MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHne
«boraHuveckas cpeaHsas 00ueo0pazoBaTe/bHAs HIKOJIA»
PasnonbHeHnckoro paiona Pecnyoimku Kpeim
(MBOY «borannveckasi IK0JI1a)

PABOYAS [IPOTPAMMA
(ID 9850067)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

st ooygaromuxces 10 — 11 xkmaccos

(cooTBeTcTBYeT DenepanbHON 00pa30BaTEILHON IPOTPAMME CPETHETO

o0111ero oOpa3oBaHus)

Cpok peanuzaruu — 2 roaa

c.borannueckoe, 2025 roa



INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY JIJIS
OTIpEICICHUs] TOAXO00B K (OPMHUPOBAHUIO COJEPKaHMS YYEOHOro MpeaMeTa
«buosorus» coctaBwiIM. KoHuentyaibHble mnosiokenuss DIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, COAEp)KaHUA, pEe3yJNbTaTOB OOy4YEeHHUA W
TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, IOJOKEHUS 00 OOIIUX IEIIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakKe MOJI0KEHUS O CIIEIU(pUKE
Ouonorud, e€ 3HAYEHHMM B TIO3HAHWU SKUBOM TIPUPOJBI U OOECIECYEHHUH
CYIIIECTBOBAaHMS dYeyoBeueckoro oOmiecTBa. CorjaacHO Ha3BaHHBIM TOJIOKCHHSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKITMHM MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma no 6uosioruu Aa€T NpeAcTaBiIeHUE O LeNsx, 00 00IIel cTpaTeruu
0oOy4eHHMs1, BOCIUTAHUS U Pa3BUTHS O0YYAIOIINXCS CPEICTBAMH yUeOHOTO ITpeaAMETa
«buonorusy, onpenenser 00sM3aTeILHOE IPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpenenieHue MO pas3feiaM W TeMaM, PEKOMEHIYyeMYIO IOCIEA0BAaTEIbHOCTh
U3y4YeHHUs] Y4eOHOro MaTepHalia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3C€H, JIOTHKM O0Opa30BaTEIIBHOTO IIPOIECCA, BO3PACTHBIX OCOOCHHOCTEH
o0yyJarommxcs.

B porpamme 1mo 6M0JI0THH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, MeETaNpeAMETHBIM W TPEIMETHBIM pe3yJibTaTaM oOOy4YeHHS B
(opMHUPOBAHNN OCHOBHBIX BUI0B Y4eOHO-II03HABATEILHON JICATEIbHOCTH/ydeOHBIX
JNEUCTBUN  0OydYaromuxcsi TO0  OCBOCHHUIO  COACpP)KAaHUA  OHOJIOTHYECKOTO
oOpa3oBaHUs.

B mporpamme mo 6monoruu (10-11 xiaaccel, 6a30BbIi YPOBEHb) peann30BaH
OPUHIIMI MPEEMCTBEHHOCTH B HM3y4YeHMM OHOJIOTHM, Ojlarojapsi 4yeMmy B Hel
IPOCMATPUBACTCS HANMpPABICHHOCTh HA pa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpHEHTAIUH JTMYHOCTH, SKOJOTHUECKOTO MBIIUICHHUS, TIPEICTABIICHUNA O 3JI0POBOM
oOpase XM3HU W OEpPEeKHBIM OTHOIICHHEM K OKPYKAroIIeH MPUPOIHOU cpere.
[ToaTOMy Hapsmy ¢ U3ydeHHEM OO0IIEeOMONIOTMYECKUX TEOpUid, a TaKKe 3HAHHUM O
CTPOCHHUH KMBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpamMMme Mo OMOJOTUHU YJIeJICHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUM B MOBCEIHEBHOMW >KM3HU JJIsl PEIICHUs MPUKIAJHbIX 3a/1a4, B
TOM  4ucie. Npo(UIaKTUKU  HACIEICTBEHHBIX  3a00JieBaHUM  4YEJIOBEKa,
MEJMKOTC€HETHUECKOTO  KOHCYJIbTUPOBAHMS,  OOOCHOBAHMSI  JKOJOTHUYECKH
11EIeCO00pa3HOTr0 MOBEICHUS B OKPYKAIOIIEH IPUPOTHON CpeJie, aHaInu3a BIUSHUS
XO3SUCTBEHHOW  NIEATETLHOCTH YEJOBEKAa HAa COCTOSHUE TPUPOIHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHMS K MPUKIIAIHON HAIPaBICHHOCTH



ydyeOHoro npenMera «buosorus» MpoJIUKTOBAHO HEOOXOAMMOCTHIO OOECTICUECHHUS
YCIIOBUH ISl pEIICHUsI OJTHOM M3 aKTyalIbHBIX 33]1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi TMpeanojaraer (GopMUpPOBaHHUE y  OOyYarOIIMXCS
CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHUSIM JHUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHUpA.

buonorus Ha ypoBHE cpeHero o01iero o0pa3oBaHus 3aHUMAET BaXXKHOE MECTO.
Ona obecrieunBaetr (popmMupoBaHHE y 00y4aIOUUXCS MPEICTABICHUNA O HAYYHOU
KapTUHE MUpa, paclmpser W o0000maeT 3HAaHUS O S>KUBOM mpupoae, eé
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid M DSBOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  HpHUpOnbl,  (pOopMHpOBaHUS
(yHKUIMOHANBHOW TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3zomacHoro oOpasa
KHU3HU, SKOJOTHUYECKOr0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHHUS K KMBOU MPUPOJIE
U YETIOBEKY.

Bonbiioe 3naueHne OMOIOTHSA UMEET TAKXKe JUIsSl PELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHusA,  COLMAIA3AIUU
oOyuatomuxcs. M3ydenune Ouonmornu obecrneynuBaeT yclIoBUS sl (YOPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX Y HMH()OPMAIIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYIBTYpHI, CIOCOOCTBYET HMHTETPAIMA OMOJOTHYECKHX 3HAHUU C
NPEICTABICHUAMHU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3zpaHHbIe MONOXKEHUS O TMpeIHA3HAYCHUH Y4YEOHOro MpeameTa
«buonorus» cocTaBWIM OCHOBY [IJisl OIpENETCHHs] TMOAXOA0B K OTOOpYy W
CTPYKTYpPUPOBAHUIO €r0 COJCpXKaHUs, TNPEJCTABICHHOTO B IPOrpaMMe IO
OMOJIOTUH.

Ot60p conepxkanus ydeOHOro mpenmera «buonmorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3UIHUN KyJIbTYpOCOOOPa3HOTO TMOAX0/Aa, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: TOJKHBl OCBOMTH 3HAHHUS W YMEHUsS, 3HAUUMBIC IS
dbopMupoBaHus oOIIEH KyJIbTYypbl, OIpPEACIAIONINE aJeKBAaTHOE TIOBEJICHHE
YeJIoBeKa B OKpY’Kalollled MPUPOIHOM cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MecTo B ATOM CUCTEME 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIIY>KAT OCHOBOM sl (popMUpOBaHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OMOJIOTUYECKOT0 00pa30BaHUs.

CTpyKTypupOBaHUE COJEpKaHUS Yy4yeOHOTO Marepuaiga B MPOrpaMme [0
OMOJNIOTHH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX JKUBOM NMPUPOABI, O €€ YpOBHEBOI OpraHu3aluu U
ABOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE CoJepKaTenbHble TuHUU: «bronorus kak Hayka. MeToibl



HAy4yHOro To3HaHus», «Kierka kak Ouonormyeckas cucreMa», «OpraHusm Kak
Oouonoruueckas cucrema», «Cucrtema W MHOrooOpasue OpPraHH4ecKOro MHUpay,
«IBOIOIHUSA KUBON TIPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Ilens w3ydenuss ydeOHOorO mpemmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNIaJicHHe  OOyYaromMMHUCS  3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHOU
OpraHW3allid > KMBBIX CHCTEM pa3HOTO paHra W TNPUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HAHWS IS TPAMOTHBIX JEHCTBUHA B OTHOIICHUU OOBEKTOB
KUBOU MPUPOJIbI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTikeHnue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CreurnBaeTCsl peIIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl 3HAHMK O OHOJOTHYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMOTE3aX, MpaBuiiax, CIy>KalluX OCHOBOM
JUist (POPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHPA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIJAIONIUXCS OTKPBITUSX M COBPEMEHHBIX
UCCJIEIOBaHUSX B Onosioruu; (OpMHpPOBAHUE Yy OOYYAIOIIMXCS MMO3HABATEIbHBIX,
UHTEJUIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEH B MPOIECCE aHaIu3a JAHHBIX O
MyTSIX Pa3BUTHSA B OMOJIOTMM HAYYHBIX B3TJIAIOB, UJEH W TIOJIXOJIOB K M3yUYCHHUIO
KUBBIX CHUCTEM PAa3HOTO YPOBHS OpraHMU3allMi; CTAHOBIICHHE Yy OOYyYaroluXcCs
oO1elt KynbTyphl, (PYHKIIMOHATEHON TPAaMOTHOCTH, PA3BUTHE YMEHUN OOBSICHSTH U
OIICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA KMUBOU MPUPOJIHI HA OCHOBAHHUH 3HAHUH U
OMbITa, MOJYUYEHHBIX MPU U3y4YeHUH OMoJIorvH; GOpMUpOBaHUE Y OOYyHAIOIIUXCS
YMEHUM WJUTIOCTPUPOBATh 3HAYEHHWE OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOU
JIESITEHPHOCTU YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIAMIIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTUH; BOCIHUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HAHMS
YEJIIOBEKOM J>KMBOW TPHUPOIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH,
COOJIO/ICHUSI STUYECKUX HOPM MPHU MPOBEACHUM OMOJOTUYECKUX HCCIEIOBAHUN;
OCO3HAHHE IICHHOCTH OMOJIOTHYECKUX 3HAHUH /IS TTOBBIIICHHS YPOBHS
AKOJOTUYECKON KYJbTYpbl, Ui (OPMHUPOBAHUS HAYYHOIO MHUPOBO33PEHMUS,
NpUMEHEHUE MPHOOPETEHHBIX 3HAHUW W YMEHUH B TOBCEAHEBHOW JXKU3HU IS
OLICHKH TMOCJIEACTBUN CBOEH AEATEILHOCTH IO OTHOIIEHUIO K OKPYKaKOIIEH Ccpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MNPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oo6miero oOpazoBaHusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBJISETCS OOsI3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIINM B
coCTaB MpeaMeTHol o0iacTi « EcTecTBeHHO-HAyUHbIE TIPEIMEThD.

Jiist u3ydenusi 6uoaoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
orBoautcs 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hegemo), B 11 kinacce — 34 yaca



COJEPXAHME OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMHU HayKaMmH, puiocodueit, STUKON, SCTETUKON U TTPaBOM.
Ponw Guonoruu B hopMupoBaHrM COBPEMEHHON HAYYHON KapTHUHBI MUPA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto bl Mo3HaHMsI )KUBOW IPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, OIMCaHHE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBAaHME, CTaTUCTHYecKas oOpaboTka
JTAHHBIX).

JdemMoHcTpanum:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabmuirel 1 cxembl: «MeTo/ bl TO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble 1 NpakTHYecKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3IUYHBIX METOJOB IPHU
U3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3ALMS.

JXKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMET u3ydeHus ouosnoruu. OTindue
UBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3alud OMOCUCTEM:

MOJICKYJIAPHBIN, KIIETOYHBIH, TKAQHEBBIM, OPraHU3MEHHBIMN,
O JISTITUOHHOBHIOBOH, SKOCHCTEMHBIN (OMOTCOIIEHOTHYECKUH), OMOCHEPHBIH.
JdemMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHbIC TIPU3HAKU KU3HW», «YPOBHHU OpraHU3alUU
YKABOM IIPUPOIBI».

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. XumMu4ecknil COCTaB U CTPOECHHE KJIETKH.

XUMHUYECKAN COCTAaB KJIETKA. XHUMHUYECKUE DJIEMEHTBI. MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTBI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

@OyHKIMA BOJABl M MHUHEPAIBHBIX BEHIECTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMHUHOKHCIOTH — MOHOMEPHI OEIIKOB.
HezaMeHnMble 1 3aMEHUMBIE aMUHOKHUCIOTBI. AMHUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MoJieKyJsbl (mepBUYHAS, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XMMHUECKHE CBOMCTBa OeKoB. buomornyeckue
byHKIIUU OCITKOB.

®epmenTtsl — Owuonormyeckue Karaimuzatopel. Ctpoenue (depmeHra:



aKTUBHBIA UEHTp, cyoOctpaTHas cnenuduuHoctb. KodepmeHtsl. BuraMuHbI.
Otnnunst GepMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.

VYraeBosl: MOHOCaxXapu bl (TITF0K03a, pu003a U Ie30KCupr003a), Tucaxapuiabl
(caxapo3a, makrTo3a) W ToJHcaxapuiabl (Kpaxmaj, TJIMKOTSH, IeJUTI0JI03a).
buonoruyeckue GyHKIMHN YTIIEBOIOB.

JIuniu b TPUTIIULIEPUIBI, dochonaunubl, CTEPOU/IBL.
I'unpodpunsHOrMapOodoOHBIE CcBOicTBa. buonorndeckue GyHKIMM JIUAMUAIOB.
CpaBHeHHE yIiIeBOIOB, OEITKOB U JIMMUAOB KaK UICTOYHHKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK wu PHK. Hykneotuael — MOHOMEpBI
HyKIenHOBBIX KUCIOT. Ctpoenue n ¢pynknuu JIHK. Ctpoenne u pynkmuun PHK.
Buaesr PHK. AT®: ctpoenue u ¢hpyHKIUY.

[wuronorus — Hayka o knetke. Knerounas teopust — npumMep B3auMOJICUCTBUS
uaeil 1 pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHUS KIETKH.

Krnetka kak nenoctHas xuBas cucrema. O01ue npru3HaKky KIeToK:
3aMKHyTasi HapykHas MeMOpana, mojekynsl /JIHK kak reHeruueckuii ammapar,
CUCTEMa CHUHTe3a Oelka.

Tunbl  KIeTOK: JykKapuoTHuUeckas M mpokapuotudeckas. OcoOeHHOCTH
CTpOeHHUs MpokapuoTuueckon kierku. Kinerouynas crenka Oakrepuit. Ctpoenue
3YKapPUOTUYECKON KIIETKA. (OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU H
rpUOHOMN KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIE€TOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbynknuu. [TnasmaTuyeckas memOpana, e€ coiictBa U pyHkiuu. [{uromnasma u eé
opraHounbl. OnHomeMOpanHble opraHouabl kietku: OIIC, anmapat Ionbmxwy,
nu30coMbl.  [lolyaBTOHOMHBIE OpraHoWAbl KIETKA: MHUTOXOHJPHUH, ILIACTUIBI.
[IpoucxoxneHne MHUTOXOHIpUN u 1miuactul. Buael mnactua. HememOpanHble
OpraHouAbl KIETKU: pPHOOCOMBI, KJIETOYHBIN IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUI0B KJIETKU. BrirroueHus.

Snpo — perynatopHbliil neHTp kieTku. CTpoeHue sAapa: saepHas o00JI0uKa,
KapUOoIlJIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JleMoHCcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. lnennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jnarpammel: «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B HEXKUBOU MIPUPOIEY,
«Pacrnpenenenne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

TaOnunps! u cxemsl: «I[lepuoanueckas TabinIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJeKybl BoAbl», «bruocunres 0enkay, «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenue depmentay, «Hyknennobie kucinotel. JJHK», «CTpoeHne MoneKybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOECHHE KUBOTHOM KIIETKNY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpOEHHE NPOKAPUOTHYECKOW KIIETKNY,
«Ctpoenue ssipa KIETKN», « Y TJIeBOAbD, «JIUUaAbD.

O6opynoBaHme: CBETOBOM MHKPOCKOI, OOOpYIOBaHWE MJIS MPOBEACHUS
HAOJIIOICHUM, M3MEpPEeHUH, JKCIEPUMEHTOB, MHKpPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKUe PadOThI:

JlabopatopHass pab6ota Ne 1. «M3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIJIa3bl MIIA KaTaaas3bl).

Jlabopatopuass pabora Ne 2. «M3ydeHHme CTpPOCHHS KJICTOK pPaCTCHUH,
XUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnaparax U UxX
OTIMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeIecTB, I METa00IM3M. ACCUMMIIAIMS (ITACTUYECKU OOMEH) U
JTUCCUMMJIAIUSA  (PHEPreTHUSCKU OOMEH) — JIBe CTOPOHBI €IMHOrO IIpolecca
meTtabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB M SHEPTHMH B TOHUMAaHHUH
MeTabou3ma.

Tuner oOMeHa BemecTB: aBTOTPOPHBIN U reTepoTpodHbINA. Posib pepMeHTOB B
oOMEHe BeIleCTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
dboTocunTeza. DPdhekTuBHOCTh (HoTOCHMHTE3a. 3HAUCHUE (POTOCUHTE3A JI KU3HU
Ha 3emuie. BiausiHue ycioBwii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIECHUS €TO
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocHHTe3. XEeMOCUHTE3UpyoIIue OakTepuu. 3HaUeHWe XEMOCHHTE3a IS
YKA3HU Ha 3eMJI€.

DOHepreTrueckuii 0OMeH B KieTke. PaciiernsieHue BelecTB, BBIJICICHHE U
AKKyMYJUPOBAHHUE SHEPTUH B KJIETKE. JTalbl SHEPreTHUeCKoro oomena. I mkonus.
Bpoxenne u ero Buuabl. KHCIOpOJHOE OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnutensHoe dhochopunupoanue. IPHEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakimuu Marpuunoro cunHTe3a. ['eHetmueckas wundopmanus u JIHK.
Peanuzanus renetmyeckoil MHpoOpManuM B KIETKe. ['€HEeTHMUeCKHil KOl U €ero
cBoiicTBa. Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsuus — 6uocunres
Oenka. Otanbl TpaHcuauuu. KoaupoBanue aMHHOKHCIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢hopMbl xKu3HU — BUPYCHL. McTopust oTkpeiTus Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOSHHS MW JKH3HCHHOTO IIMKJIA BHPYCOB.
baktepuodaru. bone3nu pacteHmi, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaedunmra uenoeka (BUY) — Bo3oyaurens CITU/a.



OOpatHast TpaHCKpUIILIMS, peBepTaza u uHTerpasa. Ilpodunaktuka
pacnpoCcTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabnuub! u cxeMbl: « Tunsl nuTanus», «Meradonuzmy, «KMUTOXOHAPUY,
«HepreTuyeckuii ooMen», «Xmoporiacty, «Dorocunresy, «Ctpoerue JTHK»,
«Ctpoenue u GyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «[ eHeTuIecKuii Komy,
«Bupyco», «bakrepuodarn», «Crpoenue u xku3HeHHbIN 1ukin Bupyca CIIN/a,
O0axTepuodaray, «Permkanus JJHK.

Obopynosanue: Moaenu-ammukanuu «Yapoenne JIHK u Tpanckpunuusy,
«buocunres 6enkay, «CtpoeHue KIeTKn», Moaenb cTpykrypsl JJHK.

Tema 5. Pa3MHOkeHHe 1 MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbrii 1uki, Wiy KU3HEHHBIM UK KieTkd. WHTepdaza u MuTO3.
[Ipomeccrl, mpotekarommue B uHTepdasze. Perumkanus — peakmusi MaTpUIHOTO
cunre3a JIHK. Ctpoenue xpomMocomM. XpOMOCOMHBIM HabOp — KapUOTHII.
JMTmon HbIN M TalUIOWJIHBIK  XPOMOCOMHBIE Ha0OPBI. XpomaTubl.
[uTonornueckue OCHOBbI PA3MHOXKEHUS W  HUHIAMBUAYAJIbHOIO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenue knetkn — muto3. Craguum muto3a. [Ipouecchl, nmpoucxonsdimue Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOTHYECKUA CMBICT MUTO34.

[Iporpammupyemas rudesb KJIETKUA — arornTos.

dopMbI pa3MHOKEHHUSI OpPTaHU3MOB: Oecrojioe U MoJIoBoe. Bubl 6ecmnosnoro
Pa3MHOXKEHUSA: [JI€JICHHE HAABOE, IOYKOBAaHME OAHO- W MHOTOKJIETOYHBIX,
cropooOpazoBaHue, BETETaTUBHOE pa3MHOKEHHE. VICKycCTBEHHOE KIIOHMpPOBaHHE
OpraHU3MOB, €0 3HAYEHHUE JIJIs1 CETEKIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTJIIMYHUS OT OECIIONOTO.

Meito3. Cragum menosza. Ilpoumeccel, mpoucxoasuMe Ha CTaausxX Meno3sa.
[ToBenenne xpomocoM B wMmenosze. Kpoccunroep. buonorndeckuit CmbICa U
3HaYEHHUE MEHo3a.

['ameTtorenes — mporiecc 00pa3oBaHHsS TOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKH W SIMYHUKU. OOpa3oBaHWE U Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CIepMarTo30uj, SUIEKIeTKa) — CIIepMaTOreHe3 W OBOTICHES3.
OcoOEHHOCTH CTpOEHUSI SIMIEKIETOK M crepmaTo3ousioB. OrmIog0TBOpPEHUE.
[TapTeHorenes.

WunuBunyanpHoe pasButue (OHTOTeHE3). OMOpPHOHAIBHOE  pPa3BHUTHE
(amOpuorenes). Dtanbl SMOPUOHATIBHOTO PA3BUTHS y TO3BOHOYHBIX >KHBOTHBIX:
npoOsieHue, racTpyJsiius, opranorere3. llocTamMOpuoHanbHOE pa3BUTHE. THITBI
OCTAMOPHOHAILHOTO Pa3BUTHS. MpsMoe, HemnpsMoe (JIMYMHOYHOE). BiusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct u pasButne pactenHuid. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuupl u cxeMbl: «@OpMbI Pa3MHOXKEHUS OPraHU3MOB», «JlBolHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pAacTeHUN», «BereratTuBHOe pa3MHOXKEHUE
pactenuity, «J/lenmenue kieTku OakTtepuity, «CTpoeHHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounsiii mukin», «Pemnmukauus JHK», «Mutosy,
«Merio3y», «lIpsmoe u HenpsMoe pa3BUTHE», «I'aMETOreHe3 y MIEKOMUTAIIUX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOII, MHUKpornpenaparsl «CrnepmMaTo30u bl
MJICKOTIUTAIOILETO», « IUIEKIIETKA MIEKOTUTAOIIEro», « Kapnokunes B kineTkax
KOpEIIKa JyKa», MarHUTHAs: MOJIEJb-alIuInKauus «JlejeHue KIeTku», MoAeb
JTHK, mozaenb MetadazHoil XpoMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUe padOThI:

JlaGopatopHass pabota Ne 3. «HalOmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlabopatopHass padota Ne 4. «M3ydyeHnue cTpoeHHUs TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIPENapaTaxy.

Tema 6. HacjieicTBEHHOCTb U MI3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaun reHeTuku. Mcropus pa3BUTUsA TeHETUKU. POk tuTOoNnOrum
U OMOpUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKIag pOCCHUCKHX W 3apyOe’KHBIX
yu€HBIX B pa3BUTHE TCHETUKUA. MeToapl TeHeTHKH (TMOPUI0IOTHYCCKHUIA,
[IUTOTCHETHYECKUHM, MOJIEKYJIIPHO-TeHETHYeCKHi). OCHOBHBIE TEHETHUYECKHUE
noHATHSA. [ eHeTndeckass CUMBOJIMKA, UCIOJIb3yEeMasl B CXeMaxX CKPELIMBaHUN.

3aKOHOMEPHOCTH HAcJe0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuiHoe CKpellMBaHue. 3aKOH eIUHOO00pa3usi TUOPHUAOB TEPBOTO
nokoJieHus. [IpaBuiio noMruHUpPOBaHKS. 3aKOH paCcUICIJICHHS MTPU3HAKOB. [ nnoresa
YUCTOTHI raMeT. [1oHOe 1 HEenoJIHOEe TOMUHUPOBAHUE.

JlurnbpunHoe ckpenMBaHue. 3aKOH HE3aBUCUMOT0 HACJIEIOBAHUS PU3HAKOB.
[{uroreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSA. AHATU3UPYIOIEe
ckpemrBanue. Mcnoib30BaHNe aHATU3UPYIOIIETO CKPEIMBAHUS 1JIsI OIIPENEIICHHS
TeHOTHUIa 0Co0u.

CuermieHHOe HaclieqoBaHue Npu3HakoB. Pabora T. Moprana o cuemnjieHHOMY
HACJIEI0BaHUIO T€HOB. HapylieHne cueryieHust TeHOB B PE3YJIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



I'enetnka mona. XpoMOCOMHOE OIpEIeSICHUE 1MoJia. AyTOCOMBI U TIOJIOBBIE
XpoMOCcOMBI. ['oMoraMeTrHele W rereporameTHble opranu3mbl. HacnenoBanue
MIPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

HM3MeHunBOCTh. BUbl H3MEHUMBOCTH. HEHACJICACTBECHHAS U HACICACTBCHHAS.
Pons  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHON U3MEHYMBOCTH. BapuallMoHHbBIN psii M BapUallMOHHAsE KpUBasi.
Hopma peakiuu npuszHaka. KonndecTBEHHbIE M KAUYECTBEHHBIC MPU3HAKA U UX
HOopMa peakiuu. CBolicTBa MOAU(MUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, uiaM TE€HOTHIIMYECKas, HM3MCHUYMBOCTh. KomOMHaTHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM Mpolecc — OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTarmoHHasi U3MEHYMBOCTh. Kimaccudukarust MyTanuii: TCHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTtareHHbie (haKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HacleICTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuortumn denoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJI0BEKA. T€HEATIOTMYECKU, OJIM3HELOBBIN, [INTOTCHETHYECKNI, OMOXUMHUYECKHUIA,
MOJICKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIpENICIIEHUE FeHOTHIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T'€HOTUIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[111P-ananu3a. HaciencTtBeHHble 3a00JICBaHMS YEIOBEKA. T€HHEBIC OOJIC3HH,
00JIe3HU C HACIIEICTBEHHON MPEapaciooKeHHOCTbIO, XPOMOCOMHBIE OOJIe3HHU.
Comarnueckue W reHepaTuBHblE MyTaluu. CTBOJIOBbIE KIETKH. [IpUHIUIIBI
3I0pPOBOTO 00pasa KU3HH, JUATHOCTUKH, TPOPUIAKTUKN U JICUCHHUS TeHETHUYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULMHCKOU
T€HETUKH B MIPEIOTBPAIICHUN U JICUCHUH TeHETHYECKUX 3a00JICBaHMI YeIOBEKa.

JdemMoHcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®@pu3s, C. C. UerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiel u cxembl: « MOHOTHOPUIHOE CKPEITUBAHUE U €T0 IUTOTCHETHYECKAs
OCHOBa», «3aKOH pacUIEIJICHUS ¥ €T0 LIMTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «uruépuaHoe ckpemniuBanuey, «l{utonoruueckue OCHOBBI TUTUOPUIHOTO
CKpemuBaHus®», «Menosy, «B3auMoIeCTBHE AJUICIBHBIX T€HOBY, «I €HeTUYEeCKHe
KapThl PACTCHUM, KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa moiiay, «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CIEIUICHHOTrO ¢ mosiom», «KapuoTumsl yenoBeka M KUBOTHBIX),
«Bunpl m3mMeHunBoCTHY, «MoauduKallMOHHAs W3MEHYUBOCTHY, «HacimemoBanwme
pesycdakropay, «I'eHeTuka rpymn KpoBu», « MyTalluOHHASI ”3MEHYUBOCTDY.

OGopynoBanue. MOACIH-ANIUIMKAIMK  «MOHOTHOPUAHOE CKpEelIMBaHUE,
«Henonnoe pomuHupoBaHue», «JuruOpuaHoe ckpemuBanuey, «llepekpéct
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XPOMOCOM», MUKPOCKOII U MUKponpenapar «J{pozoduia» (Hopma, MmyTaruu GopMsI
KPBUTBEB U OKpPACKH Tena), repbapuii «['opox moceBHOI».

JlabopaTopHbIe M IpaKTHYeCKHe PpadoThI:

JlaGopatopHasi pabora Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPUAHOTO U
OUTHOPUTHOTO CKPEUIUBaHUS Y APO30(HIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yuenne MoaupuKanMOHHONH W3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PSiJla U BApUALIMOHHON KPUBOW.

JlabopatopHast pabora Ne 7. «AHanu3 mytanuili y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktnueckast pabora Ne 2. «CocraBieHue M aHalU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuysi Kak HayKa M IpoLEcC. 3apOXKICHHE CEJIEKIMU M JOMECTHKALUS.
VYyenue H. Y. BaBunoBa o ieHTpax NpOUCXO0KIECHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXO0KAECHHS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBbIi U1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIMU pacTeHUl W >KUBOTHBIX. OnEeHka 3KcTepbepa. biInM3KopoACTBEHHOE
ckpeniuBaHue — WHOpuauHT. Yucrtas nuausa. CKpelMBaHME YHUCTHIX JIUHUM.
I'eteposuc, wnn rubpuanas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otnanénnas rubpuanzanus 1 e€ ycrnexu. IcKyccTBEHHBIM MyTareHes3 U MojayyeHue
NOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHoMOrUs Kak OTpaciab NPOW3BOJACTBA. ['€HHas WH)KEHepus. OTarlbl
cozganust pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Okojornyeckue M 3Tthyeckue  npobnemsl. MO —  reHeTnyecku
MOJIU(ULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpetsr: H. K. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. @. BanoB.

Tabmuier 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKICHHUS M MHOTO00Opa3us
KyJbTYPHBIX pacTeHuit», «llopoasl foMaliHUX KUBOTHBIX», «CopTa KyIbTYypPHBIX
pacrenumity, «OTnanéHnas rudbpuauzamnus», «Padborer akagemuka M. @. MBaHoBay,
«ITomumnougus», «OO0bEKTHl OHOTEXHOIOTHNY, «KIleTOUHBIE KYyJIBTYpHl U
KJIOHHMpOBaHUe», « KoHCTpynpoBaHuE U EpeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISIKH TIJI0/I0B M KOPHEIUJIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pactenuii, repdbapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHbIe M IpaKTHYecKHe padoThbl:
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Okckypeust «OCHOBHBIE METOABI W JIOCTYDKEHHS CENCKIMA PAcCTeHHH |
KUBOTHBIX (Ha CEJIEKIIMOHHYTO CTAHIINIO, TUIEMEHHYIO bepmy,
COPTOUCIIBITATENBHBI ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, JabOpaTOPHIO
arpOyHHMBEPCHUTETA WU HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBOIIOIMOHHAS OMOJIOTHS.

[Ipennoceulkn BO3HUKHOBEHHSI JBOJIIOLUMOHHOW TEOPUU. OBOIIOLMOHHAS
Teopus U €€ MecTo B OHOJOruu. BiusHUE 3BOMIOLMOHHON TEOPUM HA pa3BUTHE
OMOJIOTHHU U JPYTUX HAYK.

CBuzerenscTBa 3BOIOUMU. [lajmeoHTONOrMYecKUe: MOCIEI0BAaTEIbHOCTD
MOSIBJICHUSI BHJIOB B TAJICOHTOJIOTHYECKOW JIETOMUCH, MEPEXOIHBIE (OPMBI.
buoreorpaguueckue: cxoacTro u paznuune dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOACTBA M pa3luyusi 3MOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AaHAJIOTHMYHBIE,
PYIUMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE. CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKMX IyTeH y BceX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpenmnocbuikn BO3HUKHOBEHUS
JapBUHMU3MA. JIBYOKyIIME CHJIBI 3BOJIONWU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKXEHUE NPH OTPAHUYECHHOCTH PECYpPCOB, HEOMpEAENEHHAss W3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHUE, €CTECTBESHHBINA 0TOOP).

Cunterndeckas teopus 3Bositoninu (CTD) u €€ OCHOBHBIC MTOJIOKEHUS.

MukposBointonus. [Tonynsuus kak eAMHULA BUAA U 3BOJIIOLUH.

JBwxkymiue cuibl ((hakTophl) 3BOJIONUU BUIOB B MpUPOJe. MyTaIllMOHHBIH
npolecc ¥ KOMOMHATHBHAsT M3MEHYUBOCTH. [lOMyNSIIIMOHHBIE BOJIHBI U ApEud
reHoB. M3osd1ust u Murpaus.

EcrectBennbiii oTO0p — Hampapiswomuii ¢dakTop 3Bosronud. Dopmbl
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6IeHHOCTh OpPraHM3MOB Kak pe3ysibTar 3Bodtouuu. [Ipumepsl
IPUCTIOCOOJICHNI Y OPraHU3MOB. ApoMop(h03bl U HAUOATATITAIIH.

Bun wu BupmooOpazoBanme. Kpurepum Bupma. OcHOBHbIE  (OpPMBI
BUI000pa30oBaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorsi.  Dopmbl  dBoMIONMK:  UIETUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpaTtuMocTh 3BOMIOIUY.

[IpoucxoxneHne OT Hecneuualu3upoBaHHBIX NpenakoB. IIporpeccupyromas
crienuanu3anvs. ATanTUBHAS paAALIMS.

JdemoncTpanum:
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[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mromtep, A. H. Ceepuos.

Tabnuupl u cxemsbl: «Pa3BuTHe OpraHM4eckoro Mupa Ha 3emiie», «3apoAbIlIn
NO3BOHOYHBIX  KHBOTHBIX»,  «Apxeonrtepukcy, «®Dopmbl  O0prObI  3a
cymectBoBanue», «EctecTBeHHbIlt 0TOOpY», «MHOroo0pa3ue COpTOB pacTEHU»,
«MHoroo6pasue  MmopoJ  KUBOTHBIX», «lTonmynsauumny, «MyTanronHas
U3MEHUYUBOCTE», «Apomopdo3by, «Mmuoamantaruuy, «OOmas mereHepanus»,
«/IBmxymme cunel sBomounn», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopbba 3a cyiectBoBaHue», «lIpucnocoO0IEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe Bun000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3jIMYHBIMH THIIAMH OKPACKH,
HAOOp IUIOMOB U ceMsiH, KoJulekius «lIpuMepsl 3alUTHBIX MPUCIOCOONICHUN Yy
AKUBOTHBIX», MOJENIb «OCHOBHBIE HANpPABICHUS HBOJIIOLUNY», 00bEMHAS MOJENb
«CTpOoeHHE rOJIOBHOTO MO3ra O3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, Kouiekmus «DOpMBI COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», Mozenb amnmiukanusa «llepekpéct
XpPOMOCOMY, BIIaXKHBIE ITpenapaThl «Pa3Butue HacekoMoroy, «Pa3BUTHE JIATYIIKNAY,
MHKponpenapart «Jpozodunay (Hopma, MyTaruu GOpMbI KPbLILEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpakTHYeCKUe PadOThI:

Jlabopatopnass pabotra Ne 1. «CpaBHeHuE BUJIOB 1O MOP(POIOrHUYECKOMY
KPUTEPHUION.

JIaGopartopHas padora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHUE U Pa3BUTHE KU3HHU HA 3emJie.

JloHay4yHBIE TIPEICTABICHHUS O 3apOXKIACHUM >KU3HU. HayuyHble TUIIOTE3bI
BO3HUKHOBEHUSI JKM3HM Ha 3emie. aOuoreHe3 M MaHCIepMUsA. XUMHUYECKas
sBOOLINA. AOHMOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOUN 3BOOIMU. HavabHble ATaIbl
ouonornyeckor sBomouuu. ['mnoresa PHK-mupa. @opmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM M KX 3BOJIOLMSL.
@opMHUPOBaHUE OCHOBHBIX TPYIIIT AKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paMm U nepuonaM. Karapxei. Apxeickas u
nporepo3oiickass dpbl. [laneosoiickas 3pa U €€ TmepUOIbl. KeMOpPUICKUH,
OPIOBUKCKUH, CUITYPUUCKUN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Meso30iickas 3pa U €€ NepUoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiinozoiickas »9pa u €€ TMepuojabl: MaJCOreHOBBIA, HEOTCHOBBIH,
AHTPOIOT€HOBBIM.
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XapakTepuCTUKa KJIMMaTa M TeOJIOTMYECKUX MHpoueccoB. OCHOBHBIE ATallbl
ABOJIFOIIUN PACTUTEIHHOTO W YXUBOTHOTO MHpa. ApoMopdo3bl y pPACTCHHH U
XKUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpPraHMYECKOro MHpAa KaK OTpaxeHue 3BoJOIUU. (OCHOBHBIC
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPONOJIOTHUS Kak Hayka. Pa3Butue mpeacTaBieHUi o
IPOUCXOXKIAECHUH 4YenoBeka. Meroasl u3yudeHusl aHtponorenesa. CxoactBa u
pa3inyuusl 4eJI0BEeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JiBmokytue cuibl ((hakTopbl) aHTpororeHe3a. HacneacTBeHHass H3MEHYHMBOCTD
U eCTECTBEHHBI 0TOOp. OOmecTBeHHBIH 00pa3 KWU3HU, U3TOTOBJICHHUE OPYIAHMA
TpYZa, MBILUIEHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmensi, YenoBek mnpsMoxoasumui, YemoBek HeaHaepTainbCkui, YeloBek
pasymHbiii. HaxoJku uCKOMaeMbIX OCTATKOB, BpEMs CYIIIECTBOBaHMsS, OOJACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IUA.

YenmoBeueckne packl. OcCHOBHBIE  OOJIBIIME  PACBl:  €BPOMEOUTHAS
(eBpasuiickas), Herpo-aBcTpajougHas (dKBaTopHajabHasi), MoOHrojougHas (
a3MaTCKO-aMEPUKAHCKas). UepTtsl  NPUCNIOCOOJEHHOCTH  TpeACTaBUTEINICH
YeJI0BEYECKHUX Pac K YCIOBUAM CYILIECTBOBAaHUS. ENMHCTBO YeIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxeMbl. «Bo3aumkHOBeHHE CONHEYHOM CHCTEMbI», «Pa3BuTne
opraHuueckoro wmupa», «PacturenbHass KiueTka», <OKUBOTHas  KIETKay,
«ITpokapuornyeckass kieTka», «COBpEMEHHas CUCTEMa OPTraHUYECKOro MHUPAY,
«CpaBHEeHUE aHATOMUYECKUX 4YEPT CTPOCHUSI YEJIOBEKAa M YEJIOBEKOOOPa3HbBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJOoBeKa», «/lpeBHenmme moan», «/pesHue moam», «Ilepsbie
COBPEMEHHBIE JIIOJINY», «HemoBeueCcKue paco».

O6opynoBaHue: mysbkn - «IIpoucxoxkaeHue — 4emoBEKa» (6rocThI
aBCTPAJIONIMTEKA, MUTCKAHTPOIA, HEaHAEPTablla, KPOMAHBOHIIA), CJICTKH MU
U300pakKeHUs KaMCHHBIX OPYIU TMEepBOOBITHOrO 4YeloBeka (KaMHH-YOIIIEPHI,
pyOmia, ckpebia), TeoXpoHOJOTHYeCKass Ta0yiuna, KoJurekmus  «Dopmbl
COXPaHHOCTHU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble M NpaKkTH4ecKne padoThbl:

[Ipaktuueckas pabora Ne 1. «M3ydeHne UCKOMaeMbIX OCTaTKOB PACTCHHUN U
YKUBOTHBIX B KOJIJICKITUSX).
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Okckypeust  «DBOJIONMS  OpraHM4Yeckoro mmpa Ha  3emie» (B
€CTeCTBEHHOHAYYHBII MM KpaeBeTUECKUI My3ei).

Tema 3. Opranu3msl U OKpYy:Kamomas cpejaa.

DKOJIOTHS KaK HayKa. 3a/lauyd U pa3feibl 3KOJOTUH. MeTOo bl 3KOJIOTUYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMS OpPraHMW3MOB. BOJIHAsA, HA3€MHO-BO3YIIHAs, MOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okosorudeckue paxktopsl. Knaccudukaus 3K0m10rndeckux (pakTopos:
abnotuyeckne, OWOTHYECKME U AHTPONOreHHble. JleWCTBHE 3KOJIOTMYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (hakToOphl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckue puTMBL.

buotnueckue paxktopsl. Buasl 60MOTHYECKMX B3aMMOJCHCTBUM: KOHKYPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMmsbl. [lapa3suTusM, koomepauus, MyTyalusM,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIHM3M, HEUTPaTU3M.
3HaueHue OMOTHMYECKHX B3aUMOJECHCTBUM Ul CYLIECTBOBAHHS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnomyiasuuu. OCHOBHBIE MOKa3aTean
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. JluHamMmuka 4MCcI€HHOCTU NOMYJISIMY U €€ peryssiusl.

JdemoHncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynbe, D. I'ekkensp.

Tabmuubl u cxemsl: kapta «lIpuponnsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranusmoBy», «®oronepuoausm», «llonmynsauuny, «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJSIUUU UHDY30puu-Ty penbkny, «Ilumiesbie nenm.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Jlabopartopnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabora Ne 4. «BausiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[TpakTraeckast pabora Ne 2. «[loacu€T MIIOTHOCTH MOMYJISAIMI pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooO1ecTBa 1 IKOJIOrHYeCKHE CHCTEMBI.

CooOmectBo Opranu3sMoB — OuoueHo3. CTpykTypbl OMOLEHO3a: BUIOBa,
NpOCTpaHCTBEHHAas, Tpoduueckas (mumieBas). Bumel-momuHantel. CBsi3u B
OMolLIeHO3E.
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Dkosorndeckre cuctembl (dkocuctembl). [loHsTme 00 3KOCHCTEME U
ouoreonieHoze. DOyYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOJYILEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK 3HEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [TuiieBsie nenu u cetd. OCHOBHBIC
MIOKA3aTeNd JYKOCUCTEMBI. Omomacca, MPOMYKIHsS. DKOJOTHUYECKHE IMHPAMUIBI
OPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOICTBA 3IKOCUCTEM: YCTOWYUBOCTD,
camoperyJianus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWHOTO
WIH [IAPOKOJIUCTBEHHOTO JIEca.

AHTpPOINIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop YCTOMUHUBOCTH OdKocucTeM. CoXpaHEHHE
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

Yuenne B. U. Bepnanckoro o Ouocdepe. I'panuiisl, coctaB u CTPyKTypa
ouoceprr. XKupoe BemectBo U ero ¢ynknuu. OcoOeHHOCTH Ounochepsl Kak
rI100aJIbHOM 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBECME M 0OpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BemiecTB U OHOT€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB (YIiiepoa,
a30T1a). 30HAIBHOCTb Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuecTBO B Omocdepe 3emin. AHTPOIIOTCHHBIE U3MEHEeHHS B Onocdepe.
['mo6GanbHbIE YKOIOTHYECKUE TTPOOTIEMBI.

CocymecTBoBaHMe MpUPObI U yenoBedecTBa. CoxpaHeHne 6MopasHooOpas3us
KaK OCHOBa YCTOWYMBOCTH Ouocdepsl. OCHOBa palMOHATBHOTO YIPABICHUS
IPUPOJIHBIMUA pEeCypcaMy U UX HCIOJb30BaHue. JlocTHxKeHrs OUOJIOTUM U OXpaHa
IPUPOJIBI.

JleMoHCcTpanum:

IToprpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnanackuii.

Ta6nuiel u cxembl: «IluieBsie 1enny», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnpie cooOmiectBay, «llemu mnuTaHUs», «IKOJIOTHYECKAs MHPAMUIIAY,
«buocdepa u yenoBek», «IKocucTeMa MIKUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWHOrO  Jeca», «buoneno3d Bomoémayn, «ArpoueHo3», «lIpumepHsie
AHTPOIIOIEHHbBIE BO3JACHUCTBHUS HA IPUPOY», « BaxkHeWIIMe ICTOYHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BaxkHe#IIass cocTapistomas Ouocheps»,
«®Daktoppl  nerpaganu  nouB»,  «llapHukoBeii  3ddexTy, «DakTOpHI
PaAMOAaKTUBHOTO 3arpsizHeHust Ouocdepbl», «OOmas cTpykrypa Ouochepsd,
«Pacnipoctpanenue xu3HM B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopor yrimepoma B Ouocdepe», «KpyroBopor azora B MOpUpOIS».
O6opynoBanue: MoJenb-anmuidkanus «Tunuunaele  OWOIEHO3bI», TepOapuii
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«PacrturtenbHble coollecTBay, Kojuiekuu «buonenosy, «Bpeaurenu BaxHEHITHX
CEIBCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJJICKIIUU PACTEHUN U KUBOTHBIX,
MIPUHAJIJICIKAIME K PA3HBIM 3KOJIOTHYECKUM TpyIinaM OJHOro Buaa, KpacHas kaura
Poccuiickoit  ®denepannu, u300paxeHUs OXPaHIEMBIX BHUIOB pACTCHUN U
JKUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBiuBaroTCi TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOYy4YalOIIMMHUCS MPOrpaMM  CpPEIHEro  olmero o0pa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType TUYHOCTHBIX pPE3ylabTAaTOB OCBOCHUS mpeameTa «buomorus»
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE. OCO3HAHHE OOYYAIOIUMUCS POCCUMCKOM
IpaKJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOOINPEACNICHNUI0, Haau4Yhue MOTHUBAMKM K OOydYeHHI0 OWOoruw,
IIEJICHAMNPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCXKICHUW JHWYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIUNA Pa3BUTHUS OUOJIOTHYECKOTrO
3HaHUSA, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCA PYKOBOJICTBOBAaThCS B CBOEH
NESTENBbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAaMH, TMPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO0  00pa3oBaHMs, HaJIUYUE DKOJOTHYECKOTrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeaMmera «buosorus» gocturaroTcs B
€IUHCTBE Y4YEOHOW U BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA ~ POCCHUMCKMMH  COLIMOKYJIbTYPHBIMU,  HCTOPUYECKUMH U
JyXOBHOHPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBWIaMU U
HOpMaMH TIOBE/ICHHSI ¥ CTTIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMSI, CAMOBOCTIUTAHHUSI
U CaMOpa3BUTHUS, pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBaKEHHS K 3aKOHY U MPABOMOPAJIKY, YEJIIOBEKY TPYyJa U CTApPLIEMY MOKOJICHHUIO,
B3aMMHOI0 YBa)KEHHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACJIEAUIO H
TpaaulMsIM MHOTOHAllMOHANIbHOrO Hapoja Poccuiickoit ®denepauuu, npupoae u
OKPYJKaroIIEn Cpee.

JIMaHOCTHBIE PE3yIbTAThl OCBOCHHS yUeOHOTO MpeaMeTa « bHomorws» T0KHBI
OoTpaxaTh TOTOBHOCTb U CIIOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAllu{, TIO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PAaCIIUPEHUE >KU3HEHHOTO
OMbITA U ONBITA JICATEIIBHOCTH B MPOIECCE pPeaTu3allid OCHOBHBIX HAINpaBJICHUI
BOCIIUTATENIbHON JI€SITEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:KIaHCKOT0 BOCITUTAHUSI
c(hOpMHUPOBAHHOCTH TPAKIAHCKON TMO3UITUN 00YyYAIOIIETOCs KaK aKTUBHOTO H
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OTBETCTBEHHOTO WIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKCHUE
3aKOHAa U MPABOMOPSAKA; TOTOBHOCTh K COBMECTHON TBOPUECKOU JESITEILHOCTH MPH
CO3/IJaHUM Y4YEOHBIX MPOEKTOB, PEIICHHM Yy4YeOHBIX M TMO3HABATEJIbHBIX 3ajad,
BBITIOJTHEHUH ~ OMOJIOTMYECKUX  DKCIIEPUMEHTOB,  CIOCOOHOCTb  OMPEACIIATH
COOCTBEHHYIO MO3HUIIUIO TT0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOW JKM3HU U OOBSACHATH €€, YMEHHE YUYUTHIBaTh B CBOMX
JNEUCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIIOJIEH C pa3HbIMU
yOSKICHUSAMH, KYJbTYPHBIMU IICHHOCTSIMH H  COIMAIBHBIM  IIOJIOKEHHUEM,
TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUCOHBIX,
MIO3HABATENBHBIX M HCCIIENOBATEIbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOILICHUS K
MHEHHIO OIMOHEHTOB MPU OOCYKIEHHWU CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJICP)KaHUsA; TOTOBHOCTh K T'YMAaHHTAPHOW W BOJIOHTEPCKOW JCSATEIBLHOCTH; 2)
NATPUOTHYECKOT0 BOCHUTAHUA. CHOPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOM
UJCHTUYHOCTH, TAaTPUOTH3Ma, YBaXEHHSI K CBOEMY Hapody, YYyBCTBa
OTBETCTBEHHOCTHU mepen PoauHoM, ropoctu 3a ¢BoM Kpau, cBoro Ponumny, cBOU
SI3BIK M KYJIBTYPY, TPOILLIOE W HACTOAILIEEC MHOIMOHAIMOHAILHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACTEIUIO U MAMATHUKAM MPUPO/IBI,
JTOCTWXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOpPTE, TEXHOJIOTUSX, TPYIE;
CIIOCOOHOCTh OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHMMAHHUS 3HAYCHUS OHMOJOTMH B TIO3HAHWHM 3aKOHOB IPUPOMBI, B
YKU3HU YEJIOBEKa M COBPEMEHHOI'0 O0IIeCTBa; ujehHas yOe:K1EHHOCTh, TOTOBHOCTh
K CIIY’)KCHUIO U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS .

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapona, c(hOpMUPOBAHHOCTH

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEICHUS; CIOCOOHOCTh OIICHUBATH

CUTYAaIlUIO0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI W LEHHOCTH; OCO3HAHUE
JUYHOTO BKJaga B IIOCTPOCHHE YCTOWYHMBOrO OyAyIIero;, OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POAMUTENSAM, CO3JAaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSL [IEHHOCTEH CEMEWHOM XW3HH B COOTBETCTBHUM C TPAAULMSMH HApOJIOB
Poccun; 4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOYAs ACTECTUKY ObITa, HAYUYHOTO

TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;
MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3JICUCTBHS AKUBOU MIPUPOABI U €€ IEHHOCTH;
FOTOBHOCTh K CAMOBBIPAYKCHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE
MPOSABJIATH KAYECTBA TBOPUYECKOU JTUYHOCTH;
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5) pu3uveckoro BoCNUTaHusl, JOPMHUPOBAHUS KYJIbTYPbI 310POBbS 1
IMOLMOHAJIBHOTO 0JIArONMOJTYYHs:

MOHMMaHHUE U peau3allis 3I0pOBOro U 0€30IacHOr0 00pasa )KHU3HH (310pOBOE
UTaHUE, COOJIIOICHNE TUTUEHUYECKHUX MPABIII M HOPM, COATAHCUPOBAHHBIA PEKUM
3aHATHH W OTAbIXa, peryisgpHas (u3Hueckas aKTHBHOCTB), OEpeKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3UYECKOMY U
IICUXWUYECKOMY 3J0pPOBBIO; MOHUMAHWE LEHHOCTUM NPAaBWI HHAUBUAYAIBHOTO U
KOJJICKTUBHOT'O
0€3011acHOr0 TIOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 37I0POBBIO M JKM3HHU JIIOJICH;

OCO3HaHHWE TOC/CACTBUN U HEMPUATHSA BPEIHBIX MPUBBIUCK (YITOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

6) TPy/10BOT0 BOCIIUTAHNS .

TOTOBHOCTh K TpPYIy, OCO3HAHME IIEHHOCTH MAaCTEPCTBa, TPYAOJIIO0UE,;
FOTOBHOCTh K aKTHUBHOM JICATCILHOCTH TEXHOJOTMYSCKOM M  COIMaJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHMIIMHUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHATh ~ TaKyl  JICSITEIBHOCTh; HHTEpEC K  pasMuHbIM  chepam
npodeCcCUOHANbHON ACSTEILHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOP
Oynymieli mpodeccun M peaJu30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOrH4eCcKOro BOCIIHUTAHUS

AKOJIOTHYECKH 11e71eCO000pa3HOe OTHOIICHHE K ITPUPOJIC KaK HICTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHHUS; MOBBIIICHUE YPOBHS 3KOJIOTHUYECKOU
KyJbTYpbl: TPUOOpPETEHHE ONbITa IUIAHUPOBAHUS TOCTYNKOB M OIEHKU HUX
BO3MOJKHBIX TIOCJEACTBUM JJII OKPYIKAIOIICH Cpeibl; OCO3HAHWE TI00aJbHOTO
XapakTepa FKOJOTHUYECKUX MPOoOJIeM U MyTen ux
pelieHus; CrmocOOHOCTh MCIOJIB30BaTh MPUOOpETaeMbIe MPU U3YUYEHUH OUOJIOTHU
3HAHUS W YMEHHS TMpPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C palMOHAIbLHBIM
OPHUPOIONOIb30BaHHEeM  (COOMOIeHHe  MPaBHII  IOBCACHHS B IPHPOIE,
HalpaBJICHHBIX HA COXPAaHCHUE pPAaBHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJOB,
IKOCHCTEM, OHOochepsl);

AKTUBHOE HENPUATHE NECUCTBUM, IPUHOCIIINX BPEJ OKPYKAIOIIEH MPUPOTHON
cpene, YMEHHE IPOTHO3HPOBATh HEOIArONMPHUSATHBIC SKOJOTHYECKUE ITOCIISICTBHS
MPEANPUHUMAEMBIX JI€MCTBUM W MNPEAOTBpAAaTh MX; HAJIWYUE PA3BUTOIO
3KOJIOTUYECKOTO0 MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYPBI, OINbITA JEATEIbHOCTH
DKOJIOTMYECKOW  HAIPABICHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCS HMH B
[I03HABATEJILHOM, KOMMYHHUKATUBHOW W COLMAJIBbHOM NPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU JAEATEIBHOCTH SKOJIOTMYECKON HANPABICHHOCTH;
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8) mEeHHOCTH HAYYHOro MO3HAHMSA. C(HOPMUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
INPAaKTUKH, OCHOBAHHOIO Ha JHUalore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MeCTa B TMOJUKYJIBTYPHOM MHpE; COBEPIICHCTBOBAHUE SI3BIKOBOW W
YUTATEIICKOW KYJIBTYPhI KaK CPEICTBA
B3aMMOJICHCTBHSI MEXIY JIOABMHU M TIO3HAHUS MHUpA, TOHMMAaHHE CHCIU(PUKH
OWoNorMM Kak HAyKH, OCO3HaHMS €€ poiin B (POPMUPOBAHUHM PAIMOHATHHOTO
HAyYHOT'O MBIILJIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUs 00 OKPY’KaroIIeM
MHUpPE Kak O €JMHCTBE MPUPOJBI, YEIOBEKA M OOIIECTBA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEM M pElIeHUH MpoOJIeM COXpaHEHHs! MPUPOJHOTO PAaBHOBECHS,
yOeXAEHHOCTh B 3HAYUMOCTH OWOJOTHHM JUIS COBPEMEHHOW IMBUIU3AIUU:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHWE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECypCHble  MNPOOJEeMbl  Pa3BUTHUS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOJA M3 TI00ATBHBIX SKOJOTHYECKHX MPOoOJieM U
oOecrieueHuss mepexoJa K  YCTOWYMBOMY  Pa3BUTHUIO,  PAI[MOHAILHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECypcoB U (HOPMHUPOBAHMIO HOBBIX CTAaHJIAPTOB
KU3HU, 3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTHYECKHX 3HAHUM B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAIBHOW I'PAaMOTHOCTH OO0y4aromuxcs, GopMHUpyeMOit
Opu  W3yYeHUW OHWOJIOTWH, TOHUMAaHWE CYIIHOCTH METOJIOB  TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble
3HAHUSA 7151 aHaJIN3a U OOBSICHEHHS SIBICHUI OKPYKAIOIIETO MUPA M TPOUCKOSIINX
B HEM U3MEHEHUH, YMEHHUE JIeJaTh 000CHOBAHHBIC 3aKIFOUCHHS HA OCHOBE HAyYHBIX
(GakTOB M HMMEIOUIUXCS JAHHBIX C IEJbI0 TMOJIY4YeHUs JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CAMOCTOSATEIBHO UCIOB30BaTh OMOJIOTHYECKUE 3HAHUS TSI
pelieHuss MpoOieM B pPeambHBIX JKU3HEHHBIX CHUTYAIUSX; OCO3HAHUE IIEHHOCTH

HAYYHOU JESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JIEATEIHHOCTh HHANBUIYaIbHO U B TPYIIIE;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBHH C
KU3HCHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJibTaThl OCBOEHUs yueOHoro mnpeamera «buomorusy
BKJIIOYAIOT. 3HAYuUMbIe ISl  (OPMHUPOBAHUST MHUPOBO33PEHUS OO0YUYAIOIINXCS
MEKIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSATHSA, OTPAXKAKOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cHenupUKy METOAOB IO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIICCTBO, SHEPTHs, SIBJICHHUE, MPOIIECC,

21



CUCTEMa, HAay4YHbIM (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
HCCIIeIOBaHKe, HAOIIOICHHE, N3MEPEHHE, SKCIICPUMEHT U APYTUX), YHUBEPCATIHHBIC
yueOHble jeiicTBusi (MO3HABAaTENbHBIC, KOMMYHHUKATHUBHBIC, pETYJSTHBHBIC),
obecneunBaronie GopmupoBanre GyHKIIMOHATHHON IPAMOTHOCTH M COIMATIBHOM
KOMIETEHIIMH  O0YyYarolmuxcs, CIOCOOHOCTh OOYy4Yarolmuxcs HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIe IEUCTBUS B IO3HABATEIBHON U COLMAIBLHOMN MPAaKTUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IPOIPaMMBbl CpPEIHETO OOIIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

Ogy1aieHNe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU
AeCTBUAMM:

1) 6a3oBble JOrHYecKHe NAeHCTBHS. CaMOCTOSTEIBHO (HOPMYIUPOBATH U
aKTyaJu3upoBaTh MpoleMy, paccMaTpuBaTh €€ BCECTOPOHHE, MCIOJIb30BaTh MPH
OCBOCHUH 3HAHWH MPUEMBI JIOTUYECKOTO MBINIUICHHS (aHAN3a, CHHTE3a, CPABHEHH,
KJacCH(pUKAIMK, O000OIIEHUs), PACKPhIBATh CMBICT OHOJIOTHUYSCKUX ITOHSATHIM
(BBIIENATH WX XapaKTepHbIC TNPU3HAKH, YCTAHABIMBATH CBSI3M C JAPYTHMH
MIOHSATHUSIMH); OTIPEIIEIISATh IENIN JICATSIILHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUU UX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTU C MOCTAaBICHHBIMU LIETSIMU,

UCII0JIb30BaTh OMOJOTMYECKUE MOHATHUS ISl OOBbsICHEHUS (DAKTOB U SIBJICHUI
KMBOM  TPUPOABI; CTPOHMTH  JIOTHUECKHE  paccyxaeHus (MHIYKTUBHBIE,
JICITyKTHBHBIC, IO aHAJIOTHU), BBISBISTH 3aKOHOMEPHOCTH H IPOTHUBOPEUYUS B
paccMaTpuBaeMBbIX SBICHUSIX, POPMYJIUPOBATH BBIBOJIBI U 3aKJIFOUEHUS; IPUMEHSATh
CXEMHO-MOJICNIbHbIE CpPEICTBA JJisi MPEJCTaBIEHUS CYIIECTBEHHBIX CBSI3€d H
OTHOUIEHUH B HM3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKKe NPOTUBOPEUHIA
pa3HOro poja, BBIABICHHBIX B PA3JIMYHBIX HH(POPMAIMOHHBIX HCTOYHUKAX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a UMEIOUTUXCS
MaTepualbHBIX W HEMATEpUAIbHBIX PECYPCOB; BHOCHTH KOPPEKTHUBHI B

NEeSTENbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LeJsiM, OIIEHUBATh PHUCKU TOCJIEACTBUI JEATEIbHOCTH; KOOPAUHHUPOBATH M

BBITOJIHSITH paOOTy B YCIOBUSAX PEATbHOTO,

BUPTYaJIbHOTO ¥ KOMOMHHMpPOBAaHHOTO  B3aMMOJICHCTBHS,  pa3BUBATh

KpEeaTUBHOE MBIIUICHUE MTPH PEIICHUHN KU3HEHHBIX MPOOIIEeM.

2) 06a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BJIQJIETh HaBbIKaMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHOM JAESTENbHOCTH,
HaBbIKAMHM  paspenieHusi 1poOsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATENLHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METO/OB MMO3HAHUS; HCIIOIb30BaTh PA3IUYHBIC BUABI ACSITEILHOCTU 110
[OJIyYEHUIO HOBOT'O 3HaHUsI, €ro MHTEPIpETaluy, IPeoOpa30BaHUIO U IPUMEHEHHIO
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B Y4EOHBIX CHUTyalMsX, B TOM YHCIE MPU CO3JAaHUU YYEOHBIX M COLMAJIbHBIX
POEKTOB; (OPMHUPOBATH HAYYHBIH THUIN  MBINUICHUS, BJIAJACTh HAYYHOU
TEPMHUHOJIOTHUEH,

KITFOUEBBIMU TIOHSATUSMH W METOJAaMH; CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIC

3a/1a4yu B 00pa3oBaTebHON

JESTENHbHOCTH W >KU3HEHHBIX CHUTYaIUsX; BBISBISITH MPUYUHHO-CIICJCTBEHHBIC
CBSA3M W aKTyaJM3UpOBATh 3a/lauy, BBIIBUIaTh TUIIOTE3y €€ PElIeHUs, HaXOAUTh
apryMeHTBI Ui JO0Ka3aTeIhCTBA CBOWX YTBEPXKIACHHUH, 3a/laBaTh IMapamMeTphl H
KPUTEPUHN PEIICHHs;, aHaTU3UpPOBATh TOJYUYCHHBIE B XOJI€ PEUICHUS 3aJa4d
pe3ynbTaThl, KPUTHYECKH OIICHMBATh HX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MCHCHHE B HOBBIX YCIIOBHUAX, JaBaTh OIEHKY HOBBIM CHUTYyaIUsiIM, OIICHUBAThH
NpPUOOPETEHHBIA OMBIT, OCYIIECTBISATH IIEJICHANIPABICHHBIM TOWCK IepeHoca
CPE/ACTB U CIIOCOOOB

NEUCTBUS B MNPO(ECCHOHANBHYIO Cpely; YMETb IE€PEHOCUTh 3HAHUS B

MI03HABATEIHLHYIO U TPAKTUIECKYIO 00JIacTH
KU3HENICATCTLHOCTH, YMETh HMHTETPUPOBATH 3HAHUSA M3 Pa3HBIX MPEAMETHBIX

oOnacTell; BBIIBUTATh HOBBIC WJICH, MpeiaraTh OPUTHHAIBHBIC TIOIXObI H

penieHus,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ mHopManHeii: OPUSHTHPOBATLCS B PA3IUYHBIX HCTOYHHKAX
uHpopManuu (TekcTe y4eOHOro MocoOus, Hay4dyHO-TIOMYJSIPHOM JHMTeparype,
OMOJIOTUYECKHUX CIIOBapsAX W CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B
WutepHere), aHAIM3WpPOBaTh WHGOPMALUIO PANIMYHBIX BHIOB ©  (QopM
IpeICTaBIICHNA, KPUTUYECKU OILICHUBATh ed JIOCTOBEPHOCTD u
HEMIPOTUBOPEYHBOCTH; (POPMYITHUPOBATH 3aIIPOCHI M PUMEHSTh PAa3IMYHBIC METOIBI
Ipu TOMCKe H OoTOope OHOJOrHYeckor HHQpOpMAIui, HEOOXOJAUMON IS
BBITIOJIHEHHUS y4€OHBIX 33]1a4; MPUOOPETATh OMbBIT UCIIOIB30BAHUS HH(POPMALIUOHHO
-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpYy AaKTHBHOTO
UCIIOJIb30BAHUSl PA3JIUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOUPATH
ONTUMAJIbHYIO (OpMY MpeacTaBiICHHUS OHOJIOrHYECKON HHpOpMaIKu (CXEMBbI,
rpaduKH, quarpamMmbl, TaOIHUIIBI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KAaueCTBE CPEJACTBA TpU paboTe C
Ouonornyeckod WHPOPMANHMEH. TMPUMEHATh XUMUYECKHUE, (UBUYECKUE W
MaTeMaTUYeCKUe 3HAaKU U CHUMBOJIbI, (opMyJibl, abOpeBUATYPY, HOMEHKIATYpY,
UCIIOJIb30BaTh W TPEOOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJIATHOCTH,

BIIQJICTh ~ HAaBBIKAMU  pACIO3HABAaHWUS W 3aUTHl  WHQOpPMAIIUH,
UH(OPMAIITMOHHON O€30MaCHOCTH JIMYHOCTH.
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OBJiaieHMe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€HCTBUAMU:

1) o0meHue:

OCYIIECTBIIATH KOMMYHHUKAITMHN BO BCeX cdepax KU3HHU, aKTUBHO y9aCTBOBATh
B JMAJIOre WM JUCKYCCHM IO CYIIECTBY 00Cy»XmaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHUS OTHOCHUTEIBLHO BBIMOJHEHHS IMpejjaracMoit
3a/1a4i, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIIMI APYrUX YYACTHUKOB
aWamora WM JUCKYCCHH); paclo3HaBaTh HeBepOalbHbIE CpEACTBA OOIICHUS,
NOHUMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CHUTyalldid, yMETh CMAT4aTh KOH(JIMKTHI W BECTH IIEPETOBOPHI,
BJIAJIETh PA3JUYHBIMU CIOCOOAMHM OOIICHUS W B3aWMMOJCUCTBUS, ITOHUMATH
HAMEPEHHUSI IPYTUX JIOJICH, TPOSIBISATh YBAXKUTEIBHOE OTHOIIICHUE K COOECETHUKY
U B KOpPEKTHOM popme GOpMyYJIHUPOBATH CBOM BO3PAKEHHUS; Pa3BEPHYTO U JIOTUIHO
U3JIaraTh CBOIO TOYKY 3PEHUS C UCTI0JIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAas JIeSITeJIbHOCTD

MIOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaTbHOU
paboThI IPU PEIIeHUU OUOJIOTUYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
IPUMEHEHUST TPYIIIOBBIX (OPM B3aMMOJICHCTBHSI TP PEIICHUN Y4eOHOU 3aa4H;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI ¢ YUETOM OOITUX
WHTEPECOB U BO3MOKHOCTEM Ka)KJI0ro YjieHa KOJIJICKTUBA,

NpUHUMATh  1EIM  COBMECTHOM  JESATEIbHOCTH, OpPraHu30BbIBATH U
KOODPJIMHUPOBATh JIEMCTBUS MO €€ JOCTHXKEHMIO. COCTAaBJISAThH IUIAH JICHCTBU,
pacrpenensTh pojid ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOU pabOThI; OIICHUBATh KAYECTBO CBOETO BKJAJA W KaXJIOTO yYaCTHUKA
KOMaH/IbI B
oO0ImuiA pe3ysabTaT Mo pa3paboTaHHBIM KPUTEPHSAM; IMpeiaraTh HOBBIE ITPOCKTHI,

OIICHUBATH UJICH C ITO3UIIMA HOBHU3HEI,

OPUTHMHAJIBHOCTH, IMPAKTUYECKOW 3HAUYUMOCTH; OCYIIECTBIATh IO3UTUBHOE

CTpaTeru4eckoe MOBEJICHUE B Pa3INYHbIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHNE, ObITh HMHUIITUATUBHBIM.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PeryJSSTUBHBIMU A€ CTBUSIMM

1) caMoopraHu3anusi:

WCII0JIb30BaTh OMOJIOTHMYCCKHUE 3HAHMS IS BBISIBJICHUS MPOOIEM U UX
pemieHuss B OKU3HCHHBIX H YYEOHBIX CHTyalldsX, BBHIOMpAaTh HAa OCHOBE
OMOJIOTUYECKUX 3HAHUM IICJICBBIC M CMBICIIOBBIC YCTAHOBKHM B CBOUX JCHCTBUSAX U
MOCTYMNKaX MO OTHONIICHUIO K KUBOW MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYKAIOIIUX; CaMOCTOATEILHO OCYIIECTBIISATh MO3HABATEIIbHYIO JCATEIBHOCTD,
BBISIBJISITH  TIPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATh COOCTBEHHBIC 3a7a4dl B
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00pa3oBaTeNbHON JIEATETbHOCTH M YKU3HEHHBIX CHUTYalUsX; CaMOCTOSATEIHHO
COCTABJISITH TUIAH PEIICHHSI POOJIEMBI C YU4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEANIOUTCHUH; 1aBaTh

OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu Yy4eOHOIo MpeaMeTra Ha OCHOBE JIMYHBIX MPEANOUYTECHHUIA,

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIeHue; OLICHUBATH

PUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TMPOSIBICHUIO IIHUPOKOW DJPYAUINN B
pa3HBIX O0JIACTSX 3HAHMM, IOCTOSIHHO TMOBBIINIATH CBOW O0Opa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B A€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM; BJIAIETh HABBIKAMU IIO3HABATEILHOM
pediekcun Kak 0CO3HAHUSI COBEPIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB,
UX PE3ylbTaTOB U OCHOBAHWH, HCIOIH30BaTh MPUEMBI pPedICKCUU TSI OIEHKH
CUTYyalllH, BbIOOpa BEPHOTO PEIICHHS; YMETh OLIEHUBATh PUCKUA M CBOEBPEMEHHO
MPUHUMATh PEIICHUS MO UX CHUKECHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHaJu3e pe3yJIbTaTOB
NEATEIbHOCTH;
3) NpUHATHE ce0sl M APYTUX: IPUHUMATH ce0s1, TOHUMAsi CBOU

HEJIOCTATKH U JOCTOMHCTBA; IPUHUMATh MOTHUBBI U apPITYMEHTHI IPYTUX PU
aHaJIn3e pe3yJIbTaTOB

NeSTENHbHOCTH; IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLTHOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UITUHU APYTOTo YEIOBEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieruduieckue aias yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI MO OCBOEHUIO, UHTEPIPETALIMH U
npeoOpa30BaHUIO 3HAHMM, BUBI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B Pa3jMuYHbIX Y4EOHBIX CHUTyallMsX, a TaKKe B pealbHbIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C Ouojorueid. B mporpamme npeamMerHble
pe3yNbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA ydeOHoro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHNN COBPEMEHHON €CTECTBEHHOHAYYHOI
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KapTHHBI MHpa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJEC POCCHICKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAILHON I'PaMOTHOCTH YeI0BEKa
JUTS peIICHIS] )KU3HEHHBIX 3a/1a4; YMEHHUE PACKPBIBAThH COICPKAHHE OMOIOTHMUSCKUX
TEPMHHOB M MOHSATHI. KU3Hb, KJICTKA, OpraHu3M, MeTaboin3M (0OMEeH BEIIeCTB U
NpeBpaIlcHUe SHEPTUU), ToMeocTas (caMoperyJssius), YPOBHEBas OpTraHHU3aIIHs
KHMBBIX CHCTEM, CaMOBOCIpPOHM3BEACHUE (PEmpOIyKIMs), HACICIACTBCHHOCTS,
U3MEHYMBOCTh, POCT M PAa3BUTHE, YMEHHE H3JaraTh OWOJIOTHYECKHUE TEOPHH
(keTouHas, XPOMOCOMHAs, MyTallMOHHAs, LEHTPadbHas J0rMa MOJCKYJISPHOM
ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u ydenus (o
[EHTpaX MHOT000pa3usi M TPOUCXOXKACHUA KyJIbTypHbIX pactennid H. U.
BaBuiioBa), onpenensaTh rpaHUIlbl KX MPUMEHUMOCTH K KHBBIM CUCTEMaM; YMECHHUE
BJaJIETh METOJaM{ HAay4HOTO IMO3HAHUS B OWOJIOTHMHU: HAONIOJCHWE U OMHUCAHHE
KHUBBIX CHCTEM, TIPOIICCCOB U  SBJICHHIA, OpraHW3alsl © IPOBEICHUC
OHMOJIOTMYECKOT0 SKCIICPUMEHTA, BBIIBMYKCHHUE THITOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXKJy MCCICAYEMbIMH BEIMYMHAMH, OOBSCHECHHE TOJIYUYCHHBIX PpE3yJIbTAaTOB,
UCTIOJb30BAaHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHOB, YMCHHE JIEJIaTh BBIBOIBI
Ha OCHOBAHHWM IIOJYYCHHBIX pPE3yJIbTaTOB, YMEHHE BBIIEIATh CYIICCTBCHHBIC
NPHU3HAKK BHUPYCOB, KIETOK MPOKAPHOT M OYKAPHOT, OJHOKICTOYHBIX M
MHOTOKJIETOUYHBIX OPIaHHU3MOB, OCOOEHHOCTH NpPOLECCOB. OOMEHa BEIECTB U
IPEBpAICHHUS YHEPTUH B KJIETKe, POTOCHHTE3A, TUTACTUIECKOTO U DHEPTETUYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Mel03a, OII0JJOTBOPCHHS, pa3MHOKEHUS,
VH/IMBHTy AIbHOTO pa3BuTHs ~ opraHu3Ma (OHTOTEHe3); YMEHHUE NMPUMCHSThH
HOJTydeHHBIC 3HAHUS JUISI OOBICHEHUSI OMOJIOTMYCCKUX MPOIECCOB U SIBJICHUM, IS
NPUHATHS MPAKTUICCKUX PEIICHUIA B TTIOBCEIHEBHOM KHU3HU C 1EIbI0 00eCIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 3J0POBbSI OKPYIKAIOUINX JIOACH, COOTIOACHMS
HOPM TPaMOTHOT'O TIOBEJCHHUS B OKpY)KAMOIIEH MPUPOIAHOW cpeje, MOHUMaHHE
HEOOXOMMOCTH UCTIOIH30BAHUS JTOCTIKCHU COBpEMEHHOW OWOJIOTHH |
OMOTEXHOJIOTUH I PAIMOHAIBHOTO TPUPOJIONOIH30BAHMS, YMEHHE DEIIaTh
3JICMEHTApHBIE TEHETHUYECKHE 3aJladyl Ha MOHO- W JIMTHOPUIHOE CKpEIIMBaHUE,
CIICTUICHHOE HACJICJJOBAaHWE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHHS
JUTS TIpEJICKa3aHusl HACJCIOBaHUS MPU3HAKOB Y OPraHU3MOB; YMEHHUE BBITIOTHSATH
Ja00paTOpHBIC M IPAKTUUECKUE PaObOoTHI, COOIIOAATh

npaBwia mpu pabore ¢ ydyeOHBIM M JaOOPATOPHBIM O0OPYIOBaHHEM; YMEHHE
KPUTHYECKH OIICHUBATh M HMHTEPIPETUPOBATh WHOOPMANNUIO OHOIIOTHUYECKOTO
COJICPKaHusl, BKJIFOYAIOINIYIO ICEBIOHAYYHBIC 3HAHHMS U3 PA3IUYHBIX UCTOYHHKOB
(cpencTBa MaccoBoi WH(OPMAIIMH, HAYIHO-TIOMYJIIPHBIC MaTEPHAIIbl), STHICCKHE
aCTICKThI COBPEMEHHBIX HCCIICJIOBaHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas
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OMOJNIOrMYECKYl0 HMH(OPMALMIO U3  HECKOJBKMX HCTOYHUKOB, TIPaAMOTHO
UCII0JIb30BaTh MOHIATHITHBIN armapaT OMOJIOTUH.
[IpeameTHbie pe3ynbTaThl OCBOEHUS yuyeOHOro mpenmera «buonorus» ¢ 11
Kaacce NOJKHBI OTPAXKATh:
c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUYHOTO
3HAHUS €CTECTBEHHBIX HAYyK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA U HAYYHOTO MUPOBO33PEHUS, O BKIA/IE
POCCHICKUX U 3apYOEKHBIX  y4EHBIX-OMOJIOTOB B pa3BuTHE
ounonoruu, (yHKIHOHAIBHOW rPaMOTHOCTH YeJIOBEKA JJIsl PEILICHHUS
YKU3HEHHBIX 33]1a4; YMEHUE PaCKPBIBATh COJIepKaHNe OUOTOTrHYECKUX TEPMUHOB U
HOHSTHIA: BUI, MIOITYJISIHSI, TeHOMOH]T, SBOJIOIHS, IBUKYIIUE CHITBI ((haKTOpHI)
HBOJIIOLIUH, IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHKE, IKOJIOTMYECKUE
(akTOpBI, IKOCUCTEMA, POTYLEHTHI, KOHCYMEHTHI, PEAYLIEHTHI,
ey MUTaHus,
JKOJIOTHYECKass THupaMuaa, OwuoreoneHos, Owocdepa; yMeHHe uU3IaraTh
Ouonormyeckue Teopuu (dBomrormoHHas Teopuss Y. JlapBuHaA, CHHTETHYECKas
TEOpHsI IBOJIIOIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxozacrea K. M.
bapa, yepenoBanus TiIaBHBIX HampaBjaeHui u myTtei sBomonuu A. H. CeBepiiosa,
yueHwust o ouochepe B. N. BepHaackoro), onpeaensaTh TpaHULbI UX TPUMEHUMOCTH
K JKMBBIM CUCTEMaM; YMEHHUE BJIAJIETh METOJAMU HAYYHOTO O3HAHUSA B OMOJIOTHH:
HaOJI0JICHNE U ONMCAHUE >KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUMN, OpraHU3alus U
POBEJIEHHE OMOJIOTMYECKOr0 SKCIEPUMEHTA, BbIABUKEHUE TUIIOTE3b], BHISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX
pE3yIbTaTOB, WCIIOJIIB30BAHHBIX HAy4YHBIX IOHATUMH, TEOPUM M 3aKOHOB, yMEHHUE
JIeNaTh BBIBOJbI HAa OCHOBAaHWU IMOJYYEHHBIX PE3YJbTATOB; YMEHHUE BBIICISATH
CYILLECTBEHHbIE MPU3HAKHU CTPOEHUS OMOJIOTUYECKUX OOBEKTOB: BUI0B, MOMYJISLIUH,
OPOJYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOTreOlEeHO30B M 3IKOCHUCTEM,
0COOEHHOCTH MPOLECCOB: HACJIEICTBEHHOW N3MEHYMBOCTH, ECTECTBEHHOI'O0 0TOOPA,
BUJ000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JEHCTBHUS HKOJIOTMYECKUX
(akTOpOB Ha OpPraHU3Mbl, NIEPEHOCA BEIIECTB U MOTOKAa HEPTUU B HKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHH B HKOCUCTEMAx CBOEH MECTHOCTH, KpYyroBopoTa
BEIIECTB U OHMOT€OXMMHYECKHMX LHUKIOB B OHocepe; yMeHUE TPUMEHSAThH
NOJIyYEHHbIE 3HAHUA U1 OOBACHEHHS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, IS
INPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMN KU3HU C LEIbI0 00€CIIeUeHUs
0€30MacHOCTH CBOETO 3J0POBBS U 3JI0POBbSl OKPYXAIOLIUX JIIOJEH, COOJIOICHUS
HOPM TPaMOTHOTO IOBEJAEHUS B OKPYXKAIOIIEH MPUPOJHOW Cpene, MOHHMAHHE
HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTMKEHUN COBPEMEHHOW OWMOJOTMM IS
PAallMOHAIBHOTO  MPUPOJAOIOIB30BaHUsA; yYMEHHE  peEIlaTb  JJIEMEHTAapHbIC
OMOJIOrHYeCKHE 3a/1a4H, COCTABIIATH CXEMBbI
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TIEPeHOCAa BEIIECTB U SHEPTHH B DKOCUCTEMaXx (LEMH MUTaHUs); YMEHHE BBITOIHSTH

1abopaTopHBIC U MMPAKTHYECKHUE pabOThI, COOTIOIATh
npaBwia mpu padboTe ¢ yd4eOHBIM M JaOOPaTOPHBIM O0OPYIOBaHHEM; YMEHHE
KPUTHUYECKH OICHUBATh M HMHTEPHPETUPOBATh HHEOOPMALNIO OUOIOTUYECKOTO
COJIEpKaHUsl, BKJIIOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHMS U3 PA3JIMYHBIX MCTOYHHKOB
(cpenctBa  MaccoBoil  mH(pOpMAIMHM,  HAYYHO-TIOMYJISIPHBIE  MaTEpHAbl),
paccMaTtpuBaTh  [NIOOANbHBIE  DKOJOTMYECKHE MPOOJIEMbI  COBPEMEHHOCTH,
(opMupOBaTH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3MIIMIO; YMEHUE CO3/1aBaTh
COOCTBEHHbIE NHMCHBMEHHBIE M YCTHBIE COOOIIECHHs, 0000Ias OHOJOTHYECKYIO
MH(POPMAIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO UCIIOJIb30BATh MOHATUNMHBIN
amnrmnapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Nen/m | HaummeHoBaHMe pa3/iesioB U TeM KosnuecTBo yacon DJIeKTPOHHbIE
NMPorpamMMmblI (madpoBbIe)
o0pa3oBaTe/ibHbIE
pecypchl
Bcero Konrtpoasnsie | IIpakTnueckue
padoThI padoThI
but6mmoreka [IOK
bronorus kak nayka 2 0.5 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
JKuBble cucTeMbl U X OpraHu3anus 1 https://m.eds00.ru/7f41c292
5 bu6mmoreka [IOK
XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKU 8 1 https://m.eds00.ru/7f41c292
bu6mmorexa [IOK
JKu3HENEATENBHOCTD KICTKH 6 https://m.eds00.ru/7f41c292
Pa3smMHOXEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE bubanorexa [JOK
OpraHu3MOB 5 1 https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh U1 UBMEHUUBOCTh bubmuoreka [JOK
OpraHu3MoOB 8 L5 https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI bubnuorexa [JOK
OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
PezepBHOE Bpems 1

https://m.edso0.ru/7f41c292
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OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
30
11 KJIACC
Ne ni/m HanmeHnoBaHue pa3jieioB U TeM KoanuyectBo 4yacos DJIEKTPOHHBIE
MporpaMMbI (up[(l)po];],]e)
o0pa3oBaTejibHbIE
pecypcsbl
Bcero Kourpoabnsie | IIpakTuyeckue
padoThI padoThI
bu6nuoreka [JOK
IBOMIOLHOHHAs bHOMOrHA 9 1 https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA bu6nuoreka [IOK
3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
OpraHH3MEL H OKpyXKatoIlias Cpenia 5 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
Coo011ecTBa U HKOJIOTMUYECKUE CUCTEMBbI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
PesepBHOE BpeMms 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
I[TPOT'PAMME '
3
2

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
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Ne Tema ypoka KoJsmn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n H3y4YeHHs | LUPpPOBLIE
o0pa3oBaTe/ibHbIE
pecypcsl
Bcero Kontpoabusie | IIpakTHyeckue
padoThI padoTsbI
buonorus B cucreme Hayk 1 https://m.edso0.ru/216c645¢c
Mertoabl TO3HAaHUS JKUBOW ITPUPOJIBI.
[TpakTnueckas padora Ne 1
«Mcrosb30BanHAe PATIMIHBIX 1 0.5 https://m.eds00.ru/2636364b
METO/OB IIPY U3YUYEHUU
OMOJIOrMYECKUX 0OBEKTOB)
buonornyeckne cucTeMsl, IPOLECCH
W HX M3yUeHHe 1 https://m.edsoo.ru/ca21cc6e
XUMHUYeCKHUH cocTaB KiIeTKkU. Bomxa u
MUHEpATbHBIE COTH 1 https://m.edso0.ru/1777ba%6
benku. CoctaB u cTpoeHue 0eiaKoB 1 https://m.edsoo.ru/b54c5a43
DepMeHTbI — OHOJIOTHYECKHE
KaTanuzatopsl. JlabopaTtopHast
pabota Ne 1 «/3yuenue
KATAIHTHYECKOM aKTHBHOCTH 1 0.5 https://m.edsoo.ru/cld1laca
(depMeHTOB (Ha MpUMeEpe aMUIIa3bI
WM KaTajasbl)»
VYraesoasl. JIunuael 1 https://m.edsoo.ru/5d1cef76
3
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Hyxneunoseie kucnorsl. ATO

https://m.edso00.ru/948bf536

I/ICTOpI/IH U MCTOAbI U3YUYCHUA
kneTku. Knerounas TCOPH

https://m.edsoo.ru/b3ab8e68
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Knerka xak nenoctHas KuBas

10 CHCTEMA https://m.edsoo.ru/5¢c5ca96a
CtpoeHue dyKapuOTHYECKOM KIETKH.
JlaGopaTopnas padora Ne 2
«/3yueHue cTpOCHUS KIIETOK
11 pacTeHui, >KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuil oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OIUCAaHUE
12 OOMeH BeLIECTB WIX META00IN3M https://m.edsoo.ru/b53dd961
13 dorocuHTE3. XEMOCUHTES https://m.edsoo.ru/121ae93a
14 OHepreTuyeckuii oOMeH https://m.edso00.ru/4a9675c8
JKu3HEeHHBIN UK KIETKHU. [lenenue
KJIeTKku. Muto3. JlabopaTopHas
15 pabora Ne 3 «Habmronenue MuTo3a B 0.5 https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOIIpeTapaTax»
Bbuocunres Oenka. Peakuus
16 MATPHIHOTO CHHTE3a https://m.edsoo.ru/5ccfbeb5
17 Tpaucasius — OuocuHTe3 Oenka https://m.edsoo.ru/396ea3f2
HekneTtounsie hopMbI )KU3HH —
18 BHPYCHI https://m.eds00.ru/8177638b
19 Dopmbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/96a7fce8
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20 Meiio3s https://m.edsoo.ru/fad784a8
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX
kJeToK. OII0J0TBOPEHHE.

21 0.5 https://m.eds00.ru/6373f7d2
Jlaboparopuas pabora Ne 4
«3y4eHune cTpoeHus MoIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
NupuBuyanbHOE pa3BUTHE .

22 OPraHH3MOB https://m.edso0o.ru/2a4596e4
['eneTnka — Hayka o

23 https://m.edsoo.ru/fc39b86¢
HACJIEICTBEHHOCTH ¥ U3MEHUYUBOCTHU
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 npu3HakoB. MoHOrHOpHAHOE https://m.edsoo.ru/621af1dd
CKpEIIMBaHUe
JurubpunHoe ckpeniuBaHe. 3aKOH

25 HE3aBUCHUMOT'0 HACICAOBaHNA https://m.edsoo.ru/b8f7fe72
MIPU3HAKOB
ClremieHHOE HaCJIeI0OBaHUE
npu3HakoB. JlaboparopHas padora
No 5 «3yuenue pe3ynbTaToB

26 MOHOTHOPHIHOTO M IMTHOPHIHOTO 0.5 https://m.edsoo.ru/634751fe
CKpEIIMBAaHUS Y APO30(HIIBI HA
TOTOBBIX MUKpPOIIpernapaTax»
I'enetuka nosa. Hacienosanue

27 https://m.edso00.ru/472b3f35

IMPU3HAKOB, CHCIIJICHHBIX C ITIOJIOM
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N3menunBocTs. Henacnencreennas
W3MEHYMBOCTh. JlTabopaTopHas
pabota Ne 6. M3yuenue

28 . 1 0.5 https://m.edsoo.ru/a81bbffl
MO (UKAITIOHHON U3MEHUNBOCTH,
MOCTPOEHKE BAPUALIMOHHOTO Psifia U
BapUAIMOHHON KPUBOII»
HacnenctBenHas "3MEHYHBOCTb. _

29 TlaGopatopuas paora Ne 7. 1 0.5 https://m.edsoo.ru/b3c33d24
«AHanu3 MyTanui y 1po3oduiisl Ha
TOTOBBIX MUKpOIIpernapaTax»

30 ['enetuka yenoBeka 1 https://m.eds00.ru/9a8c8d99
PesepBHblit ypok. O6001eHHE 110

31 Teme «HacrencTBeHHOCTS U 1 https://m.eds00.ru/879866¢6
W3MEHYMBOCTH OPTAaHU3MOBY»

32 Cenexuus Kak HayKa U IPOILECC 1 https://m.edsoo.ru/fcf6d1d6
MeTobI U JOCTHKEHUS CEIeKITUN _

33 pACTEHMiH 1 UBOTHBIX 1 https://m.edsoo.ru/aeal7cfc
buotexHosiorust Kak oTpacib _

34 MPOM3BOICTBA 1 https://m.edsoo.ru/b94f9a7e

OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KIIACC

Ne Tema ypoka Kosun4yecTBo yacoB Hara DJIeKTPOHHbIE
n/n u3yyeHusi  nu¢posbie
oOpa3oBaTe/ibHbIE
pecypcsl
Bcero Konrtpoabnsie | IIpakTnueckue
padoThI padoThI
1 OBOIIOLUSA U METOABI €€ U3YUECHUS 1 https://m.edso0.ru/f765e251
HcTopus pa3BuTus NpeacTaBIeHUN
2 06 5BOJTIOLHH 1 https://m.edso0.ru/f7236852
3 MWUKPOIBOITFOIHS 1 https://m.edsoo.ru/92e2ch7c
[Tomynsiust Kak eMeHTapHast
CANHUIIA BUAAa U 3BOJIFOIIUH.
4 Jlaboparopnas pabora Ne 1 1 0.5 https://m.edsoo.ru/6¢23fccc
«CpaBHEHME BHUJIOB 110
MOP(OTIOTHUECKOMY KPUTEPHUIO»
JIBoKyIIIME CUJIBI (dIeMEHTapHbBIC
5 (baKTOPEI) YBOITIOHH 1 https://m.edsoo.ru/c9ca7ec2
6 EctecTBennsIit 0TO0p U ero (hopmbl 1 https://m.edsoo.ru/6e175a57
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https://m.edsoo.ru/6e175a57

Pe3ynbpTatsl sBOIIONMK:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
BHUI000pa3zoBanue. JlabopaTopHas

7 pa6ota Ne 2 «Ommcanue 0.5 https://m.edsoo.ru/2d74ael9
MPUCTIOCOOTICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTepar»
Hanpagienus u myTtu _
8 MAKDODBOTIOHH https://m.edsoo.ru/cec9b353
9 HeobpaTumocTs 3BOMIOIINN https://m.edsoo.ru/88f6dcd6
10 Hcrtopus xu3Hu Ha 3emiie U METOIbI https://m.edso00.ru/19b89985
€€ n3y4eHus
I'unoTe3bl MPOMCXOKICHHUS JKU3HH _
11 Ha 3emie https://m.edsoo.ru/7f268fle
PazButue xxu3HM Ha 3emIiie 1o 3pam
12 1 TepHOaM https://m.edso0.ru/45189341
OCHOBHBIE ATaIIbI BOIIOUN
paCTI/ITCHLHOFO U ) KUBOTHOI'O MI/Ipa.
[IpaxTuyeckas padora Ne 1
13 «/I3yueHne NCKOMaeMbIX OCTATKOB 0.5 https://m.edsoo.ru/f256a36b
pacTeHUl U KUBOTHBIX B
KOJUIEKITUAX)
CoBpemMeHHas cuctema
14 https://m.edso0.ru/58f9116e

OpTraHU4Y€CKOro Mupa
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15 DBoJIIOIHS YeToBeKa (AaHTPOIIOTEHE3) https://m.edsoo.ru/b4c1d468
JBmwxyrine cuibl ((pakTopsi)

16 AHTPOTIOTeHE3a https://m.edsoo.ru/7ad55eb9
OcHOBHBIE CTaIUU IBOJIIOLIUN _

17 N https://m.eds00.ru/81d88b86
YenoBeueckue pachl U IPUPOHbIE

18 B T — https://m.edsoo.ru/2374alel
PesepBHblit ypok. O0001IeHNE 11O

19 TeMe «BO3HHKHOBEHHE U PA3BUTHE https://m.edso00.ru/dd4662c2
YKU3HU Ha 3emiie»

20 DKOJIOTHUS KaK HayKa https://m.edsoo.ru/abf8ch57
Cpenpl 00uTaHus U HKOJIOTHYECKUE

21 (baxTopst https://m.edsoo.ru/9d2ca73f

22 Abuotuueckue (HaKTOpHI. 0.5 https://m.edsoo.ru/afad9188
«Mopdonornyeckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buoTtnueckue daxktopsl https://m.edso0.ru/a4928c61
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DKOJIOTHYECKHE XapaKTePUCTUKU
nomyssituu. [IpakTudeckast pabora

24 Ne 2 «Iloncuér nnotHoCTH 0.5 https://m.eds00.ru/d6945d54
TOITYJISIIIUH Pa3HbIX BUOB
pacTeHUiN»
Coo01ecTBa OpraHu3MoB — _

25 GHOLEHO3 https://m.eds00.ru/88d19c62
DKOJIOTUYECKHUE CUCTEMBI

26 https://m.edsoo.ru/l1ead9dff
(3xocuCcTEMBI)
OcHOBHBIE TIOKA3aTeNIN YKOCHCTEMBI.

27 OKOJIOTHYECKUE TIUMPAMUJIBI. https://m.edso0.ru/8ch85173
CsoiicTBa 3xocucteM. Cykueccus

28 [Ipupoanslie 3xocHucTEMBI https://m.eds00.ru/738929d3

29 AHTPOTIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/c5534e2d
buocdhepa — rmobanbHas _

30 SKOCHCTEMA 3eMIII https://m.edsoo.ru/6c4997cf
3aKOHOMEPHOCTH CYIIECTBOBAHHUS _

31 Grochepsi https://m.edsoo.ru/c929ffbc

32 YenoseuecTBO B Orochepe 3emnu https://m.eds00.ru/482d6168
Cocy1iecTBOBaHUE TTPUPOJIBI U

33 Y pup https://m.edsoo.ru/ee2b94a4

YCJI0BCUCCTBA
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PesepBHeIil ypok. O000IIIEHHE TEMBI

34 «Coo01ecTBa U HKOIOTHYECKHE 1 https://m.edso0.ru/82¢3bb5f
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10
34 0 25

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMBI

10 KJIACC

Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ILHON MPOrPaMMBbI CPETHET0 00IIIero 00pa3oBaHMs

CdopMUpOBaHHOCT 3HAHMM O MeCTe U POJM OHOJIOTMU B CHUCTEME
HAY4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOI
€CTECTBEHHO-HAy4YHOW KapTUHBI MHUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE
O6uosiorny; (PyHKIHMOHAJIBHOW TPaMOTHOCTH YEJIOBEKa Ui pEIIeHUs
KHU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJCpKAaHHE OUOJOTMYECKUX TEPMHHOB U
HOHSTHIN: KHU3Hb, KJIETKA, OpraHu3M; mMetaboan3M (0OMEeH BElIECTB U
npeBpalieHre SHEPruu), TromeocTta3 (caMoperyssius), ypOBHEBas
OpraHu3aIHsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BeIcHHE (PEPOTYKITHS),

HaCJICACTBCHHOCTh, USMCHYUBOCTD, POCT U Pa3BUTUC

YMeHue uziarath OMOJOruYecKue Teopun (KJIeTouHas, XpOMOCOMHad,
myTaruonHas), 3akoubl (I. Menaens, T. Moprana, H.W1. Basuiosa) u
yueHusi (0 IEHTpaX MHOrooOpasusi U MPOMCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.I1. BaBuioBa), onpeneisiTh rpaHUIbl MX MIPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMmenune BJIaACTh MCTOAAMU HAY4YHOro IIO3HAHUA B ouonoruu
(Ha6J’IIOI[eHI/IC W OIIMCAHHC JXHUBBIX CHUCTCM, IMPOLCCCOB U HBHCHHﬁ;
OpraHu3anusAa u IMPOBCACHUC OHOJIOrNYECKOT0 OKCIICPUMCHTA,
BBIABHKXCHUC TUIIOTE3HI, BBISIBJICHHC 3aBUCHUMOCTH MCKAY
HCCICAYCMbIMU BCIIMYNHAMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH, TeOpI/Iﬁ M 3aKOHOB; YMCHHEC
ACJIaTh BBIBOAbI HAa OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHHe BBIIEIATH CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
IMPOKapuoT MU 3SYKaApHUoT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHMU3MOB;  OCOOEHHOCTHM  TMpoOlleCCOB OOMEHAa  BEUIECTB U
OpeBpalieHusT SHEPruM B KJETKe, (POTOCHMHTE3a, IIACTUYECKOTO U
9HEPreTU4ecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PA3SMHOXCHUA, HHAWBHUYAJIbHOI'O Pa3sBUTHA
opranu3mMa (OHTOreHe3)
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YMeHue OpUMEHATh  IOJlyuyeHHbe  3HaHMA Ui OOBSICHEHUS
OMOJIOTMYECKUX TPOLIECCOB M SIBICHHUM, Ul MPUHATUS NPAKTUYECKUX
pelleHHi B MOBCEHEBHON )KM3HM B LIEsX oOecredeHns 6e30MacHOCTH
CBOETO 3/10pPOBBS U 37I0POBbsl OKPYKAIOIIUX JIFO/IeH, COOMIOIEHHUSI HOPM
IPaMOTHOTIO MOBEACHUS B OKPYIKAIOLIEH IPUPOAHOU Cpelie; IOHUMaHue
HEOO0XO/IMMOCTH MCMOJIb30BAHUS JOCTHKEHHIH COBPEMEHHON OHOIOrun
1 OMOTEXHOJIOTUH /17151 pallMOHAIBHOT'O IPUPOAONOIB30BAHNUS

YMeHHe pemarh 3JIEMEHTAPHBIE TEHETHUYECKUE 3aJadyd Ha MOHO- U
JIUTHOPUIHOE CKpEIIMBaHKE, CLEIJICHHOE HACJIEIOBAHUE, COCTABIISATh
CXEMbl ~ MOHOTMOPHIHOTO  CKpCIIMBAaHHUS  JUId  [peaCcKa3aHHs
HACJIEA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH J1TA0OpaTOpHBIE W MPAaKTHYECKHE PabOTH,
coOmonare mnpaBwia npu pabore ¢ ydeOHBIM H  JTa0OpaTOPHBIM
o0opyoBaHuEM

YMeHue KpUTHUECKHU OLEHUBATh M HHTEPIPETUPOBATH HH(POPMAIIIO
OHMOJIOTMYECKOTr0 COJIepKaHusl, BKIIOYAIONIYIO0 MCEBIOHAYYHbIE 3HAHUS
U3 pa3indHbIX UCTOYHMKOB (CMU, HaydHO-MOMYJISPHBIE MaTePHAIbl);
ATHUYECKHE AacMeKThl COBPEMEHHBIX HCCIEJJOBaHMI B OHOJOTHUH,
MEIHIMHE, OMOTEXHOIOTHH

10

YMeHue co3aBaTh COOCTBEHHBIC MHUChbMEHHBIE M YCTHBIE COOOIIEHUS,
00001m1ast 6MONIOrHYecKyl0 MH(OPMAILIUIO U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapar OMOJIOTHH

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOTrPaMMBbI CpeIHero o01ero o6pa3oBaHus

CdopMUpOBAaHHOCTh 3HAHUM O MECTE M POJIM OWOJIOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBCHHBIX HAYK, B (HOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA W HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIC POCCHMCKHUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
O6uonoruy; (PyHKIMOHAIBLHOM TPAMOTHOCTH 4YeJOBEKa ISl pelleHus
KU3HEHHBIX 3a7a4
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2

YMeHHe pacKphIBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB H
TIOHSITHIA: BUJI, IOMYJIALNS, TeHO(DOH I, IBOJIOLUS, ABIKYIIHE CUITBI

11 KIIACC

(dbakropnr) DBOJIIOLINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BUJI000pazoBaHue, 9KOJIOTHYECKHE (bakTopsI, 9KOCHCTEMA,
MPOJIYLEHThI, KOHCYMEHTBI, peyLI€HThI, €M MUTAHUS,

HKOJIOTHUECKas MMpamMuJia, OMoreoreHos, onocdepa

YMeHue uznaratb OHOJIOTHYECKHE TEOpUH (IBOJIOIMOHHAsS Teopus Y.
JlapBuHA,  CHHTETHYECKas  TEOpPHs  OBOJIONWHU), 3aKOHbI U
3akoHOMepHOCTH (3apojbimieBoro cxojactBa K.M. bapa, uepenoBanus
[JIaBHBIX HampaiaeHui u mytei 3somtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M.  Bepuamckoro), ompenensTh  IPaHMIBI  UX
IIPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHue BJIaACTh MCTOAAMU HAYYHOro IIO3HAHUA B OHoI0ruun
(HaG.HIOI[eHI/Ie U OIMMCAHUC KUBBIX CHCTCM, MPOLECCOB U HBJ’IGHHﬁ;
opraHu3anusa n MMPOBCACHUC OHOJIOTUYECKOr0 OKCIICPUMCHTA,
BBIABHUXCHHUC THUIIOTE3bI, BBISAIBJICHHUC 3aBUCHUMOCTH MCKAY
HCCICAYCMBbIMHU BCIIMYMHAMMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TGOpI/Iﬁ M 3aKOHOB, YMCHHC
ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe?,YJ'H)TaTOB)

YMeHne BBIICTSATh CYyIECTBEHHBIC TIPU3HAKU CTPOSHHS OMOIIOTHIECKUX
OOBEKTOB:  BHJOB, TMOIMYJSALWH, TPOIYIEHTOB, KOHCYMEHTOB,
PEOyLEHTOB, OMOTEOLEHO30B M 3KOCHCTEM; OCOOCHHOCTH IPOIIECCOB
HacJIeCTBEHHOM N3MEHYHBOCTH, €CTECTBEHHOTO otoopa,
BU/I000pa30BaHMs, IPHUCIOCOOJCHHOCTH  OPraHW3MOB, JCHCTBHUS
9KOJIOTMYECKUX (DAaKTOPOB Ha OPTaHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPruM B HKOCHUCTEMAax, aHTPOMOTCHHBIX M3MEHEHUI B SKOCHCTEMax
CBOEI MECTHOCTH, KPYTrOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX IUKIOB
B Onocdepe

YMeHHe TPUMEHATHh TMOJy4YeHHBIE 3HAHUS I8 OOBSICHEHHS
OMOJIOTMUECKUX TMPOIIECCOB U SIBJICHUH, ISl MPUHATHS MPAKTHUECKUX
pelleHri B MOBCEAHEBHON KU3HU B LIEAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbS U 37J0POBbs OKPY>KAIOIIUX JIIO/IeH, COONIOICHNS HOPM
rPaMOTHOIO NIOBEJICHUS B OKPY>KaIOIel MPUPOJHON Cpe/ie; TOHUMaHHe
HEOOXOJMMOCTH HCIIOJIb30BAHUS TOCTHKEHUIN COBpPEMEHHOM Ouonoruu
JUTSL pallMOHAIBHOTO MTPUPOIONIONB30BAHUS
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VYMeHue peuiaTh 3JCEMCHTAPHBIC OHOJIOrHYECKHE 3aJa4yu, COCTaBJIATH
CXCMbI IIEPCHOCA BCUICCTB U OHCPIUH B 9KOCHUCTEMAX (I_Iel'II/I HI/ITaHI/IH)

VYMeHHe BBINIOJHATH JIA0OpPAaTOpHBIE HM  TPAaKTUYEeCKHe padoThl,
coOmomaTh TmpaBuWja TpH padoTe ¢ y4eOHBIM | J1TaDOpaTOPHBIM
00opyTIoBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh HH(OPMALINIO
OHMOJIOrMYECKOr0o COJIepKaHus, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nudHbIx KcTouyHUKOB (CMU, HaydHO-TIOMY/ISpHBIE MAaTEPHAIIBI);
paccMaTpuBaTh r7100agbHbBIe  3KOJOTUYECKHE po0IeMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIIIIO

10

YMeHue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
000011as1 OMOTOTUYECKYI0 WH(OPMAIUIO M3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJIH30BATh MOHATHIHBINA anmapaT OHOJI0THA

45




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

Kon
1 buoinorus kak Hayka
Buonoruss — Hayka o xuBOW mpupone. Ponp Ouomorum B opmMupoBaHHH
11 COBPEMEHHOM Hay4yHOH KapTUHbI MUpa. CucTeMa OMOJOTMYECKUX HAYK
MeToapl TO3HAHUS KUBOW NPUPObl (HAOIOJCHHUE, SKCIIEPUMEHT, OIHMCaHUE,
1.2 u3MepeHue, Kinaccudukamnys, MOJSIUPOBAHKUE, CTATUCTHYECKas oO0paboTka
JTAHHBIX )
2 JKuBbIE CHCTEMBI 1 IX OpraHu3anus
JXubie cuctembl (OMOCHCTEMBI) KakK MpeaMer u3ydeHus ouonoruu. CBOMCTBa
2.1 OMOCHCTEM | UX pa3sHooOpa3ue
YpoBHH oOpraHu3zanud OWOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUH, KIETOUYHBIH,
2.2 OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHBIH
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU
XUMHYECKUH COCTaB KJIETKH. XHMHYECKUE JJIEMEHTBhI. MaKpOAJIEMEHTHI,
3.1 MUKpoaieMeHThl. Bona u  MuHepanbHble BemiecTBa. DOyHKIUMM BOABI U
MUHEpPAJTBHBIX BElIecTB B kieTke. [logaepxanue ocMoTuyeckoro OanaHca
benku. CoctaB u crpoeHue OENKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HeszamenuMble 1 3aMeHUMbIE aMUHOKHUCIIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCIKOBOW MOJIEKYJbl ([IEpBUYHAs, BTOpUYHAs, TPETUYHAS U
YeTBEpTHYHAsI CTPYKTypa). XUMHYECKHE CBOIcTBa OenkoB. buonmormuyeckue
3.2

(byHKIHU OENKOB.

®epMmeHThl — Ouosoruueckue karanuzatopbl. CTpoeHHe (QepMeHTa: aKTUBHBIN
HeHtp, cyOctpatHas cneunpuyHoctb. Kodepmentsl. Burtamuubpl. OTnuuns
(epMEHTOB OT HEOPraHUYECKHX KaTaTIu3aTOPOB
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3.3

VrieBobpl: MOHOCaxapuabl (Ir0K03a, pubo3a U JAe30KCHpH003a), TUCaXapHIbl
(caxapo3a, makto3a) W moiaucaxapuabl (KpaxMas, TJIHMKOTEH, MeJUTI0I03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlunuaer: TPUTTUIEPUIB, CTEpOUIbI, dbochomunuab.
[I'unpodunsHOrUAPOPOOHEIE CcBOMCTBA. buonormueckue QYHKIMHU JTUIHIOB.
CpaBHeHuE YIJIEBOOB, OEKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTUU

3.4

Hyxkneunoseie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX

kucnotT. Ctpoenue u pynkuu JJHK. Ctpoenue u pyuxiuu PHK. AT®: ctpoenue
U QYHKIHH

3.5

[MuTtonorus — Hayka o kietke. Knerounas reopus. MeTopl n3ydeHus
KJIETOK

3.6

Knerka kak memoctHas >kuBasi cucrema. OOmiue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHasi memOpana, monekynasl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a Oenka

3.7

Tumsl KJIETOK: dyKapuoTH4ecKas U npokapuorndeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudecko — kinerku. Kierounas crtenka Oaktepuil.  CrpoeHue
HYKApHUOTHUECKOW KIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOM, >KUBOTHOW U
IpUOHOI KIIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKA, IVIMKOKAJIUKC, HX
¢ynkuuu. [Tnasmarndeckas memOpana, e€ cBoiictBa u ¢pyHkun. lluromnazma n
e€ opra"ouibl. OJHOMEMOpPaHHbBIE OPraHOUAbI KJIETKU: HI0IIJIa3MaTH4eCKasi CeTh
(3IIC), ammapar I'onbmku, aU30cOMBI. [107yaBTOHOMHBIE OpPTaHOWIbI KIICTKH:
MUTOXOHJPHUH, IutacTHabl. IIpouncxoxkaeHrne MUTOXOHAPUM W IacTui. Buibl
wiactu. HememOpaHHble OpraHouabl KIETKH: pUOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KTyTHUKH. DyHKINN OPraHOUAOB KIETKU. BKiltoueHus

3.9

SAnpo — perynaTopHblii LeHTp kieTku. CTpoeHue sijapa: sjepHas 000J0uKa,
KapHoIUIa3Ma, XpPOMaTHH, SIIPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELECTB B KIETKE

X{I/IL’-HCHGHTGHLHOCTB KJICTKH

4.1

OOMeH BeIeCTB, WM METaboIu3M. AcCCHUMWIAIMS (IUIACTUYECKUI OOMEH) U
TUCCUMWIALUS (JHEPreTHUECKUIT OOMEH) — JIBE€ CTOPOHBI EIMHOTO Mpolecca
MeTtabonmu3ma. Tumbsl oOMeHa BELIECTB: aBTOTPO(GHBIN U reTepoTpodHsblii. Pomnb
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KJIETKE
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4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakuuu portocunresa.
O¢ddexktuBHOCTE (hoTOCHHTE3a. 3HadeHHE (HOTOCHHTE3a Ui JKU3HU Ha 3emile.
Bnusaue ycnoBuili cpeabl Ha (OTOCHHTE3 W CHOCOOBI TOBBIICHHUS €rO
HOPOAYKTUBHOCTH Y KYJBTYPHBIX PAaCTCHUH.

XeMocHHTe3. XEMOCHHTE3HpYIoIHe OakTepuu. 3HAYeHHE XEMOCHHTEe3a s
JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KieTke. PaciiemnyieHue BeIIECTB, BBIICICHHE U
AKKyMYJHpPOBAaHUE OHEPrMM B KIETKE. OTalbl 3HEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OkucieHHe, WIM KIETOYHOE
nbixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMEeHa

4.4

Peakuuu matpuunoro cuntesa. I'enernueckast unpopmanus u JIHK. Peanuzanus
reHEeTUYEeCKON nHpOopMaIuu B KieTke. [ eHeTHIeCKUiA KOJT M €T0 CBOMCTBA.

Tpauckpunms — matpuunblii cuate3 PHK. Tpancisiius — 6nocunres Gernka.

KonupoBanue amuHokuciot. Pons pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HU — BUpYChl. Mcropus otkpbitusi Bupycos (1.
MBanoBckuii). OCOOCHHOCTH CTPOSHHS U JKU3HEICSITEIBHOCTH BHPYCOB.
Bakrepuodaru. bone3nm pacTeHuid, >XKMBOTHBIX M 4YEJIIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oymutens CITNIa.
[IpodunakTruka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI

Pasmuoxenne n HHIAWBHUYaJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knetounbrii 1wk, WM KU3HEHHBIM LMK KIeTKH. MHTepdasza um MuTO3.
[Tponeccel, mporekaromue B MHTepdasze. Permnmukanus — peakiuss MaTpUuHOTO
cunreza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JumuionaHpli M TalIOMJIHBIA ~ XpOMOCOMHBIE  HaOOpbl.  XpOMAaTHIBI.
I{uronoruyeckue OCHOBBI PAa3MHOXKEHUS U HMHAMBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

I[eJIeHI/Ie KJICTKHU — MHTO3. CTaI[I/II/I MHUTO3a. Hpoueccm, IMPOUCXOAAIINEC Ha
Pa3HbIX CTAAUAX MUTO3A. buonoruueckuii cMbICI MUTO3a

5.2

®opMbl pa3MHOXKEHHSI OPraHU3MOB. Oecrosnoe U mojioBoe. Buael Oecrionoro
pPa3MHOXKEHUS: [IeJIeHHE HaJBOE€, IIOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. MIcKyccTBeHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €r0 3HaYCHHUE JIJISl CENEKLINN
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5.3

ITonoBoe Pa3MHOKCHHE, €0 OTIINYUA OT 0ecI1010T10.

Meiio3. Cragun wmeiio3a. Ilpomecchl, npoucxopsiiue Ha CTaausx Menosa.
IToBenenue xpomocom B meno3e. Kpoccunrosep. buonornyeckuil cmbIC U
3Ha4YECHHE Meio3a

5.4

["ameTorenes — mporecc 0O0pa3oBaHMs MOJOBBIX KJIETOK Yy JKUBOTHBIX. [loJIOBBIC
JKEJIC3bl. CECMCHHUKU U SUYHUKU. O6pazoBaH1/Ie M Pa3BUTHEC IOJIOBBIX KIJIETOK —
raMeT (CrepMaTo30ml, SIMIEKIIETKA) — criepMaTorene3 u ooreHes. OCoOeHHOCTH
CTPOEHUS SIMUEKJIETOK U criepMaTo30uaoB. OmnoaorBopenue. [lapreHorenes

5.5

WNunuBuayansHoe — pa3Buthe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO Pa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisnus, oprasoreHes. [loctamOpuonansHoe pasBuTHEe. THITBI
HOCTAMOPHOHAIBHOTO Pa3BUTHS: TpsiMoe, HempsiMoe (TMunHOYHOE). BrmsiHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE
YpOJICTBa.

Poct u pa3zeButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJUH Pa3BUTHS

HaCJ'IGI[CTBeHHOCTI) U U3BMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipenmer u 3agaun reneTuku. Mictopust pa3BuTHs reHeTUKH. BKitag pocCuicKux u
3apyOeXHBIX  yY€HBIX B  pPa3BUTHE TEHETUKH. MeETOoAbl  T'eHETHKH
(ruOpUIOTOTHYESCKHI, [UTOTEHETHYECKHUI, MOJIEKYJIIPHO-TE€HETHIECKHUH).
OcHOBHBIE TeHETUYECKUE MOHATHS. [ eHeThuueckas CUMBOJIHKA, UCTOIb3yeMas B
CXEeMax CKpeIllnBaHUuN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHMs MPHU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MoHorubpuaHoe CKpenuBaHue. 3aKOH €JIMHOO0Opa3usi THOPHIOB TEPBOTO
IIOKOJICHUA. HpaBI/IJ'IO JOMUHHPOBAHUA. 3akoH PaCHICIUICHUA TIPU3HAKOB.
I'unore3a yucToTh TameT. I1o1HOE ¥ HETIOIHOE JAOMUHHPOBAHUC.

I[I/II‘I/I6pI/II[HOG CKpCIIUBAaHHUC. 3aKOH HE3aBHCHMOTO HacCJICAOBaHHA IIPHU3HAKOB.
I_[I/ITOI"CHCTI/I‘IGCKI/IC OCHOBBEI ):[I/IFI/IGPI/II[HOFO CKpCHIMBAaHHA. AHaHHSI/IPYIOH_Iee
CKpCIIMBAaHHUC. Hcnons3oBaHue AHAJIIU3UPYIOLICTO CKpCIIMBaHUA JJIsA
OMPCACIICHUS I'CHOTHUIIA ocoou
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6.3

CuerieHHOe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HacJelOBaHUIO TeHoB. Hapymienwe cuemieHuss TEHOB B pe3yJsbTare
KPOCCHUHTOBEpa. XpOMOCOMHAs TEOPHs HACIEACTBEHHOCTH. | eHeTHUeCKE KapThI.

I'enetuka mnosia. XpOMOCOMHOE OIpEaETICHUE Ioja. AYTOCOMBI M IOJIOBBIE
xpomocoMmbl. ['oMorameTHele M TeTeporamMeTHble opraHu3Mmbl. HacnemoBanue
MIPU3HAKOB, CLIECTIJICHHBIX C MTOJIOM

6.4

W3meHunBoCcTh. Buabl M3MEHYMBOCTH: HEHACIEICTBEHHAs W HACJIEICTBEHHAs.
Ponp  cpeapl B HEHACHENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(UKAIIMOHHOW W3MEHYMBOCTU. BapuanuoHHBII psiag W BapHallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U Ka4eCTBEHHbBIE MPU3HAKT
U UX HopMa peakiuu. CBoKcTBa MOIM(DUKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBenHass, WM T'e€HOTHIINYECKass, H3MEHYMBOCTh. KoMOMHATHBHAas
W3MEHYMBOCTh. Mei0o3 W TIONOBOM TMpolecC — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTallMoOHHas M3MEHYUBOCTh. Kitaccudukanus MyTaiuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHUHBI MyTaluid. MyTareHHbIE (PaKTOPBHI.
3aKOH rOMOJIOTMUECKUX PSAJIOB B HAaclIeACTBEHHON u3meHunsocty H.M. BaBunosa

6.6

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T'€HETUKU
YyeJIOBeKa: reHeaIOTUIECKHUIA, OJIM3HEIOBHIH, LIMTOreHETUYECKUIA,
OMOXMMHYECKH, MOJEKyJIIpHO-TeHeTuuecKuid. CoBpeMEHHOE OTpeesieHue
TE€HOTHUIIA. TOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YMCIIE C
nomoipio III[P-ananu3a. HacnencrBenHble 3a00jieBaHUS YEIOBEKA. I'€HHBIC
Oone3nu, 00JIE3HH C HACIICJCTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6ose3nn. ComaTHUeCKue U TeHepaTUBHbIC MyTalluu. [[pUHIUIIBI 310POBOTO

00paza ®KU3HH, TUATHOCTUKH, TPODUIAKTHKY 1 JICUCHUS TCHETUIECKUX OO0JIe3HEH.
Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKON T€HETUKHU B
MPEIOTBPAIEHUH U JICUCHUN T€HETHICCKUX 3a00JIeBaHUI YelToBEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa U IIpoLecc. 3apoKIEHUE CEJIEKIIMU U IOMECTUKALMS. Y UeHUE
H.. BaBwioBa 0 LEHTpax MPOHMCXOXKAECHUS W MHOrooOpasusi KyJbTYpPHBIX
pacteHuid. LleHTpBl NPOMCXOKIEHUS JOMAallHUX XHUBOTHbIX. CopT, mnopona,
mTaMMm
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7.2

CoBpeMeHHbIE METOJbl CeNEeKIMU. MaccoBbIi M WHAMBUIYAIbHBIH OTOOpHI B
CEJIEKIIMM pAacTeHHi M XKUBOTHbIX. OIlEHKa 3KcTepbepa. biaM3kopoacTBEeHHOE
cKkpeuBaHue — HMHOpuAMHr. Yuctas nunus. CKpelMBaHUE YHUCTBIX JIMHHMA.
['eTepo3uc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ay TOPUIMHT.
Otnanénnas tuOpuamzanuss u e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUIIONAOB. JIOCTHIKEHMSI CEJIEKUMU DPACTEHUH, JKUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3

buotexHosoruss Kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXEHEpHUs. OTambl
co3nanusi pexomOmHaHTHOW JIHK wm Tpancrennsix opranu3moB. Kierounas
umxeHepus. Kierounsle KynpTypsl. MUKpPOKIIOHAIbEHOE Pa3MHOXKEHHUE PACTEHUH.
KnonupoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.
Okonoryyeckue M dTHYeckue  mpodiembl. MO  —  reHeTuyecku
MOIU(UIIUPOBAHHBIE OPTAHU3MBI

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

OBOIIIOIMOHHAS OMOJIOTUA
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11

DBOIOIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHUH.

CeugnerenbctBa  3BoMoUMH.  [lanmeoHToJOrMyYeckue:  MOCIIENOBATENBbHOCTh
MOSIBJICHUsSI BHMJOB B MAJEOHTOJIOTMYECKON JIETONMUCH, NepexoaHble (HOPMBL.
buoreorpaduyeckue: cxoacTBO U paznuuue GpayH u Gprop MaTEpUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE. CXOACTBA W  pa3nuyus SMOPUOHOB pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE. TOMOJOIMYHBIE, aHAJIOTUYHBIE,
pPYOMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJIEKYISIpPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH Yy Bcex
OpTraHU3MOB

11 KITACC

1.2

OBomonnonHas teopus Y. Jlapsuna. I[Ipeanoceliiku BO3HUKHOBEHUS 1apBUHU3MA.
JIBHOKYIIME CHIIBI ABOJIFOLIMU BHIOB 110 [lapBuHYy (M30BITOYHOE PA3MHOKCHUE MIPU
OTPaHUYEHHOCTH PECYpCOB, HEOIpeaesléHHas W3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunterndeckas teopust 3Bostoiuu (CTD) v OCHOBHBIE €€ MOJIOKCHHSI.

MuxkponsBosmrorus. [Tonmynsmnms Kak eIMHAIIA BUIA U SBOJTIOIUN

1.4

JBwxytiue cuibl ((pakTopbl) SBOMIONKMU BUIOB B HpUpone. MyTalMOHHBINA
mporecc U KOMOWHATHBHAS M3MEHYUBOCTh. [lOmymsiiinoHHBIE BOJHBI U Apeud
reHoB. M3omnsus u murpanusi. ECTecTBeHHBIN 0TOOp — HAMPaBISIONIHA (aKTop
sBOIOIIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcniocoONeHHOCT, OpPraHM3MOB Kak pe3yibTarT dBomonuu. [Ipumepsr
MPHUCTIOCOOICHHI y OpraHu3MoB. ApoMop(h03bl U UANOATANTAIIUH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHbIE (OpMBI BUA000OpA30BaHMUS:
reorpaduueckoe, SKOJIOrHIecKoe

1.5

MakposBomronst.  Popmbl  3BoMOLMU:  (UIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napamienbtas. HeoOparumocTs 3BOMIONNN

BozunkHoBeHHE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuHble TpeJCTaBICHHUS O 3apOXKACHUM SKU3HH. HayuyHble Trumnoressl
BO3HMKHOBEHHUSI J>KM3HM Ha 3emJje. a0uoreHe3 W MaHCHepMHs. XUMUYecKas
SBOJIIONMS. DKCIEPUMEHTAIbHOE TMOATBEPKACHUE XHUMHUYECKOM HBOIIOLIUU.
HauanpHble sTanbel Ouosoruveckoit spomtonmu. ['mmoresa PHK-mmpa. Tlepsoie
KJIETKU U MX 3BOJOLUSA. DOPMUPOBAHUE OCHOBHBIX TPYIII JKUBBIX OPTaHU3MOB
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2.2

PazButue xu3Hu Ha 3emie mo spaM M nepuoaaMm. Karapxei. Apxeiickas u
nporepo3oiickass dpel. [lameosolickas 3pa u €€ mNepuoabl. KEeMOPUHCKHIA,
OPJIOBUKCKHM, CHUIyPUHUCKUH, JIE€BOHCKUH, KaMEHHOYTOJbHbIM, MEPMCKUM.
Me3o30iickas 3pa U €€ NepuoIbl: TPUACOBBIN, FOPCKHI, METOBOM.

KaitHo3oiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.
XapakTepucTuka KIMMaTa M TeOJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Taribl
HBOJIIOLIMUA PACTUTEIHHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHAd U
)KUBOTHBIX. [losIBIEHME, paCUBET U BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4Y€eCKOro Mupa KaK OTpaXCHUC IDBOJIIOLUH. OCHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPraHnu3MOB

2.4

OBojronMs YeraoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3Butue mnpencraBieHH O
MIPOUCXOXKICHUHN YesloBeKa. MeTobl u3yueHus: antponoreHesa. CxoicTsa u

pa3inuunsa 4CJI0OBCKaAa U )KUBOTHBLIX. CucreMaTH4eCKOE IT0J0KESHHUE YSI0BEKA.

Jemwxymue cwibl (hakTopbl) aHTponorenesa. HacnencTBeHHass I3MEHUUBOCTD U
ecTeCTBEHHbII 0TOOp. OOlIecTBeHHBIH 00pa3 >KU3HHU, H3TOTOBJIEHUE OpPYAUN
TpyZa, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIe CTaJUU MU BETBH DBOJIIOIIMU YCJIOBCKA. aBCTpaJ'IOHI/ITeKI/I, qu'IOBeK
yMenbid, YenoBek mnpaMmoxomsuuid, YenoBek HeaHAEPTaNIbCKHil, YemoBek
pasyMHbIii. Haxonkyn WCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 XKU3HH, OPYIUs

2.6

Yenoseueckue pachl. OCHOBHBIC OOJNBIIKE packl: eBporeouaHas (eBpasuiickasi),
HETrpo-aBCTpaIONIHAS (’xBaTOpHANbHAS), MOHTOJIOMIHAS
(asmarckoamepukaHckas).  UepThl  MPHUCIOCOOIEHHOCTH  MPEICTABUTENCH
YeNI0OBEUYEeCKUX pac K YCJIOBHUSM CYIIECTBOBaHUS. ENMHCTBO UeIOBEYECKUX pac.
Kputnka pacuzma

OpraHu3mbl 1 OKpy>Karolas cpena

3.1

DKOJIOrHsl KaKk Hayka. 3aJjayd M pa3feibl 3KOJIOTMU. METOIbl 3KOJIOTHYECKUX
HCCJIEI0OBaHMUM. DKOJOTHYECKOe MUPOBO33peHne. Cpenbl 0OUTaHHsI OPraHU3MOB!
BOJ[HAs, HA3EMHO-BO3IyIIIHAs, TOYBEHHAsI, BHYTPUOPTraHU3MEHHAas

3.2

Oxkonoruueckue  Qaxtopel. Knaccupukanus  SKOJIOrMYECKUX  (PaKTOPOB:
abMoTHYeCcKHe, OMOTHYECKHE M aHTpOIOreHHble. JlelcTBUE HKOJIOTMYECKUX
(haKkTOpOB HA OPraHU3MBI
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3.3

Abuotndeckue (aKTOphl:. CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOIM3M.
[TpucnocoOieHnst OpraHu3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB.

buonoruyeckue PUTMBI

3.4

buotnueckue ¢akropsl. Buabsl OnoTHYecKHMX B3aUMOACHCTBUNA: KOHKYpPEHIUS,
XHIIHAYECTBO, IIapa3suTHU3M, MYTyaln3M, KOMMEHcanu3M (HaxJIeOHUYEeCTBO,
KBapTHPAaHTCTBO),  aMEHCAJM3M, HEWTpamu3M. 3HaueHHe  OHOTHYECKHX
B3aMMOJICHCTBUH JIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOLIECTBAX

3.5

DKOJIOTHYECKHE XApPaKTCPUCTUKU MMOITY AWM. OCHOBHEBIE II0Ka3aTcIn
MONYJIALMHA:. YHUCJICHHOCTB, IUIOTHOCTh, POXKIACMOCTh, CMEPTHOCTbH, IPHUPOCT,
MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU MNOITYJISIIHUU U eé peryjsinus

Coo01recTBa U PKOJIOTUYECKUE CUCTEMBI

4.1

Coo0mecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUI0Bas,
npocTpaHCTBEeHHAs, Tpoduueckas (muiieBas). Buabl-qomMmuHanTel. CBS3H B
ouoneHose

4.2

ODKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTGMLI) . [TousTne 00 3KOCHUCTEME n

ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHl HSKOCHCTEMBI: MPOJYIEHTHI,
KOHCYMEHTHI, pelyleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUHU B SKOCUCTEME.
Tpoduueckue (mMUIIEBbIE) YPOBHH 3KOCHUCTEMBI. IIWIEBbIE IENH M CCTH.
OCHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: OMoMacca, MPOAYKIHS. IKOJOTUYECKHE
MUPAMHUJIBL: IPOTYKITUH, YUCICHHOCTH, OoMacchl. CBOWCTBA IKOCHCTEM:

YCTOI\/'I‘II/IBOCTB, CcaMoperysnus, pa3BuTHUC. CYKI_IGCCI/I}I

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCHUCTEMA XBOMHOTO WJIU
HIMPOKOJIUCTBEHHOIO JIeca.
AHTpPONOreHHbIE 3KOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0IKOCUCTEMBI.

buonornyeckoe u X035MCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U
ypOOdKOCUCTEM.

buopasnoobpazue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTr0 Pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o Ouocdepe. ['panuibl, coctaB u CTpyKTypa
o6uoctepsl. Kupoe BemectBo U ero QyHkuuu. OcobeHHOCTH Ouochepbl Kak
MI00ATLHOW AKOCHCTEMBI. JIMHAMHUYECKOe paBHOBECHE W OOpaTHas CBSI3b B
o6uocepe. KpyroBopoTs! BeniecTB 1 OMOT€OXUMUYECKHE IIUKIIbI JIEMEHTOB

(yriepona, azora). 3oHanbHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIN
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['moGanbHbIE IKOIOTUYECKUE TPOOIEMBI.
4.5

ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI

OcHOBa palMOHAIBHOIO YINpaBJIECHUS MPUPOAHBIMU  PECYpPCAMH

YenoBeuecTBO B Omocdepe 3emin. AHTPOIOTEHHBIE M3MEHEHHS B Ouocdepe.

n HuX

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChI
CETH

HUHTEPHET

55




55





