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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MTporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIS
OTIPEICIICHNS] TOIXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA YUEeOHOTO TMpeameTa
«buonorus» cocraBwiM: KoHuUenrtyaidbHble Tmonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIel, colepKaHus, pe3yJbTaToB OOyYeHHUS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHUS 00 OOITUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmiero obpazoBanus B Poccuiickoit denmeparuu, a Takke TMOJOKEHUS O
cnenuduke 0MoyIoruu, €€ 3HAYeHUH B MO3HAHUU >KMBOU MPUPOJBI U 00ECIICUCHHUH
CYIIIECTBOBAHMS YeJIOBEYECKOTro obOmiecTBa. COrylacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpeJIeNIeHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHUE O Leax, 00 oOmei
CTpaTeTuu OOYy4YeHHWs, BOCHHUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOrO TmpeameTra «buosorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
collepkKaHHe, €ro CTPyKTypy, pachpeielieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyEMYIO TTOCIIeIOBATCILHOCTh M3YUCHUST YU4eOHOTr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMXCA.

B nmnporpaMmvMe mo OuONIOrMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHUJOB YyueOHO-ITO3HABATEIbLHOU
NEeATETHPHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
INPUHIMI TPEEMCTBEHHOCTH B HM3yYeHMM OHWoJoruM, Ojarojgapss 4eMy B HeW
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
GbOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTUIECKOTO MBIIIJICHUS, MPEJCTaBICHUIN O 3J0POBOM
oOpa3e KU3HH M OEpeKHBIM OTHOIICHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TCOPUH, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe MO OHMOJIOTHH YAEICHO BHUMAaHWE HMCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEJHEBHOM JKU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIE: TPO(OUIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBaHMI UYETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00Pa3HOro0 TOBEACHUS B OKpY)KAWOIIEH NPUPOTHOW Cpele, aHajau3a
BIIUSHUS XO3SUCTBEHHOW JCATEIBPHOCTH 4YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAaHMSI K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mnpeamera «buosorus» MpoaUKTOBAaHO HEOOXOIUMOCTBIO 0OecreueHus



YCIIOBHUM TSI PEIICHUS] OJTHOM U3 aKTyallbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraetT (GOpMUpOBaHHE Yy  OOy4aroUuxcs
CIIOCOOHOCTH aJIalITUPOBAThCA K M3MCHCHHSAM JIUHAMUYHO Pa3BUBAOIICTOCS
COBPEMEHHOTO MHUpA.

buosoruss Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOYYArONIMXCS TPECTABICHUNA O
HAyYHOW KapTUHE MHpA, PACIIUPSET U 00O0OIIaeT 3HAHUS O KUBOW IpHUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3MAET
YCIIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOJBI,  (OPMHUPOBAHUS
(yHKLIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 M 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTHIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSl UMEET TAaKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  o0pa3oBaHus,  COIMATU3ALNN
oOyuaromuxcs. M3ydyenne Omonmornu oOecredynBaeT yciaoBus s (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAllMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIIOCOOCTBYET HMHTETpalMyd OMOJIOTHYECKUX 3HAHUU C
MIPEACTABIICHUSIMHU M3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKCHHS O TMpPEAHA3HAYCHUH YYEOHOTO IMpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY [UIsI ONPEIENICHHsS MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJACp)KaHUs, TMPEACTaBICHHOTO B IMporpamMme II0
OHOJIOTHH.

Otb60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypocOoOOpa3HOTO TOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: JOJDKHBI OCBOUTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPEICIAIONME aJIeKBaTHOE TOBEIACHHE
YyeJioBeKa B OKpYyXalollled MPUPOIAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUUYECKou aesTeabHOCTH. Oco00oe MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOM JJIsi pOpMUPOBAHUS
IPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIlUU
OMOJOTUYECKOTO 00pa30BAHMUS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4YEeOHOro MmaTepualia B Iporpamme Io
OMOJIOTMH OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHUA 3HAHUK 00
OTIMYUTEIBHBIX OCOOCHHOCTSX JKMBOU MPHUPOBI, O €€ YPOBHEBOW OpPTraHHU3aIlid U
HBOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJICHBI CIIEYIOUIUE COJIepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozbl
Hay4yHOTO To3HaHMs», «KieTka kak Ouonormueckas cucreMayn, «OpraHu3Mm Kak



Oouonornueckas cucrema», «CucreMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUPay,
«OBOJIFOLMS KUBON IPUPOAB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

[enp uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YaOMIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIOJB30BaTh ATH 3HAHMs [Js I'PAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

Joctiwkenue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 0OecreunBaeTCs pelIEHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBl 3HAaHUU O OHOJIOTMYECKUX TEOPHSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABUIIAX, CIY>KAIUX OCHOBOM
JUist OPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3aLMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TOJIXOJ0B K M3YUEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydYarommxcsd oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOILIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMW 3HAHUW U ONBITA, MOJYYEHHBIX IpHU
U3Y4YEHUU OMOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Ppa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 111 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUMN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH TIOCJIEICTBUIM CBOEH AESATEIBHOCTHU 10 OTHOLIEHUIO K OKPY’KarOIIEN cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOACHHE MeEp MNPOPUIAKTUKI
3a00sIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBEeHHO-HAYUYHBIE PEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM ypOBHE CpPEHETO 0011ero 00pa3oBaHus
orBoauTtcs 68 yacoB: B 10 kiacce — 34 ygaca (1 wac B Henento), B 11 knacce — 34
yaca (1 yac B HejielI0).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTeCTBEHHBIMU HayKamH, (uiiocopueit, ITUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (HOpPMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTHUECKUX HaAYK.

MeTobl TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccudukaius, MOJEeTUpPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

Kusble cuctembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CaoticTBa OMOCHCTEM U BX pa3zHOoOpasue. YPOBHU OpraHU3aIii OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMOC(EpHBIH.

JleMoHCcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpraHU3alUU
YKUBOM ITPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. Xumu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BemllecTB B KkieTke. lloanepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUUYECKHUE CBOWCTBa OeikoB. buomorndeckue
byHKIUN OENKOB.



depMeHTHl — Oumoyiorudyeckwe Kataiauszatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduyHocts. Kodepmentsl. ButamuHsbl.
OTanuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaIu3aTOpPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  JA€30KcUpuodo3a),
aucaxapuabsl (caxapo3a, JlakTo3a) U Iojucaxapuabl (KpaxMas, TJHUKOTEH,
1eJUTI0I103a). buonornyeckne GyHKIMY yTII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qocdoaunuasl, crepounpl. [uapoduIbHO-
runpopoOHbie  cBoiicTBa. buonormdyeckne ¢yHkuuu sunupoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMMTUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykmeormaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimu PHK.
Bunast PHK. AT®: ctpoenune u GyHKIUH.

[{utonorus — Hayka o kietke. Kiietounast Teopusi — mpuMep B3aUMOIEUCTBUS
uaen u paKkToB B HAYYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Knerka kak wnenoctHass >xuBas cucteMa. OOIKMe TPU3HAKUA KIIETOK:
3aMKHYyTas HapykHasi memOpana, moinekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tumel KJIETOK: JyKapuoTHuUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYeCKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHkuu. [{uTomnazma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
n30coMBbl.  [IoyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHJPHWH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u mactuA. Buael tumactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBI IEHTP, LEHTPUOJIHU, PECHUYKHU,
KryTUKU. OYHKIAW OPraHOUIOB KJIETKU. BKitoueHusl.

Anpo — perynaropHslid HeHTp KiaeTku. CTpoeHue snpa: saepHas o00J0YKa,
KapuoIuiasma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[narpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckas TabnuIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «buocunTes Oenka», « CTpoeHrue MOJIEKyYJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennobie kuciotel. JJHK», «Ctpoenune monexynb



AT®», «CtpoeHne 3yKapuoTH4YEeCKON KIeTKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAb, «JIumuabn.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jis MPOBEICHUS
HaOIIOJICHUM, H3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOoe€HUS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. ’KnzHeaeaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS  (PHEpreTUdYeckuii oOMEH) — JBE€ CTOPOHBI €JIMHOIO0 Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenpl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MIPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIoIue OakTepur. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHUE H
aKKyMYJUpPOBAaHHE DHEPrud B KIJIETKE. JTalbl HHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenwe u ero Bujabl. KucimopogHoe OKHCIEHUE, WU KJIETOYHOE
JIBIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTDH
HHEPIreTUIECKOro OOMEHa.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanms u JHK.
Peanuzanusi reHetudeckoil mH(opMmanuu B KIETKE. [ €HETHYECKHUU KOJ U €ro
cBoiicTtBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpauncnsuus — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHwe aMUHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMS M SKM3HEHHOTO LMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoxepuuura yenoseka (BMIY) — Bo3Oyaurens CIIM/a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBAHMIA.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metaboausm», «MHTOXOHIPUN,
«HepreTudeckuii ooMmen», «Xiopomiacty, «Dotocuntes», «Crtpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTuIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/da,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: moxaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«burocunres 6enkay», «CTpoeHue KISTKN», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M MHIUBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbIii UK, WM KU3HEHHBIM LMKI KieTku. WHTepdaza u MuTos.
[Ipomecchl, mpoTekatomue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cuateza JIHK. Crpoenme xpomMocoMm. XpOMOCOMHBEI HAa0Op — KapHOTHIL
Jumiou el W TaluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uronoruyeckue OCHOBBI PA3MHOKEHHSI W  MHAUBHUIYAJbHOIO  PAa3BUTHSA
OpPraHu3MOB.

Henenune knetkun — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, ITOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE I CENEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIIOIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonmormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbIe kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK U crepMaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pasBuTHE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HempsMoe (JIUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOI'O PACTCHMS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «J[BoiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUui», «BereraruBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosy, «lIpsmoe u HenpsaMoe pa3Butue», «l'aMeroreHes y MICKONMUTAOMNX U
4esnoBeKka», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpelIika JyKa», MarHuTHas MoOJelib-alnmuinkanus «Jlenenue KIeTKnW», MOJelb
JIHK, monens meTada3zHoit XpOMOCOMBEI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOITpENnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiHBbIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPUI0JIOrMYECKUM,
ATOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTH4YeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHsATUs. ['eHeTndeckas CUMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokojeHusd. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACHICIJICHUS MPU3HAKOB.
['unote3a ynuctoTel rameT. [loJHOE U HEMOJIHOE JOMUHUPOBAHUE.

JluruOpugHoe  CKpemvMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanm3upytollee ckpenpanue. Mcnoap30BaHrne aHATU3UPYIOIETO CKPEIINBAHUS
JUTSl OTIPEACIIEHHsI TEHOTHIIA OCOOM.

CueruieHHOe  HacnenoBaHue mnpus3HakoB. Pabora T. Moprana mo
CUEIJIECHHOMY HacleOBaHUIO TeHOB. HapyllleHnue cuernsieHus reHoB B pe3ysibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYECKuEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MOoyia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHele W TreTeporamMeTHnle oOpraHusmel. HacienoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psi M BapUallMOHHAS KPUBAas.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOMU
W3MEeHUYMBOCTU. MyTarmoHHasi \3MeHYMBOCTh. Kimaccudukanus myTaruii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa U mpuunHbl MyTaluud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISPHO-TE€HETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacnoyiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Held. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICYCHUN TeHETUYECKUX 3a00JICBaHUN YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmupt u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE W €r0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeluBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsI, «Meitio3y,
«B3anMonencTBUE AJUICNIBHBIX T€HOB», «leHeTuyeckue KapTbl pACTCHUM,
KUBOTHBIX U YENIOBEKa», «l'€éHeTHkKa moJyia», «3aKOHOMEPHOCTH HAacCleIOBaHUs,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeka © KUBOTHBIX», «Buasbl
U3MEHUYHMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBw», «MyTallnoOHHAs U3MEHUHUBOCTHY.

O6opynoBanue: MoJAeNU-aNIIMKaIUU «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«HenonHoe noMunupoBaHuey», «JurnbpugHoe ckpenuBanuey», «llepexpéct



XpOMOCOMY», MHKPOCKOI U MHKporpenapar «J[po3oduma» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYHMBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. « AHanu3 MyTaluid y JIpo30Quibl Ha TOTOBBIX
MHKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa M IMPOLECC. 3apOXKIAEHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa 0 1EHTpaX MOPOUCXOXKIACHUS M MHOrooOpaszus
KYJbTYpPHBIX pacTeHui. LIeHTpbhl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI celeKUUU. MaccoBbI U MHANBUIYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa J3KCTEpbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nunaus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['eTeposuc, win rudpugHas cuia. HepoAacTBEHHOE CKpeIIMBAaHUE — ayTOPUJIMHT.
Otnanénnas tubpuamsanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIyYEHHE TOJIMIUIOUJIOB. JIOCTHIKEHMSI CENEeKIMU pacCTeHUHl, »XWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs HHXKXEHEpHUs. ITalbl
co3nanusi pexomOuHanTHOM J[HK wu TpancrenHsix opranusmoB. Kuetounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHE BBICOKONPOAYKTUBHBIX CEJNBCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudeckue  npodisembl. MO  —  reHeTHYecKu
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl qoMamHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuiy, «Otnanéunas rudpunuzamnus», «Paboter akamemuka M. @. BanoBay,
«Ilomumnonnus», «OO0bekThl OWoOTEexHONOTHH», «KileTouHble KyIbTYypel U
KJIIOHHpOBaHKe», «KKOHCTpynpoBaHHE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHIKEHHS CEJIEKIMM PAcTEeHUH WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OMOJIOTUHU U APYTHX HaAYK.

CuzerensctBa 3BoonUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuUig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MblL. MOIEKYISIpPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHUS
JapBuHU3Ma. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS] U3MEHYHUBOCTb,
00pn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boouu (CTI) u e€ 0CHOBHBIE MOJI0KEHHUS.

MuxkposBosonus. [lomynsanusa kak eIMHULA BUIA U DBOJIFOLUU.

JIBxymme cuibl ((pakTopbl) 3BOJIONHMKM BUAOB B Ipupojae. MyTarmoOHHBINA
npouecc M KOMOWHATHBHAasT M3MEHYMBOCTb. [lOMyJIMOHHBIE BOJHBI U Jpeild
reHoB. M305s1us U1 MUrpamusi.

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIIOIUUA. DOpPMEI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BoJoUMH. [Ipumepsl
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(d03bl U UANOATATITAIIUH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOrMuecKoe.

MakpoaBonorsi. PopMbl  ABONIOLMU:  (PUIIETUYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpatuMocTs 3BOIONUY.

[IpoucxoxieHHe OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
crenuanu3anus. AganTuBHas paauarus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkensb, ®. Mrosuiep, A. H. Cesepiios.
Tabnuubl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrO0Opa3nue COpTOB PACTCHHIDY,
«MHoroo6pazue  mOpoa  KMBOTHBIX), «ITonmynsaunmy, «MyTannonHas

U3MEHYUBOCTE», «Apomopdo3by, «Unnoamanrammm», «OO0mmas aereHepanusy,
«/IBmkymre cuibl 3Boionuny», «Kapra-cxema wapmipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0JIeHHOCT, OPraHU3MOBY,
«"eorpaduueckoe BUA00OOpa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPACKH,
HaOOp IUIOMOB M ceMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBJICHUS SBOJIIOLUNY, O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaTr «Jlpozoduia» (Hopma, myTtanuu (GOpMbI KPBUILEB U
OKpPAcCKH Tena).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHbIE TIpEICTABICHUS O 3apOXKACHUU XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BoMoUK. HavanbHble Tamnbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NPOTOKJIETKHU. IlepBble KIETKM M HX 3BOJIOLMA.
@opMHUPOBAaHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeiickas u
npotepo3oiickas Hpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIM.

Me3so30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIA, HEOICHOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U reoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENIBHOTO M JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOro MHUpa Kak OTpaxkeHue 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YeTIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue npeacTaBiIeHU o
MPOUCXOKJICHUHN 4YesnoBeka. MeTroabl u3ydyeHusi aHTpororeHe3a. (CxojcTtBa u
pa3Inyuus 4EJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  ((pakTopsl)  aHTPONOTeHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYIUM TpyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsmui, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHblil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIacTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OPYAHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpECTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMs. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoOlMHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas KieTka», <OKuUBOTHas  KJeTKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme monm», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJIEPTalblla, KPOMAHBOHIIA), CIEMKH WU
U300pKEHUSI KAaMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyomsa, ckpebna), TreoXpoHOJoruueckas TaOnuna, KOUIeKIUus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKITUSX).



OKcKypcus «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WK KpaeBeIUEeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DKoJorus Kak Hayka. 3afadd ¥ pa3aesbl SKOJOTUd. MeTo bl 3KOJIOTrMYECKUX
UCCJIEI0BAHUNA. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIIHAs, TTOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢daktopel. Kiaccudukanuss SKOJOTHUYECKUX (PAKTOPOB:
abuoTudeckue, OMOTUUECKHE U AaHTPOINOreHHbIe. JIecTBUE HSKOJIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTOMEPUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMBl.

buornyeckue (bakTopBHI. Buner OMOTHUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, koomeparus,
MyTyalu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIH3M,
HeUTpasinu3M. 3HaueHHe OWOTHUYECKUX B3aUMOJEWUCTBUM MJIs CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOUIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTHKU nomyisiuuud. OCHOBHBIE IOKa3aTeNH
MOMYJISIIUU: YHUCJIEHHOCTh, TIUIOTHOCTb, POXKJa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. [[nHaMuka YuCcIeHHOCTH MOMYJISIUUN U €€ PeryJisiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnumel 1 cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpeabl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llomynsiiun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH TOMYJISIIMU UHDY30puu-Ty Penbkny, «[Iutesbie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdosorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1iecTBa M 3K0JI0rMYEeCKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunabl-nomunantel. CBs3u B
OHnoIEeHO3E.

Dkoyiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocuCTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUU B SKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBI. [lumieBbie Ienmu U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUS. DKOJIOTHMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKUueccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpOTIOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buosnornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToM4YMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6mochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycTroiunBocTH Ouocdepsl. OCHOBA pallMOHATHLHOTO
YOpaBJICHUS] TPUPOJHBIMU pecypcaMd U UX HUCIHOIb30BaHue. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdeMoHCTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepraackuid.

Tabmuupbl u cxemsl: «llumesbie nenu», «bUoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nutanusy, «IKoJOTHUYECKAs] MUPAMHUAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JCKUCTBUS Ha Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BaxkHEHIIasi COCTaBISIONMIAS
ounochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiil d3hdext», «DakTopbl
paaMoaKTHUBHOIO 3arpsi3HeHus Ouocdepn»y, «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroopot azota B mpupoze».

O6opynoBanue: Mopenb-anmmiaukanus «Tunudaable OMOIEHO3bI», TepOapwii
«PacTtutenbHbie coo0IIecTBaY, KoJuleKuun «buotieHo3», « Bpenurenn BaxHEUIINX
CEIIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOapuu W KOJUICKIIMM pPACTeHUH U
YKUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM KOJOTMYECKUM rpynmnaM OJHOTO BHA,



Kpacnas xuura Poccuiickoit ®enepamnmu, u300paXeHUsT OXPaHIEMBIX BHUJIOB
PacCTEHHUM U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pe3yibTaTam
OCBOGHHUS  OOydYalIIUMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA MpeameTra «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYYAOIIMMUCS POCCUHCKON
IPaKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalMyMe MOTHUBAIMM K  OOydYeHHI0  OHOJIOTHH,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaroOlUXCsl PyKOBOJICTBOBAThCS B CBOEH
JICSITEILHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysibTaThl OCBOCHMS MpeameTa «buonorusy JOCTUTarOTCs B
€IMHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUIUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHHUs, CAaMOBOCIIUTAHUS U
caMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTU, MATPUOTU3MA,
YBKEHUS K 3aKOHY W IMPABOINOPSIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOT'0 YBa)KCHHS, OEPEKHOr0 OTHOIIEHHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaaulMsIM MHOTOHAIlMOHANIbHOTO Hapopaa Poccuiickoit deneparuu, Npupoae U
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIIMECH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpPaBJICHUN
BOCIIUTATEJIbHOW I€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHM YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUYUTHIBaTh B CBOMX JACHUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, TO3HABATCIBPHBIX U MCCIICAOBATEIBCKUX 3a/ady, YBaKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOM rpak 1aHCKOM WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTU IEpe.l
Ponunoil, ropmoctu 3a CBOW Kpai, CBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 u 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEero;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOIM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

S) ¢usznyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIAronoJIyuns:

NMOHMMAaHUE U peaju3alus 370pOBOTO0 M 0Oe30macHoro oOpa3a >KU3HU
(3mopoBO€  TUTaHHWE, COONIOJEHWE TUTMEHUYECKHMX TpaBWJI U HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH TNpaBUJ HWHIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJTHATh TaKyIO JEATeIbHOCTD;

MHTEpEC K pa3InuHbIM cepaM npodhecCUuOHANbHOU JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymed mnpodeccud ©W  Pean30BBHIBATH
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpPA30BAHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K NPHUPOJAEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHUECKON KyJIbTYpbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEIbI;

OCO3HAHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKHX MpoOJIeM W IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYECHUU OHOJIOTHH
3HAHUS M YMEHUS TpU pEHIeHUU NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
MPUPOOIOIb30BaHUEM  (COONIOAICHWE  TIPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHWE paBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE  HEINPUATUE JCUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAKOLIEH
IPUPOTHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA MPEANTPUHUMAECMBIX JICUCTBUIN U IPEIOTBPAILIATH UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUMYECKON KYIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B I[O3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN NESATEIBHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpEACTBA
B3aUMOJICHUCTBUS MEXKY JIFOJIbMU U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbOopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeAcTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeOBEKa U
oOlllecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIIeHUH MpolseM
COXpAaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecIieuyeHus: HOBOTO YPOBHS PAa3BUTHS MEIHUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTeH BBIX0/a U3 II00ATbHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHUsT  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOW TpaMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, GopMUpyeMoi
IPU U3y4YEeHUU OMOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOIIEro MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHUS HAa OCHOBE HAy4YHbIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJIbI0 MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE LEHHOCTH HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTpa)Karollne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHUE, WU3MEpPEHHE, OKCIHEPUMEHT U  JAPYrux),
yHUBEpCaIbHbIC Yy4yeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIIre dbopmupoBanue (hyHKITMOHATBLHON
IPaMOTHOCTH ¥  COLUMAJIbHOM KOMIIETEHUMU OOYy4YalolMUXcs, CIOCOOHOCTh
o0yJaroumxcs UCTIOIb30BaTh OCBOCHHBIC MEXIUCIUTUITMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W  YHUBEpCAIbHBIC YydueOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAILHON MPAKTHKE.

MeTtanpeIMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBiaaenue YHUBEPCATbHBIMHU y4eOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHUHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(BUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTIPENEeNSITh 1N JEATEIPHOCTH, 3ajaBas TapamMeTpbl W KPUTEPHUH HUX
JIOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCII0JIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0OBbSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU ITPUPOIBI;

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPUBACMBIX
SBIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MO/IeIbHBIE cpeacTBa JUIS MIPECTaBIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3yYaeMbIX OHOJOTMYECKHUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYUMH  pa3HOTO  pOJA,  BBISIBJIEHHBIX B Pa3iIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTepUalIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUIN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHIMIOJIHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eHCTBUA:

BJIAJICTh HABBIKAMH yUe€OHO-MCCIIEOBATEIILCKON U MMPOCKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  paspelieHusi MnpoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOOB PELICHUs PAKTUYECKUX 3a]1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh PA3JIUYHBIE BUJIBI JICSITEIBHOCTH 1O TOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPIpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOYEBBIMU MOHATUAMU U METOJIAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeNbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHNUS,

aHAJTU3UPOBATh TMOJYyYEHHBIE B XOJE€ pEUICHUS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIEHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeCTBUS B TPOPECCUOHANBHYIO CPELLy;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMAIUU (TEKCTEe Yy4eOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UHGOPMALIMIO PA3IUYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTHUECKH OLIEHUBAThH
€€ JT0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHSTH PA3NIMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouonorndeckoi MHMOpMaIK, HEOOXOAUMOM IJisi BHITIOJTHEHUS YYEOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCITOJIb30BAHUS Pa3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oounonornyeckod uHpopmanuu (cxeMbl, rpauKu, TUarpaMMsbl, TaOIHIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4yHBIM fA3BIK B KadecTBe CpeAcTBa MNpu paboTe ¢
Ouonornueckoil uMH(popMauuen: NPUMEHATh XUMHUYECKHEe, (u3nueckue WU
MaTeMaTUYeCKUe 3HaKW W CUMBOJBL, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HarJIsAIHOCTH;

BJIaJ€Th  HABbIKAMU  pAclO3HABaHMS M 3aIlUUTBl  MHPOpMALUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1eCTBHAMM:

1) oOmenme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHM IO CYILIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBINOJIHEHMS MpejiaraeMon
3aJlay, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MIMHI JIPYTUX YYaCTHUKOB
JIMAJIora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs PYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOXO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAA 1€ TeJIbHOCTD:

NOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WUHAUBUIYAJIBHON
paboThI U pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (HOPM B3aUMOJEHCTBUS MPU PEeIICHUH Y4eOHOM 3a1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIEKTUBA;



NPUHUMATh €M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacnpenensaTh poiau ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IUUYHBIX
CUTYaLMSIX, IPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBICHUA NpoOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUSIX M IOCTYIKaxX MO OTHOUIEHHUIO K JKHBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYIECTBIISATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOAATEJIBHO  COCTABJIITH IUIAH PELICHHS NpoOJIeMBl €  YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pe(JeKcHud KaK  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

yMETh OLEHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUA MO HX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULUU IPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKIIFOUAIOT CHEIUBUUIECKUE ISl yaeOHOTo mpeaMeTa «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHUM 1O OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUBI IEATEILHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUYE€OHBIX CHUTyallUsIX, a TaKXe€ B peaIbHBIX
KU3HCHHBIX CUTYyaIlusX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
PE3yNbTAThl PEACTABIICHBI TIO TOJIaM 00YUYEHUSI.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa MU HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsI PEILICHHS )KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIEpkKaHUE OHOJOTMYECKUX TEPMUHOB M TIOHSATHM:
KW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEeH BEIIeCTB U IpeBpalleHue
SHEPIUM), TOMEOCTa3 (CaMOPEryJIsiius), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCHIPOU3BEICHHE (PENPOIYKIIKSA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYJsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 EHTpax MHOTO0OOpasusi u
MPOUCXOKIEHUS KyJIbTypHbIX pactenuil H. M. BaBuioBa), onpeaensiTh rpaHUlibl
WX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHUM, OpraHU3alus U MpPOBEACHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIABWKCHHE  THUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE IMOJTYUYEHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICISTh CYIICCTBCHHBIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IIPOIICCCOB: OOMEHA BEIISCTB M IIPEBpAICHHS DHEPIHHM B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTUYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMS, HWHIUBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yYMEHHE TMPUMEHSTh MOMyYEeHHBbIC 3HAHUS M OOBSICHEHUS OMOIOTHYSCKUX
IIPOLIECCOB M SIBJICHUM, IJI1 NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM
KHU3HU C IeJplo obecriedeHuss Oe30IMacHOCTH CBOETO 3J0POBbS U 3/I0POBbS
OKPY>KaIOIIKX JIF0/IeH, COOI0IEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKpY Karolei
IPUPOJHON cpene, NMOHMMAaHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW  Ouonorum U OMOTEXHOJOTMH i1 PalMOHAIBHOIO
IPUPOIOTIOIH30BAHUS;

yMEHHE pellaTh »JJEMEHTapHbleé TIE€HETHYEeCKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HAaCJIEeI0BAaHUE, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJs1 MpEICKa3aHHsl HaClIeJOBaHHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPAaTOpPHBIE M IpakTUYeCKHe padoThl, COOJI0IATh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PY0BaHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPNPETHUPOBATh HH(GOPMALIUIO
OMOJIOTMUYECKOTO  COJEP)KAaHUS, BKIIOYAIOIIYK IICEBJOHAyYHbIE 3HAaHUSA U3
pa3IMYHBIX UCTOYHUKOB (CpPEAICTBA MAacCOBOW MH(MOpMaINU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEIOBaHUII B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh NOHATUIHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl €CTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTHUHBI MUpPAa W HAYYHOTO MHUPOBO33PEHHS, O BKIIaJ€ POCCHHUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peIICHUs KU3HEHHBIX 3a71a4;

YMEHHE DPACKPBIBaTh COJAEPKAHUE OMOJOIMUECKUX TEPMHHOB M IOHSTHMA:
BU/JI, MOMYJISALUS, TeHODOH, IBOIIONMS, ABWKYIIUE CHIIbI ((DAKTOPBI) DBOJIIOIUH,
MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000PAa30BaHME, SKOJIOTHUECKHE (PAKTOPHI,



HDKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTHl, [EeNu MUTaAHUs,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHE WH3jaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBONIOIWHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBiIeHUN U
nyteit spomoruu A. H. CeseprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEJICIISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIOICHHUE U
ONMCAHKME JYKUBBIX CHCTEM, IPOIIECCOB M SIBICHHWM, OpraHu3aiis W IPOBEIACHHC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOTYYECHHBIX
pe3yiabTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSITHH, TEOpUM U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJANHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoneHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCHIOCOOJIEHHOCTH
OpPraHU3MOB, JEUCTBHS JKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, TEPEeHOCa
BCIIECTB W TIOTOKA DJHEPTMH B DSKOCHCTEMax, AHTPONOTEHHBIX H3MCHCHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHYECKHX
IUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C IIeNbl0 obecredeHnss 0e30MacHOCTH CBOETO 3J0POBbS W 3I0POBBSA
OKPYXKAIOIIUX JIOJIEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEICHUS B OKPY KAIOIIEH
MPUPOTHON cpese, MOHUMaHWEe HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

YMEHHE pPeIaTh dJIEMEHTapHbIe OMOIOTUYECKUE 3a/1au, COCTABISTh CXEMBI
MEepPEHOCa BEILIECTB U IHEPTUH B IKOCUCTEMAaxX (LIeMH MUTAHUS);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKTUYeCKHe paboThl, COOII0AThH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PY0BaAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
Matepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTUYECKHME  MPOOJIeMbI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne i/m P Konrpoabusie IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [JOK
b 2 0.5
HOTIOTIT Kak fayka https://m.edsoo.ru/7f41¢292
JKuBBIe CHCTEMBI M IX OpraHu3aIus 1 bubmorexa OK
p i https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
JKuzHenesTenbHOCTh KIETKU 6 Bu6mmorexa [IOK
A https://m.edsoo.ru/7f41¢292
Pa3zMHOXEeHME U MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD g 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Cenexuus opranu3sMoB. OCHOBBI 3 bubnuorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Pe3epBHOE Bpems 1 Bu6mmorexa [IOK
P p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4


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

11 KIIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Ne i/

DBOITIOLIMOHHAS OMOJIOTUSI

Bo3HuKHOBEHHUE M pa3BUTHE )KU3HU HA
3emie

Opranu3mbl ¥ OKpy:Karomas cpeia

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

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



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




HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Tema ypoxa Kontpoibnsie IIpakrnyeckue Aara wpposLIe
Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI

pecypcsbl
bu6nmoreka [JOK

buosnorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBI.

[TpakTuyeckas padora Ne |

«HMcnonp30BaHue pasinuuHbIX 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e6122

METOJIOB MPU U3yUYEHUN

OMOJIOrHYECKUX 0OBEKTOBY

buonornyeckue cucremsl, MpoIecchl 1 bubnnorexa [IOK

U UX U3y4ECHHUE https://m.edsoo.ru/863e6564

XHWUMUYECKUH cOCTaB KJIeTKU. Bona u | bubmuoreka [JOK

MHUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
Bbu6nuorexa [JOK

benku. CoctaB u cTpoeHue 06eIKoB 1 https://m.edsoo.ru/86366b72

depMeHThI — OUOIOTHYECKUE

Katanu3aTopsl. JlabopaTopHas

pabota Ne 1 «3yuenue | 0.5 bubnnorexa [JOK

KaTaJUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIU KaTajasbl)»

YriaeBoasl. JIunuasl

https://m.eds00.ru/863e6b72

bubmuoreka [JOK
https://m.edsoo.ru/863e6870



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

bu6mmoreka [IOK

8 Hyxennobsie kuenotsl. ATO https://m.edsoo.ru/863e6d5c
9 Uctopus u MmeToabl U3y4eHUs bubnnorexa [HOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6¢e88
10 Knerka kak nenoctHas xKuBas
cucrema
CtpoeHue 3yKapuOTHYECKOMN KIETKH.
JlaGopaTtopnast pabota Ne 2
«M3yueHne cTpoeHus KIETOK bu6nuoreka [IOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6f10
OakTepuil Mo MUKPOCKOIIOM Ha https://m.eds00.1u/863¢e716¢
TOTOBBIX MUKpOTIpEiapaTax u ux
OTHCaHUE
bu6mmorexa [{OK
12 OOMEH BeIEeCTB WX MeTa00IN3M hitps://m.cdsoo. /86367660
bu6mmorexa [JOK
13 ®otocnres. Xemocunres https://m.edsoo.ru/863e7c98
. bubmmorekxa [JOK
14 dnepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
KuzHeHHbIN UK KIeTKU. Jleaenue
kjeTku. Muro3. JlabopatopHas
15 pabota Ne 3 «Habmronenne Murosa B 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MHKpOIIpenapaTax»
16 buocunres Oenka. Peakius bubmuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [JOK
17 Tpascasnus — Guocknres benka https://m.edsoo.ru/863e796¢
18 Hexnerounsie popmbl )xU3HU — bubmuoreka [JOK


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

BHUPYCBI

https://m.edsoo.ru/863e7540
bubmnorexa [IOK

19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831¢
N bu6mmoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE MTOJOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
)1 JlaGopaTtopHnast pabota Ne 4 0.5 bubnnorexa [JOK
«/3yueHne CTpOeHUS MOJTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 NuauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OPTraHU3MOB https://m.edsoo0.ru/863e8436
” I'eneTnka — Hayka o bub6nuoreka [IOK
HACJEJICTBEHHOCTU U U3MEHYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmorexa HOK
https://m.edsoo.ru/863e8878
CKpellMBaHue
UTHOPHUIHOE CKpeIUBaHuE. 3aKOH
25 fILeSaBI/IF():I/I)I:\[/IOFO H;::J'IL:)IOBaHI/Iﬂ bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle10BaHHe
npu3HakoB. JlabopaTopHas pabora
%6 No 5 «M3yuenune pe3ynpTaToB 0.5 bubmmorexa [JOK
MOHOTHOPHIHOTO U TUTHOPUTHOTO https://m.eds00.1u/863e8c60
CKpENIMBaHUs y Ap030(HUIIbI HA
TOTOBBIX MHKpOIIperapaTax»
27 I'enernka mona. Hacinenosanme bu6mmorexa [{OK


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

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3menuuBocth. HeHacnencrseHHas
M3MEHYUBOCTh. JIabopaTopHas

https://m.eds00.ru/863e8c60

)% pabota Ne 6. UzydcHue | 0.5 bubmmorexa [JOK
MOAN(PUKAITMOHHONW W3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psiia U
BapHaIllMOHHON KPUBOW»

HacnencrBeHHas "3MEHYMBOCTb.

29 JlaGopatophas pabota Ne 7. | 0.5 bub6mmorexa [IOK
«AHanu3 MyTaluui y 1po30(puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»»

bubmmoreka [IOK

30 Penernia sezoneka ! https://m.edso0o.ru/863e8d78
PesepBHblit ypok. O60011eH1E 110

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYUBOCTh OPTaHU3MOBY

bubmnorexa [IOK

32 Ceneiiuua Kak Hayka u npouece ! https://m.edsoo.ru/863¢9214

3 MeToapl M JOCTHKCHUS CCIICKITHI | bubmnorexa [IOK
pacTeHUI U )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak orpacib | bubnnorexa [JOK
MPOU3BOJICTBA https://m.eds00.ru/863€9336

OBILIEE KOJIMYECTBO YACOB I10 14 4

ITPOTPAMME


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
ara nu(ppoBbIe
Tema ypoka Konrpoabusie IIpakTHyeckue A op
Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OBOJIOLUS U METO/IBI €€ N3YUEHMUSI 1 bubmmorexa LIOK
t A Y https://m.edsoo.ru/863ea20e
Hcropus pa3Butus npeacTaBieHU | bubnuoreka [IOK
00 »BOITIONINN https://m.edso00.ru/863e9570
bubmuoreka [JOK
MuxkposBontonus 1
P a https://m.edsoo.ru/863e9cle
[Homynsuus kak aIeMeHTapHast
€MHULIAa BUJIA U SBOJIIOIUH.
JlaboparopHnas pabota Ne 1 1 0.5 bubmorexa LIOK
paTopHai b ) ' https://m.eds00.ru/863¢99c6
«CpaBHeHHE BUJIOB 110
MOP(}OIOrHYECKOMY KPUTEPUIO»
JIBuoKkyue cusbl (3IeMEHTapHbIe | bubnnorexa [JOK
(akTOphI) IBOIOIINH https://m.edsoo.ru/863e9da4
bu6mmorexa [JOK
E i 0TO 1
CTECTBEHHEI] 0TOOP H €r0 (hopMEL https://m.eds00.ru/863e9ed0
PesynbTathl 3BOIIOLKN:
IPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BupooOpa3oBanue. JlaboparopHas | 0.5 bu6nmoreka [IOK
pa6ora Ne 2 «Omnncanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepay
Hampasnenus u nmytu | bubnuoreka [IOK

MaKpO3BOJIOINN

https://m.edsoo0.ru/863¢e9cle



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

9 Heob6patumocTts 3BOTIONIAH
10 Ucrtopus xu3nu Ha 3emiie 1 METObI
€€ u3ydyeHus
1 ['MnoTe3bl MPOUCXOXKACHUS KUZHU bubnnorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIiie 1o 3pam U bubmmorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOTIOIUN
pacTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [IpaxTuyeckas padora Ne 1 0.5 bu6mmorexa [IOK
«/3y4eHne UCKOMAeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKILIHSX)
14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHUYECKOTO MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JIBuokytiue cuibl ((paKkToOphl) bubmuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLUU
YeJioBeKa
13 YenoBeueckue pachl U IPUPOIHBIE bubnuorexa [JOK
aJlanTalliy 4eJIOBEKa https://m.edsoo.ru/863eaeca2
PesepHsblit ypok. O6o0mmeHue mno
19 TeMe «BO3HUKHOBEHHUE U Pa3BUTHE
JKU3HH Ha 3eMIie
20 DKOJIOrus KaK HayKa
21 Cpenpbl 00uTaHMs U SKOJIOTMYECKUE bubnnorexa [JOK


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

(dakTopsl

AlGuotndeckue GakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdomoruueckne 0COOCHHOCTH

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

. bubmuoreka [JOK
22 pacTeHni U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanus». JlabopaTopHas padota
No 4. «Bnusnue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
Bbu6nuorexa [JOK
23 buoruteckue paxTope! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyssituu. [TpakTudeckast pabora
24 Ne 2 «IlopacuéT mioTHOCTH 0.5
NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHUN»
)5 CooOuiecTBa OpraHu3MOB — bubmuorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(3x0cucTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbIE TTOKA3aTENIN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubnnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpupoHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnorexa [JOK
3KocHUcTEMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

o6uochepsl

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



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

32 UYenoseuecTBo B 6nochepe 3emin 1

13 CocyiecTBoBaHUE TPUPOJIBI U | bubnnorexa [JOK
YEeJIOBEUECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O000IIEHUE TEMBI

34 «Coo011ecTBa U KOJIOTHICCKUE 1
CHCTEMBbD»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 25


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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001IIero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHUK O MECTe U POJU OWOJIOTUU B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (QOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
ouonoruu; (yHKIMOHATFHOM TPAMOTHOCTH YeNOBEKa ISl PEIIeHUs

KU3HCHHBIX 3a1a4

YMeHHue packpblBaTh COJEpKaHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHUI: KU3Hb, KJIETKA, OPraHU3M; MeTaboIMu3M (0OMEH BELIeCTB U
IpeBpalleHHe DSHEPruM), TI'OMEeocTa3 (camMoperyysuus), ypOoBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOLYKIIMS),

HACJICACTBCHHOCTb, U3SMCHYUBOCTL, POCT U Pa3BUTUC

YMeHue u3naratb OMOJIOTHYECKHE TEOPHH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I. Mengens, T. Moprana, H.I1. BaBunosa) u
ydeHHus (0 LEHTpax MHOrooOpas3us MU IMPOUCXOKIEHUS KyJIbTYypPHBIX
pactennii H.W1. BaBusnosa), onpenensts rpaHULbl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

YMeHue BnajeTb METOJAaMU HAay4yHOrO T[IO3HaHHA B OuoIOruu
(HabmroieHUe U OMMCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBICHHIA;
OpraHuzanyss M IpOBEJCHHE OMOJIOTHYECKOTO  SKCIIEPUMEHTA,
BBIJIBIJKEHHE  TUIIOTE3bl;  BBIBICHHWE  3aBHCUMOCTH  MEXKIY
UCCJIETyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJIYUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATUM, TEOPUH U 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAaHUU ITOJTYYCHHBIX pe3yanaTOB)

YMeHHue BBIIETATh CYIIECTBEHHBIE NPU3HAKK BUPYCOB, KIETOK
MPOKAPUOT U DYKApPHUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB;  OCOOEHHOCTH  TMpPOLIECCOB OOMEHa  BEIIeCTB U
MPEeBpAIICHNS] JHEPTHH B KIETKe, (DOTOCHHTE3a, IJIACTHYECKOTO W
DHEPreTHYecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOAOTBOPEHUS,  PAa3MHOXKEHMS,  HWHIMBHUIYAJIbHOTO  pPa3BUTHUSA

opranusma (OHTOT€HE3)
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YMenne IIPpUMCHATH IIOJIYUCHHBIC 3HaHUA JIIsL 00BICHEHHUS
OHMOJIOTHYECKUX mponeccoB u SIBHGHI/II\/JI, IJId TIPUHATUSA TPAKTHYCCKUX
pelIeHHIi B MOBCETHEBHON KHM3HM B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbSI OKPYIKAIOLIMX JIFO/IEH, COOII0OACHUSI HOPM
rpaMOTHOTO TIOBEJCHUS B  OKpYXKaloUIed NPUPOTHOH  cpene;
IIOHUMaHUue HCO6XO[[I/IMOCTI/I HUCIIOJIB30BaHUA IIOCTI/DKCHI/If/'I
COBPEMEHHOW OHONOTMM W OHOTEXHOJIOTHUH Uil PpalOHAJIBHOTO

MMpUPOAOII0JIb30BAHN A

YMmenue pemiaTtb S3JIEMCHTAPHBIC T'CHCTHYCCKUC 3ada4M Ha MOHO- U
)II/II‘I/I6pI/I)IHO€ CKpC€IIMBAaHUEC, CHCIUVICHHOC HACJIICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/IJ1H01"O CKpCIIUBaHUA JJIA npeacKasaHus

HACJICAOBaHUS IIPU3HAKOB Yy OpraHU3MOB

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W HPAKTHYECKHE paboTHl,
coOmonath mpaBwia npu pabore ¢ y4dyeOHBIM M J1a0OpPaTOPHBIM

o0opyIoBaHUEM

YMeHne KpUTHYECKH OLEHHMBATh W WHTEPHPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIepKaHMs, BKIFOUAIOLIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX ucTouHnkoB (CMU, Hay4yHO-IOMyJIsIpHBIE MaTepHalbl);
STHYECKHE AacleKThl COBPEMEHHBIX WCCIEIOBaHUA B OHOJIOTHH,
MeaUIHE, OMOTEXHOJIOTHU

YMeHnue co3zaBath COOCTBEHHbIE MHMCbMEHHBIE U YCTHBIE COOOLIEHMS,

00001mast 6MONIOTHYEeCKy0 HH(POPMAIIUIO U3 HECKOJIBKUX MCTOUYHHUKOB,

IPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapaT OMOIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yabrara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM POrpaMMBbl CpeiHero 001ero 00pa3oBaHust

ChopMHUpPOBAHHOCTh 3HAHUA O MECTE M POJM OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (QOPMHUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAyUYHOU KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHUX M 3apyOexHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
ouosorun; (HYHKIIMOHAJILHOW TPaMOTHOCTH YeEJIOBEKa ISl pelIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpPKAHWE OUOJOTHYECKUX TEPMUHOB U

TTOHSITHI: BU, IIOIIYJIALUA, FCHO(l)OHI[, 9BOJJIIOLMA, ABWIKYIIHUE CHJIIBI



(dakTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUJI000pa3oBaHueE, IKOJIOTHYECKHE (bakTopsl, IKOCHCTEMA,
MMPpOAYUCHTHI, KOHCYMCHTHI, PEAYUCHTHIL, nenn IIUTaHuAd,

9KOJIOTUYECKasl MUpaMKia, OMoreoreHo3, ornochepa

YMeHue uznaraTb OMOIOTHYECKUE TEOpHUH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYecKass  TEOpHUs  DSBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaBieHui u myrteit sBomonuu A.H. CeBepiioa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenensTb  TpaHUIBI  HX

IPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BrajeTb METOJaMH HAYYHOTO TIO3HAHHUS B OHUOJIOTHH
(HaOmro/IeHWEe W OIMCAHUE >KMBBIX CHUCTEM, IPOIECCOB W SIBJICHUM;
OpraHu3amysi M TPOBEJCHHE OMOJOTMYECKOTO0  JIKCIICPUMEHTA,
BBIJIBUKEHUE  THUIIOTE3bl;  BBISIBJICHHE  3aBUCHUMOCTH  MEXKIY
HCCJICYEMbIMU BEIMYMHAMH, OOBSICHCHHE TMOTYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAyYHBIX TIOHATHHA, TEOPUHW W 3aKOHOB;, yMEHHUE

ACJIaTh BBIBOABLI HA OCHOBAHUU IOJTYYCHHBIX peByJH)TaTOB)

Ymenne BBIJICIISITh CYIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TMOMYJSIIHUHA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOTEOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MPOILIECCOB HACJIeJICTBEHHON W3MEHYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MEpPeHOCca BEIIECTB M TTOTOKA SHEPTUHU B 3KOCHUCTEMAX, aHTPOIIOTEHHBIX
WU3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB H

OMOTre0OXMMHYECKHUX IUKJIOB B Orochepe

YMeHHe TpPUMEHATh TOJYYCHHBIC 3HAHHS IS OOBSCHEHUS
6I/IOJ'IOFI/I‘I€CKI/IX HpOIICCCOB nu SIBJ'IGHI/If/'I, JJIA HpI/IHﬂTI/ISI HpaKTI/ILIeCKI/IX
pelIeHN! B IIOBCETHEBHOM JKU3HU B IEISAX 00SCIICUeHUsT OE30TTaCHOCTH
CBOETO 37I0POBbS M 370POBbsI OKPYKAIOIIUX JIFOJIEH, COONIIOICHUSI HOPM
rPaMOTHOTO  MOBEINEHUsS B  OKPYXAKOUIEH IPUPOJHON  CpeEXc;
TTOHUMAaHHE HEOOXOIMMOCTH HCITOJIE30BaHUS JOCTIKECHUH

COBPEMEHHOM OMOJIOTHY JIs PallMOHAIBHOTO IPHUPOI0TI0NIb30BaHUS

YMeHue pemaTth 3JI€MEHTapHble OMOJOIMYECKUE 3aJayH, COCTABIATH
CXEMBI [IEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEMAX (LIE€NU MUTAHNUs)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M TpPAKTHYECKUe paboTsl,
coOmonaTh mnpaBwia Tpu pabore c ydeOHBIM M J1a0OpPaTOPHBIM

00opyI0BaHUEM
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YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MH(GOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3InuHbIX UcTOYHUKOB (CMMU, Hay4yHO-IIOMyJIsIpHBIE MaTepHaIbl);
paccMaTpUBaTh rio0ajibHbIe HKOJIOTUYECKUE poOJIeMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO

IMO3UIIUIO

YMeHue co3naBath COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOIIEHMS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATHUHBIN arrapar Onoorun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

1.1

1.2

IIpoBepsieMblii 31eMEeHT COAEPKAHUSA

buonorus xak Hayka

buonorus — nayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOM Hay4yHOH KapTHHbI MUpa. CuctemMa OMOJIOTHYECKUX HAYK

MeTtoapl MO3HAHUS KUBOW NpupoAbl (HaOIIOJEHHE, SKCIIEPUMEHT, OMHCaHuE,
u3MepeHue, Kiaccuukanus, MOJEIUpPOBaHHE, CTAaTUCTHUecKas o0paldoTka

JTAHHBIX )

2.1

2.2

3.1

3.2

3.3

3.4

JKuBnIle cucTeMBI B X opranu3anusa

Kusble cuctembl (OMOCHCTEMBI) Kak MpeAaMeT usyuyeHus Ouosnoruu. CoiicTBa

O6uocucTeM U UX pazHooOpasue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISPHO-T€HETUYECKUHM, KIETOYHBIMU,

OpraHU3MEHHBbIH, MOMYJIALMOHHO-BUI0BO, SKOCUCTEMHBIH, OMOChepHbIH
XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpoaieMeHThl. Boma u  MuHepanbHble BemiectBa. DOyHKIMM BOIBI H

MUHCPAJIbHBIX BCIICCTB B KIICTKEC. Hoz[z[epn(aHHe OCMOTHYECKOI'0 OanaHca

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zamenuMble M 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHUHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpBI OEIKOBON MOJIEKYJIBI (IE€pBUYHAS, BTOPHUYHAS, TPETUIHAS U
YeTBEpTUYHASI CTPYKTypa). XHUMHUYECKHE CBOicTBa OeikoB. buomornueckue
(GyHKIMN OENKOB.

®depmeHTHl — OMonornyeckue kKaranuzatopbel. CTpoeHue (epMeHTa: aKTUBHBIN
1eHTp, cyoctpatHas cnemuduaHocTh. Kodepmentsl. Burtamunel. Otingus

(hepMEHTOB OT HEOPTAaHMYECKUX KATAIN3aTOPOB

VYrneBonbl: MOHOCaxapuibl (IJIIOKO3a, pubo3a U Je30Kcupu003a), aucaxapuibl
(caxaposa, nakTo3a) W TMoOJMcCaxapuAbl (Kpaxmall, TJIMKOTeH, IeJUTI0JI03a).
buonoruueckue GyHKIMU YTIEBOJOB.

Jlununel:  TpUrIMUEpuAbl,  crepounsl,  Gochonmunuasl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buosormueckune ¢Gyukmum ngunuaoB. CpaBHEHHE

YTJieBO40B, OCIIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTUU

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIEMHOBBIX



3.5

kuciotT. Crtpoenne u ¢(ynkmuu JIHK. Crpoenne m ¢dynkmuu PHK. ATO:

CTpO€HHUE U (PYHKIHH

Hwuronorus — Hayka o kietrke. Kiietounas Teopusi. MeToapl H3y4eHuUs KIETOK

3.6

3.7

3.8

3.9

3.10

4.1

Krnerka xak nenoctHas xuBast cucreMa. OOlIMe NMPU3HAKU KIETOK: 3aMKHYTast
HapyxHas mMemOpana, monekynsl JJHK kak renerndeckuii ammapaT, cuctema

cuHTe3a Oelka

Tunbel KIETOK: dyKapuoTudeckas U nmpokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoil  kierku. Kiierounas crteHka Oakrtepuil.  CrTpoeHue
SYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIbHOM, >KMBOTHOM H

I'pUOHOM KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, IJIMKOKAIMKC, HX
¢ynkuun. [Inazmarnaeckas memOpaHa, e€ cBoiicTBa U pyHkimu. L{utonnasma u eé
opradonsipl. OJTHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapat ['oabmku, nu3zocoMbl. [1odyaBTOHOMHBIE OpraHOM[bl KJIETKU:
MUTOXOHJAPUH, IIacTuAbl. lIponcxoxaeHne MHUTOXOHIAPUH W IUIacTHI. Buabl
wiactua. HememOpaHHbIE OpraHoMibl KJIETKU: PUOOCOMBI, KJIETOUHBIA ILIEHTD,

PECHUUKH, KTyTUKU. DYHKIIMM OPraHOMIOB KJIETKU. BKitoueHus

Snpo — perynsaTopHbiii HeHTp kieTkd. CTpoeHue spa: siiepHas 000J104Ka,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XPOMOCOMBI

TpaHcnopT BelecTB B KJIETKE

XKuzHenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa00au3M. ACCUMUIAIUA (IUIACTUYECKUA OOMEH) H
JTUCCUMUIISIIAS (QHEPTETHYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U reTepoTpodHbIA. Poib

(hepMeHTOB B 0OOMEHE BEIIECTB ¥ MPEBPAIICHUH YHEPTHU B KIETKE

4.2

4.3

4.4

®dorocunTe3. CBeTOBas U TeMHOBas da3bl GporocuHTe3a. Peakmmu GporocuHTE3A.
D¢ dexktuBHOCTE (hoTOCHHTE3a. 3HaYeHHE (POTOCHHTE3a Ul JKU3HU Ha 3emile.
Bnusaue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBILIEHUS €O
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIoIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIs

JKA3HU Ha 3emiie

DOHepreTndyecknii oOMEH B KIJETKe. PaciiemnyieHue BeIIeCTB, BBIACICHHE U
AKKyMYJIIDOBaHME OJHEPruM B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxxenne u ero Buabl. KuciopomHoe OKHCIIEHHE, WM KIETOYHOE

neixanue. DPPEeKTUBHOCTh SHEPTeTUIECKOr0 0OMeHa

Peakiiun matpuuHoro cuntesa. ['enernyeckas uadopmanus u JJHK. Peanuzanus

reHeTnyeckol mHdopmauuu B KieTke. ['eHeTHyecKkui KOox U €ro CBOMCTBa.




4.5

Tpanckpunuus — matpuunblii cuHte3 PHK. Tpancmsiumst — 6uocunTe3 Oenka.

Koauposanue amuHokucaot. Posb pubocom B GocuHTE3e Oeka

Hexnerounsie ¢Gopmbl xku3Hu — BHUpYChl. McTopus oTkpeitusi BupycoB (/.M.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuid, >XUBOTHBIX U UEJIOBEKA, BbHI3bIBAEMBIC
BUpycamu. Bupyc nmmyHozaedunura yenopeka (BUY) — Bo3oynurens CITN da.

[Ipodunaktrka pacpocTpaHeHHUS BUPYCHBIX 3a00ICBaHMIA

5.1

52

53

54

5.5

Pa3zmHOXkeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

Knerounslii 1MKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muto3.
[Iponeccrl, mportekatone B MHTEpdasze. Permnukanus — peakiuss MaTpuuHOTO
cuareza JIHK. Crpoenue xpomocoMmM. XpoOMOCOMHBIM HabOp — KapHOTHIIL
JIMMIonaHbli WM TalIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBI.
HuTomornyeckue OCHOBBI pa3MHOXKEHHS W HHIAUBUAYAIbHOTO  Pa3BUTHS
OpTraHU3MOB.

Henenne kinetkn — wmuto3. Craaum mwurosa. I[lpoueccel, mpoucxondiue Ha

PAa3HBIX CTaAUAX MUTO34A. buonorunyeckuii CMBICI MUTO3a

@opMbl pa3MHOKEHHUsI OpPraHu3MoOB: Oecrosnoe U mojoBoe. Bunbl Oecrnosoro
pa3sMHOXKEHHUsA: JIeJIeHHME HaJBOE, IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KJIOHMPOBAHUC OPTraHU3MOB, €0 3HAUYCHUC IJI CCIICKINN

[lonoBoe pa3MHOMXKEHHE, €r0 OTINYUS OT OECI0I0r0.
Meiio3. Cragumn wmeiio3a. [lpouecchl, mnpoucxonsdiue Ha CTaaudax MeHosa.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmbicia u

3HaAUCHUE Meio3a

I'amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KHUBOTHBIX. [loioBbIe
JKEJIE3bl: CEMCHHUKU U AWYHUKH. O6pa30BaHI/IC " pa3sBUTHUC IOJIOBBIX KJIICTOK —
ramer (CrepMaro3ouj, SleKIeTka) — criepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIECTOK U CIICpMATO30UI0B. OHHOI[OTBOPCHI/IC. HapTeHoreHe3

WnnuBuayanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHne, racTpyisanus, opranoreHes. IloctamOpuonansHoe pazBuTHe. THIBI
HOCTAMOPHOHAIBHOTO PA3BUTHS: IMpsIMOe, HempsMoe (JIMumHOYHOE). BiusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
yPOZCTBa.

Poct u pa3zBute pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH,

CTaauu pa3BUTUSA

HaCJ'ICI[CTBeHHOCTB 1 UIBMCHYNBOCTb OPraHU3MOB



6.1

[Ipenmer u 3agaun resetuku. VMcropust pa3BuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YY€HBIX B pa3BUTHE TIEHETUKU. MeTonbl T'eHETUKU
(TOpUIOTOTHYECKUH, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHUECKUT ).
OcHoBHbIE TeHETUYECKUE NOHATHA. | eHeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yeMasl B

cXeMax CerH_II/IBaHI/Iﬁ

6.2

6.3

6.4

6.5

6.6

3aKOHOMEPHOCTH HACJICIOBaHUsSl TPH3HAKOB, yCTaHOBIIeHHBbIE . Menmenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJICHUS. HpaBI/IJIO JOMUHHPOBAHUA. 3akoH PAaCHICIUICHUA TIPU3HAKOB.
l'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JluruOpuHOe CKpeIMBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAaHUS IMPH3HAKOB.
[{uTtoreHeTH4YeCKue OCHOBBI JTUTHOPUIIHOTO CKPCIIMBAHMS. AHAIH3UPYIOIICe
ckpemuBanue.  lcnonp3oBaHWE — aHANU3UPYIOIMIETO  CKPEIIMBAHHS — JUIS

OTIpeJIeJIeHUs] TEHOTHUIIa 0cOOU

CuernuieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana no crenjieHHOMY
HACJIEJOBaHUIO TeHOB. HapymieHuwe cremineHuss TEHOB B pe3yJbTaTe
KPOCCHUHTOBEpa. XPOMOCOMHAs TEOpUS HACIEACTBEHHOCTH. | eHeTHdeckue
KapThl.

l'eneruka mnosia. XpOMOCOMHOE OIpEAEICHUE Moyia. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHele M TeTeporameTHble opraHusmsl. HacnemoBaHue

IIPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

W3menunBocTh. BUIbl M3MEHUMBOCTH: HEHACICACTBCHHAS M HACJCACTBCHHAS.
Ponb  cpenbl B HEHACHIENCTBEHHOW  HM3MEHUMBOCTH.  XapaKTepHUCTHKa
MOJU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBIN psii W BapHAMOHHAS
kpuBasi. Hopma peaknuum npusHaka. KonnyecTBeHHblE H  KaueCTBEHHBIC

IMIPHU3HAKHW U KX HOPMa PCAKIHUHU. CsoiicTBa MOHH(I)HK&HHOHHOﬁ N3MCHYHNBOCTHU

HacnencrBennass, Wi TI'€HOTHIIMYECKAS, MW3MEHYHBOCTh. KOMOMHATHBHAA
W3MEHYMBOCTh. Mei03 W TM0JOBOM TpOIECC — OCHOBA KOMOMHATHBHOM
W3MECHUYUBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kiaccupukanus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMPUYUHBI MyTaluid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacIEACTBEHHON n3MeHunBocty H.M.

BasuioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
JeJIOBEKa: TreHEaIOTUYCCKHI, OJU3HELIOBBIH, IIUTOIrCHESTHYCCKHIA,
OMOXMMUYECKHM, MOJEKYJSIpHO-TeHeTHUYeCKui. COBpeMEHHOE OIpeeiICHHe
TCHOTHUIIA: MMOJITHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C
nomonipto [II[P-ananuza. HacnenctBenHble 3a0ojeBaHUS 4YeJNOBEKa: TE€HHBIE
00se3HU, 0OJIE3HU C HACIEACTBEHHOM MPEapacoioKEHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




7.1

7.2

7.3

oOpa3a KU3HH, JUATHOCTHKH, HNPOMUIAKTUKA U JIEYEHUS TEHETHYECKUX
Oone3nell. MenKo-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TE€HETUKHU B MPEJOTBPAILICHUN U JICUCHUH T€HETUYECKHUX 3a001€BaHU YeIOBEeKa
Cenexuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUI

Cenexuusi Kak Hayka M TIpoLecC. 3apOKIEHUE CEJNEKLHUU U JIOMECTHKAIUS.
VYuenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS M MHOT000pasus
KYJbTYPHBIX pacTeHHU. LIeHTpbl MPOUCX0XkKAEHNS AJOMAIIHUX XKUBOTHBIX. COpT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOBI CENEKIMH. MacCOBBIM M WHAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHUH M KMBOTHBIX. OlLieHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nunus. CKpelMBaHUE YHCTHIX JUHHMA.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIIMHT.
Otnanénnas tubpunmzauus v e€ ycnexu. VICKycCTBEHHBIM MyTareHes H
MOJYyYCHUE MOMUIIONAOB. JIOCTMKEHUS CENEKUMH pPACTEHUM, >KUBOTHBIX H

MHUKPOOPTaHHU3MOB

buotexHonoruss kak oTpacib TPOU3BOACTBA. ['€HHAs WHXKEHEpUsA. Tallbl
co3mnanusa pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
umxeHepus.  Kierounele  KyJnbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTHBHBIX  CEIIbCKOXO03MCTBEHHBIX
OpPraHu3MoOB. DKOJOTHYECKHe M 3THdeckue mpodiembl. MO — renerudecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1.1

DBOJIOMOHHAS OMOJIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BoyoLMH.  [lameoHTonOrMyYeckue:  MOCIENOBATEIBHOCTD
II0sBJICHUSI BHIOB B MMaJICOHTOJOTHYECKOM JICTOIMUCH, TICPECXOAHBIC q)OpMBI.
buoreorpaduueckue: cxoncrso u pasnuuue ¢GayH u  (GIOp MaTrepukoB M
OCTPOBOB. DMOPHOIOTHMYECKHE: CXOJCTBA U PAa3In4Ks SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJOTMYHBIE, AHAJIOTUYHBIC,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyISIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHM3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METAaOONMYECKUX ITyTeH Yy BCEX

OpraHu3MOB



1.2

1.3

1.4

1.5

OpomtonmonHass  Teopuss Y. [apsuna. IIpennocbulku  BO3HUKHOBEHHS
JapBUHU3Ma. JIBHXKyIIMe CHUibl 3BOJIIOLMU BUIOB 1o /[lapBuHy (M30BITOUHOE
Pa3MHOKEHHE NPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS H3MEHYUBOCTD,

0oprba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOP)

Cunretnueckast Tteopust dBomound (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.

MuxposBontonus. [Tonmynsinus kak enMHUIA BUAA U 3BOJTIOLIMHI

JBwxkymme cuiabl ((pakTophl) SBONIOLMU BUAOB B Tpupoie. MyTalmOHHBINA
nporecc U KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus u mMurpanus. EcTecTBeHHBIN 0TOOp — HANpaBIISIONIUN (hakTop
HBOJIONMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KakK pe3yibTarT dBoimonuu. I[Ipumepst
npUcrocoOIeHnit y opranu3MoB. ApoMop(o3bl U HANOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHbIE (OPMBI BUA000pa30BaHUS:

reorpa(bﬂqecxoe, OKOJOTHYCCKOC

MaKpOBBOHIOI_II/IH. cDOpMLI OBOJJIOINH: q)HHeTH‘{CCKaSI, AUBCPIrCHTHA,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoOLINN

2.1

2.2

23

24

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIe

JloHayuyHble IPEACTABICHUS O 3apOKICHUU JKU3HU. HaydHble TIHUIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emJjie: aOuoreHe3 M MaHCHEpMHs. XUMHUYECKas
SBOJIIONMS.  DKCIEPUMEHTAIBHOE MOJITBEPXKJIEHUE XUMHUYECKON 3BOJIOLUU.
Havanenbie sTanbl Ouonornyeckoil sBomonuu. I'mnoresa PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)XUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emusile mo spam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickast dpel. llameosoiickas spa u €€ mepuoasl: KEeMOPUUCKUM,
OPIOBUKCKUU, CUJIYPUMCKHM, JE€BOHCKHM, KaMEHHOYI'OJIbHbIM, MEPMCKHM.
Me3so30¥ickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€  mOepuoabl:  IAJCOr€HOBBIM,  HEOTCHOBBIM,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEO0JOTMYECKHX IIPOLIECCOB.
OCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOMOP(O3HI y
pacTeHWH W JKUBOTHBIX. [losiBIEeHWe, paciBeT W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MOB

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue -HBoytouud. OCHOBHbIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB

DOBoronMs yejaoBeKa. AHTPOIOJIOTHSA Kak Hayka. PasBurue mpeicTaBieHUHA O

MPOUCXOKACHUN YCJIOBCKA. MeTtobl HU3YUCHUSA aHTPOIIOI'CHE3a. CXO,Z[CTBa n



2.5

2.6

pasnuuuns 4eioBeKa U )KMBOTHBIX. CUCTEMaTHUECKOE MOJI0KEHUE YeIOBEKa.
JBwxyume cuibl (pakTopsl) aHTponorenesa. HacnenctBeHHas M3MEHUYUBOCTD U
€CTeCTBEHHbII 0TOOp. OOIecTBEHHBIH 00pa3 >KWU3HU, W3TOTOBJIEHHE OPYIUil

TPY/la, MBILJICHUE, PEYb

OcCHOBHBIE CTaAUM W BETBH HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
yMenslii, YemoBek mnpsMoxondmui, YenoBek HeaHAEpTAIbCcKui, Yenosek
pa3yMHblii. Haxoaku HCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHsS, 00JacTh

pacrpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUs

Yenoseyeckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uickas),
HErpo-aBCTPaJIOUAHAS (3KBaTOpUANIBbHAS), MOHTOJIOUAHAS (a3matcko-
amepukaHckasi). YepTbl mprcrocoOIeHHOCTH MPEICTaBUTENIEH YeJI0BEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHMHA. EauHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

3.1

3.2

OpranusMsbl 1 OKpYy>Karolias cpea

DKOJIOTHsl KaK Hayka. 3ajadyd W pas3fesibl dKOJOTMU. MeToapl 3KOJIOTHYECKUX
HCCIe0BaHUM. DKOJIOTUYECKOoe MUPOBO33peHne. Cpeabpl 0OUTaHHUST OpPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/1yIIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs

Oxonornueckue  ¢dakTopel.  Krnaccubukamumss  IKOJOTHYECKHX  (PAKTOpPOB:

abuoTtnyeckne, OWMOTHYECKME M AHTPONOreHHbIE. JleficTBHE HSKOJIOrMYECKUX

(hakTOpPOB HA OPraHU3MBI

3.3

3.4

3.5

4.1

4.2

AOuotnueckne (QakToOphl: CBET, TEMIEpaTypa, BIaXHOCTh. DoTomeproan3M.
[IpucniocoOnennss OpraHU3MOB K  JCHCTBUIO  a0HMOTHYECKUX  (PaKTOPOB.

buonornueckue PUTMBI

buotnueckue ¢akropbl. Buasl OMoTHYECKHMX B3aUMOAECMCTBHM: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAIu3M (HaxJeOHHYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HAYeHHE  OMOTHYECKUX

B3aMMOJICHCTBHI JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOIHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIYJIsINHHN. OCHOBHEIE IIOKa3aTCIn
nomyJjsinuu: 4YUCICHHOCTH, INNIOTHOCTBb, POXAACMOCTb, CMCPTHOCTb, IIPHUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IIOIYJIAIUA U eé peryisinusa
COOGH.IGCTB& H S3KOJIOTHYCCKHE CUCTEMBI

CoobmiecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunantel. CBsI3M B

OHOLIEHO3E

OKOIOTHYECKHE CHCTEMBI (BKOCI/ICTGMBI). Ilonatue 00 oSKoOCHUCTEME U



4.3

44

ouoreoneHoze. DyHKIMOHAIFHBIE KOMITIOHEHTHI JKOCHCTEMBI: TIPOJYICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBOpoT BEIIECTB U MOTOK HEPTUH B HIKOCUCTEME.
Tpoduueckue (muumieBble) ypOBHU O3KocucTeMbl. [luieBble Lenu U CeTH.
OcCHOBHBIE TIOKAa3aTeId 3KOCHCTEMBI: OuWoMacca, MPOIYKIHs. IKOJOTUYECKHE
NUPaMUJbl: NPOAYKLUM, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM:

YCTOHYMBOCTh, CAMOpETyJALus, pa3Butue. Cykueccus

ITpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U PEeK. DKOCUCTEMa XBOMHOIO MU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOTNOreHHbIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMsl.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak ¢akTop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emiie

VYuenue B.W. Bepnaackoro o Owocdepe. ['panuiibl, coctaB U CTPyKTypa
ouocdeprl. Kupoe BemectBo M ero ¢GyHkuuu. OcoOeHHOCTH OMocdephl Kak
rI100abHOM JKOCUCTEeMBI. J[MHamMu4yeckoe paBHOBeCME W oOOpaTHasi CBS3b B
ounocdepe. KpyroBopoTsl BemecTB u OMOT€OXMMHUYECKHE ILHKIBI 3JIEMEHTOB

(yrnepopa, azota). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Omochepe 3emim. AHTPOINOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanpHBIEC SKOJTOTHYECKHUE TTPOOTIEMBI.
OcHOBa palMOHAIBHOIO  YIpPABJIEHUS IPUPOAHBIMU pPECypcaMH U HX

HUCIIOJIB30BaHMC. I[OCTI/I)KCHI/ISI OHOJIOTHH H OXpaHa MMpupoabl



YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

[Taceynuk B.B., Kamenckuii A.A., PyouoB A.M. u np.; [lon pen. Ilaceunuka B.B. buonorus
_ M: Ilpocsemenue, 2024

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; Iloxn pex. Ilaceunuka B.B. buomorus
_ M: IIpocsenienue, 2024

METOAUYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. Pabouas nporpamma. buosnorus. 10-11 knaccel. [Ipenmernas nuausa yueOHUKOB «JInHMS
xu3am». [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u np.
2. Ypoxku 6monorun. 10 kmacc. [Taceunuk B.B., Cymaroxun C.B., Kaiunosa I'.C. u ap.

3. Ypoku 6monoruu. 11 knacc. [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u np.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/

https://myschool.edu.ru

[Tpoext «Bcest 6uonmorus» http://www.ebio.ru/index-1.html
BupryansHas o6pa3oBarenbHas nadopatopus http://www.virtulab.net

HuTtepHeT ypok https://interneturok.ru/
CoBpemenHble ypoku Ouosoruu http://biology-online.ru/
HNudopmanimonHo-cripaBoOUYHBIN pecypc 1mo ouosoruu http://www.cellbiol.ru/

buonoruueckuii cnoBaps oH-naitH http://www.bioword.narod.ru/

Buonornyeckuii xaraiuor http:/ www.ancientbeasts.ru/
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