIMBaHHWE, CIICTUICHHOE HAcCJIeJI0BaHUE, COCTAaBJIATH
CXeMbl MOHOTHOPUIHOTO CKpEIIMBAaHUS JJIA TPEACKA3aHWsl  HACIeJOBaHUS
MPU3HAKOB y OPraHU3MOB;, YMEHHUE BBIMOJHATH JTA0OOPATOPHBIE W TPAKTUYECKUE
paboThel, coOMOaTh mMpaBwiia Tpu padoTre C y4eOHBIM U J1aOOPaTOPHBIM
o0OpyZIOBaHMEM; yMEHHE KPUTHYECKH OICHWBATH W  WHTEPIPETUPOBATH
uHbopMaIi0 OUOJIOTHMYECKOTO COJEp)KaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE
3HaHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpEJCTBA MAacCOBOM HMH(OpMAIMHU, HAYYHO-
MONYJISIPHBIE MaTepHUalbl), ITUYECKUE aCMEKThl COBPEMEHHBIX HCCIEJOBAaHUM B
Owonornv, MeAWIWHEe, OWOTEXHOJIIOTHH; YMEHHWE CO37aBaTh COOCTBEHHBIE
MMICbMEHHBIC M YCTHBIE COOOIIEHHUs, 0000mas OHOIOorHYecKyr0 HHGOPMAIUI0 M3
HECKOJIbKMX HMCTOYHMKOB, TPaMOTHO MCIOJIb30BaTh TMOHSITUHHBIA  amnmapar
OouoJsioruu.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buomorums» B 11
KJIacce JOJKHBI OTPaXaTh: CPOPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTUH B



CHUCTEME HAay4YHOTO 3HAHHUS E€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBCHHO-HAYYHONW KapTHUHBI MHUpPAa M HAy4YHOIO MHUPOBO33PEHHS, O BKIIAJE
pOCCUUCKMX M  3apyOEKHBIX  YUYCHBIXOMOJONOB B  pa3BUTHE  OHOJIOTHH,
(G YHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUs )KU3HEHHBIX 3a/1a4; YMEHUE
pPacKpbIBaTh CojepKaHUuE OMOJOTHYECKUX TEPMHUHOB M MOHSATHM: BUJ, MOMYJISIUSA,
reHooH I, 3BOJIIOIHA, JBUKYIIIUE CUJIBI (dakTops) ABOJIIOLNH,
MPUCTIOCOOJIEHHOCTh OpPraHMW3MOB, BHUA000pa30BaHUE, 3KOJIOTHMUECKUE (HAKTOPBI,
DKOCHUCTEMA,  MPOAYUEHTHl, KOHCYMEHTBI,  pPEIYyUEHThl, €U  NUTaHUs,
JKOJIOTMYEcKass nupamMujaa, OuoreoneHo3, Ouocdepa; yMeHHE  HU3JIaraTh
Oouosiornueckue Teopur (dBostolMOHHAs Teopus Y. JlapBuHa, CHUHTEeTHYECKas
TEOpHsl IBOJIOIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apoisiiieBoro cxojactBa K.M.
bapa, uepenoBanus rinaBHBIX HampaBieHud u myted sBosroruun A.H. CeBepiiona,
yuenust o ouochepe B.W. BepHanckoro), onpeaensiTh TpaHUIlbl KX MPUMEHUMOCTHU K
KUBBIM CHCTEMaM; yMEHHUE BJIaJIETh METOJaMH HAy4YHOT'O MO3HAHUSI B OHOJOTHH:
HAOJII0JIEHUE U OIMHMCAHME JKUBBIX CHUCTEM, MPOILIECCOB U SIBIICHUM, OpraHU3aius u
poOBeICHUE OMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIIBIKCHUE THUIOTE3bI, BBISBICHUE
3aBUCUMOCTH MEXIY HCCICIyEMbIMU BEIUYMHAMH, OOBSICHEHHUE TMOJTYYCHHBIX
PEe3yIbTATOB, HWCIOJIL30BAHHBIX HAYYHBIX IOHATHH, TEOPUH M 3aKOHOB, YMCHHE
JenaTh BBIBOJALI HAa OCHOBAaHWU TOJYYCHHBIX pE3yJIbTAaTOB, yYMEHHE BBIJCIATH
CYILIECTBEHHBIC TIPU3HAKU CTPOCHHS OMOJOTHYECKUX OOBEKTOB: BUOB, TOMYJISAIIHM,
OPOJYIIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOTeOIIeHO30B M  JKOCUCTEM,
O0COOEHHOCTH MPOIECCOB: HACJIEJACTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpAa,
BUJI000pa30BaHusl, MPHUCIOCOOJIEHHOCTH OpPraHU3MOB, ACHCTBUS HKOJIOTHYECKUX
(GakTOpOB Ha OpPraHM3MBbI, MEPEHOCA BELIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX,
AHTPONIOTEHHBIX HM3MEHEHHM B HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB M OWOTCOXMMHYECKHX IIUKIOB B Ouocdepe; yMeHHE TPUMEHSTH
MOJIYYCHHBIE 3HAHUS N7l O0BSICHEHUSI OUOJIOTHYECKUX MPOIECCOB U SBICHUH, IS
NPUHSITHS TPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM JKU3HU C IEIbI0 00€CTIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbSl M 370POBbS OKPYKAIOIIMX JIOACH, COOMIOACHUS
HOpPM TpaMOTHOrO MOBEACHUS B OKpY)KarOUed NPUPOIHON cpeae, MOHUMaHUE
HEOOXOJIMMOCTH HCIIOIB30BaHUS JOCTMIKEHUN COBPEMEHHOW Ouonoruu s
pallMOHAJIBHOTO  MPUPOJONOJB30BAHMS;  YMEHHE  pellaThb  3JIEMEHTapHbIC
OWONOTUYECKHEe 3a/aud, COCTABISATH CXEMBbI IEPEHOCA BEIIECTB M DJHEPIHUU B
sKocucTeMax (LMY MUTAHUs); YMEHHUE BBITIONHSITH JIA0OPATOPHBIE U MPAKTHUECKHE
paboThl, coOmOMaTh mMpaBwiia Tpu padoTe C y4eOHBIM U JIAOOPaTOPHBIM
o0oOpyZIOBaHMEM; yMEHHE KPUTHYECKH OICHWBATh W  WHTEPIPETUPOBATH
uHOpMAII0 OHOJIOTHYECKOTO COJEP)KaHMs, BKIIOYAIONIYIO IICEBIOHAYYHBIE
3HaHUS U3 PaA3IMYHBIX HCTOYHHUKOB (CpEJCTBa MAacCOBOM HMH(OpMAIMHU, HAYYHO-
MONYJISIPHBIE MaTepualbl), pACCMATPUBATh T00ATbHBIE IKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIMIO;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI, 0000111ast



OMOJOrMYeCKyl0  MH(POPMALMIO M3  HECKOJbKUX  HMCTOYHUKOB, T'PaMOTHO
MCII0JIb30BaTh MOHATHMHBIN anmnapaT OUOJIOTUY.

TEMATHUYECKOE INTAHNPOBAHUE
10 KJIIACC



Ne I 5
aNMEHOBAHUE PA31eJI0B JEeKTPOHHLIE (I poBLIe
n/ M TEM IPor aMnfm ) Koawiecrso 00 asol:saTenLH(:le q)le)c CB:
1 porp 4acoB P pecyp
bu6mmoreka [IOK
1 b 2
HOJIOTHAL Kak Hayka https://m.edsoo0.ru/7f41c292
5 JKuBbie CUCTEMBI U UX 1 bu6mmoreka [IOK
Opra"u3aus https://m.edso00.ru/7f41c292
3 XUMHUYECKUI COCTaB U 8 bu6mmoreka [IOK
CTPOEHHUE KIIETKH https://m.edso00.ru/7f41c292
4 KuznenesTeabHOCTh 6 bu6mmoreka [IOK
KJIETKU https://m.edsoo0.ru/7f41c292
Pa3smuoxenue u
5 WHIUBUAYAJIbHOE PA3BUTHE 5 bubmmorexa [TOK
FBILY p https://m.edsoo0.ru/7f41c292
Opra’Hu3MoOB
HacnencrBeHHoCTE U
6 W3MEHYMBOCTh 8 bubmmorexa [IOK
https://m.edsoo0.ru/7f41c292
Opra’Hu3MoOB
- Cenekuusi OpraHnu3MoB. 3 bu6mmorexa [IOK
OCHOBEI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6moreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



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

11 KVIACC

Ne
11; HaumenoBanue pazaenoB | Koauvectso duexkTpoHHble (Hu¢poBbIE)
. U TeM NPOrpaMmbl 4acoB o0pa3oBaTte/ibHbIE PeCYpPChI
bu6mmoreka [IOK
! SBOMOLHOHAA OHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE 9 bubnuorexa [JOK
YKU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXKaromas 5 bubnuotexa [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0mecTBa u 9 bu6mmoreka [IOK
9KOJIOTHYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
P 2
> C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 34

[10 TTPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM udpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
! brosorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M IX OpTaHU3AIHS 1 brbmmorexa [OK
p 1 https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
Pa3sMHOkeHNE 1 MHOUBUTyaJIbHOE Pa3BUTHE bubmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M I3MEHYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 4



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

11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
! BOMIOLHONHAS GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OpraHH3MbI i OKpyKaiolas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa 1 SKOJOTUYECKUE CHUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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 IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHHe Pa3TUIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3Y4EHUU
OMOJOTMYECKUX OOBEKTOBY
buonornueckue cuctemsl, IPOLECCHI bubnuoreka [JOK
3 1
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XuMudeckui coctaB KiaeTku. Boga u 1 bubnmuorexka [JOK
MUHEPaIbHBIE COJIU https://m.edsoo0.ru/863e674e
bubnuoreka [JOK
5 b . 0 1
eaticit. CocTap i cTpocHue beikon https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOU aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MprUMepe aMHIIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YriteBojet. JiumeE L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientosbie knenotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Knerka kak nemoctHas sxuBast
cucremMa
CrtpoeHnune d3ykapuoTHYECKON KIIETKH.
JlaboparopHas padota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 OOMEH BeIeCTB HIH META0OMH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemociires https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTeckHit oomeH https://m.edsoo.ru/863e7aae
’KuszHeHHbIN UK KIeTKU. Jlenenue
KJIeTkH. MuTto3. JlabopaTtopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmiuus — GHocnnTes beria https://m.edsoo0.ru/863e796e
18 Hexnerounslie popMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TIOJIOBBIX
kjeTok. OmIo10TBOpEHHE.
JlabopaTtopHnas pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHune cTpoeHHs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTU U U3MEHYHUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHUTHOE bubmorexa LHOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpElMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H;::HfHOBaHHH brbmaorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «MI3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHIHOTO https://m.edso0.ru/863e8c60
CKpEeIIUBaHUS Y Ip030(UIIBI HA
TOTOBBIX MUKpPOIIpenapaTaxy»
27 I'eneTuka mona. HacinegoBanue bu6mmoreka [JOK



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

IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

Nsmenyusocts. HenaciencrBennas
M3MEHYUBOCTh. JIaboparopHas

pabora Ne 6. Mzyuenue bubmmoreka [JOK
28 . 1 0.5
MO (UKATMOHHON N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y 1po30Quiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6mmorexa [IOK
30 Peneria wenoseka 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO
31 teMe «HacnencTBeHHOCTh U 1
W3MEHUYUBOCTh OPTaHU3MOB
bu6mmoreka [JOK
32 Cenekums Kak Hayka i npouece L https://m.eds00.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUHT 1 bubnmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak orpacip 1 bubnunorexka [JOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoxa KonTpoabnsbie | IlpakTuueckue Aara unpposbie
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubnmorexa LHOK
https://m.edsoo0.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBieHuil 00 1 bubnuorexa [JOK
9BOJIIOLAA https://m.edso0.ru/863e9570
bubmmoreka [IOK
3 Mitipoososmions L https://m.edsoo.ru/863e9cle
[Tomynsius kKak sIeMeHTapHas equHuIa
4 BHJIa 1 3BOJTIOITMH. JIaGoparopHas paboTa Ne 1 05 bubnuorexa [JOK
1 «CpaBHEeHHE BUIOB TIO https://m.edso0.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIO»
5 JIBKyIIHe CUITbI (3JeMEHTapHbIC (PaKTOPHI) 1 bubnuoreka [JOK
3BOJIIOLUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrecTBennsiit 0TOOP ¥ €10 GOpMBI 1 htts://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnunorexa [JOK
2 «Onucanue MpucnocoOIeHHOCTH https://m.edsoo0.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEIFHOTO
XapakTepa»
8 HampaBiieHus 1 myTH MakpOdIBOIIOIUN 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOmIOINN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

WcTopus xu3HU Ha 3eMIie U METOMBI €€

10
M3yYCHUS
11 ['unoTe3bl NPOUCXOKACHUS )KU3HU Ha 3emiie Bubnuorexa LIOK
https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emIie Mo spam u bubnuotexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIbI 3BOJIIOLUU PACTUTEIBHOTO

13 1 ’KuBOTHOTO Mupa. [IpakTueckas padota 05 bubnuorexa [JOK
Ne 1 «M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U )KUBOTHBIX B KOJUICKITUSIX)
14 CoBpeMeHHas cuctemMa OpraHudecKoro Mupa Bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeTloBeKa (aHTPOIIOTEHES) httos://m. eds00.ru/863eac2c
bub6mmoreka [JOK
16 JIBmkyiue cuibl ((hakTophl) aHTPOTIOTeHEe3a httos://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOIIOIUH YeTOBEKa
UYenoBeueckue pachkl U IPUPOIHBIC bubnuoreka [JOK

18
aJjanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O6001IeHHE TTO TEME

19 «Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emue»

20 DKOJIOTUs KaK HayKa

21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTnueckue pakropsl. JlabopaTopHas

99 pabota Ne 3. «Moposiornueckne 05 bubnuorexa [IOK

0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
oOutanusy. Jlaboparopnas padota Ne 4.

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

«BmusHue cBera Ha POCT U pa3BUTUC
YEPEHKOB KOJIeyCca»

bubnuorexa [JOK
23 bromiecie paxrops! L https://m.edsocl;.[ ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKH
24 nonysitun. [Tpaktudeckast padora Ne 2 1 05
«[ToacUeT MIOTHOCTH MOMYJISINI pa3HBIX
BHJIOB PACTEHUIN»
bubnuotexa [JOK
25 Coo0bmecTBa Opranu3MoB — OHOIICHO3 1 httos://m.e dsocI)_.[ru 1863eb46a
bubnuorexa [JOK
26 DKOJIOTUYECKHAE CHCTEMBI (IKOCHCTEMBI) 1 httos://m.e dsogru 1863eb46a
OcHOBHBIE MOKA3aTeNN IKOCUCTEMBI.
27 DxoJiorrnueckue nmupamuapl. CBoMCTBa 1 bubnnorexa LIOK
skocrcTem, CyKieccns https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rinobdanpHas skocucTemMa 1 bubnuorexa [JOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILLIECTBOBAHUS 1 bubnunoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16
32 YenoBeuecTBo B Ouocdepe 3emiu 1
33 CocymiecTBoBaHUE TPUPOABI U 1 bubnunoreka [JOK
YeJ0BeYeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O6001eHNE TEMBI 1
«Coo011ecTBa U 3KOJIOTHIECKHE CUCTEMBDY
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2.5
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