MWHHUCTEPCTBO ITPOCBEIEHUS POCCUVCKOM ®EJIEPAIIMA
KOMUTET I10 ObPA3OBAHUIO ITPABUTEJILCTBA CAHKT-IIETEPBYPT'A

AJIMUHUCTPAIUSI

MOCKOBCKOI'O PATIOHA CAHKT-TIETEPBYPI'A

I'ocynapcTBeHHOE OrOKETHOE 001IE00Pa30BATEILHOE YUPEXKICHHIE
cpennsis oOmeodpasoBaTenbHas mkoia No 372MockoBckoro paiiona Cankr-IlerepOypra
('BOY mxoma Ne 372 MockoBckoro paiioHa Carkt-IlerepOypra)
Burebcknii nip., .73, kopn.2, Cankr-IlerepOypr, 196233

PACCMOTPEHO HOPUHSTO

Ha 3aceJJaHuu pelieHuemM

MeTtoandeckoro 00beTHHEHHS [enarornveckoro coBera
IIporoxkoa Nel ot 27.08.2025 [Iporoxon Ne 1 ot 27.08.2025.

YTBEPKJIEHO

Hupexropom I'bOY mkomna Ne 372

MocxkoBckoro p-Ha Cankr-IlerepOypra
/Tananosa T.B./

[Mpuka3 Ne 171-01 ot 29.08.2025

Tan a H o B a Mognucaqo undpoBoK NOANMCHIO:

Tananoea TatbAHa BanepbeBHa
DN: cn=TanaHosa TaTbAHa

TaTbH H a BanepbesHa, 0="60Y wkona N#372

Mockosckoro panoHa CaHKT-
MNeTtepbypra, ou=aupekTop,

Baﬂ e p be B H a email=school372@mail.ru, c=RU

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «buosiorus. ba3osblii ypoBeHb»
115t ooyyatromuxest 10 — 11 kimaccos

Cankr-IletepOypr
2025



HOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OMOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanpable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHUs U TPeOOBAHUH K YPOBHIO MOJIIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
O0ImMX LENSIX M HNPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B IO3HAHMU >KUBOM MPUPOJBI M OOECIEYEHHH CYHIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
Ouosioruu u e€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAaMH y4eOHOro mpenmera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
paszenaM M TeMaM, PEeKOMEHAYEMYIO MOCJe0BaTeIbHOCTh M3Y4YEHHUs yuyeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHbIM M MPEIMETHBIM pe3yibTaTaM oOyueHus B (HOpMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN A€ATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mo
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme no 6uosorun (10—11 xiaccel, 0a30BbIil ypOBEHb) peaqnu30BaH MPUHIUI
IPEEeMCTBEHHOCTH B HW3yYeHHMHM Ouojoruu, Oiarojapss uYeMy B HeEH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHUA O 370pOBOM 00pa3e JKM3HU M OEpeKHBIM OTHOIIEHHEM K OKpY’Karollen
npupoaHoii cpene. [ToaTomy Hapsay ¢ U3ydeHueM o0IeOHOIOrHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOIMX B HUX
MIPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHHE MCIIOJIb30BAHHIO MTOJTYYCHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH L€I1ecO00pa3HOro MOBEACHUS B OKpY’KarolLled NMpupoaHoil cpere,
aHaliM3a BIMSHUS XO3SHUCTBCHHOW JEATETHPHOCTH YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bUOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBHIO 0OecreueHHs! YCIOBUN JUIS pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOrmiero oOpa3oBaHUs 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3Ma€T YCIOBHS JJIS: TO3HAHWS 3aKOHOB JKMBOH TIPHPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3o0macHoro obpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OWONOTUS HMMEET TaKKe Ul pPELICHWs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHusl, colanu3anuu odyqarommxcs. U3yuenue
O6uonoruu obecnednBaeT ycaoBUs A ((OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX



U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKOM KYyJIbTYpHI, CIIOCOOCTBYET HHTErpaluu
OMOJIOTMYECKUX 3HAHUN C IPEACTaBICHUSAMHU U3 JPYTrUX Y4eOHBIX IPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONOXKEHUS O MPEAHA3HAYCHUH Y4eOHOTO MmpeaMeTa
«buonorus» cocTaBmIIv OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
coJlepKaHusl, IPEJCTABICHHOTO B pOrpamMme 1o OUOIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKpY’KaIOLIeH NPUPOAHON cpene, BOocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUYECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJEMEHTHl COJCpPXKaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHHSA
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSIX
JKUBOM MPUPOJIbI, 0 €€ YPOBHEBON OpPraHU3allMu U 3BOJIIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepxkaTelbHble TuHuu: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHus», «Kierka kak Ouonorndeckas cucremay, «Opranusm
Kak Omosornyeckas cucrema», «CucremMa 1 MHOrooOpa3ue OpraHn4ecKoro MUpay», « IBOJIOIUS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHHE
0o0y4JarlIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluy >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOILIEHUH O0BEKTOB >KUBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne Lenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOEHHUE 00YYaIOIUMHUCS CUCTEMbI 3HaHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOPMUPOBAHMS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAaX HAy4YHOIO II03HAHUA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alluy,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopmupoBaHre y 00y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIBHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MYTSIX Pa3BUTUS B OMOJIOTMU HAy4YHBIX B3IJIAJOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOuel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH M OLEHHBATDH SIBICHHS OKPYXAIOIIEr0 MUpPA >KUBOM MPUPOABI Ha
OCHOBAHMH 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dbopMupoBaHre y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWUH M YMEHHWH B TOBCEIHEBHOW JKU3HU JUIS OICHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPHUIAKTHKH 3200JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeToIbI TO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble M pakTHYeCcKue padoThl:

[TpakTueckass pabora Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB NPHU H3YYEHUU
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHUECKUI ), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKH KHU3HU», «YPOBHM OpraHM3alMy KHBON
IIPUPOBI».

O6opynoBanue: moaens Mosekynbl JTHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XHUMHUYECKUH COCTaB KIETKH. XHUMUYECKUE DJIEMEHTHI: MAKPOAIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BEILIECTBA.

OYHKIMK BOJABl W MUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Bbenxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI 6enkoB. HesameHnumbie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GpyHKIM OEITKOB.

®epMmeHTHl — OHoJOrMuYeckue Karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Orminuust  (epMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.



YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, prud03a 1 1e30KCHpu003a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
VCTOYHUKOB YHEPIHH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knetka kak nenoctHas xuBasi cuctema. OOmye nMpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MemOpana, mosekynsl JJHK kak renerudeckuii anmapar, cuctemMa cUHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoruyeckas. (OCOOCHHOCTHM CTPOSHHS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHIPUH, IIacTUAbL. [Iponcxoxienrne MUTOXOHAPU 1 m1acTul. Bussl
wiactug. HememOpaHHble OpPraHouAbl KIETKU: PHUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue spa: saepHas o0oj0uka, KaproIriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «bruocunTes Genka», «CTpoeHue MoJeKysbl 0enka», «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpPOCHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIIeBOJbD, «JIUmuas».

OOopynoBaHHe: CBETOBOW MHKPOCKON, OOOpYHOBaHHME IJs NPOBEICHUS HAOIIOJIECHUA,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTtalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOMeH BemiecTB, WM MeTaboau3M. AccuMuisinus (TUTACTHYECKUH  OOMEH) |
JUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BELLECTB U ITPEBPAILICHUHN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICJICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOkucieHHE, WIM  KJIETOYHOE JibixaHue. OKHUCIHUTENIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jransl Tpanchsuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBanoBCcKuiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LUKIa BUpPYcoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ynutens CIIM/la. OOparHas TpaHCKpUIIMs, peBepra3a M uHTerpasa. lIpodumaxTrka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
dyHkunOHMpOBaHUE  TeHa», «CuHTe3 Oenka», «[eHernyeckuii  koa», «Bupyce»,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peaknuss marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuabl. LluTomoruueckue OCHOBBI Pa3MHOXKEHHSI M MHIAWBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUSIX
MuTO3a. brojgornveckuii cMpICi MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — alonTo3.

@DopMBbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe 1 1moyioBoe. Bupl 0ecroioro pa3MHOKEHUS:
JIeJIeHWe HaJBOe, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE JUIs CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.



Meiio3. Craguum meiio3a. Ilpoueccel, nmpoucxoadiue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYCHUE MEN03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE U Pa3BUTHUE MOJOBBIX KJIETOK — rameT (CrepMaro3oup,
AiilleKsIeTka) — crepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 IBETKOBOIO PACTE€HHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
[[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUI», «Jlenenne KIeTku OakTepHii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpOoMOCOMbD», «KineTouHbli LMK, «Perukanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTHe», «I ameToreHes y MiIeKOIHUTAOIINX
U 4eoBekay, «OCHOBHBIE CTaJAMU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJIeNb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble 1 NpakTHYeCcKUe padoThl:

JlaGopatopHas pabota Ne 3. «HabnmroeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasButuss reHetuku. Ponb nurtonoruu u
SMOpHOJIOTHN B CTAHOBJICHUU F'€HETHKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MOHATHUS. [ eHeTnueckas CHMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  Mennenem.
MonorulOpuaHoe CKpenpBanue. 3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MoKoJieHus. [IpaBuio
JOMHMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mnore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIN3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno clemIEHHOMY
HacJleJoBaHMIO reHoB. HapyiieHue cuenieHus reHoB B pe3ylibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue HPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.



W3MeHunBOCTh. BUIbI M3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIeACTBEHHAsA. Poib cpensl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Krnaccugukamus Myranuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBbIE. Yacrora u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI T'€HETHKU YEJIOBEKA:
IeHEANOrnYecKui, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHHA, MOJIEKYJISPHO-
reHeTuueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcJIeACTBEHHOM  IPelpacloioKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKoe KOHCYJIbTHPOBaHME. 3HAUCHHE MEAMIMHCKOW T'€HETUKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«urnbpunHoe ckpeuBanuey», «LluTorornueckue OCHOBBI JUTHOPHUIHOTIO CKpEIIMBAaHUS,
«Meio3», «B3aumonecTBue aJlIeNbHBIX T€HOBY, «I eHeTHYeCKne KapThl paCTeHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEI0BaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnn KpoBw», «MyTalnnoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIBEB U OKPACKH Tena), repoapuit
«I"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPHALMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHBIE METOBI CeNeKIMH. MacCoBbIi U MHAUBUAYaTbHBIH OTOOPHI B CEJICKITUH
pacteHuii 1 XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, uinu rubpuaxas cuna. HepoactsenHoe
ckpemuBanue — aytopuauur. OtpanénHHas rubpuauzanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 M IMOJIyYeHUE IOJUILUIONAOB. JIOCTMKEHUS CEeNeKUMH PpAaCTEHUN, MXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuel U cxembl: Kapta «L[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIBI M JIOCTHMIKEHHUS CEJICKIIMM PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBosoIMOHHAS OHOJIOTHS.

[IpeanochuIKKM BO3HUKHOBEHHS SBOTIOLIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUONIOTUU U APYTUX HAYK.

CauzerenbcTBa 3BoJoLuU. [lageoHToIOrHYECKHE: TOCIEI0BATENbHOCTD OSIBIIEHUS BU/I0B
B IAJIEOHTOJOTUYECKOW JIETONHUCH, mepexoaHsle ¢opMbl. buoreorpaduueckue: cXoAcTBO U
paznuuune dayH u GIop MaTEPUKOB M OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA U Pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTHYHbBIE, PYJAMMEHTapHBIC OpTaHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [IpeAmnochUikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBwkymme CuiIbl  DBONIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE MpHU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBoorun (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

MuxkposBomrorus. [Tonmynsnms Kak eTMHUIIa BUIa U YBOJIFOIUH.

JBwxkymme cuibl (pakToOpsl) SBOJTIONMHM BUIOB B NpUpojae. MyTallMOHHBIN TpoIece U
KOMOMHATUBHASI U3MEHYNBOCTD. [[OMysSIInOHHBIE BOTHBI U Apeiid reHoB. M3omsius u Murparus.

EcrectBennblii oTO0Op — Hampaistomuid ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
otbopa.



[Tpucnoco0eHHOCTh OPraHU3MOB KaK PE3yNIbTaT BOJIoNHH. [Ipumeps! mpucnocoOaeHui
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIHH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHoBHBIE (POpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MakposBomonus. PopMbl SBONIONUH: (PHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paadaiysl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

TaGnuubl v cxembl: «Pa3BUTHE OPraHNYECKOTro MUpa Ha 3emiie», «3apoAbIIIN TO3BOHOUYHBIX
KHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pHOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTannoHHass U3MEHUMUBOCTEY, «ApoMopdo3b», «Manoamantamumy, «OO0mmas aereHepamms»,
«/IBmxyiue cuibl 3Boronun», «Kapra-cxema mapupyra nyremectsus Y. Japsuna», «bopbda
3a CYILIECTBOBAHHEY, «IIpucnocodbaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOrMUECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpapuyeckas kapra Mupa, KoJuleKiusi «@POpMbl COXPaHHOCTH MCKOIAaEeMbIX
JKUBOTHBIX U pacTeHHil», Moaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOpMbI KPBIJIEB U OKPACKHU TENa).

JlabopaTopHble 1 NpakTHYeCKUE PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble rUmore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl 6uonorndeckoi spostonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBble KIETKHM M HUX HBOJIOLHA.
@opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBuTHe xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxei. Apxeiickas 1 mpoTepo3oinckas
apsl. [Taneo3oiickast 3pa 1 €€ nepro/ipl: KeMOPHUIICKUHN, OPAOBUKCKU, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iickas 3pa U €€ epro/bl: aJIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M Te0JIOTUYeCKuX MpoieccoB. OCHOBHbIE 3Talbl 3BOJIIOIHMH
PACTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMop(03bl y paCTeHUH 1 ’KUBOTHBIX. [losiBIEeHuE, pacBer
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIBI OPraHU3MOB.



OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTUsl Kak Hayka. Pa3BuThe mpeacTtaBieHUd o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Inyuus YeJioBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cunbl  (paxTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIIbIH,
UYenoek npsmoxondmuii, YenoBek HeanjepTaiabckui, YemoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBINNME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpaloujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH MIPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSIM CyIllecTBOBaHUS. EnMHCTBO
yesnoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne CoMHEYHON CUCTEMbI», «Pa3BUTHE OpraHUYEeCcKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpPraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATEOHTOJOTUYECKUX HAXOJIOK
MPEeIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «IpesHue moau», «llepbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTHI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WM HW300paKEeHHUs] KaMEHHBIX OpyIuil
NMEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne MCKOMAEMBIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUTEKIIHSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeIUeCKUl My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUHM. MeToabl 3KOJIOTMYEeCKUX
MCCIIeI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOINOTCHHBIE. J[eCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoTONepHoaAUu3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0UOTHUYECKUX (PaKTOpOB. buomornyeckue puTMbl.

buotnueckne dakropel. Buapl OMOTHYECKHMX  B3aWMOJACWCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HA4YeHHE OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEepPUCTUKH Momyisinuu. (OCHOBHBIE [OKa3aTead MOMYJISIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXIAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. JuHammxa
YHUCJIEHHOCTHU NOMYJIALMU U €€ peryssiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyhenbkny, «llumesbie nenmu.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas pabota Ne 2. «[loacuéT MIOTHOCTH NOMYJISIIIUIA Pa3HbIX BUJOB PACTCHUID.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [loHsTHe 00 sKocucTeMe M OUOTEOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOosKkocucTeMbl. buonorndeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. I'panutis, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE ILMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa pallMOHAIBLHOTO YIPABICHHUS MPUPOJHBIMHE peECypcaMi U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoneHo3: coctaB U CTpykTypa», «IlpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«3JKocucTEMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «broieHo3 Bogoémay,
«ArpoueHos3», «lIpumepHbIE aHTPONOreHHBbIE BO3ICHCTBUS Ha MNpUPOAYy», «Baxuelmue
UCTOYHUKH 3arps3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BaxkHeWIIas COCTaBISIOIIAS
ouochepnr», «DakTopel gerpamanmuu  nouBy, «llapHukoBBI  ApdekT», «DakTophl



PaIMOaKTUBHOTO 3arps3HeHus ouochepn», «O0mmas cTpykrypa ouochepsn», «PacnpoctpaneHue
XKHU3HH B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopoT a3ota B mpupoe».

O6opynoBanue: Moieb-anminKanus « Tunuuaneie 6Mo1eH03bI», repOapuii «PacturenbHbie
coobmiecTBa», Koiekuuun «buorneHos3y, «Bpeautenn BaKHEHIIMX CEIbCKOXO35SHCTBEHHBIX
KyJIbTyp», TepOapuu M KOJUICKIUH PACTEHHWH M IKUBOTHBIX, HpPUHAUICKAIIUE K Pa3HBIM
AKOJIOTMYECKUM rpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Deneparuu, n300pakeHUs
OXpaHsIEeMbIX BUJIOB PACTEHUHN U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA
Cornacho ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroIyUMuCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yabTaTOB OCBOCHHUS MpenMera «buonorus» BblIeICHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
HAIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OHMOJOTrNYECKOro 3HaHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aroluXcsi pyKOBOICTBOBAThHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMU CUCTEME OMOJIOTMYECKOTO
00pa30BaHus, HATMUUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IENTH U CTPOUTh
JKU3HEHHBIE TJIaHbI.

JImuaOCTHBIC pE3yiabTaTbl OCBOCHUA MPEAMCTA «brnonorusy JOCTUI'alOTCA B CAHUHCTBC
y‘IC6HOI\/'I W BOCIHUTATEIHHOMN ACATCIIBHOCTU B COOTBETCTBUHU C TPAAWLIMOHHBIMHU pOCCHfICKHMPI
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIITMUTAaHUA W CaMOpPa3BUTHUS, PASBUTHA BHYTpeHHGI\/’I o3 JIMYHOCTH, IMMaTpUOTU3MaA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAClA€IUI0 M TPaIulHsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYXKarollen cpee.

JlngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTO mpeameTra «bruosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
NO3ULIMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, TMO3UTUBHBIX BHYTPEHHHMX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paCInpC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLHECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLIMU  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUICKOTO O0IIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOA3aHHOCTEH, yBak€HHWE 3aKOHa U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIIMI0 IO OTHOIIEHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3HBIMU YOEKICHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMHU U COLIMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
[IO3HABATEJIBHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOH 53bIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U TaMSITHUKAM IPUPO/IbL, TOCTHIKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApO/a;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIJIIOYasi 3CTETUKY ObITAa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM MPUPO/BI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJAaX MCKYCCTBAa, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

NOHMMAaHME U peanu3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOrofieHre TUTMEHNYECKUX MPaBWI U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYAbHOTO ¥ KOJUIGKTHBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYalUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJEHUS alIKOTOJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;



TOTOBHOCTB K aKTUBHOMU AEATEIbHOCTH TEXHOJIOTMYECKON U COLIMAJIBHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO J€ATEIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodecCHOHANIBHON NeATeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKEHUU BeeH
YKU3HU;

7) 3KOI0rNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTMYECKHU IIes1eco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHN;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIECTBUM JJIs1 OKPYKAIOILLEN CPEIbl;

0CO3HaHME INI00AIIHOTO XapaKTepa 3KOJI0IMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HMCII0JIb30BaTh NMPHOOpETaeMble IPU U3y4YEHUHM OMOJIOIMU 3HAHHS U yMEHUS
IpU pEIIEHUU NPOOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHUE
IIpaBWJI TIOBEJIEHUS B INPHUPOJE, HANpPaBICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BPEI OKPYKAKOLIEH NPUPOAHON Cpele,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJIUYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTHUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YNTATENIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOIECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJIi COBPEMEHHOM LIMBWIM3ALMU: OOecrieueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 III00AIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWIMBOMY pa3BUTHIO, PAIHOHATBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTMYECKUX 3HAHWUU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIMOHAJIHHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi Mpu U3y4eHun OUOIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJb30BaTh IOJydaeMble 3HAHMS JJI aHalIW3a M OOBACHEHMs SBJICHUMN
OKpPY’KAIOIIer0 MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUsST HA OCHOBE HAy4YHBIX ()AKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKME 3HAHUS ISl pEIICHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, FOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUH 10 OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ysbTaTbl OCBOEGHHUS yuyeOHOro mnpeamera «buosorus» BKIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOIIMXCS  MEKIUCHUIUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHME, IpOILecC, CHCTeMa, HAayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOJIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (II03HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00eCneUnBaIOIINE
¢dopmupoBaHne (YHKIMOHAJIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyJarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4eOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a3oBbIe JOrHYecKHe NeHCTBHUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpPaBHEHHMsI, KiacCU(pUKaLUU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUMN
(BBLAETATH UX XapaKTepHbIEe MPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMH MOHATHSAMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS IS OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUECKHUE PACCYKJIeHUs (MHIyKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLIEHUBATb PUCKH MTOCIIEICTBUI EATEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.



2) 6a30BbIe MCCIeA0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3jMyYHble BUJABI JCSITENBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE MpPU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATh
TUIOTEe3Y €€ peleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHU, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

AQHAJIM3UPOBATH MOJIYUYEHHbIE B X0JI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBJISATh LEJICHAIIPABIICHHBIM MOUCK NEpeHoca CPEACTB U CIOCOOOB JEWUCTBUSA B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHWS B  [O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WUJEH, Ipeajaratb OpUTHHAJIbHBIE TMOAXOAbl M PELICHMs, CTAaBUThH
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yuyeOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAJIM3UPOBaTh MH(POPMALMIO pa3IUYHBIX BHUJIOB U (opMm
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHUS yUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcCTaBlIeHUS OHOJIOrHYEeCKON
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (U3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJAJETh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMaNMK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax *KM3HH, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CY)KIEHUS OTHOCHUTEIIBHO BBINOJHEHUs MpeIIaraéMoyd 3aJladyd, Y4YWUTBIBAaTb HWHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTrUX YYaCTHUKOB JMAJIOra WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYaIbHOU pabOTHI IpU
pelieHnr OMOJIOTHYecKON MpobieMbl, 000CHOBHIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATD IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOr0 YJaCTHHKA KOMaHbl B OOLIUIN pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBPHOW JIEATCIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHUs NpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMK1 yueOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHWH, TOCTOSTHHO MOBBIIIATHL CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HaHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYallUsX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IPEIMETHBIE PE3YJIbTaThl IPEACTABICHBI 10 roJjaM 00yUeHHUs..

[IpeameTHbIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CojepKaHHe OMOJOrMYECKHX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMOperysius),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (PEmpOIYKIIHS),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE wu3jiaraTb OHOJOTHMYECKHE TEOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJIsipHo Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacteHuil H. U.
BagunoBa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEACHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHHWE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIe1yeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00ECIIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOUIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKPYXaoIIeHl NPUPOIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH



UCITIOJIb30BAHUS JTOCTUKEHUN COBPEMEHHOW OMONIOrMHM M OMOTEXHOJIOTUH Ul pallMOHAIbHOIO
[IPUPOIONOIB30BAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOPHIHOE
CKpeLIMBaHKE, CLEIUICHHOE HAClIeZJOBaHUE, COCTABIIATh CXEMbl MOHOIMOPHUIHOIO CKPELIMBAHUS
JUI IpeJiCKa3aHusl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLICHWBAaTh W MHTEPIPETUPOBATh MHPOPMALMIO OHOJIOIMYECKOIrO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3]aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmMeTHBIE pe3ynbTaThl 0CBOEHUS YueOHOTO IpenmMera «buonorus» ¢ 11 knacce 10nKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh COEp)KaHUE OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOIYJISILINSA,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrMYECKHe (AaKTOpbl, OSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIENH MUTaH!s, SKoJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHUE Wu3/arate Ouosnorndeckue Teopuu (3BomonuvoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBanus rnaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOACHUE U ONMHCAHME
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPHi U 3aKOHOB, YMEHHE JeJIaTh BIBOJIbI HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEpEeHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOTC€HHBIX U3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOr€OXMMHUYECKHX IHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUs HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;



YMEHHE peIIaTh 3JIeMEHTapHble OMOJOTHYECKHE 3aJadyH, COCTABIATH CXEMBI IepeHoca
BEILECTB U SHEPTUH B SKOCHCTeMaxX (LIeMU MUTAHUS);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHYECKH OLIEHMBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJIepKAaHUs, BKIIIOYAOUIYIO0 IICEBAOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOi HWH(pOpPMAIKK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO0 OTHOIICHUIO K HUIM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIC THCbMEHHBIE M YCTHBIE cooOmeHus, o0o0mas
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh

NOHSATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcesbl
bubmnoreka IIOK
1 bronorus xax Hayka 2 0.5 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [JOK
3 XUMHYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 XK
VSHEACHTEIILHOCTD [ICTRH 6 0.5 https://m.eds00.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 1 15 bu6nuorexa [IOK
OpraHU3MOB ' https://m.edsoo0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabubie | IlpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
bubmnoreka IIOK
1 JBOMOKOHHAS GHOOTHA d 0.5 1 https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnmnorexka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 Opranu3Mbl 1 OKpyIKaromas cpeaa 5 https://m.edsoo.ru/7f41cc74
bubanoreka LIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bu6nuorexa [IOK
> Pesepaiioe Bpens 2 ! https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 2,5 2.5

[TPO'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIIACC
KosnuecTBo 4acoB DJIeKTPOHHbBIE
Ne Tema vDOKa K n Hara uudgposbie
n/n P Bcero OHTPOJBHBIC PaKTHiecKkue u3ydeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI pecypebi
bubnunoreka LIOK
1 gf;’“;’;g; o one A 1 05 https://m.eds00.1u/863¢6122
P p https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS KUBON
npupojsl. [Ipaktudeckas padora
2 NE lp«IiLICHOJ'IIZBOBaHI/Ie pa3IJ)'II/I‘lHBIX 1 0.5 buGnuorexa LIOK
- ' https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6anoreka LIOK
MIPOECCH] U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XumMu4ueckuii coctaB KieTku. Boma 1 bubmuoreka [{OK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bubnmorexa LIOK
5 benku. CoctaB u ctpoeHue 6eIKoB 1 https://m.edso0.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuenue 1 05 bubnmnoreka [JOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIH KaTaasbl)»
bu6nunorexa LIOK
! YIIEBOIBL. Jiumue! 1 https://m.eds00.ru/863e6870
8 Hyxniennossie kucnotel. ATO 1 buGnuorexa [IOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/IH 1 METOAbI U3YUYCHHA

bubnunorexa LIOK

d kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas padora Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnmnoreka HOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTIMCAHUE)»
bubnuoreka [{OK
12 O6men Bemects wim Merabosmsm https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 Porocures. XemocuHTes https://m.edso00.ru/863e7c98
N bubmmoteka IIOK
14 JuepreTieckuii 0Omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTo3.
15 JlaGopaTtopHnast pabota Ne 3 05 bubmuorexa [IOK
«Habmroieane MuTO3a B KIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOpeIlIka Jyka Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 Bbuocunres 6enka. Peakius bu6nunorexa LIOK
MaTpUYHOI0 CUHTE3a https://m.edso00.ru/863e796e
but6mmoreka [IOK
17 Tpancismms — Gnocumres benka https://m.eds00.ru/863e796e
Hexknerounsie hopMbI )KU3HH — BuGmorexa LIOK
18 Bupychl. KontponbHas pabora 3a 1

HOJYrOAue

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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bub6nmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnunoreka LIOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJeToK. OII0I0TBOPEHHE.
21 JlaGopaTtopHnast pabota Ne 4 05 bubmmoreka [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax
29 NunuBuyansHOE pa3BUTHE bubnuorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
T _
23 HZZIE H?:BGH;(?(Z;(I/? Ii bubmorexa LIOK
A https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
M rr— B 10K
P ) pHAL https://m.eds00.ru/863e8878
CKpEIIMBaHUE
0 .
5 | Swonnemmenmoro Bubmiorera LIOK
https://m.eds00.ru/863e89a4
HaCJIeI0BAHMS TPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
npusHakoB. JlabopaTopHas pabora
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuoteka [JOK
MOHOTHOPUAHOTO U AUTHOPHUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIPEIapaTax
7 I'eweTnka mmona. Hacinenosaunue bubnunorexa LIOK
MIPU3HAKOB, CLEIUIEHHBIX C [I0JIOM https://m.eds00.ru/863e8c60
28 M3menunBocTh. HeHacneacTBeHHas 05 bubnuorexa [JOK

W3MEHYMBOCTb. JIJabopaTopHas

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



https://m.edsoo.ru/863e81b6
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paborta Ne 6. UzyueHue
MOIU(DUKAITHOHHOM
M3MEHYUBOCTHU, IOCTPOCHHUE
BapHAIIMOHHOTO Psia U
BapUAIMOHHON KPUBOI»

HacnencrBeHHast U3MEHYHBOCTD.
JlaGopaTtopnast pabota No 7.

bu6nmmoreka [IOK

29 «AHanmu3 MyTaluun y 1po30hus 1 0.5 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»
bubnunoreka LIOK
30 I'eneruka denosexa 1 https://m.edso0.ru/863e8d78
O0001enue Mo TeMe
31 «HacnencrBeHHOCTE U 1 0.5
W3MECHUYUBOCTH OPTaHU3MOB).
KonTponbnas paboTa.
32| Moromen socmnna conun ] BuGmiorexa [IOK
- https://m.edso0.ru/863e9214
pacTeHuii U )KUBOTHBIX
bu6nunorexa LIOK
33 BIIP 1 1 https://m.edso0.ru/863e9214
34 buoTrexHomorus Kak oTpacib 1 bubnnorexa [JOK
IIPOU3BOJCTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 34 3 4

[TPOTPAMME



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

KosaunyectBo yacos DJIEeKTPOHHbBIE
Ne Tema vDoKa K n Hara uudposbie
n/n P Bcero Oﬁﬂ TPOTLHEBIC pﬁaKT"quK"e u3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 DBOJIIOLMS U METOJIbI €€ U3YyUEHHUS. 1 05 bubnmnoreka HOK
Bxo1HOM KOHTPOJIb ' https://m.edsoo.ru/863ea20e
2 Hcropus pa3ButTus npeacTaBieHUR 1 bubmmoreka [JOK
00 3BOJIIOIMU https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 MukpooBostroLHs . https://m.edsoo.ru/863e9cle
[Tomymsimus Kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
. bubnuoreka [{OK
4 JlaGopatopuas padora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnmnoreka HOK
(akTOpbI) FBOTIOIHIH https://m.edsoo.ru/863e9da4
. bubmnoreka IIOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. Jlaboparopuast 1 05 bubnuoteka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubmuoreka [IOK
MaKpO3BOJIOIUN https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINN 1
10 Uctopus xu3nn Ha 3emiie U 1

METOABI €€ U3Y4CHUs



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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11 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 1o spam bubnmnoreka HOK
Y NepuoJiaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHPA.
13 [IpakTuueckas padorta Ne 1 05 bubmmoreka [JOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX )
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YeJIOBEKa bubmmoreka [JOK
(anTpomorexnes) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubnnorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YeJIOBEKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaea2
O6o0011ieHue o Teme
19 «BO3HUKHOBEHHE U pa3BUTHE
*u3HHU Ha 3emiey». KontponbHas
pabora
20 DKOJIOTHS KaK HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bu6nunorexa LIOK
(baxTopsl https://m.edso0.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlaGopaTopHas padota Ne 3.
22 «Mopddomnoruueckue 0COOEHHOCTH 0.5 bubmaorexa LIOK

pacTeHui U3 pa3HbIX MECT
obutanusy. JlaboparopHas pabora

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

No 4. «Bnusinue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»

bubnunorexa LIOK

23 buorutieckue paxroper L https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nomyssiuu. [Tpaktuyeckas pabora

24 Ne 2 «IToncuér moTHOCTH 1 0.5
MOMYJISIUI pa3HBIX BHJIOB
pacTeHuin»

o5 Coob1ecTBa OpraHu3MoOB — 1 bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubmmoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

27 9KOCHUCTEMBI. JKOJIOTUYECKHE 1 bubnuoreka [IOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso00.ru/863eb5fa
Cyxkueccus

28 IIprpoaHbIE SKOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE IKOCHCTEMBI 1

30 buocdepa — rnobanpHas 1 bubmmnoreka HOK
JKOCHCTEMA 3eMJIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka [JOK
onochepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
O6061meHne Tembl «Coob1iecTBa 1

34 9KOJIOTUYECKHE CUCTEMBI». 1 1
KontponbHas padora

OBUIEE KOJIMYECTBO YACOB I10 34 25 25

ITPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus

CdopMupoBaHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTHH B CHCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (opMHUpOBaHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KAPTHUHBI MHUpPa M HAy4HOI'O
MHUPOBO33PEHHUS; O BKJIAAE POCCUICKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWMONIOTHH; (YHKIMOHAIHLHOH T'PAMOTHOCTH
4eJI0BEKa JJIsl pelIeHNUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHUHOB U
TIOHSITHIA: )KU3Hb, KIIETKA, OPTraHu3M; MeTaboM3M (OOMEH BEIECTB U
MpeBpalleHle SHEPTUuu), TOMeocTa3 (CaMOperyisius), ypoBHEBas
OpraHMu3aIys KUBBIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PETIPOTYKIIUS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U PA3BUTHE

VYMeHue  u3narath  OMOJOrMYeckHMe  Teopuu  (KJIETOYHas,
XpOMOCOMHasi, MyTaunoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaswioBa) u yuyeHus (0 LEHTpax MHOroodpasus u
MPOUCXOXKACHUS  KynbTypHbIX  pacrenuid H.JM.  Basuiosa),
OMpeNIeNsITh I'PaHMIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIageTh METOJAaMH HAay4yHOTO TIO3HaHHWS B OHOIIOTHUU
(HaOro/IeHNe W OTMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
OpraHu3alsi W TpOBeJCHHE OHOJOTHMYECKOTo HKCIEPHUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIIBJICHHE  3aBUCHUMOCTH  MEXIY
U CCIIEyEMbIMHU BEJIMYMHAMU, 00BsICHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHbIX IOHATHM, TEOpUH H
3aKOHOB; YMEHHUE [eJaTh BbIBOJAbI HA OCHOBAHUHU IMOJIYYEHHBIX
pPE3yIHTATOB)

YMCHI/Ie BBIACIISATH CYHICCTBGHHI)IC HpI/I3HaKI/I BI/Ip}ICOB, KJICTOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEMIECTB U
MpPEeBpAIeHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
DHEPreTHUECKOT0  OOMEHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OTIOIOTBOPEHUS, PAa3MHOXKCHHS, WHIUBUIYaIbHOTO Pa3BUTHUA
opraHu3Ma (OHTOTeHe3)

10 KJIACC
Koxa
NMPOBEPAEMOro
pe3yJbTara
1
2
3
4
5
6

YMeHne TPUMEHATh TIOJYYCHHBIC 3HAHHWS i1 OOBSCHEHUS
OMOJIOTHYECKUX TPOIIECCOB U SIBICHUIA, A1 MPUHATUS MTPAKTHIECKIX
pelieHrii B TOBCEIHEBHOW JKM3HM B IeIAX oOecreueHus
0€30MMacCHOCTH CBOETO 370POBBSl M 3JI0POBbS OKPYXKAIOIMIMX JIFOICH,
COOMIOIEHNsT HOPM TPAMOTHOTO TIOBEJACHHUS B  OKpYyKaromen
MPUPOIHON Cpele; MOHUMaHHEe HEOOXOIMMOCTH HCHOJIb30BaHUS
JIOCTYDKCHUH COBPEMEHHOMW OWOJIOTMH W OWOTEXHOJOTHUH IS
palMOHAIBHOTO MPUPOIONIOIH30BAHUS




VYmenue peuiatbh 3JIEMEHTAPHBIC I'CHETUYCCKUE 3aJadyd Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCHIMBAHUE, CLUCIINICHHOC HACJICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/I,I[HOl"O CKpC€UIMBaHUA JJIA IpeacKasaHus
HACJICOJOBaHUs IPU3HAKOB Y OPraHnu3MOB

YMeHue BBINOJHATH J1a0OpaTOPHBIE U TMPAKTHYECKUE pPadOTHI,
coOmoaTh TpaBwiIa Mpu padboTe ¢ y4eOHBIM W J1IaOOpaTOPHBIM
000py/1I0BaHEM

YMeHne KpUTHUECKH OLIEHUBATh U UHTEPIIPETUPOBATh MH(OPMAIIIO
OMOJIOTUYECKOTO  COAEp)KaHUS, BKJIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3auuHbiX ucToyHUKOB (CMU, HaydHO-momysspHbIE
MaTepHalbl); ITUYECKHE AaclEeKThl COBPEMEHHBIX HCCIIEJ0BaHUN B
OMOJIOTMH, MEAUIIMHE, OMOTEXHOIOTHH

10

YMmenue co3gaBath COOCTBEHHBIE MTUCHMEHHBIC U YCTHBIE COOOIICHUS,
00o0mas  Ouojormveckyro  MHpOpMaNMIO W3 HECKOJBKHX
HUCTOYHHUKOB, TPAMOTHO WCIIOJNIb30BaTh TOHSATHHHBIA — ammapar
ouonoruu

11 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe W POJM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAHMS €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHBI MHUPAa U HAYy4YHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIHHOM TI'PaMOTHOCTH
YeJI0BEKa JJIsl pEHICHUS KU3HEHHBIX 3a]1a4

YMeHue packpbiBaThb COJIEp)KaHUE OMOJOTMYECKHMX TEPMHUHOB H
HNOHATHUI: BUJI, MOMYNALHNS, TeHO(OH, BOTIONHNS, ABUKYIIHE CHIIbI
(dakTopsr) 9BOJTIOINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJ000pa30BaHUE,  HKOJOTMUYECKHEe  (DAKTOphl,  IKOCHUCTEMA,
NPOAYIEHTHl,  KOHCYMEHTBI,  PEOylEeHTHl, Iend  MUTaHus,
HKOJIOTHYECKAsl MUpamMuJia, OMoreoreHos3, onocdepa

YMmeHue usznaratb OMOJIOrHUECKUe TEOPHH (IBOJIIOLIMOHHAs Teopus Y.
JapBuHa, CcHHTEeTHYEeCKass TEOpUs  OHBOJIOLMU), 3aKOHBl H
3aKOHOMEPHOCTH (3apoasieBoro cxoactsa K.M. bapa, uepenoBanus
IJIAaBHBIX HampasJieHWH u nyten 3Bomonuu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepuaackoro), ompenenstb TpaHUIBI HX
MPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHne BIaAeTh METOJaMH HAYyYHOTO TIO3HAHUS B OHOJOTUH
(HaOnrofieHHe W OMHCAaHWE YKUBBIX CHCTEM, MPOIECCOB U SBICHUI;
OopraHu3amsi W TPOBEICHHE OWOJOTHYECKOTO DKCIIEPUMEHTA,
BBIJIBUKEHUE  THUINOTE3bl;  BBISBJICHUE  3aBUCUMOCTH  MEXKAY
HCCIIeTyEeMbIMU BEJIMYMHAMH, OOBSICHEHHUE MTOJTYYCHHBIX
pe3yibTaTOB, MCIHOJIb30BAHHBIX HAy4YHBIX MOHATHH, TEOpUd U
3aKOHOB; YMEHHE JeJaTh BBIBOJBI HAa OCHOBAHWHU IOJYYCHHBIX
pE3yJIBTAaTOB)




VYMeHue  BBIIENATh  CYHNIECTBEHHBbIE  NPHU3HAKM  CTPOCHMS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSAIHUHA, MPOAYLIEHTOB,
KOHCYMEHTOB,  pEAYLIEHTOB, OHOr€OLEHO30B U  HKOCUCTEM;
OCOOEHHOCTM  IPOLIECCOB  HACJIEJICTBEHHOM  HM3MEHUYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BHJ000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
IepeHoca BEIeCTB M IMOTOKA JSHEpPrMM B  JKOCHCTEMaX,
AQHTPOIIOIEHHBIX M3MEHEHUH B JKOCUCTEMAax CBOEM MECTHOCTH,
KpPYroBOpPOTa BEIIECTB U OMOr€0XMMHUYECKUX LIUKIIOB B buochepe

YMeHue [OpUMEHATh [OJIyY€HHbIE 3HaHUS JUIsl  OOBSICHEHMs
OMOJIOrMYECKUX MPOLIECCOB U SIBJICHUM, Ui IPUHATHS IPAKTUYECKUX
peleHUi B IIOBCEAHEBHOM JKM3HM B ILeIIX oOecredeHus
0€3011acCHOCTH CBOETO 370POBbSl U 3/10POBbsl OKPYXAIOIIMX JIIOAEH,
COONIIOJIEHUsI HOPM TIPaMOTHOIO TIIOBEAECHUS B  OKpY)KaroLIeH
IPUPOJHON cpele; MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BaHUs
JOCTMDKEHUII ~ COBPEMEHHOW  OuOJOrMM i PalMOHAIbHOTO
IIPUPOIONOJIB30BaAHUS

YMeHue peuaTth 31eMEeHTapHble OMOJOTMYECKUE 3aJa4ul, COCTABIIATh
CXEMBbI MIepeHOCca BEIIECTB U YHEPTHH B SKOCUCTEMaX (1€ TUTaHUS)

VYMeHue BBIIOJHATH J1IAOOpPAaTOpHbIE M MpPaKTUYeCKue paboTsl,
coOmonaTh mpaBwia npu padore ¢ yd4eOHBIM W JTaOOpaTOPHBIM
000opynoBaHEM

YMeHne KpUTHUECKH OIEHUBATh U UHTEPIPETHPOBATH HH(HOPMAIUIO
OMOJIOTMYECKOr0  COJAEPIKAHMSI, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE
3HAaHUSA W3 pas3nu4HbIX HcTouyHUKOB (CMU, HaydHO-TIOMyNspHBIE
MaTepHuaibl); pacCMaTpUBaTh rI100aTbHBIE YKOJIOTHUYECKUE TTPOOIEMBI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIIO

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000miass ~ OuoNornyeckyro  MH(GOpPMALUI0 M3  HECKOJIBKHUX
UCTOYHHKOB, TPaMOTHO HKCIOJb30BaTh IOHSATHHWHBIA  ammapar
Ouonoruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMECHT COACPKAHUS

1

buosiorus kak Hayka

11

buonorus — Hayka o >xuBO# mpupone. Ponb Ouonoruu B (opMUpOBaHHUU
COBpPEMEHHOM Hay4HOH kapTHHbI Mupa. CucreMa OMOJIOrMYECKUX HAYK

1.2

Mertoapl IO3HAHMS KXUBOM MPHUPOJBI (HAOIIOAEHHE, YKCIIEPUMEHT, OMKCaHMHE,
u3MepeHue, Kiaccu(uKanus, MOJCIMPOBaHHE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )

JKuBbIe cuCTEMBI U X opraHu3anus

2.1

JKusble cucremsl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus ouonoruu. CBoicTBa
OMOCUCTEM U UX pa3HOOOpasue

2.2

YpoBHU OpraHu3aluu OMOCHCTEM: MOJIEKYISIPHO-TEHETUUYECKUM, KJIETOYHBIH,
OpraHU3MEHHbIH, OMYJISILIHOHHO-BUI0BOM, 3KOCUCTEMHBIH, OMOChepHbIH

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMHUYECKUN COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpO3JIeMEHThl. Boma u MuHepanbHble BemectBa. DyHKUMM BOIBI H
MUHEpaJIbHBIX BEIIECTB B KieTke. [loanepxanmne ocMOTHYECKOTo Oananca

3.2

benku. CoctaB u crpoeHue O€nKoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zaMeHuMble M 3aMEHUMBIE aMHUHOKHUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
YpoBHHU CTPYKTYpHI OE€IKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XMMHYecKHe cBoiicTBa OenkoB. buonormueckue
¢GyHKIIUN OEIKOB.

depmeHTH — OHonornyeckre kKaranuzatopbl. CTpoeHue hepMeHTa: akKTUBHBIN
HEeHTp, cyocTtparHas crnenuduunocts. Kodbepmentsl. Butamuubl. OTinuus
(bepMEeHTOB OT HEOPraHMYECKHX KaTaJIu3aTOPOB

3.3

VYraeBopl: MOHOCaxapusl (TIH0K03a, prub03a U J1e30KCUpr003a), Aucaxapu/ibl
(caxapo3a, JlakTO3a) M TMOJHCAXapuabl (Kpaxmai, TJIMKOTEH, IEJUII0JI03a).
buonoruyeckne GyHKIUU YrI€BOIOB.

Jlununapr:  Tpurnuuepunabl, crepounsl, (ochonunuasl. ['mapodunbHO-
rusipooOHbIe cBolcTBa. buonormueckue QyHkuuu aunuaos. CpaBHeHHE
YIJI€BOJIOB, OEIKOB M JUIUAOB KAK HCTOYHUKOB SHEPTUU

3.4

Hyxneunoseie kucnorel: JIHK wn PHK. Hykineotuaer — MoHOMEpHI
HYKJIEMHOBBIX Kuca0T. Ctpoenue u pynkimu JJHK. Ctpoenue u pynkiun PHK.
ATO®: ctpoenne u GQyHKIIUU

3.5

[{utonmorust — Hayka o kietke. Kiierounas reopusi. MeToapl H3ydeHUs: KIETOK

3.6

Knetka kxak nienoctHas xuBasi cuctema. O01re Npru3HaKy KJIETOK: 3aMKHYTast
HapykHas MeMOpana, monekynsl /IHK kak reHerndeckuii ammapar, cuctema
CHHTe3a Oenka

3.7

TunbI KIETOK: 3yKaproTHYecKast U pokapuoTuyeckas. OCOOEHHOCTH CTPOSHHUS
npokapuoTuyecko kimetku. Kierounas creHka Oaktepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKHM. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, KUBOTHOU U
IpUOHON KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAJIHKC, HX
¢bynkiuu. [Inasmarnueckas memOpana, e€ cBoiicTBa U pynkuuu. [{utomnazma u




e¢ opranounbl. OgHOMEMOpaHHBIE OPTaHOWIBI KIETKW: JHIOIUIa3MaTHUYECKast
cerb (OIIC), ammapar ['onbmxu, ausocomsl. IlomyaBTOHOMHBIE OpraHOUAbBI
KJIETKM: MUTOXOHJIpUH, TUIacTUIbL. [IporcxoxkaeHne MUTOXOHIPUN U TIJIACTHU/L.
Bunel mnactua. HemeMOpaHHBIE OpraHOMIIBI KJIETKH: PUOOCOMBI, KIICTOYHBIN
LEHTP, PECHUYKH, KT'YTUKU. DYHKIIMK OpraHONI0B KJIETKU. BKiItoueHus

3.9

Snpo — perynsTopHblid HeHTp KieTKu. CTpoeHue snpa: sifepHas 000J0uKa,
KapuoIlIa3Ma, XpOMATHH, SIPBIIIKO. XpOMOCOMBI

3.10

TpaHCIOpPT BEIIECTB B KJIETKE

>KI/I3HCI[€51T€JIBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WM MeTa00IM3M. ACCUMMIALNS (IIACTUYECKUN OOMEH) U
JUCCUMUIISIIUS (PHEPreTUYECKUi 0OMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
metabonu3ma. Tunsl oOMeHa BeniecTB: aBTOTPOdHBIN 1 rerepoTpodHbIii. Poib
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUU SHEPTHUHU B KIICTKE

4.2

dotocuntes. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakiuu porocunTesa.
DddextuBHOCTh poTOCHHTE3a. 3HAUECHUE POTOCHHTE3A IS J)KU3HH Ha 3eMmIle.
Bnusinue ycnoBud cpeiapl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBINICHHS €rO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIINE OakTepuu. 3HAYCHHE XEMOCHHTE3a s
JKU3HU Ha 3emJie

4.3

OHepreruyeckuii oOMeH B KieTke. PacuiensieHne BeleCcTB, BbIACIECHUE U
aKKyMYJIMpPOBAaHUE SHEPrUU B KIETKE. OTalbl 3HEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KucioponHoe okuciaeHUe, UM KIETOYHOE
JbixaHue. QPEeKTUBHOCTh YHEPreTHYECKOT0 0OMeHa

4.4

Peakium matpuuyHoro cuHte3a. ['‘eHermueckas wuHpopmamus u JIHK.
Peanuzamus renetnyeckoit nHPopManuu B KiIeTke. [ €eHEeTHUEeCKU KO U €ro
cBoiicTBa. Tpanckpunius — MatpuuHbiii cuate3 PHK. Tpancnsuus — Guocunres
oenka. KogupoBanue amunokucnot. Poias pubocom B Onocunrese 6enka

4.5

Hexnerounsie ¢popMmbl xku3Hu — BUpychl. VcTtopus otkpbitust BupycoB (.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENIbHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacteHuil, KUBOTHBIX U YEJIOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc ummynoneduimra yenoseka (BUY) — Boz6yaurens CITN /a.
ITpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pa3MHOXEHNE ¥ HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB

5.1

Krerounslii UK, WU JKU3HEHHBIM WK KiIeTkd. MHTepdasza m MuTO3.
[Tpoueccel, mpoTekatonue B uHTepdasze. Permnukainus — peakius MAaTpUIHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBIN HabOp — KapUOTHIIL.
JIMTUIONAHBIE M TalIOMIHBIA  XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{uTosIOrMYecKkre OCHOBBI PAa3MHOXKEHHS W WHIUMBUAYAIBHOTO PAa3BUTHUSA
OPraHu3MOB.

Henenne ximerkm — muto3. Cragum muto3a. IIpoueccsl, nmpoucxoasmue Ha
pa3HBIX CTAAMAX MUTO3a. bBUONIOrHYecKuid CMBICII MUTO3a

5.2

®opMbI pa3sMHOKEHHUsI OPraHU3MOB: Oecrosioe W mojoBoe. Buapl Oecrosioro
pa3MHOXKEHHUA: JeJIeHWEe HaJBO€, IOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE Pa3MHOXEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPIaHU3MOB, €r0 3HaUEHHE ISl CEJIEKLIUU

5.3

ITonoroe Pa3sMHOXKCHHE, €TI0 OTIIMYUA OT OecrtoI0ro.




Meiio3. Cragum wmeiio3za. IIporecchl, mpoucxonasiiyue Ha CTaausx Meno3a.
IToBenenune xpomocoM B Meio3e. Kpoccunrosep. buosiornyeckuii cmbicin U
3HaUEeHHE MeHo3a

5.4

["amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [1o0BBIE
JKeJe3bl: CEMEHHUKU U IMYHUKU. OOpa3oBaHuE U pa3BUTHUE MTOJIOBBIX KJIETOK —
ramer (crepmMaTo3ou/, SUleKIIeTKa) — ciepmaToreHe3 u ooreHe3. OcoOeHHOCTH
CTpOEHUS SMIEKIETOK U ciepMaTo3ou10B. OmoorBopenue. [lapreHorenes

5.5

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(sMOpuorenes). Drarbl S3MOPUOHAIBHOIO Pa3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX:
npobienue, racTpyssius, opranorenes. [loctamOpuonansHoe pazButie. THITbI
HOCTAMOPHOHAIIBHOIO Pa3BUTHSA: MPSIMOE, HENpsMOe (JTMYMHOYHOE). BiusHue
Cpelibl Ha pa3BUTUE OPraHU3MOB; (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
YPOACTBA.

Poct u pasButrue pacreHuil. OHTOreHe3 LBETKOBOIO DPACTEHUS: CTPOEHHUE
CEMEHM, CTaNH Pa3BUTHs

HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHnu3mMoB

6.1

[Ipeamer u 3agaumn renetuku. Micropust pa3BUTHS reHeTUKH. Bkiaa poccuiickux
U 3apyOCeXHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeTOoAbl T'E€HETUKU
(TMOpUIONOTUYECKUI,  IIUTOTEHETHYECKUN, MOJEKYISIPHO-TeHETUUYECKUN).
OcHOBHBIE TeHETUYECKUE TOHATHS. | eHeTHYecKass CHMBOJIMKA, HCTIOJIb3yeMasi B
CXeMax CKpellUBaHUM

6.2

3aKOHOMEPHOCTU HACJIEeI0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIe I'. Mennenem.
Monoru0OpuaHoe CKpenuBanue. 3aKOH €IUHO00paszusi TUOPHUAOB IEPBOTO
nokoneHus. [lpaBuno goMuUHUpOBaHMS. 3aKOH pacCLICIUIEHUS NPU3HAKOB.
I'mnoresa unctorsl ramer. [loJIHOE ¥ HEMOJIHOE TOMUHHPOBAHUE.
JuruOpunHoe cKkpemrBanue. 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS MTPU3HAKOB.
[{uTroreHeTn4eckue OCHOBBI TUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
cKkpemuBaHue. Mcronb30BaHWE — AHAIM3UPYIOUIETO  CKpEIIMBaHUS  AJiA
olnpeziesieHusl TeHOTHIA 0COOU

6.3

CuenneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HacJIeJOBaHWIO TeHOB. HapymieHune cremieHuss TE€HOB B PE3yJbTaTe
KpPOCCHUHIoBepa. XpOMOCOMHAasi TEOpHsl HACJIEJICTBEHHOCTU. | eHeTndeckue
KapThl.

['enetnka mosa. XpoOMOCOMHOE OINpE/eieHue IMoyia. AyTOCOMBI U TIOJOBBIE
XxpomMocoMbl. ['oMoraMeTHele M rereporamMeTHble opraHu3Mmbl. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHJIbI N3MEHUYNBOCTH: HEHACJIEICTBEHHAS U HACIEIACTBEHHAs.
Ponp cpeapl B HEHACIEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA
MO (PUKAIIMOHHON H3MEHYMBOCTU. BapuanuoHHBIN psiag ¥ BapHallMOHHAs
kpuBasid. Hopma peakuum npusHaka. KonuuecTBEHHBIE M KaueCTBEHHBIE
MPU3HAKU U X HopMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHYHMBOCTH

6.5

HacnencTBeHHas, WIM TEHOTHIMYECKAas, H3MEHUMBOCTh. KomOWHAaTHUBHAS
W3MEHUYUBOCTh. Meio3 U TMOJOBOM Mporecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTarmoHHass W3MEHUYMBOCTh. Kiaccudukanus wmyTaruid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ IpUYMHBI MyTalui. MyrareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIICICTBEHHOW H3MEHUYHWBOCTH
H.N. BaBunoBa




6.6

I'enetuka uenmoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YeJI0BEKa: TeHEAIOTUYECKU, OJIM3HEIIOBBIH, IIUTOrCHETUYCCKU,
OMOXMMUYECKHI, MOJICKYJIsIpHO-TeHeTnYecknii. COBpEeMEHHOE OIpe/Ie/ieHuE
FEHOTHIA: MIOJHOTE€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
noMonipio [I1[P-ananu3a. HacinencrBenHble 3a00JI€BaHMS 4YeIIOBEKA: I'€HHBIC
007e3HH, 00JIE3HU C HACIEICTBEHHON MPEAPaACIONIOKEHHOCTHIO, XPOMOCOMHbBIE
6one3nn. CoMaTHyecKre W TeHEpaTUBHBbIC MyTamuH. [IpUHIMIIBI 370pOBOTO
oOpa3a JKHM3HM, IUArHOCTHKH, NPO(DHUIAKTUKH W JICYCHHS TEHETHYECKUX
OOJIe3HEH. Menuko-reHeTuYeCcKoe KOHCYJIbTUPOBAHUE. 3HayeHue
MEIUIIMHCKOM TEHETHMKHM B TMPEAOTBPALICHUM U JICUCHUU TE€HETUYECKHUX
3a00JIeBaHUH YeI0BeKa

CCJ’ICKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Ceneknusi KaKk Hayka W Ipolecc. 3apOXkJACHUE CEJIEKIHU U JOMECTHKALUS.
Vuenne H.M. BaBunoBa 0 1eHTpax MNPOUCXOXKIEHUS U MHOrooOpa3us
KYJIbTYPHBIX pacTeHuil. LeHTpbl poUCX 0K IeHHS JOMAIIHUX KUBOTHBIX. CopT,
MOpoJia, ITAMM

1.2

CoBpeMeHHbIE METO/bI celeKUuu. MaccoBblii M MHAMBUIYalIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OlLeHKa sKcTepbepa. bimskopoacTseHHoOE
CKpemBanue — UHOpumuHr. Yucras nuHus. CKpelMBaHWE YHCTBIX JIMHUM.
I'eTepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIUHT.
Otnanénnas ruOpummsanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
IIOJIyYE€HUE MOJUIUIONAOB. [IOCTMKEHUS CEJIEKLIMM pPacTEHUi, JKUBOTHBIX M
MHUKPOOPTraHU3MOB

7.3

buoTtexHonorust kak oTpacib MNPOW3BOACTBA. ['€HHass WHXKEHepus. OTarbl
co3nanus pexomOuHantHOW JIHK m TpaHcrennsix opranum3zmoB. Kiertounas
uHxeHepus. Kiierounele KynbTypbl. MUKpOKIOHAJIBHOE Pa3sMHOKEHUE
pacteHnid. KioHHMpOBaHHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MoOB. DKoJioThyeckue W atudeckue npodnembl. MO — renernyecku
MO (HUIIMPOBAHHBIE OPraHU3MbI

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS

1

DBOJIOLMOHHAS OUOJIOTUS

1.1

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CugnerensctBa sBomtonuu. [laneoHTosnornyeckue: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B MaJCOHTOJIOTMYECKOM JIETOMHCH, MEePEXOAHbIE (OPMBI.
buoreorpaguueckue: cxonctBo M paznuuue ¢ayH U QIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA W pa3Nuuus AMOPHOHOB DPa3HBIX
BHUI0B II0O3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTUYHBIC,
AQHAJIOTUYHBIE, PYIUMEHTApHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYJISPHO-
OHOXHUMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OponrormonHass  Teopuss Y. Jlapuna. [IpenmochUiku  BO3HUKHOBEHHS
JTapBUHU3MA. J[BMOKYIIME CHIIBI ABOJIONUK BHIOB 1O JlapBuHY (M30BITOUHOE
pa3MHOXKEHHE  TIpU  OTPAHUYEHHOCTH  PECypCoB,  HeompeienEHHas
W3MEHYMBOCTH, 00ph0a 3a CYIIECTBOBAHHUE, ECTECTBEHHBIN OTOOP)

1.3

Cunrernueckast Teopus osBomonnu (CTD) m ocHOBHBIE €€ TOJOKEHHS.
MI/IKpOBBOHIOI_[I/IH. HOHy.IISII_II/ISI KaK €IMHUIa BUJa U 3BOJIFOIITUN




1.4

JBrkymue cwibl ((hakTOpbl) SBOJIONMH BUIOB B MpuUpojae. MyTarmoOHHBIN
nporecc 1 KOMOMHATHBHAS W3MEHYMBOCTH. [lOMyNAMOHHBIE BOIHBI U JIpend
reHoB. M3omsnus u murpauus. EcrectBenHblit 0TO0p — Hanpasisiiomuii hakrop
HBOTIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pe3ylnbTaT dBoMONUH. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bl H HAHOAIANTALINH.

Bun u  BugoobOpazoBanue. Kpurepuum Buma. OcHoBHbIe  (OpPMBI
BU1000pa30BaHus: reorpa)uaeckoe, YKOJIOTHIECKOe

1.5

MakposBomronst.  DPOpMbl  3BOJIOLUUHU:  (QHUIETHYECKas,, JIHUBEpreHTHas,
KOHBEpIreHTHas, napaienbHas. HeoOpaTuMocTh 3BONTIOIMU

Bo3uuknoBeHue n Pa3BUTHUC )KU3HU Ha 3emie

2.1

JloHay4HBIE MPEACTaBICHUS O 3apOXACHUM >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS JKHM3HM Ha 3emiie: aOuoreHe3 M mHaHcnepMus. XuUMHUYecKas
IBOJIIOLMS. OKCHEPUMEHTAIbHOE IOATBEP)KIECHUE XMMHMUYECKOM 3BOJIIOLUU.
Havanphblie atanel Ouosornyeckoit apomtonuu. ['unoreza PHK-mupa. Ilepssie
KJIETKH U UX 9BOJIIOLHsL. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

PasButue xu3nu Ha 3emse mo spam u nepuojgaM. Karapxeil. Apxeickas u
nporepo3oickas 3pbl. llameosoiickas spa u e€ mnepHonbl: KeMOPUUCKHIA,
OpJIOBUKCKUW, CUIYPUHCKHI, JI€BOHCKHI, KaMEHHOYTOJIbHBIA, MEPMCKHIA.
Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUM, MEJIIOBOM.
KaiiHozoiickass 92pa u €€ mnepuoAbl: MNaJICOreHOBBIM, HEOTCHOBBIH,
AQHTPOIIOTCHOBBIM. XapaKTepUCTHUKA KIUMaTa U TEOJOTHYECKUX IPOIIECCOB.
OCHOBHBIE 2TaIlbl BOIIOIUU PACTUTEIHLHOTO U )KUBOTHOTO MUPa. ApoMopdo3bl
y pacTeHuil U KUBOTHBIX. [losiBIEHHE, paclBEeT W BBIMUpAHUE TPYII >KHUBBIX
OpraHu3MOB

2.3

Cucrema OpTraHHU4YCeCKOIro MHpa KaK OTPAKCHUC SBOJIKOIUH. OcHOBHBIE
CUCTCMATHUYCCKUC I'PYIIIBI OPTraHNu3MOB

2.4

DOBomronys 4yenoBeka. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTHe mpeacTaBieHUH o
MIPOUCXOXKACHUU YelloBeka. MeTo/bl M3ydeHus aHTpornoreHesa. Cxoactsa u
pa3uuus YyeloBeKa U )KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHE YeTIOBEKa.
JBxyuue cuiisl ((pakropsl) anTponiorenesa. HacnencrseHHas N3MEHYMBOCTD U
ecTecTBeHHbI 0TOOp. OOlIeCTBEHHBIH 00pa3 >KU3HHU, U3TFOTOBJICHUE OPYAM
TPYy/ia, MBIIIIJICHUE, peb

2.5

OCHOBHBIE CTaJMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeraoBek
ymenslid, YemoBek mnpsMoxondmui, YenoBek HeaHAepTanbCcKkuil, YenoBek
pa3yMHblid. Haxo/lku MCKOMaeMbIX OCTaHKOB, BPeMs CYIIIECTBOBaHMs, 001aCTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OpYAus

2.6

Yenoseueckue packl. OCHOBHbIE OOJIbIIINE PACKl: €BpONEOUIHAS (eBpa3HiicKast),
HEerpo-aBcTpajiouHast  (PKBaTOpHajbHas),  MOHrojougHas  (a3uaTrcko-
amepuKkaHckas). UepTbl MpUCIIOCOOJIEHHOCTH MpPEICTaBUTENIeH UYeI0BEUYECKHUX
pac K ycIoBHMSAM cyliecTBoBaHMA. EauHCTBO uenoBeueckux pac. Kpurtuka
pacus3ma

Opranus3Mbl 1 OKpY>Karomas cpeia

3.1

DKOJIOTUsl Kak Hayka. 3aJadydl U pa3zielibl KOJIOTuU. MeToabl AKOJOTHYECKUX
UCCIIeIOBaHMM.  DKkoslornueckoe  MupoBo33peHue.  Cpeapl  oOUTaHUS
OpPraHWU3MOB: BOJIHAsI, HA3EMHO-BO3/yIITHAS, TOYBCHHAS, BHYTPUOPTaHU3MEHHAS




3.2

Oxonornueckue  ¢akrtopsl. Kiaccudukamus IKOJIOTHYECKHX — (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKHE W AHTPONOTreHHBbIE. J[eHCTBHE HKOIOTHYECKUX
(aKTOPOB HA OPraHU3MBI

3.3

Abunotnueckue (aKTOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpHOIU3M.
[Ipucnocobnenuss OpraHu3MoOB K JIeHCTBHIO aOMOTHYECKHX (DaKTOpOB.
buonornyeckue puTMsl

3.4

buotnueckue ¢akropsl. Buasl OnoTHuecKkux B3aMMOICHCTBHI: KOHKYpEHIIUS,
XHUIIHWYECTBO, MMAapasuTH3M, MYTyalu3M, KOMMEHCAJINU3M (Haxj1eOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpalu3M. 3HaueHue OHOTHYECKHX
B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XApaKTepUCTHKU  nomnyasiuud. (OCHOBHBIE — ITOKa3aTeau
MONYJIALMKA: YUCIEHHOCTD, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. JIMHaMUKa YUCIEHHOCTH MONYJISALMY U €€ perymsuus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BMJIOBas,
IpOCTpaHCTBEeHHAsA, Tpoduyeckas (mmmeBas). Bunsl-momuHanTel. CBs3u B
OMOLIEHO3€

4.2

Okojorudeckue cucrembl (3kocucremsl). [lonstue 00 skocucteme Hu
6uoreoneHo3e. OyHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: HPOAYLEHTHI,
KOHCYMEHTBI, peAayleHThl. KpyroBopoT BeHIECTB U IOTOK DJHEPrUU B
skocucreme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMsbl. [IuiieBble nenu u
cetu. OcCHOBHBIE TIOKa3aTeIM OSKOCHCTEMBL:  OHOMacca, IMPOAYKIHS.
DKoJIorHYeckre MUpaMHubl: MPOAYKINH, YUCICHHOCTH, O6MoMacchl. CBoiicTBa
9KOCHCTEM: YCTOMUUBOCTB, caMoperyisinus, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHbIE ~ DKOCHCTEMBI. ATPOIKOCHUCTEMBI. Ypb603KOCUCTEMBL.
buonorunueckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrop ycroWumBocT dKocucteMm. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Ouoctepe. I'panuiubl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo U ero Qpynkiuu. OcobenHoctu Ouochepsl Kak
rno0anbHOM sKocHcTeMbl. J[MHaMHUeCKoe paBHOBeCHEe M oOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemiecTB m OMOT€OXUMUYECKHE UKl AJIEMEHTOB
(yraepona, a3ota). 30HaJIbHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onochepe 3emian. AHTpONIOTeHHbIE U3MEHEHUs B Onocdepe.
['moGanpHBIE SKOTOTUYECKHE TPOOIIEMEI.

OcHOBa pPalMOHAJIBHOTO YNPABICHHUS TNPUPOAHBIMU pecypcaMH M HX
ucnosib3oBanue. JlocTrkeHus OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET



