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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmbl MO OMOJIOTHU TEOPETUUYECKYIO OCHOBY JUISI OMPEACNICHUS MOAXOAO0B K (hOPMHUPOBAHUIO
colepkaHusi ydyeObHoro mpeameTra «buororus»  cocrtaBunu:  KoHuUenTyalubHble mojoxkenus DPIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, collepKaHusl, Pe3yJIbTaTOB OOY4YEeHHS U TPeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB,
MOJIOKEHUST 00 OOMMX MLeNIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBblI CPEIHEro O0OIero
obOpasoBanusi B Poccuiickoit deneparnu, a Takke MOJOXKEHHS O crienuuke OMoJoTHH, e€ 3HAYCHHH B MO3HAHWUU >KHBOU
MIPUPOILI U OOECIICUECHUN CYIIECTBOBAHUS dYeloBeueckoro ooOmecTtBa. COrTacHO Ha3BaHHBIM ITOJIOKEHUSM, OIPEICICHBI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu Ja€T MpelCTaBiIeHUE O IesX, 00 oOmieil cTpareruu oOy4eHHs, BOCIUTAHUS U Pa3BUTUS
oOy4daronuxcsi cpeAcTBaMu ydeOHoro mpeamera «buosorus», onpenenser 00s3aTeIbHOE MPEAMETHOE COAEpPIKAHUE, €ro
CTPYKTYPY, pacrpeiesieHue Mo pa3zesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATEIbHOCTh U3yYEHUsl YYEOHOTr0 MaTepHaa C
Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme mo OMOJIOTUM TakXe€ YYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJbTaraM oOy4deHUs B (POPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEILHON JAEATEIbHOCTH/YUEeOHBIX
NelcTBUM 00yYarommXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIUIT MPEEMCTBEHHOCTA B U3YYCHHUH
Oouomnoruu, 6aroiapsi 4eMy B HeW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3AHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAyYHOI0 MUPOBO33PEHHUS], LIECHHOCTHBIX OPUEHTAIUN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHS, PEICTABICHUIN
0 3JIOPOBOM 00pa3ze *KW3HU U OCPEKHBIM OTHOILICHUEM K OKpYKarouieh npupoaHout cpeae. [lorTomy Hapsay ¢ uzyueHuem
00111€0M0JIOTUYECKUX TEOpHUM, a TakKe 3HAHUM O CTPOEHUU >KUBBIX CHCTEM PA3HOrO0 paHra U CYHUIHOCTH OCHOBHBIX
MPOTEKAIONUX B HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YyJIETIEHO BHUMAHHUE HCIOIH30BAHUIO MOJYYCHHBIX 3HAHUU B
MOBCETHEBHON KM3HU JUIsl PEUICHUs MPUKIAAHBIX 337ad, B TOM 4YHUCJE: NMPOQUIAKTUKA HACIEJICTBEHHBIX 3a00JeBaHUN
YeJI0BeKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS HKOJOTHYECKU LEJIeCO00pa3HOro MOBENCHUS B
OKpY’Karolel MPUPOTHON Cpelie, aHallM3a BJIMSHUSA XO3IMCTBEHHOM JESATEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHE BHUMAHMS K MPUKIAJAHOM HAIMpaBICHHOCTH ydeOHoro mnpeamera «buosorus»
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NPOJUKTOBAHO HEOOXOJMMOCTBIO OOECHEUYEeHHs] YCIOBUM JJisi pPEIIeHUs] OJHOW W3 AaKTyallbHbIX 3aJad LIKOJBHOTO
OMoJoTHYECKOTO 00pa3oBaHMs, KOTOpas Mpearnojaraet (GopMHUpOBaHUE y OOYYaAIOMUXCS CIIOCOOHOCTH aJanTHUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero o6miero oOpa3oBaHus 3aHUMaeT BakHoe MecTto. OHa obOecrieunBaeT GOpMUPOBAHUE Y
oOy4Jaronuxcsi MpeICTaBICHUd O HAYYHOM KapTUHE MHpa, pacliupser ¥ o000IIaeT 3HAHUS O KUBOM Mpupojae, e€
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3alMM U HBOJIOLMH, CO3/Aa€T YCIOBUS MJIA: MO3HAHUS 3aKOHOB >KMBOM
npupoasl, (hopmupoBaHus G(YHKIHOHATHLHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOr0 # 0O€30MacHOro o0pasza >KH3HH,
AKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJI PEHICHUS BOCHUTATENIbHBIX M Pa3BUBAIOIINUX 33]1a4 CPETHEro 00Iero
oOpa3zoBaHusl, colyaau3auu oOyvaromuxcs. M3ydeHue Ouonorud oOecrieurBaeT ycloBUs Uil (HOPMHUPOBAHUS
HMHTEIJIEKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMAIIMOHHBIX HABBIKOB, ACTETUUYECKON KYJIBTYpbl, CIOCOOCTBYET
WHTETpalu OMOJOTMYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUHU U
reorpaduu. Ha3BaHHbIE TMOJIOXKEHUS O TMpeJHA3HAYCHUU Y4YeOHOro mpeamera «bHOJOTHS» COCTaBUIM OCHOBY IS
oTpeJeIeHHs TTOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPIKAHUS, IPEICTABIEHHOTO B IIporpaMMme 1o OMOJIOTHH.

OT6op coxaepxxkanusi ydyeOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C TMO3ULIUM
KYJBTYPOCOOOPA3HOI0 MOAX0/1a, B COOTBETCTBUM C KOTOPHIM 00yYaromKecs: N0 KHbI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMBbIC
u1st (popMUpoBaHUs 001 KyIbTYphl, ONIPEACIISIIONINE aICKBATHOE TTOBEJEHHE YeIOBEKa B OKPY KaIOIIEH MPUPOIHON cpelie,
BOCTpEOOBaHHBIC B ITOBCETHEBHOM KU3HU U MPAKTUUYECKOMN AesATeaIbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWM 3aHMUMAIOT
AIIEMEHTBI COJIEp’KaHUs, KOTOPBIE CIY>KaT OCHOBOHW st (pOPMHUPOBAHUS TMPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTHUHE MHpa U IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOIIMX TyMaHU3AIUU OUOJOTUYECKOTO
o0pa3oBaHus.

CTpykTypupOBaHUE COJACp)KaHUS Y4YEeOHOro Marepuaja B MporpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHHUS 3HAHUK 00 OTIMYMTENBHBIX OCOOCHHOCTAX KUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AIMH U
ABOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType Y4eOHOTO TpeaMeTa « buosiorusy BhIIENEHBI CIETYIONIUE CONePKATEIHHBIC
nuHun: «buonorus kak Hayka. MeToasl HaydHOTO MO3HaHUs», «KieTka kak Ouojiormueckas cucrema», «OpraHu3M Kak
ouosiormyeckas cucrema», «CuctemMa W MHOrooOpasue OpraHHYeCcKoro Mupa», «IBOJIONMUS >KUBOM MPUPOIBDY,
«IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTHY.



Lens u3ydenust yueOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpTaHU3AIMK JKUBBIX CHCTEM PA3HOTO paHra M NMPHOOPETCHHE YMEHHM HCIOJIb30BaTh ITH
3HAHWS IS TPAMOTHBIX JEHCTBUIA B OTHOIICHUH OOBEKTOB YKHBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HECHHBIX TIPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 06a30BOM YpOBHE OOECIEUUBACTCA PEIICHHEM
CJIeYIOLIUX 3a/a4:

OCBOEHHE OOYYalOIUMUCS CUCTEMbl 3HAHUN O OWUOJOTUYECKUX TEOPHUSAX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TE3aX, MPaBUIIAX, CIYXKAIIMX OCHOBOH Isi (hOPMHPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MUpa, O
METO/IaX HAy4YHOTO MO3HAHUs, CTPOEHWH, MHOTOOOpa3uu U OCOOEHHOCTSIX UBBIX CUCTEM Pa3HOIO YPOBHS OpraHu3allui,
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEI0OBaHUSAX B OUOIOTHY;

dbopmupoBaHre y OOy4YaromMXCs MO3HABATEIbHBIX, MHTEIUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
aHaju3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISIIOB, UJEH U MTOAXOJ0B K U3YUYCHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHHU3allly;

CTaHOBJICHHE y 0OydYaromuxcsi oO0mel KyiabTyphl, (YHKIIMOHATHHOW T'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH U
OLICHUBATh SIBJICHUSI OKPYXKAIOIIET0 MHUpA >KMBOW MPUPOJBI HA OCHOBAaHWUU 3HAHWUU U OIBITA, MOJYYEHHBIX MPU U3yUYECHUU
OMoJI0oTrNY;

dbopMupoBaHrue y OOYYaAIOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHWE OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOU
NEATEIbHOCTU YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHA;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEIIOBEKOM >KMBOW MPUPOJBI, HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K HEH, COOIO/ICHUS STUYECKUX HOPM TIPH MPOBEJCHUU OMOJOTUYECKUX MCCIEIOBAHUN;

OCO3HAHME IIEHHOCTU OMOJIOTMYECKUX 3HAHUM ISl TIOBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpPHI, 111 POpMUpPOBaHUS
Hay4YHOTO MUPOBO33PEHUS,

NpUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W yMEHUN B TIOBCEAHEBHOM >KM3HHM [UUIsI OLIEHKH TOCJTEACTBUN CBOEH
NEATECIIbHOCTH 110 OTHOIICHHIO K OKpYXKalIlel cpeae, COOCTBEHHOMY 370pPOBBbI0, OOOCHOBaHHME W COOJIOJICHHE MeEp
podUIaKTUKH 3a00JICBaHU.

B cucreme cpennero obmiero obpazoBanusi «buonorus», uzydaeMas Ha 0a30BOM YPOBHE, SIBISETCS 00s3aTEIbHBIM
y4eOHBIM MPEAMETOM, BXOJISIIUM B COCTaB MPeaIMETHON 001acTH « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI.

Jlnia uzydyenust 6uosioruu Ha 6a30BOM ypOBHE CpeHEro oluiero oopazoBanusi orBoguTcs 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hepento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COIAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorusa kak Hayka. CBs3bp OMOJOTMH C OOLIECTBEHHBIMH, TEXHUYECKUMH W APYTHMMH €CTECTBEHHBIMH HAayKaMH,
dbunocodueit, 3TUKON, FCTETUKOW U TMpaBoM. Ponb Ouonoruu B (OpPMHUPOBAHMM COBPEMEHHOW HAy4HON KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM NpUpOJbl (HAONIOIEHUE, OHKCHEPUMEHT, OINHCaHuEe, HU3MEpeHHe, KiaccupuKauus,
MOJICTUPOBaHUE, CTaTUCTUUECKas 00pabOoTKa JaHHBIX).

JlemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, k. Yorcon nu @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IPUPOIBD».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[TpakTuueckas padora Ne 1. «Mcnosib30BaHUE pa3IMUYHBIX METOJ0B IIPU U3YUEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusbie cuctembl (OMocucTeMbl) Kak IpeaMer u3ydeHus Ouosiornu. OTauyMe KUBBIX CHUCTEM OT HEOPraHU4ecKOM
IIPUPOJIBL.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMKU OMOCUCTEM: MOJIEKYJISIPHBINA, KJICTOUHbIN, TKAHEBBIH,
OpraHU3MEHHbIN, MOMYISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre€0lIeHOTUYECKHI ), OMOoC(EepHBII.

JdemoHcTpanuu:

TaOnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HU», « Y POBHU OpraHU3aLUH KUBON TPUPOIBD).

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KIETKH.

XHUMUYECKUN COCTaB KJIETKH. XHWMHUYECKHE DJIEMEHTBI: MAaKpOXJEMEHTHI, MHUKPOXJIEMEHTH. Bojga M MUHEpaibHbIE
BEILIECTBA.

@OyHKIMK BOABI U MUHEPAIBbHBIX BEIIECTB B KieTke. [lognepxanne ocMoTuueckoro 6ananca.



benku. CocraB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHUMBbIE
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbI O€IKOBOW MOJEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTYpa). XUMHUECKHE CBOCTBa OeikoB. buonorudeckue QpyHkunu 6ENKOB.

depMeHThl — Ouosiornueckue katanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHasi CHElU(UYHOCTD.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

VYrieBoabpl: MOHOCaXapuabl (TJIFOKO3a, pr003a U Ie30KCUprb03a), aucaxapuibl (caxapos3a, JaKT03a) U TOJUCAXapUIbI
(xpaxMai, TIIMKOTeH, [eJUTI003a). buonornueckue GyHKIIUU YTII€BOJOB.

Jlunuasl:  Tpurnuuepuasl, dochonmunuabl, crepouasl. [wapodunsHO-TUIPOPOOHBIE CBOMCTBA. buonoruveckue
¢bynkuun munuaoB. CpaBHEHUE YTIIEBOI0B, OCIKOB U JIUMUJIOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotunsr — MmoHOMepsl HyKIeMHOBBIX Kuca0T. Ctpoenue u ¢pynkiuu JJTHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKUIUU.

Huronorus — Hayka o kietke. Knerounas teopus — npuMep B3aUMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
Meronabl n3y4eHus KIETKH.

Krnetka kak nenoctHas xuBas cucrema. OO1ue Npru3HaKky KIETOK: 3aMKHYTas HapyxHas memOpaHa, Mosekyisl JTHK
KaK TeHEeTHYECKHI anmnapar, CuCTeMa CUHTe3a Oeka.

Tunel KIETOK: 3yKapuoTHUecKas M npokapuoTudeckas. OCOOEHHOCTH CTPOCHHSI NPOKAPUOTUUYECKON KIIETKH.
Knerounass crenka Oaktepuii. CTpoeHUE >SyKapUOTHYECKOW KiIETKA. OCHOBHBIE OTJIWYHUS PACTUTEIHLHOM, *XKUBOTHOM U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAIUKC, UX PyHkuuu. Ilnasmarnueckas memOpana, eé
cBoiictBa u ¢QyHKuuu. Llutomnasma u e€ opranouasl. OnHoMeMOpaHHble opraHouabl kietku: JIIC, anmapat ['onbmxu,
JTM30COMBI. [10yaBTOHOMHBIE OpPraHOMABI KJIETKH: MUTOXOHAPHHM, IUIACTUABL. lIponcxoxneHne MUTOXOHIPUN W IIACTHUL.
Bunel nnactun. HememOpanHble OpraHoOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJM, PECHUUYKU, KIYTHKH.
@yHKIMHA OPraHOUIOB KJIETKU. BrirroueHus.

Snpo — perynaropHblii neHTp kieTkd. CTpoeHue sjpa: siaepHas 000j0uka, Kapuolula3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panxing, K. M. bap.

Huarpammel:  «PacnipeieneHne XMMHMYECKHX JJIEMEHTOB B HEXMBOUW Ipupoze», «PacmpeneneHne XUMHUYECKUX
AJIEMEHTOB B )KMBOM IPUPOIEL».

Tabmuupl u cxemsl: «Ilepuoanueckass TabiMIla XUMHUYECKUX JIEMEHTOBY», «CTpOE€HHE MOJIEKYJbl BOJbDY, «bHOCHHTE3
oenka», «CtpoeHue momekyinsl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenue momnexyisl
AT®», «CTpoeHre 3yKapuOTHYECKOW KIETKW», «CTpPOEHHE >KUBOTHOM KIETKH», «CTpOEHHE pPACTUTENBHON KIIETKW,
«CTpoeHue NpoKapuoTUIECKON KIETKW», «CTpoeHue A/1pa KIETKN», « Y TIEBOABIY, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHWE sl MPOBEACHUS HAOIOJACHUM, U3MEpPEHUN, SKCIIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

JlaboparopHas pabdora No 1. «M3yueHwe KaTadUTHYECKOW AaKTUBHOCTH (PepMEHTOB (Ha MNpUMEpEe aMuiia3bl WIH
KaTaasbl)».

JIaGoparopHast pabota Ne 2. «M3ydyeHue CTpOEHUsI KJIETOK PACTEHUM, KUBOTHBIX M OaKTEpPHUIl MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENaparax u UX ONMUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BelecTB, Ui MEeTa00IM3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U TUCCUMUIISIINS (SHEpreTUYeCKuil OOMeH) —
JIB€ CTOPOHBI €JMHOTO Ipoliecca MeTadonn3Ma. Ponb 3aKk0HOB COXpaHEHHUs BELECTB U SHEPTUU B IOHKMMaHUU MeTadoIn3Ma.

Tuner oOmeHa BemiecTB: aBTOTpO(dHBIN U rerepoTpodHbiii. Pons ¢epmeHTOB B 0OMEHEe BElIECTB W NPEBpAIlCHUU
SHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBas (a3bl ¢GoTtocuHTe3a. Peakuuu ¢ortocunTe3a. IPPeKTUBHOCTH (HOTOCHHTE3A.
3HaueHne (orocuHTe3a UId KU3HU Ha 3emse. BinusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILICHHS €rO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIoue OaKTepuu. 3HaYCHUE XeMOCHUHTE3a JIJIs )KU3HUA Ha 3emie.

DHepreTuueckuil 0OMeH B KJieTke. Paciiernienne BemecTB, BbIAEICHUE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTaIlbl
sHepreTuyeckoro obmena. [nukonus. bpoxxkenwe u ero Buabsl. KuciopoaHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.



Peakuuu maTpuyHoro cuntesa. I'enetudeckas uadpopmanus u JIHK. Peanuzanus reHeTndyeckoit nuHGOpMaIuy B KIETKE.
['enernyeckuit kog u ero coiicTBa. Tpanckpunuus — maTpuunblii cunte3 PHK. Tpancnauus — 6uocunres Genka. Dtambl
Tpancisauuu. Konupoanue aMuHOKuCIOT. Poib pubocom B Onocunrese Genka.

Hexknerounsle ¢popMsl xu3HU — BUpYychl. ctopus otkpeitus BupycoB (/. 1. BanoBckuii). OcoOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUpPYcoB. bakTepuodaru. bone3nu pacteHuii, ;)kUBOTHBIX M YEJIOBEKA, BbI3bIBa€MblE BUpycaMu. Bupyc

nmmyHoaeduiuta uvemoBeka (BUY) — BozOyamrens CIIN[la. OOpatHas TpaHCKpUIIIHS, peBepTasa M HHTETpasa.
[TpodunakTuka pacpocTpaHEeHUSI BUPYCHBIX 3a00JICBaHHM.
JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, [. . UBanoBckuii, K. A. Tumupsizes.

TaOmuups! u cxembl: «Tunsl nuTanus», «Metadoauzm», «MUTOXOHAPUA», « IHEPreTUUECKUI 00MEeH», «XII0pOILIacT»,
«Dotocuntes», «Ctpoenne JHK», «CtpoeHune u QpyHKuMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHyecKkuil Koy,
«Bupyco», «baktepuodarny», «Crpoenue u xxusHeHHbl nuka supyca CIIM/{a, 6akrepuodaray, «Permmukanus JHK».

ObopynoBanue: Moaenu-anmiukanun «Y nsoenue JJHK u tpanckpunuus», «buocunres 0enkay, «CTpoeHUE KIETKHY,
Mozenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii 1y, Wiy >KW3HEHHbIM LMK kiIeTku. MHTepdaza m mwurto3. Ilpoieccel, nporekatome B uHTEpdase.
Permnmukanus — peakuus matpuunoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op — KapuoTHM. JUIIonaHbIiA
Y TaIlJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. XpoMaTuabl. LluTosornueckre 0CHOBBI Pa3MHOKEHUS U MHAUBUIYaJIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. [Iponeccsl, mponcxoasme Ha pasHbIX CTaAusAX MHUTO3a. buosiorndeckuii
CMBICJI MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — arlomnTo3.

@®opmbl Pa3sMHOKEHHUS OPraHM3MOB: Oecrojoe M MosoBoe. Buubl Oecnosioro pa3MHOXKEHUS: JeJIEHUE HaJBOE,
MIOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguum wmeioza. I[lpormeccel, npoucxonsiine Ha cragusx wmeinosa. [loBegeHue XxpomocoM B Meilo3e.
Kpoccunrosep. bronornueckuii CMbICI U 3HAYEHUE MENO03A.



["ameTorene3 — mporecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [IOJIOBBIE *Keje3bl: CEMEHHUKUA M SIMYHUKHU.
OOpa3oBaHue W pPa3BUTHE IMOJOBBIX KIETOK — TaMeT (CIepMaTo30ui, SHIEKIETKAa) — CHepMaTOreHe3 W OBOTCHES.
Oco0eHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTo3onaoB. OmnonoTBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHes3). DTambl IMOPHOHAIBHOTO
pa3BUTHSL Y TIO3BOHOYHBIX >KMBOTHBIX: ApOOJIEHHME, TacTpyisiusi, opraHoreHes. IloctamOpuonanbHOe pa3BuTHe. TuIbI
MOCTAMOPUOHAIBHOTO Pa3BUTHUSA: MPAMOE, HempsAMoe (THUMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTAAUU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupbl 1 cxembl: «DOpPMBI pa3MHOKEHHSI OPraHU3MOBY», «/I[BOWHOE OIIOJMOTBOPEHHE Y IBETKOBBIX PACTCHHIN,
«BeretaTuBHOE pa3MHOXEHUE pacTeHUi», «J/lenenue kierku Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uuknm», «Permmumkanms [JHK», «Mwurtos», «Menos», «llpamoe u Hempsamoe pa3BUTHEY,
«l"ameToreHe3 y MIICKONUTAIONINX U YEJIOBEKa», « OCHOBHBIE CTaAUU OHTOTCHE3a».

ObopynoBanue: MHUKPOCKOTI, MHUKPOTIpEnapaThl «CriepMaTo30u1bl MJIEKOIUTAIOLIET O, «SlinexkneTka
MJIEKOTIUTAIOMIET0», «KapuoKrHe3 B KJIETKaX KOpEIKa JIyKa», MarHUTHAsT MOJIeNb-almuInKanus «JlejneHue KiIeTKu», MOACIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Habmroienne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX MUKPOTpErapaTaxy.

JlabopatopHas pabota Ne 4. «3yueHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIpENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VIcTopus pa3BUTHS TEHETHUKHU. PoJib HUTOJOTMM W 3MOPHOJOTHMH B CTaHOBJICHUU
reHeTHKU. BKiajg poccuilckux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TE€HETUKHU. METONbl TeHETHKU (THOPHI0IOTHYECKUH,
LIATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYEeCKHil). (OCHOBHbIE TEHETHYECKHE TOHATUS. ['eHeTHYeckass CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacCJIeI0BaHUs MPU3HAKOB, ycTaHoBieHHbIe [. Menaenem. MoHoruOpuaHoe ckpemuBaHue. 3aKoH
eAMHO00pa3usi TUOpPUAOB MEpBOro mnokojieHusa. [IpaBuino aoMuHHMpOBaHUSA. 3aKOH pacllielUieHus Npu3HakoB. ['umnoresa
4uCTOTHI rameT. [1oJIHOE ¥ HeMoTHOE TOMUHUPOBAHUE.
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HuruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOTO HACJENIOBAaHMS NPHU3HAKOB. llUTOreHeTmyeckre OCHOBBI
TUTHOPUIHOTO CKpPEIIMBaHMS. AHAIM3HUpYIONIee CKpemuBaHue. lcnonb30BaHNe aHATWM3UPYIONIETO CKPENIUBAHUS IS
ONpEaEIeHUS] TEHOTUIIA OCOOU.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo crersieHHOMY HaclieloBaHUIO reHoB. Hapyiienue
CUEIICHUS TEHOB B PE3yJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUeCKue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONPEAECICHHE TMO0JIa. AyTOCOMBI M TMOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblE W
reTeporaMeTHsle opranu3msl. HaciienoBanue npu3HakoB, CUEIIEHHBIX C TOJIOM.

N3MeHunBOCTh. BHIIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAs W HACIEACTBEHHass. Poib cpeapl B HEHACIEICTBEHHOM
M3MEHUYMBOCTU. XapaKTEPUCTHKA MOIUPUKAIMOHHON M3MEHYMBOCTH. BapuanmoHHslil psij U BapuanmonHas kpusas. Hopma
peakiuu npu3zHaka. KomuyecTBeHHBbIE M Ka4€CTBEHHbIC MPU3HAKU W UX HOpMa peakuuu. CBoHCTBa MOJIU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacneacrtBenHnas, uiim reHOTUNNYECKasi, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUYMBOCTh. Meli03 U MOJIOBOM MpoIiecc —
OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallmoHHasi U3MEHUYMBOCTh. Kiaccudukaius MyTaiuii: TeHHbIE, XpPOMOCOMHEIE,
reHoMHble. YacToTa W mpuyuHbl MyTanuil. MyrtareHHbele (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOU
n3MenunBoctu H. M. BaBunosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuortun demnoBeka. OCHOBHBIE METOJIbI T€HETHKH YEJIOBEKA: T'CHEAJIOTrMUeCKUi, OJU3HEIIOBBIN,
[IUTOTEHETUYECKHM, OMOXUMUYECKUNA, MOJIEKYJIsIpHO-TeHeTuYecKuii. COBpeMEHHOE Onpe/ielieHe TeHOTUIIA: TTOJITHOTEHOMHOE
CEKBEHHUPOBAaHNE, TCHOTUNMPOBaHUE, B TOM uucie ¢ nomomnisio [II[P-ananuza. HacneacTBeHHble 3a00sieBaHUS 4YEJIOBEKA!
reHHble 00Jie3HH, OOJIE3HH C HACJIEACTBEHHOW MpeapacnoioKeHHOCTbI0, XPOMOCOMHBIE Oose3Hu. Comarhuueckue u
reHepatuBHbie MyTaruu. CTBOJOBBIE KJIETKHU. [IpUHIMIBI 310pOBOrO 00pas3a >KU3HU, JUATHOCTHKH, MPOMUIAKTUKH H
JICYCHUS] TEHETHMYECKUX OoJe3Hei. MenuKo-reHeTHYecKoe KOHCYJIBTHUPOBAHUE. 3HAYEHUE MEIUIMHCKOW TEeHETUKH B
MPEAOTBPAICHUH U JICYCHUU TeHETUUECKHX 3a00JIeBaHUM YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuibl u cxembl: « MOHOTHOPUIHOE CKPEIUBAHUE M €TO IUTOTCHETHYECKAasi OCHOBAY, «3aKOH PACIICIUICHUS U €T0
IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TameT», «JlurubpumHoe ckpenuBanue», «lluTomorndeckue OCHOBBI
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IUTHOPUAHOTO CKpenuBaHus», «Meio3y», «B3aumoaeicTBue aiielnbHBIX TeHOBY», «['eHeTuyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJOBeKa», «l'eHeTHKa moya», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CIEIJIEHHOTO C mojiom», «Kapuotumsl
YeJI0BEKa M KUBOTHBIX», «Bumbl nsmeHunBoctny, «MoaudukamonHas M3MEHUYNBOCThY, «HacmenoBanue pesyc-hakropay,
«I'eHeTnka rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmidkanuu — «MoHorubpuaHoe — ckpemuBaHue», «HemomHoe — HOMHUHHMpOBaHUEY,
«/lurubpunnoe ckpemmBanuey, «llepekpéct XxpoMocom», MUKPOCKOIT M MHUKpompemnapaT «/[po3odwmra» (HopMa, MyTanun
(hOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox oCeBHOM.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 5. «3ydueHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPETIApaTaX».

Jlaboparopuas pabota Ne 6. «M3yuenne MoaudUKaMOHHOW M3MEHUYMBOCTH, MOCTPOCHHME BapUALIMOHHOIO psia U
BapUALIMOHHON KPUBOW».

JlabopatopHas pabota Ne 7. « AHaMU3 MyTanuii y 1po30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkius Kak HaykKa M IPOLECC. 3apOXKICHUE celeKkiuu U nomectukanus. Yuenue H. M. BaBunoBa o mentpax
MIPOUCXOXKICHUSI 1 MHOT000pa3usi KyJIbTYpHBIX pacTeHUM. LIeHTpbl MPOUCXOKIECHUS TOMAIIHUX XUBOTHBIX. COpT, mOpo/a,
ITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKITMU. MacCOBBIN U HHAUBUAYATBHBIM OTOOPHI B CEIEKIIMU PACTEHUHN U )KUBOTHBIX. OlIeHKa
aKcTephepa. ban3zkopoacTBeHHOE cKkpeniuBanre — UHOpuauHTr. Yucrtas nunus. CkpelrBaHUE YUCTHIX JIMHMUM. ['eTeposuc,
unu rubpuaHas cwia. HepojacTBeHHoe ckpeniuBanve — ayToOpuauHr. OtnanéHHas rtuOpuauzanus U €€ yCIeXH.
N cKycCTBEHHBIM MyTareHe3 v MoJy4YeHUe MOJUILTOUA0B. JJOCTHKEHUS CEJEKIINU PACTEHUM, ’KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHomorust Kak OTpacib MPOU3BOACTBA. [ eHHas WHXeHepus. JTtambl co3naHus pexkoMmOuHanTHOM JIHK wu
TPaHCT€HHBIX OpraHu3sMoB. Krnerounas mmxkeHepus. Kinerounsle KyinbTypbl. MHUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KioHupoBaHue BEICOKOMTPOAYKTUBHBIX CEILCKOXO3SIMCTBEHHBIX OPTAaHU3MOB. JKOJIOTHYECKHUE U dTHYECKUe podaeMbl. MO
— FeHEeTUYECKU MOAUGUIIMPOBAHHBIC OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.
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TaOmuups! 1 cxembl: kapTa «L{eHTpbl MPOUCXOKAEHUS U MHOTOOOpa3usl KyJbTYpHBIX pacTeHuil», «Ilopoasl nomamHux
KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otnanéunas rulOpuanzauus», «Paborel akagemuka M. @. VBanoBay,
«[Tomummonnus», «O0bEKTHl OMOTEXHONMOTUNY, «KIeTouHbIe KyJIbTYPHl U KIOHUPOBaHHE», «KOHCTpyHpoBaHUEe U MEPEeHOC
T€HOB, XPOMOCOMY.

ObopynoBaHue: MYJSDKM IUIOAOB M KOPHEIUIOAOB JMKMX (OPM M KyJIbTYpHBIX COPTOB pacTeHUil, repOapuii
«CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U IpaKTUYECKUE padoThbI:

Okckypeusi «OCHOBHBIE METObl U JOCTUIKEHMSI CEJIEKIIMM PAaCTEeHMM M JKUBOTHBIX (HAa CEJIEKUMOHHYIO CTaHIMUIO,
IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, JaOOPATOPHUIO arpOyHUBEPCHUTETA WM
HAy4YHOTO LIEHTPa)».

11 KUIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOT M.

[IpeAnochbUIKM BO3HMKHOBEHHUS SBOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAA TEOpHUs U €€ MecTo B Ouosioruu. BnusHue
ABOJIIOLIMOHHOM TEOPHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CeuzerenbcTBa 3BOJMOUMU. [lane€oHTOIOrMYECKHE: TMOCIEN0BATEIPHOCTh MOSBICHHUS BUIOB B NAJEOHTOJOIMYECKOU
JIETOTHCH, TIepexoiHbie popMbl. buoreorpaduueckue: cxoacTBO U paznuuue dhayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHUYECKHe: CXOACTBA U PA3NIUYUS SMOPHOHOB Pa3HbIX BUIOB MMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJAUMEHTAPHbIE OPraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MYTEN y BCEX OPTaHU3MOB.

OpomonnoHHas teopus Y. JlapuHa. [Ipeanocbulku BOSHUKHOBEHMS JapBUHU3MA. [[BHKYIIHE CUIIBI 3BOJIFOLIMM BUJIOB
no JlapBuHy (M30BITOYHOE pPa3MHOKEHHUE NPU OrPAaHUUYCHHOCTH PECypCcoB, HeolpeaenéHHas HW3MEHUMBOCTb, OopbOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonymnsuusa kak eAMHUIA BUA U BOJIOLIHMH.
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JBrokymye cuibl ((pakTopbl) HBOJIIOLMU BUAOB B Npupoze. MyTallmoHHBIN Mpoliecc U KOMOMHATUBHAsT U3MEHUUBOCTb.
[TomynsiioHHBIE BOJHBI U Ipeiid reHoB. V30511 1 MUTpaLys.

EctectBenHbIi 0TOOp — HampaBsoIuil GpakTop 3Boonnn. DopMbl €CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BoitoluU. [Ipumepsl npucnocobsieHnii y opranu3zmMoB. ApoMop(o3bl
U UIMOaJanTalu.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpPMBI BUA000OpA30BaHUs: T€OTpaduIecKoe, IKOJIOTUIECKOE.

MaxposBomorusi. @opMel 3BoONMH: (DUIeTHYECKast, TUBEPreHTHasA, KOHBEpreHTHas, napauienbHas. HeobpatumocTs
HBOJIFOLUH.

IIpoucxoxaeHne 0T HeCeNUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromast cnenuann3anusa. AganTUBHAs pagranysl.

JlemoHcTpanuu:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckunii, K. M. bap, 3. I'ekkens, @. Mromrep, A. H.
CeBep1oB.

Tabmubslt u  cxembl: «Pa3BuTue OpraHMYeckoro mupa Ha 3emie», «3apoJbllid TO3BOHOYHBIX JKUBOTHBIX,
«Apxeontepukc», «DPopmbl 60pbsOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pPacTEHUI»,
«MHoroo6paszue nopoja *KuUBOTHbIX», «[lonmymsaunm», «MyTaumoHHasi ”3BMEHYUBOCTEY», «ApoMopdo3b», «anoagantanumy,
«O0mas gerenepauusy», «/IBuxyime cuisl 3Bononuny», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocobseHHocTs  opraHuzMoB», «['eorpaduueckoe BHUI00Opa3zoBaHUE», «IKOJIOTHUYECKOE
BUJI000pa30BaHUE.

O0opynoBaHHe: KOJUIEKI[US HACEKOMBIX C Ppa3JIMYHBIMU TUIIAMH OKpPACKH, HAOOp IJIOJOB M CEMSH, KOJUICKIUS
«IIpumMepshl 3alUTHBIX MPUCIOCOOIEHUHN Y KUBOTHBIX», MOAENb «OCHOBHBIE HANPaBJICHUS BOJIOLUNY», O0BEMHAS MOJEIb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas xkapra mupa, Koyekuus «PopMbl COXpPaHHOCTU HCKOMAEMbIX XUBOTHBIX M PACTEHHI», MOJEINb
anmummkanusa — «Ilepekpéct  xpomocom», BiaxHele mnpenapaTel  «PasButme Hacekomoro», «Pa3BUTHE JISATYIIKNY,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUILEB  OKPACKH TEJa).

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

JIaGopartopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.
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JloHay4yHbIe MpECTaBICHUS O 3aPOKJICHUH KU3HU. HayuHble TUNOTE3bl BOSHUKHOBEHHUSI )KM3HU Ha 3emJie: aOMoreHes u
naHcmepMus. XUMHUYecKas d3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB W3  HEOPTraHUYECKHX.
DKCHepUMEHTAIIBHOE MOATBEPKICHUE XMMUYECKOW 3Botound. HauvanpHble 3Tambl OMONOrMYECcKOi 3BosronMH. ['mmoresa
PHK-mupa. @opmupoBanre MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOIMS.
@opMHUPOBAaHUE OCHOBHBIX T'PYIIT AKUBBIX OPraHU3MOB.

PazBuTHe xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u npoteposoiickas 3psl. [laneo3oiickas spa u
e€ mepuo/Ibl: KEMOPUNCKUN, OPOBUKCKUI, CUITYPHUICKUH, TEBOHCKUH, KAMEHHOYTOJIbHBIH, TIEPMCKHUH.

Me3o3o0Kickas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas spa u €€ nepruoibl: MaJIEOr€HOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepuCTUKa KJIMMATa U T€OJOTMYECKHUX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMHM PACTUTEIBHOTO U KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUl U KUBOTHBIX. [losiBJI€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHM4eCKOro MUpa Kak OTpa)KEHUE dBOIONUU. OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrUsl Kak Hayka. Pa3sBUTHE NpPENCTaBICHUN O MPOUCXOXKICHHHM 4YesloBeKa. MeTobl
U3Yy4eHUs aHTpororenesa. CxocTBa U pa3andus 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JIBrxymue cuiibl (pakTopsl) aHTpororenesa. HaciaeacTBeHHas K3MEHYMBOCTb M €CTECTBEHHBIM 0TOOP. OOIIeCTBEHHBIN
o0pa3 *U3HH, U3TOTOBIICHHE OPYIUH TPyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaaMM M BETBHU HBOJIOLHAM YEJIOBEKA: ABCTPAIONUTEKH, UenoBeK ymenblil, YeloBeK NpsIMOXOISAIINN,
YenoBek HeaHnepTaibckuid, YenoBek pa3syMHbIA. Haxoaku HCKOMaeMblX OCTaTKOB, BpEMsS CYIIECTBOBAHUS, 001acTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HH, OPY/IHA.

YenoBeueckue pacbl. OcHOBHblE OONbLIME pachkl: eBporeougHas  (eBpasuiickasi), HEerpo-aBCTpajlouHas
(’xBaTOpUANIbHAS), MOHT'OJIOU IHAS (a3MATCKO-aMepUKaHCKasi). YepThl NpUCTOCOOJEHHOCTH MPEACTABUTENICH UeTOBEUECKUX
pac K yCJIOBHSIM CyllecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuiel U cxembl: «Bo3HukHOBeHHE CONMHEYHOW cCHUCTEMBI», «Pa3BUTHE OpraHM4Yeckoro Mupa», «PacturenbHas
KIIETKa», «KuBoTHas KieTka», «[Ipokapuornueckas kierka», « COBpeMEHHasi CHCTEMA OPraHNYecKoro mupa», «CpaBHeHue
aHATOMUYECKUX YePT CTPOCHHMSI YeIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH», « OCHOBHBIE MECTA MaJICOHTOJIOTHYECKUX HAX0J0K
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OPEAKOB COBPEMEHHOIO 4eNOBeKa», «JlpeBHenmune moan», «JpeBHue moan», «llepBble COBpPEMEHHBIE ITIOANY,
«YenoBeueckne pacb».

Ob6opynoBanue: Mymspku «lIpoucxoxkneHue yenoBeka» (OIOCTBI aBCTpaJONUTEKa, MUTEKAHTPOIA, HEaHAepTalbla,
KPOMaHbOHIIA), CIECNKHU WM U300paKeHHs] KAMEHHBIX OpYAHI MepBOOBITHOrO YeIoBeKa (KaMHU-YOIIIEphl, pyOusa, ckpebiia),
reOXPOHOJIOrHYecKas Ta0IuIa, KOJUIeKIUs «DOpMbI COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IPpaKTUYeCKUE padoThbI:

[TpakTuueckas padora Ne 1. «M3ydueHne uCKOMaeMbIX OCTATKOB PACTEHUN U dKUBOTHBIX B KOJUICKIUSIX .

DKcKypcus «DBOJIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUYHbBIN WM KpaeBeAUEeCKU My3ei).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

OKOJIOTHSI KaK HaykKa. 3aJadd M pa3fenbl JKOJOrMU. MeToasl IKOJIOTMYECKUX HCCIEAOBaHUM. OKOJIOTHYECKOE
MHPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, [IOYBEHHAs, BHYTPUOPIraHU3MEHHAS.

Okonoruueckue  (axktopel. Knaccudukamus  skosmornyeckux — (pakTopoB:  abumoTruuyeckue, OHUOTHUECKHE U
aHTpoNoreHHble. JleficTBUE 3K0I0rnYeckuX (PakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (QakToOpbl: CBET, TeMIlepaTypa, BiaXHOCTb. Portonepuoausm. [lpucrnocoOneHuss OpraHu3MOB K
JNENUCTBUIO A0MOTHYECKUX (PaKkTOpoB. brosornyeckue puTMsl.

buotnueckue gakropsl. Buibl OMOTHYECKUX B3aUMOJAECUCTBUI: KOHKYPEHUMS, XUIIHUYECTBO, CUMOMO3 U €T0 (DOPMBIL.
[lapazutusm, Koomeparusi, MyTyajlu3M, KOMMEHCAIU3M (KBApTHPAHCTBO, HAXJIECOHHMYECTBO). AMEHCAINU3M, HEUTPATH3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUM JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKUA monysauud. (OCHOBHBIE MOKa3aTeNu TMOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalysl. JJMHAMIKA YUCIIEHHOCTH NOMYJISIUU U €€ peryJIsiusl.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubr u cxembl: kapta «lIpupomnsie 30HBI 3emun», «Cpenbl oOuUTaHHUS OpraHu3MoBy, «DoTomepuoaN3zIMY,
«ITonynsauumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIUU HHPY30pUU-TyDebKny, «IlumeBrie menm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdonorudeckue 0cOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.
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[TpakTudeckas padora Ne 2. «I1oacy€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa 1 IKOJIOrHYeCKHe CUCTEMBI.

Coo0miecTBO oprann3MoB — 6uorieHo3. CTpyKTypbl OUOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAs, Tpouueckas (MUIieBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

DKoJyioruueckre cucteMbl (skocucteMsl). [lonstrue 06 skocucteme u O6uoreoreHo3e. OYHKIUOHAIBHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, PeIyIIeHThI. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B dKocucTeMe. Tpodudeckue
(muieBbie) ypoBHH 3KocucTeMbl. I[lumieBble menu u cetu. OCHOBHBIE MOKa3aTeNld 3KOCHCTEMBI: OMOMacca, MPOIYKIIHSL.
DKOJIOTUYECKHE MUpaMUAbl: TPOAYKIMU, YUCICHHOCTH, OuoMacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTh, CaMOPETYJISALIMS,
paszButue. Cykueccusl.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOT0O WM IIHUPOKOJIUCTBEHHOTO JIECa.

AHTPONOreHHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YPOO3KOCUCTEMBI. bHOIOrHUECKOe M XO34MCTBEHHOE 3HAUEHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpasue kak gakTop ycToiunBocTH 3kocucteM. CoxpaHeHrne OMOIOrHYecKOoro pa3sHooOpasus Ha 3eMIle.

VYyenue B. U. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa ouochepsl. JKuBoe BEIIECTBO U €ro (PYHKIUH.
Ocob6ennoctu 6uocdepsl Kak T100anbHOM 3KocucTeMbl. JlnHaMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOT€OXMMUYECKHE IMKIbI AJIEMEHTOB (yrjiepojia, a3oTa). 30HaAIBbHOCTb OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpOTNIOreHHbIe U3MeHeHus B Ouocdepe. [odanbHbIe SKOJOTHYECKHE TPOOTIEMBI.

CocymectBoBanue Mpuposl U yenoBeuecTBa. Coxpanenue OuopazHooOpasusi Kak OCHOBA YCTOMUMBOCTH OHOChEpHI.
OcHoOBa panMOHAIBLHOTO YIMPABJICHUS MPUPOJHBIMU PECYpCaMM W HMX HUCIOJb30BaHUE. J[ocTHXKeHUsl OMOJIOTHH M OXpaHa
MPUPOJIBL.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr 1 cxembl: «llumessie 1enu», «buonenos: cocraB u crpykrypay, «lIpupomnsie cooOmiectBa», «llernn
MUTaHUD», «IKOJIOrHuecKas nupamuaa», «buocdepa u yenosex», «IkocucreMa MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO Jeca», «buoreHo3 BogoéMma», «ArpoueHos», «lIpuMepHble aHTPONOTr€HHBIE BO3JACHCTBUS Ha MPUPOIY»,
«BaxHelnmme UCTOUYHUKH 3arpsi3HEHUS] BO3JyXa U TPYHTOBBIX BOa», «llouBa — BakHeWmasi cocTtaBisitomias Ouocheps,
«®DakTopel aerpaganuu nouBy, «llapHUKOBBI dPdekT», «DaKTOpbl PaMOAKTUBHOTO 3arpsi3HeHusi ouochepr», «OOmas
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cTpykTypa Ouocheps», «Pacnpocrpanenue xu3Hu B ouochepe», «O30HOBBIN 3KkpaH Orochepbl», «KpyroBopor yrieponaa B
ouocheper», «KpyroBopot azora B mpupoje».

OO0opynoBaHHe: MOJIETb-aIMIINKAIUs « THImmaHbIe ONOIICHO3bI», repOapuii «PacTuTenbHBIE COOOIIECTBa», KOJUICKIIUU
«buorneHo3y», «Bpenureny BaXHEHINX CEITbCKOXO3SHCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIMA PACTCHUN M KUBOTHBIX,
HPUHAIICKAIINAE K Pa3HBIM KOJIOTHYECKUM IpyIaM ofaHOro Buzia, KpacHas kuura Poccuiickoit @enepannu, n300pakeHusI
OXPaHSEMBIX BHJIOB PACTCHUH M YKUBOTHBIX.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 BUOJIOTUN HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHS 00YHAIOIIUMUCS MPOTPaMM CPETHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHYHOCTHBIX pPE3yIbTAaTOB OCBOCHUS mNpeamera «buonorus» BBIIEICHBI CIEIYIONIME COCTABISAIOIINE:
OCO3HaHHE 00YUYaOIIUMUCS POCCUUCKON rpaKaaHCKOW MIEHTUYHOCTU — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIM
JUYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJULIMNA Pa3BUTHS OUOJOTMYECKOTO 3HAHHS, TOTOBHOCTH U
CIIOCOOHOCTh OOY4YAIOLIUXCA PYKOBOJCTBOBAThCA B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYIIMMHU CUCTEME OUOJIOTHYECKOTr0 00pa30BaHMS, HAIMYUE IKOJIOTMYECKOT0 TPABOCO3HAHUS, CHIOCOOHOCTH CTABUTh LEIH
Y CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeaMeTa «bHONOTHsS» JOCTUraloTCs B €AWHCTBE y4e€OHOM M BOCHHMTATEIIbHOMN
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUSA, CAMOBOCIIUTAHUSI U CAMOPA3BUTHSI, PA3BUTUS BHYTPEHHEW MO3ULHUM JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA K
3aKOHY U TPABOMOPSAJIKY, YEJOBEKY TpPyAa M CTApIIEMYy IMOKOJEHHUIO0, B3aMMHOTO YBaXXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJEOWI0 U TPAAULMAM MHOTOHAalMOHAIBLHOrO Hapona Poccuiickon dexnepauuu, NpUpoOae U OKPYKaAIOLIEH
cpeze.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS YueOHOTo npenMeTa «buonorus» MOHKHBI OTpa)KaThb TOTOBHOCTh M CITIOCOOHOCTH
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEM TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTHUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIONIUX TPAJAUIMOHHBIM I[EHHOCTSIM POCCHICKOTO
oOIiecTBa, paclupeHnue XU3HEHHOTO OTbITa W OMbITA JACATEIBHOCTH B MPOIECCE peaTnu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEJILHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:
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1) rpa:kaaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK OOYYaOIIETrocsi KaK aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYITHOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTA TPH CO3JAHUU YUYEOHBIX TPOCKTOB, PEIICHHH YYEeOHBIX U
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNATh COOCTBEHHYIO MO3UIIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOI'O B3aWMOJICUCTBUS JIIOJIEM C pa3sHbIMHU
yOCXKACHUSAMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COLUAJIBHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUS] Y4YEOHBIX, T[IO3HABATECIBbHBIX M
MCCJIEIOBATENbCKUX 3a/a4, YBAXUTEIHHOIO OTHOIICHHS K MHEHHIO OMNIIOHEHTOB MPHU OOCYXKJIEHHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPaKIaHCKOW WIAECHTUYHOCTH, NMATPUOTU3MA, YBAXKEHHS K CBOEMY Hapo]ly, UyBCTBa
OTBETCTBEHHOCTHU nepen PoauHoM, ropaocTy 3a ¢BOM Kpaul, CBOK PolMHY, CBOM A3BIK M KYJBTYPY, IIPOLLJIOE U HACTOSLIEE
MHOTOHAllMOHaJbHOTrO Hapoaa Poccnu;

IIECHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACIEIUI0O U TaMSITHUKAM MPUPOABI, JOCTIXKEHUsSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHUMCKUX YUEHBIX B CTAHOBJICHHE M PA3BUTHE OHWOJOTWHU, MOHUMAaHUS 3HAYCHUS
OMOJIOTHY B NMO3HAHUM 3aKOHOB TIPUPOJIbI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIIeCTBA;

ujerHas yoeK1IEHHOCTh, TOTOBHOCTD K CITY>KEHHUIO U 3aiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;
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OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTENSAM, CO3[JAHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHUS LIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUM C TPAIUIUSAMU Hapo 0B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHMUYECKOTO TBOPUYECTBA, CIOPTA, TPyAa,
OOIIIECTBEHHBIX OTHOIIICHHIA;

MOHUMaHUE IMOILIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH KAYECTBA TBOPUECKOU TUYHOCTH;

5) pusnueckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJILTYPbI 3/10POBbS M IMOIMOHAJIBLHOTO 0JIATOMOJIYyYHS:

MMOHMMAaHUE U peaTu3aius 3J0pOBOro U 0€30MacHOro 00pasza >KU3HU (3I0POBOE MUTAHUE, COOIOJICHUE TUT UEHUUECKUX
MpaBuJI U HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM U OT/AbIXA, peryisipHas (u3uUecKas aKTHUBHOCTh), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE I[IEHHOCTU TMPaBWJI WHAUBUAYAJLHOTO M KOJUIGKTUBHOTO O€30MacHOrO0 TOBEACHUS B CUTYyallUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HEMPUATHS BPEAHBIX TPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY1000uE;

TOTOBHOCTh K AKTUBHOW JIEATEJIBHOCTH TEXHOJOTUYECKOM U COLMaJbHOM HAmpaBIE€HHOCTHU, CIIOCOOHOCTH
WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSATENIBHO BBIMOJIHATh TAKYIO JEATCIIBHOCTD;

HMHTEpEC K pas3nyHbIM cepam mpodhecCUOHATIBHON NIeITeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBINW BHIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pPa30BaHUI0 U CaMOOOPa30BaHUIO HA TIPOTSHKEHUU BCEH KU3HH,

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MTPUPOJIC KaK UCTOUYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBINICHUE YPOBHS DKOJIOTHYECKON KyIbTYPhI: NMPUOOPETEHHE OIbITa IUIAHUPOBAHUSI TOCTYNKOB M OIGHKH WX
BO3MOYKHBIX IOCIICICTBUN [T OKPYKAIOILIEN CPEBI;

OCO3HaHME TI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;
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CIIOCOOHOCTh HKCIOJIb30BaTh MpUOOpeTaeMble MPU HW3YYEHHH OMOJOTMM 3HAHUS M YMEHHUS NpPU PEUICHHH IpodiieMm,
CBSI3aHHBIX C palMOHAJIbHBIM IPUPOAOINOJIB30BaHUEM (COONIOCHNUE MpaBWJl MOBEICHUS B NPHUPOJE, HAIpPAaBICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, OMocdephl);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIMX BPEH OKPYXKAIOIIEH INPUPOAHOW Cpene, YMEHHME IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJBTYPBI, ONBITA ACATEIBHOCTA JKOJOTHYECKON
HAIIPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B II03HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLMAJIBHOM IIPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOITMYECKOM HANPABICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKU U OOIIECTBEHHOM
IPAKTHUKH, OCHOBAHHOI'O Ha IUAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATEJBCKOMN KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBHS MEXY JIFOAbMU U ITO3HAHMS
MUpa;

MMOHUMaHUE cHelu(pUKH OMOJOTUM KaK HayKHh, OCO3HAHMS €€ poiu B (OPMHPOBAHWU PALMOHAIBLHOTO HAYYHOTO
MBIIUIEHUS, CO3/IaHUU LETTOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YEIOBEKA U OOIIECTBA,
B [IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U pEIICHUH IPOOJIEM COXPAHEHUS IPUPOIHOTO PaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALUU: OOECHEeUeHHsT HOBOI'O YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3JaH1E NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh PECYpCHbIE MPOOJIEMbI PA3BUTHS YEIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJOTHYECKUX MPOOJEeM M OOECnedeHHs Mepexojia K yCTOMYMBOMY Pa3BHUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHHUU B LEISAX MOBBILICHHS] OOLIEH KyJIbTYpbl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIBLHON IPaMOTHOCTH 00y4aronuxcs, GopMUpyeMOU IpU U3YUCHUH
Oonojoruu;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJNb3YEMBbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh
MoJTydyaeMble 3HAHMs 1711 aHAJIM3a U 00BSACHEHUS SBJICHUM OKPY’KAIOIEro MUPA U MPOUCXOSAIINX B HEM U3MEHEHUH, yMEHHE
7enaTh 000CHOBaHHbBIE 3aKJIIOYEHHSI HA OCHOBE HaYYHBIX (DAaKTOB M MMEIOUINXCS JaHHBIX C LEJbIO MOJyUYEHHUs TO0CTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSITEIFHO MCIOJIB30BaTh OMOIOTHYECKUE 3HAHUS IS PEIICHHsI TPo0JieM B peaabHbIX KU3HEHHBIX
CUTYaIUSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEebHOCTH, TOTOBHOCTH OCYIIECTBJISITH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NEATEeIbHOCTh UHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYYCHHUIO HOBBIX
3HAHWH MO0 OMOJIOTUH B COOTBETCTBUH C )KU3HEHHBIMHU TTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeamMeTHble pe3ysbTaThl OCBOCHUS YUYEOHOro npeameTa «bruoorus» BKIIOYAIOT: 3HAYUMBIE AJ11 (POPMUPOBAHMUS
MHPOBO33pEHUSI  O0YYAIOIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMIpPEIMETHbIE) OOIIeHAYyYHblE TMOHATHS, OTpaXarollue
[[EJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CTIEU(PUKY METOI0B TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHUE, MPOLIECC, CUCTEMA, HAYUHBIN (DAKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHs, UCCIEIOBAHNUE,
HAOIIOICHWEe, M3MEpEeHHe, OJKCIEpUMEHT U JpYr'uX), YyHHMBEpCaJlbHble YyueOHble [JeiicTBUsA  (IIO3HABATEIIBHBIE,
KOMMYHHMKAaTHBHbIE, PETyJSITUBHBIE), oOecneunBaromive (GopMUpoBaHHE (YHKIHMOHAJIBLHOW TPAMOTHOCTH M COLUAIbHOU
KOMIIETEHIIMM ~ OOYYalolllUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BaTh  OCBOEHHBIE  MEXKIUCUUILTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEPCATbHbIC yueOHbIE ICUCTBUS B TO3HABATEIBHON M COI[MAIBHOM MPAKTHKE.

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMbl CPETHEr0 OOIIET0 00pa30BaHUs JOJIKHBI OTPaXKaTh:

OBiageHne YHMBEPCAJIbHBIMU YUeOHbIMHU MI03HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIorHYecKHe AeiiCTBHA:

CaMOCTOSTENIbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBAThH MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

WCIIONIb30BaTh TMPH OCBOGHWUM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHanm3a, CHHTE3a, CpPaBHEHUSA,
Kkinaccuukanuu, o0O0OIIECHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TMOHATUN (BBIACIATh WX XapaKTEpHbIC TNPU3HAKH,
YCTaHABIIMBATh CBSA3H C APYTUMHU MOHIATUSIMHU);

OTIPENETATh 1ENH JeATEIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH WX JAOCTH)KCHHUS, COOTHOCHUTH PE3yJIbTaThl
AESTEIEHOCTH C TIOCTABIICHHBIMU TIEJISIMH;

MCIOJIb30BaTh OMOJIOTMUECKHUE MOHATHS ISl 00bSCHEHNUs (DAaKTOB U SIBJICHUN KUBOU MPUPOIBI;
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CTPOUTH JIOTUUECKHE pACCYXACHUS (WHAYKTHUBHBIC, JCIYKTUBHBIC, 1O AHAJIOTUU), BBISBIATH 3aKOHOMEPHOCTH H
IIPOTHUBOPEYHS B PACCMATPHUBACMBIX SBJICHUSAX, (OPMYIMPOBATH BEIBOBI U 3aKITFOUCHHUS;

IPUMEHSTh CXEMHO-MOJICIIbHBIC CPEACTBA JIJIS MPEJCTABICHUS CYIISCTBEHHBIX CBS3€H M OTHOIICHWH B HM3ydYaeMBIX
OMONOTHYECKNX OOBEKTaX, a TakKKe TMPOTUBOPEUMH PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HWH(HOPMAIIMOHHBIX
HCTOYHHKAX;

paspabaThiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHalu3a WMEIOIMINUXCS MaTepUalbHbIX M HEMaTepHUaIbHBIX
PECypCOB;

BHOCHUTBH KOPPEKTHUBHI B JCATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJbTATOB IICISAM, OIICHHBATh PHCKH ITOCIICICTBHIA
JIeITEIbHOCTH;

KOOPJIMHHUPOBATH U BBITIONHATH PaOOTY B YCIOBHUSAX PEATbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

2) 6a30BBI€E HCCIEI0BATEIbCKHE NeliCTBHA:

BJIaJIeTh HaBBIKAMU Yy4e€OHO-HCCIICIOBATEIbCKON M TMPOEKTHOM JeATEIbHOCTH, HAaBBIKAMH Pa3pCIICHHS IMPOOJIeM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCIBHOMY TIOMCKY METOJOB PEHICHUS MPAKTUYSCKUX 3a7ad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHWS;

UCII0JIb30BaTh Pa3IMYHbIC BUABI ACATECIBHOCTH I10 MOJYYCHHUIO HOBOTO 3HAHUSI, €T0 MHTEPIPETAINH, MPeoOpa30BaHUIO
Y IPUMCHCHUIO B YUEOHBIX CUTYAIIUSAX, B TOM YHCJIC IPU CO3TaHUHU YUCOHBIX M COIMATBHBIX IMPOSKTOB,

(GbopMHpPOBATH HAYYHBIN THI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMH ITOHATHSIMHA U METOaMHU;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a7]a4M B 00Pa30BaTEILHOM IEATEILHOCTH M )KU3HEHHBIX CUTYyaIUsX;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3WPOBaTh 3a7ady, BBIIBHTaTh THIIOTE3Y €€ peIeHUs, HaXOIUTh
apTyYMEHTHI JJIS JOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHS;

aHaJM3UPOBATh IIOJYYEHHBIC B XOJIC¢ PEIICHHMS 3aJaud pPe3yJbTaThl, KPUTHYCCKH OIICHUBATh HMX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh U3MECHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBJISTH IEJICHANPABICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBHSI B MPO(HECCUOHATBHYIO CPEY;

YMETh IEPEHOCUTDH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUUYECKYIO0 00JIACTH KU3HENCITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;
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BBIJIBUTaTh HOBBIC WJEH, TMpeiaraTh OPUTUHAIBHBIE TIOAXOAbI W PEIICHHs, CTaBUTh MPOOJIEMBI W 3aJadH,
JOTMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCA B PA3JUYHBIX HCTOYHHKAX WHPOpMauu (TEKCTe YYEOHOrOo TOCOOMS, HAy4YHO-TIOMYJISIPHOMN
TUTEpAType, OMOJOTUYECKUX CJIOBApSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX Oa3ax MaHHBIX, B MHTEepHeTe), aHAIM3UPOBAThH
uHDOpPMAITMIO Ppa3IMYHBIX BHJIOB W (POpPM TIPEACTABICHMs, KPUTHYECCKH OIICHWBaThH €€ JOCTOBEPHOCTh W
HEMIPOTUBOPEUYUBOCTH;

dbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IMUHbIE METOABI IPU TMOUCKE U OTOOpe OMOJIOoTHYecKOW HH(pOpMaIUH,
HEOOXOIMMOM JIJIs1 BHITIOTHEHUS YYCOHBIX 3a/1ay;

MPUOOpPETATh OMBIT UCMOIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO UCTOJIb30BAHUS PA3JIMUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIBbHYIO (DOpMY Mpe/cTaBiIeHUsT OMOJOTHUYECKON HMHbOpMaIuu (CXeMbl, Tpaduku,
JarpamMMBbl, TaOJIMIIBI, PUCYHKH U IPYTOE);

WCIIOJB30BaTh HAy4YHBIA S3bIK B KAadyeCTBE CpEACTBAa Mpu paboTe ¢ Ouonornyeckor uH@opMarmen: NpUMEHSThH
XUMUYECKue, (pru3nueckue U MaTeMaTUUeCKHE 3HaKu U CUMBOJIBI, (OpPMYJIbI, a00peBUaTypy, HOMEHKIIATYPY, UCII0JI30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMHM PACIIO3HABAHMS U 3aIIMTHI HH(POpMAIUH, HHPOPMAIIMOHHOM 0€301aCHOCTH JTUYHOCTH.

OBJiaeHue YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

1) oOmenne:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCEX cepax *KU3HHU, aKTUBHO YUaCTBOBATh B IMAJIOTE WM JUCKYCCUU IO CYIIECTBY
obcyxmaeMoli TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHTEIBHO BBIMIOJHEHHUS IpesjiaracMoit
3a7]a4¥, YYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3UIIMN IPYTUX YUaCTHUKOB JUAJIOTa WK IUCKYCCHUH);

pacrio3HaBaTh HeBepOalibHbIE CpEICTBAa OOIIEHUs, TMOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYallUM, YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMKH CIIOCOOaMM OOIIEHWS W B3aWMOJICHCTBUS, MMOHUMATh HAMEPEHHs JIPYTUX JOJIEH, MPOSBISATH
YBaXXUTEIHHOE OTHOIICHUE K COOECETHUKY M B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIarath CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) cCOBMeCTHAS 1eATeJIbHOCTD:
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MOHMMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJIbHOM PaOOTHI MPHU PEIICHUU OMOJOTHYECKOU
po0JIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS MPU peLICHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKy M METO/bl COBMECTHBIX JAECUCTBUN C YUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO 4YjieHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIU COBMECTHOW IEATEIBHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH IEHUCTBUSA IO €€ ITOCTHKECHMIO:
COCTABJISITh IUIAH JEUCTBH, paclpeiessiTh PO C Y4ETOM MHEHUH YYaCTHUKOB, OOCYX ZaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHHMBATh KAayeCTBO CBOEr0 BKJI3Ja M KaXKIOTO ydacTHUKAa KOMaHIbl B OOLIMI pe3ynbTaT 1o pa3zpaboTaHHBIM
KpUTEPUSIM;

IpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJICH C IMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHUTYalHUsX, IPOSIBIATH TBOPYECTBO H
BOOOpakeHue, ObITh NHULIUATUBHBIM.

OBi1aieHUe YHMBEPCAJIBHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJI BBIABICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHMN LEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JACUCTBHSX M MOCTYIKAX 10
OTHOLLIEHMIO K JKMBOHN IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh MMO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
cOoOCTBEHHbIE 3a/1a4u B 00pa30BATEIbHOMN JAESITEIIbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIIeHUs MPOOJIEMbl ¢ YIETOM UMEIOUIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN
Y MPEANOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYIUIMH B pa3HbIX OOJACTSIX 3HAHHM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.Ib:
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JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHBBI B JIECSITEIBHOCTH, OIICHHBAThH COOTBETCTBHE PE3YyJIhTaTOB
TEJISIM;

BJIaJICTh HaBBIKAMU TI03HABATEILHOU PEIICKCHH KaK OCO3HAHHUS COBEPIIACMBIX IEHCTBUI M MBICIHTEIBHBIX MPOIIECCOB,
WX pe3yJIbTAaTOB M OCHOBAHUM, UCITOJIH30BATh IPUEMBI Pe(ICKCUH ISl OIICHKU CUTYaIlH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAIIN3€E PE3yIbTaTOB JICITCIbHOCTH;

3) npuHsiTHE cedsl M APYTrUX:

NPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAIIM3€E PE3yIbTaTOB JCSITCIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIMU JPYTrOro YyeaoBeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynbraThl ocBoeHUs mporpammbel COO no Ouosoruu Ha 6a30BOM YpOBHE BKIIIOUAIOT clielU(pUYEcKue
Uil yyeOHoro mnpeamera «buosorusy» HayyHble 3HAHUSA, YMEHUS U CIOCOOBI JEUCTBUIl MO OCBOEHUIO, MHTEPIPETALMHU H
npeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA M NPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
y4eOHBIX CUTYyallMsX, a TAKXKE B PEAIbHBIX JKU3HEHHBIX CUTyalUsiX, CBSI3aHHBIX ¢ Ouonoruei. B mporpamme npeameTHble
pe3ybTaThl MPEICTaBICHbI IO ToJaM 00yUYEeHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOTKHBI OTpaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUKW O MECTE€ M pOJIM OHOJOTMH B CHCTEME HAYyYHOIO 3HAHUSA ECTECTBEHHBIX HAayK, B
(hOpMHPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U Hay4HOIO MHPOBO33PEHHMSI, O BKJIAJI€ POCCUMCKUX H
3apyOexKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH, (PYHKIIMOHATBHON IPaMOTHOCTH YeJIOBEKa JIJISl PELICHUS AKU3HEHHBIX
3a1ad4;

YMEHHUE PACKphIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSTHM: >KM3Hb, KIETKA, OpPraHu3M, MeTaboJIu3M
(oOMeH BemlecTB M TMpEBpAllleHHE HSHEPruu), TroMeocTa3 (CaMOpPEeryJsius), YpOBHEBas OpraHMU3allUs MUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE;
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yMEHHE Wu3/1araTh OWOJOrMYecKhe TeOopuu (KJIETOYHAas, XpOMOCOMHas, MYyTAal[MOHHAas, UEHTpajbHas J0TMa
MoOJIeKyJsipHOUM Ouonorun), 3akoHbl (I'. Menaens, T. Moprana, H. . BaBunoBa) u yueHnust (0 mieHTpax MHOroo0Opasus u
IPOUCXOXKIEHUS KYJIbTypHbIX pacTeHuit H. 1. BaBunosa), onpeaensars rpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yYMEHHE BIIAJIeTh METOIaMHU HAyYHOTO MO3HAHWS B OMOJOTHH: HAOIIOACHUE U OMHUCAHUE JKUBBIX CHCTEM, MPOIIECCOB U
SBIICHUHM, OpraHU3alusl U MPOBEJCHHE OMOJIOTHYECKOr0 IKCIEPUMEHTA, BBIABI)KEHUE THUIOTE3bI, BBIBICHUE 3aBUCHMOCTHU
MEXIy HCCIeAYEeMbIMH BETUUMHAMHU, OOBSICHEHHE MOyUYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHITHMA, TEOPHil
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKUM BHUPYCOB, KIETOK MPOKAPHUOT M HYKAPUOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, 0OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U MPEBPAILEHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOOTBOPEHUS, Pa3MHOKEHUS,
WHJIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSTh TOJYyUYCHHbIE 3HAHUS JIJIi OOBSCHEHUS OMOJIOTMUYECKUX IPOIECCOB W SBJICHHUM, JUIsI MPUHSTHS
IPAKTUYECKUX PEIIECHUN B TMOBCEAHEBHOM XU3HU C LIE€JIbI0 OOecrneueHus: 0€30MacHOCTH CBOETO 3I0POBbS U 30POBbS
OKpY)KaIOIIUX JIIOJIeH, COONIONECHHS HOPM TPaMOTHOTO TIOBEICHUS B OKPYXAloIeW NPUPOAHON Cpeae, MOHUMaHHUE
HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHHI COBPEMEHHOW OHONOTMM W OHOTEXHOJOTHH [UJIsl  PalMOHAIBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHUE peliaTh 3JEMEHTApHble TE€HETHMUYECKHWE 3a/Jadyd Ha MOHO- U JAUTMOPUIHOE CKpeUIMBaHHE, CLEMJICHHOE
HACJIEIOBAaHUE, COCTABISATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHWSA JUIS TPEACKa3aHUs HACICJOBAHMUS TPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MPAKTUYECKHE paldoThl, CcOONIOAAaTh MpaBuja Mpu padoTe C ydeOHbIM U
1a60paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh M HMHTEPIPETHPOBATH WHOOPMAIIUIO OMOJOTUYECKOTO COACPIKAHUS, BKIIFOUAIOIIYIO
MICEBJOHAYYHbIC 3HAHUS U3 PA3IWYHBIX HCTOYHHUKOB (CPECTBA MAacCOBOM MHGOpPMAIINHU, HAYYHO-TIOMYJISIPHBIE MaTEpUAIIbI),
ATUYECKHE aCMIEKThl COBPEMEHHBIX UCCIIeIOBAaHUI B OMOJIOTUN, MEIUIIHE, OMOTEXHOIOTUH;

yMEHHUE CO037aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTHUYECKYyl0 HH(pOpMAIUI0 U3
HECKOJBKHX MCTOYHUKOB, TPAMOTHO MCITOJIb30BATh IOHATHITHBIN anmapat OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTo npenmMera «buonorusy ¢ 11 knacce NOIKHBI OTPAXKAaTh:

28



c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHSI ECTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HayYHOTO MHPOBO33PEHMS], O BKJIA/I€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3a/ay;

YMEHHE PacKpbIBaTh COJEp)KaHHWE OMOJIOTUYECKUX TEPMHUHOB W TOHSATUHN: BUJ, MOMYJSIIHS, TeHO(OHI, SBOIIOIHMS,
ABUOKYIIHE CHIIBI ((PaKTOpBI) SBONIOIHMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHUI000pa3oBaHUE, HKOJIOTUYECKUE (DAKTOPHI,
HKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEIYIIEHTHI, LIETI MUTaHUs, YKOJIOTHYecKas mupamuaa, OnoreoreHos, onocdepa;

yMEHHUE M3Jaratb OuWoJIorH4eckue Teopuu (dBostornonHast teopus Y. JlapBuHa, cUHTETHYECKas TEOpUs SBOJIOLUN),
3aKOHBI M 3aKOHOMEPHOCTH (3apoabiieBoro cxojactsa K. M. bapa, yepeioBaHus ri1aBHbIX HalpaBiI€HUI U MyTEW 3BOJIIOLIMH
A. H. CeBepruioBa, yuenus o 6uocdepe B. 1. Bepnaackoro), onpeaensiTe TpaHUIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIIAJI€Th METO/IaMU HAyYHOTO MO3HAaHUS B OMOJIOTMM: HAOIIOJCHUE U ONKCAHUE JKUBBIX CHCTEM, NPOLIECCOB U
SBJICHUM, OpraHu3alus U MPOBEJICHHE OMOJOTUYECKOTO HKCIIEPUMEHTA, BBIJIBU)KEHUE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXy UCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUI
Y 3aKOHOB, YMEHUE J€JIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH CTPOEHUSI OMOJOTMYECKUX OOBEKTOB: BUIOB, MOMYJSLUUNA, MPOIYLUEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOIE€OLEHO30B M 3KOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACJIEICTBEHHOM H3MEHYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUS, MPUCIHOCOOJEHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, MEPEHOCa BEUIECTB M IMOTOKAa 3HEPTUU B HKOCUCTEMAX, aHTPOMOIE€HHBIX M3MEHEHHM B SKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Orochepe;

YMEHUE TPUMEHATh MOJIYYCHHbIC 3HAHMS NI OOBACHEHMS] OMOJIOTMYECKUX TPOIECCOB W SIBICHHM, ISl MPUHATHS
NPAKTUUYECKUX PEIICHUH B TMOBCEIHEBHOW JKM3HM C IIEJIbI0 OOecrneueHusi Oe30MacHOCTH CBOETO 3I0pPOBbs U 3/I0POBBS
OKpYKAIOIIUX JIIOJIeH, COONIONEHHS HOPM TIPaMOTHOIO IOBEIEHUS B OKpYXalolled NpUpoAHOM cpeae, MOHUMaHHUe
HE0OXOAMMOCTH UCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHON OMOJIOTUH AJI pallMOHAIIBHOTO MPUPOOTIOIb30BaHUS;

yMEHHUE pellaTh 3JIeMEHTapHble OMOJOTUYECKHE 3aJaud, COCTaBJIATh CXEMbl MEPEHOCA BEIIECTB M DSHEPrUHM B
AKOocHCcTeEMAaX (LIeMU MUTaHus);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE padOThI, COOMIOMATh TpaBwiIa Tpu paboTe ¢ Y4eOHBIM H
1a00paTOPHBIM 000PYAOBAHUEM;
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YMEHHE KPUTHUYECKH OICHUBATh U HHTEPIPETUPOBATh MH(OPMALMIO OMOJOTHYECKOTO COJEPKaHuUs, BKIIOYAIOIIYIO
TIICEB/IOHAYYHBIE 3HAHUS U3 PA3JIMUHBIX UCTOYHUKOB (CPEJCTBa MAacCOBOM MH(OpMAINK, HAYYHO-TIOMYJISIPHBIE MAaTEepUabl),
paccMaTpuBaTh TI00abHBIE HKOJIOTHYECKHE TPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHNIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 00001as OHOIOTHUECKYI0 HH(POPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BATh MOHITUIHBIN anmapaT OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanue OcHOBHDBIE BH/IBI 1eATEIbHOCTH DJIeKTPOHHbIE Yuer pabouei
/_ pa3aesoB U TeM KoanuecTtBo  o0yuyamommxcst (uudgposbie) MPOrpaMmabl
wn NMPOrpamMMbl 4acoB o0pa3oBaTte/ibHbIE BOCIIHTAHHS
pecypcbl
PackpeiBath cosiepkanre TEPMUHOB - OpUEHTalus Ha
Y MOHSTUI: HAYYHOE MIPUMEHEHNE 3HAHUN U3
MHPOBO33pPEHHE, COLMAILHBIX U
Hay4Hasi KapTHHA MUPA, HAYIHBIN €CTECTBEHHBIX HayK
METO/I, JUISL pelIeHus 3a71a4 B
TUIIOTE3a, TEOPUS, METOIbI o0JacTu OKpyXaromiei
HCCIICIOBaHUS. Cpeibl, IIIAHUPOBAHUS
XapakTepu30BaTh OMOJIOTHIO KaK MOCTYIIKOB M OLIEHKH
HayKy, X BO3MOXKHBIX
1 buonorus kak Hayka =2 €€ MECTO U POJIb CPEAU APYTUX bubmmorexa [TOK MOCTEACTBUM JJIs1
https://m.edsoo.ru/7f41c292 .
€CTECTBEHHBIX HaYK. OKpYKaloIle Cpeibl; -
[lepeuncnars pa3nensl OUOIOTHN MOBBIIICHUE YPOBHS
B COOTBETCTBHE C 00BEKTAMHU 9KOJIOTHYECKON
W3y4EHMUS. KYJbTYpPBI, OCO3HAHUE
Ha3piBaTh BaxkHEHIINE OTPaACIH r100aJIbHOTO
OMOJIOTHYSCKUX3HAHUH U 3a/1a4H, Xapaxkrepa
crosimue nepen omomornein X XI B. IKOJIOTHUYECKHUX
npobiieM U myTeit ux
pelIeHHUS;
’ JKuBbIe CHUCTEMEI U | PackpbiBaTh conep:kaHre TEPMUHOB bubnunorexa LIOK - IPUBJICUYECHHUE

HUX OpraHusanus

U TIOHATHIA: cucTrema, Ounoyiorunueckas

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

BHUMAaHH y4alllUXCA K
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XMUMHYECKUHN COCTaAB

CUCTEMa, SJIEMEHTBI CHCTEMBI,
CTPYKTYpa OMOCHCTEMBI, CBOHCTBA
JKMBBIX CHCTEM, OOMCH BCIIECTB,
Pa3sMHOXKEHHUE,POCT, pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD,
pa3apakuMocCTh,
YHEPro3aBUCHUMOCTb, YPOBHU
OpraHu3aIyy XU3HU (OrocucTem).
XapakTepu30BaTh MPUHIIHIIBI
OpraHu3alui OMOCUCTEM:
OTKPBITOCTb, BEICOKAS
YIIOPSIOYEHHOCTD, CAMOPETYJISIIIHS,
HepapXu4HOCTh. [lepeuncnsath
YHHBEPCAJIbHBIE CBOHCTBA KHUBOTO:
EIMHCTBO XUMHUYECKOTO COCTaBa,
pa3apakuMOCTh, IBUKCHUE.
[TpuBOIUTE MpUMEPHI OHOCUCTEM
pPa3HOTO YPOBHS OpraHU3aIluu U
CpaBHUBAThH MPOSIBIICHUS CBOWCTB
YKUBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru3oBaTb OCHOBHBIE
MPOIIECCHI, IPOTEKAOIINE B
OuocucremMax: OOMEH BEIIECTB U
IpeBpalleHre YHEPTuH,
CaMOBOCIIPOU3BEICHHE,
CaMOpEryJIsilus, pa3BUTHE.
CobuoiaTh paBuiia 6epekHOTO
OTHOINICHHSI K)XKHBOUW TIPUPOIE

PaCKpLIBaTL COACPpIKaHNUEC TCPMHUHOB
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bu6nunorexa LIOK

LEHHOCTHOMY aCIEKTY
M3Y4aeMbIX Ha ypoKax
SIBIICHUI; -
opranu3zaius paboTsl C
II0JIy4aeMOU Ha ypOKe
COLIMAIbHO3HAYMMOU
uHpopmaruei -
WHULIUUPOBAHUE €€
o0cyxaeHus,
BBICKA3bIBAHUS
yUYalMMUCs CBOETO
MHEHHUS 110 €€ TIOBOJY,
BbIPa0OTKH CBOETO K
HEW OTHOLIEHUS

- THUIITUUPOBAHUC U




N CTPOCHHUE KIICTKU

Y TIOHSITHIA: DJIEMEHTHI-OUOTCHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI,
MUHEPATBHBIC BEIIECTBA, MOJICKYIa
BOJIBI KaK JTUTIOJNb, BOJJOPOIHEIC
CBsI3H; TUAPODUITHHBIC U
ruipooOHBIC BEIIECTBA.
JloKka3bIBaTh €MHCTBO JIEMEHTHOTO
cocTaBa KaK OJIHO M3 CBOKCTB
KUBOTO. Pacripenenars XuMu4eckue
DJIEMEHTHI 10 TPYIIIaM B

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

o AEPIKKa
HCCIICIOBATEIIHCKOM
IeITeIILHOCTH
y4aluxcst B paMKax
peanusanuu UMu
TPYNIOBBIX
HCCIICIOBATEIBCKUX
MPOEKTOB, YTO JACT
BO3MOKHOCTh
yuaumcs mpuoopecTu

H(I/ISHCI[CSITCHBHOCTL
KIICTKHU

3aBHCHUMOCTH OT KOJIMYECCTBEHHOI'O HaBBIK
MPEJCTaBUTEIBCTBA B OPTAHU3ME; CaMOCTOSTCILHOTO
XapaKTEPU30BaTh POJIb OTAEIbHBIX peLIeHus
AJIEMEHTOB. BBISBIIATH CBSI3b MEXIY TEOPETUYECKON
COCTaBOM, CTPOEHUEMMOJIEKYJIbI pOOJIEMBI.
XHUMHYECKOI'0 COCTUHEHHS B €ro

(GYHKIUSMU B KJIETKE.

PackpeiBath cosiepkanre TEPMUHOB - pa3BUTHE Y

Y TIOHSITUM :KJIETKH o0ydJaronmxcs
(9yKapuoTHUecKas, MMO3HaBaTEILHBIX
MIPOKAPUOTUYECKAs ), [NTa3MaTUYECKas MOTHBOB,

MeMOpaHa (T1a3MaiemMma),
TITUKOKAJIMKC, TPAHCTIOPT BEILIECTB
(accuBHBIM, aKTUBHBIN ), SHAOLUTO3
(parounTos, MUHOIUTO3), IK30IIUTO3,
KJIETOYHAs! CTEHKA, HYKJICOU .
CpaBHUBaTh MEX1y cOO0M
HYKapHOTHYECKUE
UIPOKAPUOTUYECKHUE KIETKHU;
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bu6nmorexa LIOK

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

HaIlpaBJICHHBIX Ha
MIOJIy4YE€HUE HOBOI'O
3HAHUS O KUBOU
MIPUPOJIE;
MMO3HAaBATEIILHBIX
KadecTB JTUYHOCTH,
CBSI3aHHBIX C
YCBOEHHEM OCHOB




5

PasmHOXeHuEe U
WHIUBUTyaJIbHOE
pa3BUTHE

OTMEYaTh CXOJICTBO U Pa3NIu4Msl B
CTPOCHUU KJIETOK OaKTepuil,
KUBOTHBIX, PACTCHHI U TPUOOB.
PackpbIBaTh coniepxaHne TepMHUHOB
U TIOHATHI: OOMEH BEIIECTB U
MpeBpalleHe SHEPTUU
(MeTaboaM3M), aCCUMUIISATINS,
IJIaCTUYECKU OOMEH,
JTUCCUMUIIALINS, JHEPTeTUYECKUIN
obmeH, porocunTes, poronms,
dochoprmpoBanue, IEPEHOCUUK
IPOTOHOB, XeMOcHHTe3. ONUCHIBATH
($oTOCUHTE3, POLIECCHI,
MPOTEKAIOIIUE B CBETOBOM U
TeMHOBO (haze. BoIsBIsATH
MPUYHUHHO-CJIEICTBEHHBIE CBA3U
MEXX/Ty OTJIOIEHHEM COTHEUHON
SHEPIUU XJIOPO(PUIIIIOM U CHHTE30M
Mosiekyn AT®. CpaBHUBAThH
MCXO/IHBIC BEIIECTBA, KOHEUHBIC
MPOIYKTHI M YCIIOBHSI TPOTEKAHHS
peaxiuii CBeTOBOM M TEMHOBOM (ha3bl
¢dorocunTesa; CpaBHUBAThH
(OTOCHHTE3 1 XEMOCHHTE3.
OnenuBath 3HaueHUE (POTOCHHTE3A U
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMie.

PackpsIBaTh conepkanre TEpPMUHOB
U TIOHSITUM: OHTOTCHE3,
AMOpHUOTreHe3, 3UroTa, IpoOIeHHe,
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but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Hay4YHBIX 3HAHUM,
OBJIQJICHHEM METOJIaMU
MCCIIEJIOBAHMUS
IPUPO/IBI,
dbopMupoBaHTEM
UHTEIJJICKTYaJIbHBIX
YMEHUI;

- popmupoBaHue y
IIKOJIbHUKOB
3a00TIIMBOTO,




OpraHnu3mMoB

HacneacrBeHHOCTD
N USMCHYHMBOCTD

Oylacromepsl, MOpyJa, OJacTyna,
OJsacrolenb, racTpyia, Heilpyna,
OpraHoreHe3; 3apO/IbIIIEBBICIUCTKH:
HKTOJIEpPMA, ME30/IepMa, SHTOIEPMA;
nocTAMOPHOHATIBHOE Pa3BUTHE:
psIMOE M HEMPSIMOE (JTMIMHOYHOE);
MeTtamopdo3, Meracnopa,
MHUKpPOCTIOPA, MBUIBIEBOE 3EPHO,
CIEPMUHU, 3aPOJIBIILIEBBIA MEIIOK,
JIBOITHOE OTLII0I0TBOPEHHE.
OnpenensTs dTarnbl SMOPHOHATBHOTO
Pa3BUTHS XOPIOBBIX HA CXEMaX H
npernaparax U ONUCHIBATh MPOLECCHI,
MPOMCXOIAIINE Ha KaXKIOM dTarle.
CpaBHUBaTh NEPUOBI OHTOTEHE3A;
IPSMOE ¥ HENPSIMOE (JTMYMHOYHOE)
nocTAMOPHOHANIBHOE Pa3BUTHE,
3apOJIBIIIN YeTIOBEeKa M IPYTHX
XOpZ1OBbIX. OOBSACHATD
OMOJIOrMYecKoe 3HaUeHUE Pa3BUTHUS
¢ MeTaMop(030M; OTPHULIATEIILHOE
BJIMSTHHE QJTKOTOJIsI, HUKOTHHA U
JIPYTHUX TepaTOTEHHBIX (aKTOPOB HA
pa3BUTHE 3apOJbIIIa YeTOBEeKa.
OnuceIBaTh Npouecc ABOWHOTO
OIJIOJJOTBOPEHUS Y LIBETKOBBIX
pacTeHui.

PackpbiBaTh conep:kaHre TEPMUHOB
Y MIOHATHIL: T'eH, TeHOM, TCHOTHII,
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bubanoreka IJOK
https://m.edsoo.ru/7f41c292

OepeKHOr0 OTHOILIEHUS
K IIPUPOJIE U BCEMY
KUBOMY Ha 3emiie,
pa3BUTHE TOHUMAHUS
LIEHHOCTHU IIPUPOJIbI,
TOTOBHOCTH K
paLMOHATIBHOMY
IPUPOIONOIB30BAHUIO,
K y4acTHIO B
COXpaHEHUHU
IPUPOJIHBIX OOraTcTB U
’KH3HH BOoOO1IIE; -
HAIIPaBUTh SHEPTUIO
yyaumxcs Ha
OCYILIECTBIICHUE
UCCIIEI0BATEIbCKON U
IIPOEKTHOMN
JEATEIBHOCTH, IOMOYb
coOpaTb HOBbIE (DAKTHI
Y U3YYHTH SIBJIICHUS,
UMEIOLINE OTHOILICHHE
K pacCMaTpUBaEMOMY
BOIIPOCY;

- OpraHu3anus paboThl
C II0JIy4aeMOH Ha




OpraHU3MOB (beHOoTHUII, XPOMOCOMBI, aJIeIbHBIE YPOKE COLUATIBbHO
reHbl (aJl1esn), FOMO3UI0Ta, 3HAYUMOM
reTepO3UroTa, JOMUHAHTHBIN uH(popMaren
npu3HaK (TeH), peLeCCUBHBIN WHULIUUPOBAHUE €€
npu3HaK (reH), YUCTast JUHUS, o0cyxaeHus,
rubpua. [lepeuncnars u BBICKA3bIBAHUS
XapaKTepU30BaTh METObl FTEHETUKH: YYAIIUMHUCS CBOETO
rUOPUA0TOTHUECKUIA, MHEHHS 110 €€ TIOBO.1Y,
LUTOT€HETUYECKUH, BBIPa0OTKH CBOETO K
MOJIEKYJIIPHOT€HETHUECKU I HEll OTHOLLEHUS
JIOMMHAHTHBIE U PELIECCUBHBIE
IIPU3HAKU PACTEHUN U )KUBOTHBIX.

ITonb30BaTbCs FEHETUYECKON

TEPMHUHOJIOTHEN U CUMBOJIMKOM IS

3alUCU T€HOTUITNYECKUX CXEM

CKpELIMBAHUS

PackpeiBaTh copepkaHne TEPMUHOB - npuoOpeTeHue

Y TIOHSATHUM: CEJIEKIHs, COpT, MOPO/JIa, COLIMAJILHOTO OIIBITA,
HITaMM, JOMECTUKaLUs, UIN OCBOEHHE COLMATbHBIX
OJIOMAIlIHUBAHUE, LICHTPBI ponei,

MHOTI000pa3us U NPOUCXOKICHUS COOTBETCTBYIOIUX

Cenexuus . N
KYJIBTYPHBIX PACTEHUH U )KUBOTHBIX, ONpEeACIEHHOMY

OPTAHIEMOB. ruOpuM3aIys, UCKYyCCTBEHHBIH bubmmorexa LIOK BO3pacry; -

OCHOBBI https://m.edsoo.ru/7f41c292
oTOOP. dbopmupoBaHUe

OMOTEXHOJIOTHUHI 5
Ha3zbiBaTh 1 cpaBHUBAaTh OCHOBHBIE HPaBCTBEHHOMU

STallbIPpa3BUTHUA CCIICKINN. Hznarate
yuenue H. 1. BaBunoBa o nenrpax
IIPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHul; pa3aInuyaTh LEHTPHI Ha
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KYJbTYpPBI JINYHOCTH Ha
OCHOBE OITBITA
MEJIMIHOCTHOTO
00I11eHus, TPHUCBOCHHUS




OBIIEE KOJIMYECTBO
YACOB 11O
ITPOI'PAMME

34

KapTe MUpa, CBA3bIBATbUX
MECTOIIOJIOKEHHUE C OYaraMu
BO3HMKHOBEHHUSIPEBHEUIIINX
nuBuian3anuil. CpaBHUBATH copTa
KYJIbTYPHBIX PACTEHUMN, IOPOBI
JOMAIIHUX )KUBOTHBIX U UX
JUKHAXIpeaKkoB. OLleHUBATh POJIb
CeJIeKLIMU B 00ecrIeueHUH
IIPOIOBOJILCTBEHHOM 0€3011aCHOCTH
YeJIOBEUYECTBA.
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HOPM U TPABUJI
00IIIECTBEHHOTO
MTOBEJICHUS, -
¢dbopmupoBanue
NaTPUOTHYCCKUX U
IPaXKIaHCKUX YYBCTB U
KauecTB, TOTOBHOCTHU
y4acTBOBATh B
COILHAIHLHO 3HAYMMOM
JIEATEIbHOCTH;




11 KJIACC

N HaumenoBanue OcHoOBHbIE BUBI 1eSITeIbHOCTH =~ JJIeKTPOHHbIE Yuer padoueii
°
/ pa3aesioB U TeM KonuyectBo  o0yuyarommuxcs (uudpossbie) NPOrpamMMbl
n/n
NPOrpamMMmbl 4acoB o0pa3oBaTe/bHbIE BOCIIUTAHUS
pecypchl
PackpeiBath copepxanue
TEPMHUHOB U TIOHATUI: IBOJIIOLUSA, 5
- pa3BUTHE CIIOCOOHOCTH
nepexoaHbie popMmel, KIZ) SLeKTHBHO
(uoreHeTHYECKUE PSIbl, BUIBI-
CaMOOLICHKE; - Pa3BUTHE
SHJEMUKH, BUJIbI-PEJIUKTHI, 3aKOH
AKTUBHOCTH
3apOJIBIIIEBOTO CXOCTBA, I_IeJ'ICYCTpeM}IéHHOCTI/I
OMOTreHeTUYECKUI3aKOH, 5 ’
CIIOCOOHOCTH HAXOJUTh
TOMOJIOTMYHBIE U aHAJIOTUYHbBIE
ONTUMAJIbHBIE PEILEHUS
Oprasbl, py{UMEHTapHbIE OPTaHbl, 5 P
npo0JieM B
ataBu3Mbl. [lepeunciats P
HECTaH/IapTHBIX
OCHOBHBI€ 3Talbl pa3BUTUS P
. CUTYalUsX; -
1 DBOIOIMOHHAS 9 3BOJIIOLIMOHHOM TEOPHUH. bubnnoreka [JOK o OBAHIE
MHUPOBaHU
ouonorus XapakTepu30oBaTh CBUIECTEIBCTBA https://m.edsoo.ru/7f41cc74 pMp

IBOJIIOLIMU: MTAJIEOHTOIOTUYECKHUE,
6uoreorpaduyeckue,
AMOPHUOIIOTUYECKHE,
CPaBHHTEIILHO - aHATOMUYECKHE,
MOJIEKYIISIPHO - OMOXMMHUYECKHE.
[IpuBOIUTE IPUMEPHI
nepexoIHbIX (OPM OPraHU3MOB,
(GUITOTCHETHYECKUX PSIIOB.
[MpuBOIUTE HOPMYITUPOBKH
3aKOHOB OMOTCHETHYECKOTO U
3apO/IBIIIEBOTO CXO/ICTBA.
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YCTAaHOBOK, JIMYHOCTHBIX
OPHEHTHPOB M HOPM
3J0pOBOTO U
6e3omacHoro obpasza
KHM3HU C LEIBI0
COXpaHECHUS U
YKpETUICHHS
¢duznyeckoro,
TICUXOJIOTHYECKOTI'O "
COIIMAJIBHOTO 3/I0POBbS;




Bo3uukHoBeHuE U
pazButue xu3nu Ha 10
3emiie

PackpsbiBaTh copepxanue
TEPMHHOB U
MIOHATUN:KPEALMOHU3M,
abuoreHes, BUTAJIN3M,
naHcrnepMusi, 0Momno33,
KoalepBarbl, MPOOUOHTHI,
cuMbuorenes. XapakTepu3oBarhb
METO/]Ibl U3yYEHHS] HCTOPUUECKOTO
npouuioro 3emiu. [lepeuncnsats
OCHOBHBI€ STalbl XUMHUECKON
MOMOJIOTUIECKON IBOJTIOIINH.
N3narate coaep:kaHue runoTe3 u
TEOpUi BO3HUKHOBEHUS JKU3HH HA
3emiie (KpealroHu3Ma,
CaMOIIPOU3BOJILHOTO 3apOKICHUS
(CIOHTaHHOT0), TTAHCIIEPMUH,
runote3sl PHK-mupa).
OnuceiBath 3KkciepuMeHThl C.
Munnepa u I'. FOpu no
MOJTYYEHUIO0 OPTaHUYECKUX
BEILIECTB U3 HEOPTAaHUYECKUX
yTeM abMOreHHOI0 CUHTE3a

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

- TIOBBILLIEHUE YPOBHS
AKOJIOTMYECKOU
KYJIbTYpbl, OCO3HAHUE
rJ100abHOTO XapakTepa
9KOJIOTHYECKUX MpodIemM
U MyTeH UX penieHus; -
AKTUBHOE HENPUATHE
JIEUCTBUI, IPUHOCSIIHNX
BpE/l OKPYXkKaIOIIEH
cpene; - OCO3HaHHuE
CBOEH pOJM Kak
rpakJaHUHA U
noTpeOUTENs B YCIOBUAX
B3aUMOCBSI3U
IIPUPOJHOM,
TEXHOJOTHYECKOHN 1
COLMAIIBHOU Cpe/T;

Opranusmel u
OKpYy’Karolas cpena

PackpeiBaTh copepxanme
TECPMHUHOB U HOHSITHI: 3KOJIOTHUA,
MOJIEBBIC HAOJIIOICHNS,
OKCIICPUMCHTBI, MOHUTOPHUHT
OKpY>Karollen cpelibl,
MOJIETTUPOBaHUE, SKOJIOTHIECKOE
MupoBo33penue. [lepeuncnars
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bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

- IpUOOIICHHE TUUYHOCTH
K 00IIIEYET0BEYECKUM
IIEHHOCTAM U
TpaguLsIM,
CIIOCOOHOCTH
BOCTIPUHUMATh
IPOU3BEICHUS




3aJla4M SKOJIOTHH, €€ pa3/iesbl
UCBA3M C JPYTHMHU HayKaMH.
XapakTepu30BaTh METOIbI
9KOJIOTUYECKHUX UCCIIETOBAHMM.
PackpsiBath conepxanue
TEPMHUHOB U MOHATUI:Cpeaa
oOuTaHUs, SKOJIOTUYECKHE
(hakTOphI, OMOIOTHICCKUI
ONTUMYM, OTPAaHUYHBAIOIIHIA
(muMuTHpYIOUHi) hakTop.
XapakTepu30oBaTh YCIOBUS CPEl
0oOUTaHUSI OPraHNU3MOB;
KJIacCU(UIUPOBATh U
XapaKTepU30BaTh 3KOJIOTUYECKUE

HCKYCCTBa, IPUPOTY,
MIPEKPacHOE; -
¢dbopmupoBanue
3KOJOTHYECKOM
KYJIbTYpbl HA OCHOBE
3HAHHUH O
B3aMMOCBSI3aHHOCTH U
B3aMMO3aBUCHMOCTHU
BCEX KOMITOHEHTOB
MIPUPOIBI, PA3BUTHS
JKOJOTHYESCKOI0
MBIIIICHUS,
LIEHHOCTHOTO
OTHOILIEHUS K TIPUPOJIC U

Coo0mrecTBa u
JIKOJIOTUYECKHE
CUCTCMBI

10

(bakTopsl: abNOTHYECKHUE, 9KOJIOTMYECKH
OMOTHUYECKUE U AaHTPOIIOTCHHBIE. OIpaBJaHHOIO
OnwuceiBate AeiicTBHE HIOBEJICHUS;
9KOJIOTHYECKUX (PaKTOpOBHA

OpraHu3Mbl. XapaKTepU30BaTh

0COOEHHOCTH CTPOEHHUS U

KHU3HECATEIbHOCTU PACTEHUN U

KUBOTHBIXPA3HBIX Cpell OOUTaHUS

PackpeiBath conepxanue - OepexHoe U
TEPMHUHOB U TIOHATUI:0MOLIEHO3, OTBETCTBEHHOE

DKOCHUCTEMA, OMOTE€OIICHO3, BUILI-
JIOMHUHAHTBI, SKOJIOTHYECKAast
HHUIIA. XapaKTepU30BaTh
OuoIeHo3 (COO0IIECTBO), €To
BUJIOBYIO, TPOCTPAHCTBEHHYIO U

40

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

OTHOIIIEHUE K MPUPOJIE, O
COOIIOIeHU N
OIPEACIIEHHBIX IIPABUIT
o0I1IeHHs ¢ HEl, O
HEraTUBHOU U




TPOPUIECKYIO CTPYKTYPBHI.
OOBSCHATH POITH KOMIIOHEHTOB
OmoIIeHO03a B MOICP)KAaHUU €r0
CTPYKTYpPHI U CYIIECTBOBAHUS HA
ONPEACICHHON TEPPUTOPHUH.
OOBACHATD OMOJIOTUYECKHI
CMBICIT SIPYCHOCTH WJIMCTOBOH
Mo3anku. CpaBHHBATh
KOMIIOHEHTHI OMOIIEHO30B, X
BUJIOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPHI, CBSI3U
MEXTy OpTaHU3MaMH

MO3UTUBHOU POJIN
AHTPOIIOT€HHOTO
BO3JICUCTBUS B IIPUPO/E;
- OCO3HAHHE [ICHHOCTU
YKU3HH, TI03BOJISET
PACKpBITh TPUHIIUIIBI
palroOHAIBHOTO
PUPOJONOIB30BAHMS:
No//IepKaHue
OIpeIeNIEHHOU
YUCJICHHOCTH HACEJICHUS
OHOreoILECHO30B,
COXpaHEHUE BUJIOBOTO
pa3Hoo0pa3usi B HUX,
COXpaHEHHUE Cpebl
oOHUTaHUS U TIP

OBHIEE KOJIMYECTBO
YACOB 11O
IHPOI'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
No n/n Tema ypoka KoimmuecTBo (uudpossbie)
4acoB oOpa3oBaTe/ibHbIE
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) Metopl mo3HaHus xuBoi mpuposl. [Ipaktudeckas padota Ne 1 «Mcnonbp3oBanue | bubmmoreka [JOK
Pa3TUYHBIX METOJIOB MPU U3YYCHUU OMOJIOTHYCCKUX O0HEKTOBY https://m.edso0.ru/863e6122
3 buonoruueckue cucTemsl, MPOIECCHl M UX U3ydeHue. BxoaHas KoHTpopHas paboTa 1 bubnuoreka [JOK
B 10 xmacce. https://m.eds00.ru/863e6564
4 XUMUYECKUI COCTaB KJIETKU. Bojga 1 MUHEpAJIbHBIE COTIU 1 brbmorexa LHOK
) https://m.edsoo.ru/863e674e
bubnunoreka LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1 https-//m.edsoo.ru/863e6b72
®depMeHTH — OMoorudYecKkre KaranuzaTopsl. JlabopaTtopras padora Ne 1
6 «M3yueHne KaTaIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha pUMEpe aMUiIa3bl UIIU 1 bubmorexa HOK
i p pHMEp https://m.edso00.ru/863e6b72
KaTajas3bl)»
but6mmoreka [IOK
7 | Yrresomet Jlummye ! https://m.eds00.ru/863e6870
but6mmoreka [IOK
8 HyxkrennoBbie kucnotsl. AT® ! https://m.edsoo.ru/863e6d5Sc
9 Hcropus u Mmetoipl n3ydeHus kieTku. Kiaerounas teopus 1 Bubmiorexa TOK
p A M ) p https://m.eds00.ru/863e6e88
bubnmmorexa LIOK
10 Krnerka kak 1enoctHas )KuBasi cCHCTeMa 1 hitps-/m.eds0o.ru/863¢6122
Crtpoenue sykapuoTudeckon kietku. Jlaboparopras padota Ne 2 «M3yuenue
11 CTT poe;;{ K;’é(T(I))IfI ZZI:eHII;ﬁH;EBzI;EHX Iy 113162]31);1{ 65;11()Te 1:171 3 (o) 1\(/;1/11( Y;ICII:(I)’IHOM Ha 1 bubmorexa LIOK
P P : - IP P P https://m.eds00.ru/863e6564
TOTOBBIX MUKPOMPENapaTax U uX OMHUCAHUE)»
12 OOMEH BEIIECTB UM META00IN3M 1 Bubmnorexa HOK

https://m.edsoo.ru/863e766¢
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but6mmoreka [IOK

13 PorocurTes. Xemocuutes https://m.edso00.ru/863e7c98
. but6mmoreka [IOK
14 OHepreTuiecKuii 0OMeH https://m.edsoo.ru/863e7aae
JKvzneHHbIil Uk kieTku. Jlenenne kietku. Mutos. JlabopatopHast pabora Ne 3 BuGmorexa LIOK
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX https-//m.edsoo.ru/863e7dcd
MUKpOIIpenaparax»
16 KonTponpHas padora « CTpoeHHE U XUMUYECKUH COCTaB KICTKH Enbmaorexa IOK
https://m.edsoo0.ru/863e796e
17 buocunTes Oenka. Peakiyst MaTpuuHOTO CHHTE3a bubmmorexa IIOK
https://m.edsoo0.ru/863e796e
bubnunorexa LIOK
18 Tpancyinus — GuockuTes benka https://m.edsoo.ru/863e7540
bubnuoreka [{OK
19 Hexnerounsie hopMbl )KU3HH — BUPYCHI https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 ®opMbl pa3MHOKEHUSI OPTraHU3MOB Bubmmorexa TOK
https://m.edsoo.ru/863e7f4a
. bubnuoreka [IOK
21 Metios https://m.edso00.ru/863e81b6
2 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeToK. OruiogorBopenue. JlabopaTopHas bubmmoreka [JOK
pabota Ne 4 «3y4yeHne CTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpenapaTax» https://m.edsoo.ru/863e8436
23 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK
https://m.eds00.1ru/863e86f2
24 ['eneTnKka — HayKka 0 HacJlEICTBEHHOCTH U U3MEHYMBOCTH bubmmorexa ITOK
https://m.eds00.ru/863e8878
25 3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB. MOHOTHUOPUAHOE CKPEIIMBAHKE Bubmorexa TOK
https://m.edsoo.ru/863e89a4
26 Jurnbpuanoe ckpemmBanue. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUSI TPU3HAKOB Bubmorexa TOK
https://m.edso00.ru/863e8c60
CueruieHHOE Hacsea0BaHue nmpu3HakoB. JlabopaTopHas padora Ne 5 «M3yuenue Bu6motexa LIOK
27 pe3yIbTaTOB MOHOTHOPUTHOTO U JUTUOPUTHOTO CKPEIIMBAHUS Y IPO30(]HIILI HA hittps-//m.cdsoo.ru/863e8¢60
TOTOBBIX MUKPOTPEIapaTax
28 I'eneruka mona. HacinegoBanue npu3HaKOB, CUETUICHHBIX C MTOJIOM Bubmorexa HOK
https://m.edsoo.ru/863e8efe
29 W3menunBocts. HenacnenctBennas u3MeHUnBOCTh. JlabopaTopHas padora Ne 6. bubmuotexa [JOK

43




N3yuenne MoaupuKaMOHHON U3MEHUUBOCTH, TIOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

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

30 HacnencrBennas n3smeHYnBOCTh. Jlaboparopras padorta Ne 7. «AHanu3 MyTanui y 1 bubmmoreka [JOK
Jpo30(hUIIBl HA TOTOBBIX MUKPOIIPENapaTax» https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
31| 'eneruka wenobeta ! https://m.edsoo.ru/863e9336

32 Cenekius Kak HayKa U IpoLece 1 bubmmorexa IIOK
https://m.edsoo0.ru/863e9214

33 MeTobl U JOCTUKEHHUSI CEJICKIIMU PACTEHUNA U JKUBOTHBIX 1 bubnuorexa LIOK
https://m.edso0.ru/863e9214

34 Hrorosas koHTposibHas paboTa B 10 kiacce / Beepoccuiickas mpoBepouyHasi pabora 1
OBHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 34
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11 KJIACC

DJIEKTPOHHbIE
KosaunvecTBo (undposbie)
Ne i/m Tema ypoka
4acoB o0pa3oBaTe/ibHbIE
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ NU3YUEHUSI 1 Bubmorexa HOK
https://m.edsoo.ru/863ea20e
2 Bxonanas konTponbpHas padborta B 11 kimacce 1
3 HcTopus pa3BUTHS NpeACTaBIeHUI 00 3BOTIOIUU 1 buGnuorexa LIOK
https://m.edsoo.ru/863e9cle
bubnuoreka [{OK
4 MukposBomonus 1 https://m.edsoo.ru/863e99¢c6
5 JBkymue cuitbl (3IeMeHTapHbIe (PAaKTOPHI) SBOIOIUH 1 bubmorexa LHOK
https://m.edsoo.ru/863e9da4
. bubnunoreka LIOK
6 EcrecTBenHbIi 0TOOpP 1 ero GopMbI 1 hitps-//m.eds0o.ru/863e9ed0
Pe3ynbTathl 3BOIIOIUEU: TPUCTIOCOOJICHHOCTh OPTaHU3MOB U BU000pa30BaHuE.
7 JlaGopaTtopHnas padora Ne 2 «Onrcanue npucrocoOJeHHOCTH OpraHu3Ma H e¢ 1 Bubmrorexa TOK
https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepay
8 Hamnpanenuns u myTu Makpo3BOJIIOIUT 1 bubmmorexa ITOK
https://m.edsoo.ru/863e9cle
but6mmoreka [IOK
? HeobparumocTs sBomomi ! https://m.edsoo.ru/863ea5a6
10 Hcropust xu3HN HA 3emiie U METObI €€ U3yUEHUs 1 Bubmrorexa OK
https://m.edsoo.ru/863eabbe
11 ['unoTe3bl MpOUCXOXKIEHUS KU3HUA Ha 3emIie 1 Bubmrorexa OK
https://m.edsoo.ru/863ea5ab
12 PazButue xxu3HM Ha 3eMIie 1o dpaM U Ieproam 1 bubnmorexa LOK
https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl YBOJIOIUN PACTUTEIHHOTO U )KUBOTHOTO Mupa. [IpakTrdeckas
13 pabota Ne 1 «/3ydeHne UCKOMAeMbIX OCTATKOB PACTCHHI U KUBOTHBIX B 1 Bubmorexa IOK
https://m.edsoo.ru/863ea8bc
KOJIJICKITUSX )
14 C but6mmoreka [IOK
OBpPEMEHHAasi CUCTEMa OPraHUYECKOTO MUpPa 1

https://m.edsoo.ru/863ea48¢e
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bubnunoreka LIOK

15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTEHE?) hitps-/m.eds0o.ru/863eac2c
bubnunoreka LIOK
16 JBuxyniue cuibl (pakTopbl) aHTPOIOTreHe3a hitps-//m.edsoo.ru/863eadd4
17 OCHOBHBIE CTa/IMM SBOJIIOIMH YEJIOBEKA Bubmaorexa LOK
https://m.edsoo.ru/863eb348
18 YesoBeyeckre packl M IPUPOJIHBIC aJanTalliy YeJIOBeKa Enbmaorexa IOK
p PHPOaL A 1 https://m.edsoo.ru/863eaea2
19 KoHnTtposnbHas pabota «BO3HUKHOBEHHE U PA3BUTHE )KM3HU Ha 3eMIIe)
bubnunoreka LIOK
20 JIBrokyIue cuibl (3JIeMEHTapHbBIE (PAKTOPHI) YBOJIOIHN https-//m.edsoo.ru/863eac2c
. bubnunoreka LIOK
21 EcrecTBenHbIl 0TOODP M ero GopMbI hitps-/m.edsoo.ru/863eafec
Pe3ynbTathl 3BOIIONMEI: IPUCIIOCOOIEHHOCTh OPraHU3MOB U BU1000pa30oBaHHUeE.
22 JlaGopaTtopHnast pabota Ne 2 «Onrcanue npucrnocoOJeHHOCTH OpraHu3Ma U e€ bubnuorexa [IOK
- https://m.edsoo.ru/863eb10e
OTHOCHUTEIILHOTO XapaKTepay
bubnunoreka LIOK
23 | buoruteckue paxrope! https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKUE XapaKTepUCTUKH nomyssiiuu. [Ipaktuyeckas padora Ne 2 «Iloacuér bubnnoreka [JOK
IIJIOTHOCTHU NOMYJISALMNA Pa3HbIX BUAOB PACTEHUI)) https://m.edsoo.ru/863ebb5e
but6mmoreka [IOK
25 CooO1miecTBa OpraHu3MOB — OHOIIEHO3 hitps-//m.eds0o.ru/863cb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) Bubmorexa OK
https://m.edsoo.ru/863eb46a
27 OcCHOBHBIE TIOKA3aTeNIM YKOCUCTEMBI. DKOJornYeckue nupamuibl. CBoicTBa bubnuotexa [JOK
skocucteM. Cykieccus https://m.edsoo.ru/863eb5Sfa
but6mmoreka [IOK
28 Tpupozubie SKoCHCTEMEI https://m.edsoo.ru/863eabbe
29 AHTpPOIOTeHHbIE SKOCUCTEMBI bubmmorexa LIOK
P https://m.edsoo.ru/863e9fde
bubnmnoreka LIOK
30 buocdepa — rnobanpHas skocucTeMa 3emMitu hitps-//m.eds0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EphI Bubmorexa IOK

https://m.edsoo.ru/863ebd16
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bubnunoreka LIOK

32 UYenosedecTBo B Ouochepe 3emin 1 hitps.//m.cdsoo.ru/863chale
33 Cocy1iecTBoBaHME IPUPOJBI U YEIOBEUECTBA 1 buGnuorexa LIOK
https://m.edsoo.ru/863ebale
34 Hrorosas koHTposibHAs paboTa 3a 11 kitacc 1
OBUHIEE KOJINYECTBO YACOB 110 ITIPOT'PAMME 34
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30BATEJILHOM

IHPOI'PAMMUBI
10 KITACC
Koxn . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CPe/IHEro
HPOBEPHEMOTO 0011ero oopa3oBaHus
pe3yabrara
ChopMupoBaHHOCTh 3HAHUKH O MeCTe M pOJM OMOJOrMM B CHUCTEME HAy4YHOI'O 3HAHMsS €CTECTBEHHBIX HayK, B
| (OpMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPa W HAy4yHOIO MHUPOBO33PEHHUS; O BKIAJe
POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIMOHAIBHOM rpaMOTHOCTHU YeNIOBEKa JJIs
pelIeHNs KU3HEHHBIX 3a7a4
YMeHue packpblBaTh COAEpkKaHUE OMOIOIMYECKUX TEPMHHOB M NOHSTUMN: JKHU3Hb, KJIETKA, OpraHU3M; METa00JInu3M
2 (oOMeH BelecTB U MPEBpPALICHUE SHEPruM), TOMEOCcTas (CaMOperyIslus), ypOBHEBas OPraHU3aLMsl KHUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PENpPOYKIIMSI), HACIEICTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE
YMeHue u3narath OMOJOTMYECKHE TEOpuH (KJIEeTOYHas, XpOMOCOMHas, MyTaluoHHas), 3akoHbl (I'. Menpgens, T.
3 Moprana, H.1. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKIEHHUS KyIbTypHbIX pacteHuit H.M.
BasuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMaM
YMeHue BnasieTb METoAaMi HayyHOTo MO3HaHUs B OMoyioruu (HaOII0/IeHNE U ONMCaHHUe KHUBBIX CUCTEM, IMPOIIECCOB
4 U SBJIGHUH; OpraHu3alus M NpPOBEACHHE OUOJIOTMYECKOTO HKCIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bl; BBISIBICHUE
3aBHCUMOCTH MEXJy HCCIEeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX pE3yJIbTaTOB, HCIIOJIb30BaHHBIX
HAy4YHBIX TIOHATUH, TEOPUH U 3aKOHOB; YMEHUE JI€J1aTh BbIBOJbI HA OCHOBAaHUH MOIY4YEHHBIX PE3YJIbTAaTOB)
YMeHue BBIIENATH CYIIECTBEHHBbIE IPU3HAKW BHPYCOB, KIJIETOK IPOKAPUOT M DYKApUOT, OJHOKJIETOYHBIX U
5 MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH MpOIIECCOB OOMEHa BELIECTB W MPEBpAILEHHUs SHEPrHH B KIETKE,
(oTocHHTE3a, IUIACTMUYECKOIO0 M JHEPreTMYeCKOoro OOMEHa, XEMOCHHTE3a, MHTO03a, MeWo03a, OIUIOAOTBOPEHMS,
Pa3MHOXKEHHU S, UHAUBHIyaJIbHOTO PAa3BUTUSI OpraHU3Ma (OHTOTeHe3)
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YMenune MNPUMCEHATE ITOJYYCHHBIC 3HAHUA JI1 00BACHEHHST OMOJIOTHYECKHX IIponeCccoB 1 HBHGHHP'I, AT IPUHATHUA

MPaKTUYECKUX PEUICHUH B MMOBCEIHEBHOMN JKU3HU B IEJISIX oOecredeHus: 0€30IMacHOCTH CBOETO 3/I0POBBS U 3/I0POBbSI

6 OKPYXKAIOIIHUX JFOCH, COOMI0IEHUST HOPM T'PaMOTHOTO MOBEIACHHS B OKPYKAIOIICH MPUPOTHON Cpejie; MOHUMaHUE
H€O6XOI[I/IMOCTI/I HNCIIOJIBb30BaHUA I[OCTI/I)KGHI/If/'I COBpeMeHHOﬁ 61/IOJIOI‘I/II/I )41 6HOTCXHOJIOI‘HI>1 JUUIA paHI/IOHaJIBHOI‘O
HPUPOJIONOIB30BAHUS
YMeHHe pelath 3JeMEHTapHbIC T'C€HETHYCCKHE 3aJaYyd Ha MOHO- M JUTHOPHIHOE CKPEIIMBAaHHE, CICILICHHOE

7 HACJICJIOBAHKE; COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEUIUBAHUS JUIA NPEJCKa3aHUs HACICIOBAHUS IPU3HAKOB Y
OpPraHu3MoOB

g YMeHHE BHINOJHATH JIAOOPATOPHBIE M IMPAKTHUYECKHE paboThl, COOMIONaTh MpaBWwia HpU padoOTe ¢ y4eOHBIM U
nabopaTOpHBIM 000PYI0BAHUEM
YMeHue KPpUTHYECKU OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITUIO OHOJIOTHYECKOTO COACPKAHMS, BKIIFOYAIONIYIO

9 IICEBJOHAYYHbIE 3HAHUS U3 PA3INYHbIX UCTOUYHUKOB (CMMU, HayyHO-ITONYJIsipHbIE MAaTepHallbl); ITUUECKHUE acTIEKThI
COBPEMEHHBIX UCCIICJOBAHMI B OMOJIOTHH, MEIUIIUHE, OHOTEXHOJOTHU

10 YMeHue co3/aBath COOCTBCHHBIC TUCHMEHHBIC U YCTHBIE COOOIIEHUS, 00001Iasi OMOIOrHIeCKyr0 HH(OPMAIHIO U3
HECKOJIBKUX HCTOYHUKOB, IPAMOTHO HCITIOJIb30BATh IMTOHATHHHBIHN ammapaTr OHoJIOruu

11 KJIACC
Kon . .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero
MPOBEPSIEMOIo
ponep o0mero oopazoBaHus
pe3yJbTara
CdopMupoBaHHOCTh 3HAHHM O MeCTe W POJM OWOJOTMH B CHCTEME HAyYyHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B
| (GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOH KAapTHUHBI MHpAa W HAYYHOIO MHPOBO33PEHHMsS; O BKIIAJE
POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATILHOM IPaMOTHOCTH YelloBeKa IS
peleHus KU3HEHHBIX 3a/1a4
2 YMeHue packpbIBaTh COJIEp:KaHue OMOJOTUYECKMX TEPMHUHOB M TMOHSATUIN: BUJ, MOMYNSALNS, TeHO(OH, BOTIOIUS,
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JIBIDKYIIHE CHIIBI ((haKTOPBI) SBOIONNM, MPUCIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, JKOJOTHUYECKHE
(bakTopBl, AKOCHCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI, IENH MUTAHWS, DKOJOTHYECKAas MUPaMUa,

OuoreorieHo3, buocdepa

YMenue nznaratb OM0JIOTHYECKUEe TeOpuH (IBOJIOIMOHHAst Teopust Y. JlapBuHa, CHHTETHYECKAask TEOPHsI BOJIOINN),
3aKOHBI U 3aKOHOMEpHOCTHU (3apozsimieBoro cxonacrtsa K.M. bapa, yepenoBanus riaBHbBIX HalpaBiIeHUM U IyTel
somonnu A.H. CeBeprioBa, yuenus o 6uochepe B.M. BepHanackoro), onpeaensarb rpaHUIlbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YmMmeHue BJIaACTh METOJAaMH HAYYHOI'O ITIO3HAHUA B ouojoruu (Ha6J’IIOI[CHI/IC " OIMMCAHUEC XUBBIX CHUCTEM, ITPOLIECCOB
u HBHGHHﬁ; opraHus3anuda W ITPOBCIACHUC OHOJOrHYECKOTO OKCIICPUMCHTA, BBIABHIXCHHC TI'MIIOTC3bI; BBISBJIICHUC
3aBUCUMOCTH MCKAY MHCCICAYCMbIMHU BCIWMYWHAMHU, 00BsICHECHHE IMMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX

HAay4YHBIX HOHSITPIﬁ, TGOpI/Iﬁ " 3aKOHOB, YMCHHC ACJIaTh BBIBOAbLI HAa OCHOBAHUHU MMOJTYYCHHBIX peByJH)TaTOB)

YMmenue BBIACIIATE CYHICCTBCHHBIC IIPHU3HAKU CTPOCHUA OHOJIOTHMYECKUX OOBEKTOB: BU0B, HOHYHﬂHHﬁ,
MNpOAYLUCHTOB, KOHCYMCHTOB, PECAYLICHTOB, 6I/IOFCOI_[CHO3OB Hn 3KOCHCTEM, 0COOEHHOCTH IIpouecccoB HaCHe,HCTBCHHOﬁ
U3MCHYNBOCTH, CCTCCTBCHHOI'O 0T6opa, BI/II[006p8.30BaHI/IH, HpI/ICHOCO6HeHHOCTI/I OpraHu3MoOB, I[CﬁCTBPIH
OKOJOTHYCCKHUX q)aKTOpOB Ha OpraHu3Mbl, IEPCHOCA BCHICCTB M IIOTOKA DHCPIrUM B 3KOCHCTCMAX, aHTPOIIOICHHBIX

MU3MEHEHHH B 9KOCHUCTEMaX CBOECH MECTHOCTH, KPYrOBOPOTA BEUIECTB M OMOTCOXMMHUYECKUX IIMKIOB B Ouocdepe

YMeHue npuMeHsTh NOJy4YeHHbIE 3HAHUS Ui OOBSICHEHHUs] OMOJOTMYECKHUX MPOLIECCOB U SIBICHUH, I MPUHATUS
MPAKTUYECKHUX PEIIEHUH B MOBCETHEBHOM JKM3HU B LIESIX oOecrneueHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 370POBbsI
OKpY’KaIOIIMX JI0JIeH, cOOII0AeHUsI HOPM IPaMOTHOTO MOBEJCHUS B OKpY)Karolleil MpUpoAHOM cpene; MOHUMaHHe

HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUIM COBpeMeHHOﬁ Ouosorun AJI palUOHAJIBHOT'O IPHUPOAOIIOJIB30BAHUA

YMeHnue pemaTtb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ala4ui, COCTABJIATH CXEMbI IICPEHOCA BCHICCTB W OHCPIrUU B

AKOCHCTEMaXx (LIeTIH MTUTaHMSI)

YMeHue BBINONHATH JIAOOpAaTOpHBIE M IMpakTHYeckhe paldoThbl, coOdrofaTh MpaBwiia Mpu paboTe ¢ yuyeOHbIM U

71a00paTOPHBIM 000PYIOBaHHEM

YMenue KPUTHYCCKU OLICHUBATH U UHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO OHOJIOTUYECKOTO COJCpIKaHHus, BKIIFOYAIOIITYTO

NICEBJOHAYUYHbIE 3HAHUS U3 Pa3IUYHbIX UCTOUYHHMKOB (CMMU, HayuHO-mOMNyNsipHBbIE MaTepHalbl); paccMaTpUBaTh
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10

ro0anbHBIE JKOJOTHYECKHE TPOOJIEMBbI COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIIEHWIO K HUM COOCTBEHHYIO
TIO3HIIHIO

YMeHue co3naBath COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUsI, 00001Iast OMOJOTHUECKY0 MHGOPMAITUIO U3

HCCKOJIBKUX UCTOYHUKOB, 'PaAMOTHO HUCIIOJIL30BATh MOHATHHHBIN arrapar OHOJIOrun
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Buonorus kak Hayka
11 buonoruss — Hayka o >xuBoil mpupoxae. Ponb Ouonmormu B (OpMHpPOBaHUM COBPEMEHHOW HAay4YHOH KapTuHbBI Mupa. Cucrema
' OMOJIOTUYECKIX HAYK
12 Metoapl MO3HaHHS KUBOH MPHUPOIBI (HAOIIOJCHHE, SKCIEPUMEHT, ONMUCAHWE, M3MEpEHHUe, Kiaccu(uKaius, MOJESINPOBAHHE,
' CTAaTUCTUYECKass 00pabOTKa JaHHBIX)
2 JKuBble cucTeMBbI U UX OpraHu3aus
2.1 JKuBbie cucteMbl (0MOCHUCTEMBI) Kak MpeaMeT u3ydeHnus ouonoruu. CBoiicTBa GMocucTeM U UX pasHOOOpasue
29 YpoBHH oOpraHuzanuu OHWOCHCTEM: MOJEKYISIPHO-TEHETHUECKUM, KIIETOUHBIM, OpPraHW3MEHHbIH, MOMYISIIMOHHO-BUI0BOM,
' 9KOCHCTEMHBIH, OrochepHbIi
3 XUMHUECKUH COCTAaB U CTPOEHUE KIIETKU
31 XUMHUECKUH COCTaB KJIETKU. XHMHYECKHE 3JIEMEHTBI: MaKpOdJEMEHThl, MUKpPO3JeMEHThl. Boja M MuHepanbHble BellecTBa.
' OyHKIIMHU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lomaepkanne oCMOTHYECKOTo OaaHca
benku. CocraB u cTpoeHHe O€lKOB. AMHHOKHUCIOTHI — MOHOMeEphl OenkoB. HezamMeHHMble M 3aMEHMMblE aMHHOKHUCIIOTBHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpBHI O€IKOBOH MOJEKyJbl (NepBUYHAS, BTOPUYHAs, TPETHUYHAS W YETBEPTHUYHAS
3.2 CTpYKTypa). XUMHUYECKUE CBOMCcTBa OenkoB. buonornueckue GpyHKunm 6enKoB.
®epMmeHTH — Ouonorndyeckue KatanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA ILIEHTp, cyOcTpaTHass CHenu(UIHOCTb.
KogepmenTsl. Buramunsl. OTianuus pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB
3.3 VYrneBoabl: MOHOCaxapuabl (TJI0K03a, pudo3a U Je30KcHprbd03a), Aucaxapuibl (caxaposa, JaKTo3a) U mojucaxapuibl (Kpaxmad,
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TJIMKOTEH, LIeJUTI01032a). buonornyeckue GyHKINU YriIeBOIOB.
Jiunuasl:  TPUTAULEPHUABL, cTepounsl, Qochomunuasl. I'mapodunbHO-TUAPOPOOHBIE CcBOMCTBAa. buonoruueckue QyHKIUU

JIUIIMA0B. CpaBHCHI/Ie Yri€Boa0B, OeIKOB U JIMIIUA0B KaK HCTOYHHUKOB DHEPIUHU

Hyxnennoseie kucnotel: JIHK nu PHK. Hykneotuasl — MoHOMEpBI HYKIIEMHOBBIX KucioT. Ctpoenne u ¢pynkiuu JJHK. Ctpoenue

34 u pynkuun PHK. AT®: ctpoenne u pyHKIMN
3.5 [{utonorus — Hayka o kieTke. Kinerounas reopus. MeTobpl U3y4eHus KJIETOK
16 Knerka kak nemoctHas xuBas cucrema. OOmiuMe NpHU3HAKU KJIETOK: 3aMKHYyTas HapyxHas memOpana, monekynsl JITHK kak
. reHeTUYeCKUH anmnapar, cucreMa cCuHTe3a 0eska
37 Tunsl KIETOK: 3yKaproTHdeckas U npokapuotudeckas. OCOOEHHOCTH CTPOCHHUS MpoKapuoTHuecKoil kietku. Kiierounas cteHka
. OakTtepuii. CTpoeHue 2yKapuoTUdecKoi kiieTku. OCHOBHbBIE OTIMYHUS PACTUTEIHHOMN, )KUBOTHOM U TPUOHOMN KIETKU
[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIUKC, uX (pyHkiun. [Tnasmatudeckas memOpaHa, e€ cBOMCTBa U
¢yakuuu. Iluronnasma u e€ opranounsl. OnHOMEMOpaHHBIE OpraHouibl KIETKU: 3HJoImIazmarudeckas cetb (OIIC), ammapat
3.8 I'ombmxu, mu3ocomsl. [1oryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOHIPUH, TUTACTHBL. [IporcX ok IeHrne MUTOXOHAPHIA U TIACTHI.
Bunsl mnactua. HememOpanHbie opraHoUIbl KIETKH: pPUOOCOMBI, KIETOYHBIA LIEHTP, PECHUYKH, KI'yTUKH. DYHKIMH OPraHOUI0B
KJIeTKH. Brimouenus
3.9 SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue sjipa: saepHas 000104Ka, KapuoIla3Ma, XpOMaTHH, SJIPHIIKO. XpPOMOCOMBI
3.10 TpaHcIoOpT BEIIECTB B KJIETKE
4 KuzHeneaTenbHOCTb KIETKH
OOMeH BeliecTB, WM METa00NM3M. ACCUMUIIAIMS (TNIACTUYECKHI OOMEH) M JUCCUMMISINS (SHEPreTHUYeCKUii OOMEeH) — B
4.1 CTOPOHBI €IMHOTO TMpoIecca MeTabonu3ma. Tumsl 0OMeHa BeecTB: aBTOTPOQHBIN U rerepoTpodHbIil. Pons dhepmeHTOB B 00MEHE
BEIIECTB M MPEBPAIICHUH SHEPTHH B KIIETKE
®otocunre3. CeroBas M TeMHOBas (a3el (oTocuHTe3a. Peaknum dotocunTesa. DddexkTuBHOCTh ¢GOTOCHHTE3a. 3HAUYCHHE
49 ¢dorocunTe3a A KU3HU Ha 3emiie. BiusHue ycnoBuit cpeasl Ha (POTOCHMHTE3 M CIIOCOOBI MOBBIIICHUSI €r0 MPOAYKTUBHOCTH Y
' KYJIBTYPHBIX PACTCHUH.
XeMocHHTe3. XeMOCHUHTE3UPYIOIIHe OakTepry. 3Hau€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJie
4.3 OHepreruyeckuii oOMeH B kieTke. PaciieruieHne BelIecTB, BBIJEICHHE WU aKKyMYJIHMPOBAaHUE HHEPrHMM B KIIETKE. OTaIlbl
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SHEPTCTUUCCKOTO obomeHna. [ 'nmkomnus. BpO)KeHI/IC n €ro BHIBI. KI/ICJIOpOI[HOG OKHCJICHHUEC, HWIHN KIICTOYHOC ObIXaHHC.

O} PeKTUBHOCTH SHEPTrEeTHIECKOT0 0OMEHa

4.4

Peakuuu marpuuHoro cunres3a. ['enetmueckas uHpopmamus u JIHK. Peanmzanms renermueckoil mHpOpManyu B KIETKE.
I'enernueckuit kog u ero cBoictBa. Tpanckpumus — marpuudblii cuaTe3 PHK. Tpancnsmus — 6uocunres 6enka. Koguposanue

aMUHOKHCIIOT. Posib prbocom B OrocuHTe3e Oenka

4.5

5.1

5.2

Heknerounsie dopmbl ku3Hu — BUpychl. Mcrtopus otkpweitus BupycoB (.M. MBanoBckuii). OCOOEHHOCTH CTpOCHUS U
KU3HEJEeATeNIbHOCTH BHUpPYcoB. bakTtepuodaru. bonesnu pacrenHuil, >KUBOTHBIX M 4eEJOBEKa, BhI3bIBa€Mble BUpycamMu. Bupyc

umMmyHoedunura gyenoseka (BUY) — Bozoyaurens CIIN/a. [Ipoduiaktuka pacupocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUI
Pa3smHoOXkeHue u HHAMBUAYaIbHOE Pa3BUTHE OPraHU3MOB

KneTounslii nuki, uim kU3HEeHHbIN UK KieTku. MaTepdasza u mutos. IIpoueccel, mporekarmue B unTepdaze. Pemnmukanus —
peakuus marpudroro cuate3a JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBINM HabOp — KapHOTHUMN. JMIJIOMTHBIA M TarluIOWTHBIH
XPOMOCOMHBIC HA0OPHI. XpomaTuabl. L{uToiornueckue OCHOBBI Pa3MHOKEHUS U MHIMBHTyaJTbHOTO PA3BUTHS OPTaHU3MOB.
Henenune knerkn — muto3. Cragum muto3a. IIpoueccel, mpoucxoAsuie Ha pa3HbIX CTAAUSIX MUTO3a. BHONOrMYecKuid CMbICI
MHUTO3a

@DopMBbI pa3MHOXKEHHUS OpraHU3MOB: 0ecroioe U MosoBoe. Buapl 6ecrosioro pa3MHOKEHHUS: JelIieHue HaJBOe, TOYKOBAHUE OJHO-
U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHWE OPraHU3MOB, €ro

3HAYCHUEC OJI CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHUE, €r0 OTJIMYUS OT OECIONOrO.
Meiio3. Craguu meito3a. [Iporeccsl, mpoucxopasimue Ha ctaausx meiosa. [loBemenue xpomocom B meitoze. Kpoccunrosep.

buonornuyeckuii cMBICTT 1 3HaYeHUE Melo3a
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5.5

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y )KUBOTHBIX. [10I0BBIE JKene3bl: CeMEHHUKU U AnYHUKH. OOpazoBaHue U
pa3BUTHE MOJOBBIX KJIETOK — ramer (crmepmaro3ou]], SHIEKIeTKka) — crepmaroreHe3 u ooreHe3d. OCOOEHHOCTH CTpPOEHHS
AWLIEKIIETOK U criepmaro3ouaoB. Omnogorsopenue. IlapreHorenes

WnauBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). OTarbl SMOPHOHAIBHOTO PA3BUTUSA Y
MO3BOHOYHBIX JKUBOTHBIX: JIpOOJIeHNE, racTpyianus, opranoreres. [loctamOpronanbHoe pa3BuTHe. THIBI TOCTAMOPHOHAIBHOTO
pa3BUTHA: NpsAMOe, HempsiMoe (IMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CHOCOOHBIE BHI3BIBATH
BPOKAEHHBIE YPOJCTBA.
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Poct u pa3zButne pacrenuii. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTH

6.1

HaCJIGI[CTBCHHOCTB " U3BMCHYUBOCTHb OPraHN3MOB

[Ipenmer u 3anaun reHetuku. Mctopust pa3BuTus reHeTUKH. Bxiax poccuiickux M 3apyO€KHBIX YUYEHBIX B pa3BUTHE I'€HETHKHU.
MeTto1bl reHeTUKH (THOPUI0JIOTUYECKUHM, IUTOTEHETUUECKUM, MOJIEKYIIPHO-TeHETUUECKUii). OCHOBHBIE T€HETUUECKHUE TIOHATHS.

I'eneTmueckas CHMBOIJIMKA, UCIIOJIB3yEMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcJeIOBaHMUA NPU3HAKOB, ycraHOBIeHHble [. Mengenem. MoHOrMOpHAHOE CKpEIIMBaHHE. 3aKOH
eanHooOpa3us rudpuaoB nepBoro nokoseHus. [IpaBuno nomuHUpoBaHus. 3aKOH pacllerIeHHs] MPU3HAKOB. [ umore3a 4uCTOTHI
ramer. [lonHoe 1 HENmoIHOE TOMUHUPOBAHHE.

Jurubpuanoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEOBAaHUS NPU3HAKOB. LluTOreHeTndeckne OCHOBBI JAUTHOPHIHOTO
CKpeIlMBaHUs. AHanu3upylollee ckpeuBanue. Vcrnonb3oBaHue aHAIM3UPYIOIIETO CKPELIMBAHUS AJI ONPEENICHUsl Te€HOTHIa

ocobu

6.3

Cuennennoe HacienoBanue npusHakoB. Paborta T. Moprana no cuenjaeHHOMY HacieloBaHUIO TeHoB. Hapyienue cuenieHus
I'€HOB B pe3yJibTaTe KPOCCUHIOBepa. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH. [ 'eHeTuuecKue KapThl.
['enetnka nosa. XpoMOCOMHOE OIpejesieHHe moja. AYTOCOMbI M IIOJIOBbIE XPOMOCOMBI. ['oMOrameTHble M TeTeporaMeTHbIE

OpTraHHU3MBI. HaCJIGZ[OBaHI/Ie IMPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

6.4

M3mMeHunBOCTh. BHbl H3MEHYMBOCTH: HEHACIIEACTBEHHAs M HACIEACTBEHHAs1. Poib cpelbl B HEHACIEICTBEHHOW U3MEHYUBOCTH.
XapaxkTepucTuka MOAU(PUKAIIMOHHON U3MEHUMBOCTH. BapualimoHHblil psa U BapualoHnHas kpuBas. Hopma peakuuu npusHaxa.

KonnuecTBeHHBIC U KAUECTBEHHBIC IMPU3HAKU U UX HOpMaA pCaKIUU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ N3MCHYHUBOCTHU

6.5

6.6

HacnencrBennas, i reHOTUNHMYECKas, N3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Melo03 U MOJI0BOI MpoIecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. MyTannoHHas u3MeHuuBocTh. Knaccudukanus myTranuii: TeHHbIE XpOMOCOMHBIE, T€HOMHBIE.
YacTtoTa 1 npu4MHbl MyTaluid. MyrareHHsle (akTopbl. 3aKOH FOMOJIOTHYECKUX PSAJOB B HacieICTBEHHON m3MeHunBoctu H.U.

BasuiioBa

I'enetuka uenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOAbl TEHETHKM YENOBEKA: T'€HEATOTHYECKUN, OIM3HEIOBBIN,
LUTOTEHETUUECKUN, OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeTHuecknii. CoBpeMEHHOE ONpe/esieHne T'€HOTUIA: MOJHOT€HOMHOE
CEeKBEHHPOBaHUE, TEHOTUIIMPOBaHHe, B TOM uucie ¢ nomouibio [1[P-ananu3a. HacnencTBeHHble 3a00eBaHNs YeIOBEKa: FeHHbIE
0ose3HH, OOJIE3HM C HACIEICTBEHHOM Ipenpacloio)KeHHOCThIO, XpPOMOCOMHBIE Oosie3HH. CoMaTHUecKue M T'eHepaTHBHBIE

myTtauuu. [IpuHIUOBEL 310pOBOr0 00pas3a KU3HU, NUArHOCTUKU, MPOGUIAKTUKY U JIEYEHUs TeHeTHdeckux OomnezHed. Memuko-
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TCHCTUYCCKOC KOHCYJIbTUPOBAHHC. 3HauecHUE MGHHHHHCKOﬁ TFCHCTUKHU B IPCAOTBpPAIICHUN U JICYHCHUHU I'CHCTUYCCKUX 3a001€BaHNi

4eJI0BeKa
7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUU
71 Cenekiusi Kak HayKa U Mpoliecc. 3apoKIeHUe celIeKIuu U noMectukaius. Yuenue H.W. BaBunoBa o neHTpax npoucxoxJIeHus U
' MHOT000pa3usi KyJbTypHBIX pacTeHul. LIeHTpbl MPOMCXO0XKACHUS JOMAITHUX KUBOTHBIX. CopT, Mopoja, ITaMmm
CoBpemeHHbIE METOABl CEJIEKIMM. MaccoBbIi M HMHIMBUAYAIbHBI OTOOpPBl B CEJNEKIMM PACTEHMM U >KUBOTHBIX. OlleHKa
75 JKcTepbepa. bimskopoacTBeHHOe ckpenuBaHue — MHOpuAMHT. YUncras nuHug. CkpenuBaHHe YUCTHIX JUHMMA. ['eTeposuc, mim
. rubpuanas cuna. HeponactBeHHoe ckpemmBaHue — ayrOpuauHr. OtpanénHas rulpunuzanus u e€ ycnexu. VckyccTBeHHBIN
MYTareHes U MOJIy4eHHE IOJIUIUIONI0B. JIOCTUKEHUS CEJIEKIIMA PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB
buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['eHHas MHXKeHepHs. Otambl co3fanus pexomOunantHo JIHK u TpaHcreHHBIX
73 opranu3moB. Kinerounas wunxeHepus. KieTouHble KynbTypbl. MHKpOKIOHAIBHOE pa3MHOXEHUE pacteHui. KiioHupoBanue
' BBICOKOTIPOJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHM3MOB. JKOJOTWYECKHE M dTHueckue mpodiembl. MO — reHernyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI
11 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 DBOIOIMOHHAS OMOJIOTHS
DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTUH.
CaunerenbcTBa 3BomonuK. [laneoHTonornyeckue: Mocaea0BaTeIbHOCTh MOSIBICHUS BHJIOB B IMaJCOHTOJIOTMYECKOM JIETONMCH,
L1 nepexoanbie GopMel. buoreorpaduueckue: cxoAcTBo U pazauuue GayH U Gprop MaTEpUKOB U OCTPOBOB. DMOPHOIOTMUYECKHE:

CXOJCTBA M pas3jinuusd 3M6pI/IOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITeJ'H)HO—aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTUYHBIC, aHAJIOTHYHBIC,
PYAUMCEHTAPHBIC OpraHbl, aTaBU3MBI. MOJ'IGKy.]'IprHO-6I/IOXI/IMI/I‘ICCKI/IGI CXOJACTBO MCXAaHU3MOB HACJICACTBECHHOCTH M OCHOBHBIX

METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB
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1.2

OpomonnonHast teopust Y. [lapsuna. Ilpenmochiiku BO3HMKHOBEHUS AapBUHHM3MA. JIBHKYIIME CHJIbI 3BOJIIONMHA BHJOB IO
JapBuHy (M30BITOYHOE pPa3MHOXKEHHE TMPU OrPAaHHMUYEHHOCTH PECypcoB, HeompenaenéHHas H3MEHUMBOCTh, Oopbba 3a

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

1.3

1.4

Cunrernueckas teopust 3posonuu (CTD) m ocHOBHBIE €€ mosiokeHUs. MukposBostonus. [lonmynsnus kak eIWHHMIA BHIA U

9BOJJIOINH

JBwxyume cuibl ((GakTopbl) HBOJIONUHM BUAOB B MpupoAe. MyTalMOHHBIM mpolecc M KOMOMHATHBHAS HM3MEHYHBOCTD.
[MonynsuoHHble BOJHBL U 1peiid renos. M3omsums u murpanms. EctecTBeHHBIH 0TOOp — HANPaBISIOMINGA (aKTOpP IBOIIOLUH.
@opMBbI €CTECTBEHHOTO 0TOOPA.

[TpucrocOOICHHOCTh OPraHU3MOB KakK pe3yibTaT 3BOJIOUUH. [IpuMepbl HpHCHOCOOeHHH y Opranu3MoB. ApomMopho3bl H
nauoagamnTanuu.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BUI000pa30BaHus: Teorpaduyeckoe, IKOJIOrHIeCKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI 3BOJIFOIIUH: (I)I/IJ'IGTI/I‘IGCKB.H, JAUBCPICHTHAsA, KOHBCPICHTHAA, IIapaJlJICIIbHA. H606paTI/IMOCTB 3BOJIIOIIUH

2.1

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuHbl€ TpPEACTABICHUS O 3apOKAEHUM >KW3HM. HayuHble ruMmore3bl BO3HUKHOBEHUS >KM3HM Ha 3emiie: a0HOreHe3 u
NaHCHepMusa. XUMHYECKas SBOJIIOLMSA. OKCIEPUMEHTAJIBHOE TOATBEPKICHUE XMMHYECKOM 3Boitouuu. HavanbHble sTansl
ouonorunueckoi 3pomtonuu. ['unoreza PHK-mupa. IlepBbie knetku n ux ssomtounsa. @opMupoBaHHE OCHOBHBIX T'PYII KUBBIX

OpraHnu3MoB

2.2

2.3
2.4

Pa3Bute xu3Hum Ha 3emie no spam u nepuonaM. Karapxeil. Apxelickasg u npotepo3oiickast spsl. [lanmeosolickas spa u eé€
MepUObl: KEMOPUNCKUNA, OpJOBUKCKHM, CUIypUHCKUN, NEBOHCKHUI, KaMEHHOYTOJbHBIN, MmepMckuil. Me3o3oiickas spa u eé
MIEPUO/IbI: TPUACOBBIN, FOPCKUN, MEIIOBOM.

Kaitno3oiickas 3pa u €€ nepropl: MAICOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN. XapaKTepUCTUKA KIMMAaTa U I'e€OJOTHYECKHUX
nporieccoB. OCHOBHBIE ATambl ABOJIONMHA PACTUTENBHOTO M >KMBOTHOTO MHpa. ApoMOp(o3bl y PpacCTeHUH U IKUBOTHBIX.

[TosiBeHne, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB
Cucrema OpraHU4YecKoro MMpa Kak oTpa)keHue 3BOIoIH. OCHOBHbIE CUCTEMATHUECKHE TPYIIIBI OPraHU3MOB

DOBoronus 4enoBeka. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue npeacTaBieHUIl O MPOUCXOXKIACHUM 4esloBeKa. MeToapl U3ydeHUs
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anTponoreHe3a. CX0ACTBa U Pa3IM4us 4EJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.
JiBmxyue cuibl (pakTopsl) aHTpororeHe3a. HacrnencTBeHHass U3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbIH 00pa3

YKU3HU, U3TOTOBJICHUE OPYIUI Tpya, MBILIUICHHUE, PeUb

OCHOBHEBIE CTagui W BCTBHU DBOJJIOINHMH YCIIOBCKA: aBCTPAJIOIHUTCKHU, YemoBek YMCHBIﬁ, Yenosek HpHMOXOHHIHHﬁ, YemoBek

2.5 HeaHaepTaibckuil, UenoBek pasyMmHblil. Haxolku HMcKoNaeMbIX OCTAaHKOB, BPEMS CYLIECTBOBAHMS, 00JACTh PacHpOCTPaHEHUS,
00BEM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUI
UYenoBeueckue pacbl. OcHOBHbIE OOJIBIIME pachl: €BpoOIeouHasi (eBpa3uiicKasl), HErpo-aBCTpaJoOMHAas (dPKBaTOpHAallbHAs),
2.6 MOHTOJIOWIHAS (a3MaTCKO-aMepHUKaHCKas). YepThl MPUCIOCOOIICEHHOCTH TIPEJACTABUTENCH YEIOBEYECKMX pac K YCIOBHUSAM
cyuiectBoBanus. EquHcTBO uenoBeueckux pac. Kputnka pacuzma
3 Opranu3Msbl ¥ OKpyKarolas cpeia
31 DKoJorusl KaKk Hayka. 3aJladd ¥ pa3felibl AKOJIOTUU. MeTo/Ibl SKOJIOTUYECKUX HCCIIEOBAHUNA. DKOJIOTHYECKOE MUPOBO33pPEHUE.
. Cpenpl 0OMTaHMUS OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS, IOYBEHHAsI, BHYTPHOPTaHU3MEHHAsI
32 Okonorudeckue ¢akrtopbl. Knaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHUE, OUMOTUYECKHME U AaHTPONOTCHHBIE.
' JlelicTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI
33 AOuoTtndeckue (HakTophl: CBET, TEMIEparypa, BIAKHOCTh. DortomepuonusMm. llpucmocobiieHns OpraHU3MOB K JIEHCTBHIO
' abuotnueckux (akTopoB. buonorunyeckue puTMBI
buotnueckue Qaktopel. Buasl OMOTHUYECKHMX B3aWMOACWCTBUN: KOHKYPEHIIHS, XHUIIHWYECTBO, Mapa3HTHU3M, MYTYyalu3M,
34 KOMMEHCAJIU3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaIn3M. 3HAUCHHUE OMOTHYECKUX B3aUMOJCUCTBUHN s
CYIIECTBOBAHMSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX
35 DKOJIOTUUECKUE XapAKTEPUCTUKU MONyJsuU. OCHOBHBIE MOKAa3aTeNXd MOMYJSIIUU: YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb,
' CMEPTHOCTb, IPUPOCT, MUTpaLHs. JJMHAMIKA YUCIICHHOCTH TTOMYJISIIAN U €€ PEeTyIISIIUs
4. CooO11ecTBa 1 HKOJIOTMYECKUE CHCTEMBI
i1 Coo0riecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUOBAs, MPOCTPAaHCTBEHHAs, Tpoduueckas (murienas). Buasi-

noMuHaHTEL. CBsI3U B OMOIIEHO3€E
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DKOJIOTHYECKHE CHCTeMBbl (dKocucTembl). [loHsTHEe 00 »sKocucTeMe u OumoreoreHo3e. DYHKIIMOHAIBHBIE KOMITOHEHTHI

9KOCUCTEMBI: MPOMYIIEHTHI, KOHCYMEHTHI, PEeAyleHThl. KpyroBopoT BEmIeCTB M MOTOK PHEPrHHM B 3KocucTeMe. Tpoduyeckue

4.2 (nmumieBble) ypoBHU SKocucTeMbl. [lumieBbie 1ienmn u cetd. OCHOBHBIC IIOKa3aTeNd SKOCHCTEMBI: OuMoMacca, MpPOIYKIIHS.
DKOJIOTUYECKHE MUPAMUABL: MPOAYKIMH, YHUCICHHOCTH, Ounomacchl. CBOMCTBAa HKOCHCTEM: YCTOHYMBOCTB, CaMOPETYIISIHA,
pasButhe. Cykieccus
[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO MJIH IIHPOKOJIMCTBEHHOTO Jieca.

43 AHTpPONIOT€HHBIE SKOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bHOIOrHuecKkoe U X035iCTBEHHOE 3HAYCHHE arpPOIKOCHCTEM

. 1 ypOOIKOCUCTEM.
buopaznoobpazue kak GpakTop ycToiuuBocTH 3kocucTeM. CoXxpaHeHHe OMOIIOTHYECKOTO pa3Ho0Opa3us Ha 3eMiie
VYuenue B.W. Bepnanckoro o Omocdepe. I'panmibl, coctaB U CTpyKTypa Omocdepsl. JKuBoe BemecTBo M €ro (QpyHKIWH.
a4 OcoOennoctu Ouochepsl Kak TI00abHON SKOCUCTeMbl. JlMHaMu4eckoe paBHOBecMe M oOpaTHas CBs3b B Ouocdepe.
. KpyroBopoThI BemecTB 1 OMOr€OXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepojia, a3oTta). 30HaIbHOCTh Ouocdepbl. OCHOBHBIC OMOMBI
CyIIH
45 UYenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIe H3MeHeHUs B 6uocdepe. ' modanbHbIe 3KOTOTHYeCKHe MPOOIEMBbI.

OcHoBa palMOHAILHOTO YIIPABJICHUS MIPUPOAHBIMUA PECYPCAMU U UX UCTIOJb30BaHUE. JlOCTHKEHUS OMOJIOTHUH M OXpaHa MPUPOJIbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
10 kiacc
VYuebnuk: 10 kmacc : yue6. s o6meoOpa3zoBar. Opranmusanuii : 6a3oBbiii ypoBeHb / [B.B.
[Taceunuk u ap.] ; mox pen. B.B. [laceunuka. — M.: IIpocsemenue, 2019. — 224 c. : . —
(JIuaus >xu3HM).
11 kaace
VYueOuuk: 11 knacc : yue0, ans o0Ouieo0pa3oBar. opranusaiuii : 6a3oBsiii ypoBeHs / [B. B.
[Taceunuk u ap.] ; mox pen. B. B. Ilaceunnka. — M. : [Ipocsemenune, 2019. — 272 ¢. : ui.

— (JIunus xu3HM).

METOJNUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

. bormanoga T.JI. «buomaorus. CHpaBO‘IHI/IK AJI CTApIICKIIACCHUKOB U MOCTYHAIOIINUX B BY3bD».

HembsukoB E.H., Co6ones A.H. «buonorus. 3agauun u ynpaxxunenus. 10-11 kiaccoi».
Kotukosa H.B., Canenko B.b. «buosmorus. Iloaroroska k EI'9»

. Kamunosa I'.C., Mazsapkuna T.B. «EI'D. buonorus. Tunossle 3Kx3aMEeHallMOHHBIE BAPUAHTHD

. Jlepnep I'' 1. «EI'D. buonorus. [Tomarosas noaroroska» u «EI'D. buonorus. 1000 3aganuii
OTBETAMHU U PELIEHUSAMMN.

. ITerpocosa P.A. «buonorus. 10-11 knaccel. Metoandeckoe nocodue Kk yueOHUKY
Cusorunasosa B.1.»

[IBenoB I'.I'. «buonorus. 10-11 knaccel. MeToaudyeckue peKOMEHAALNH IO TPOBEIEHUIO

71a00paTOPHBIX PabOT»
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OUIINA (fipi.ru)
«PemryEI'D» (bio-ege.sdamgia.ru)

Poccutiickas anekTpoHHas mkoja (resh.edu.ru)
InternetUrok.ru

AKnacc (yaklass.ru)
Lecta (lecta.rosuchebnik.ru)
Bio-Lessons.com

Sl AN U i A e

Cell.com (Player)
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