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IHOSACHUTEJIBHAS 3AITUCKA

Pabouas nporpamma no yueoHomy npeamety «buosiorus» (6a30BbIHYypOBEHD)
(mpeaMeTHas 00s1acTh «ECTeCTBEHHO-HAYYHBIE IPEAMETHD») (J1aJI€€ COOTBETCTBEHHO —
nporpaMmma no OMOJI0THUH, OUOJIOTHS ) BKIIIOUAET MOSICHUTEIBHYIO 3aMKUCKY, COJICPKAHUE
oOy4eHHUsl, MJIaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS MPOrpaMMBbI [0 OMOIOTHH,
TEMaTHUYECKOE TUIaHUPOBAHHUE.

[TosicHuTenpHAs 3amucKa OTpaXkaeT OOIIHE 1IeNIM U 33aJla4d U3y4eHHs] OMOJIOTUH,
XapaKTePUCTHUKY MCUXOJOTUIECKUX MPEANOCHIIOK K €€ U3YyYeHHIO 00yUYaroUMUcs,
MECTO B CTPYKType Y4eOHOTo TIJiaHa, a TaKXKe MOAXOJAbl K OTOOpY CoaepKaHusl,
K OIPEICNICHHUIO NIAHUPYEMBIX Pe3yJIbTaTOB.

Copnepxanue 00y4eHUs PaCKpbIBAET COJIEPKATENNbHbIE JINHUU, KOTOPbIE IIPEIaraloTcs
JUTSE 00SI3aTENIBHOTO M3YyUYEHUS B KaX/I0M KJIacce Ha ypPOBHE CPEAHETO OOIIero
oOpa3oBaHUs.

[Tmanupyemble pe3ynbTaThl OCBOSHHS MPOTPaMMBI IO OMOJIOTUN BKIIFOYAIOT
JUYHOCTHBIE, METAIIPEIMETHBIE PE3YJILTAThI 32 BECh NIEPHO]] O0YyUEHUS HAa YPOBHE
cpemHero o61mero o0pa3oBaHusi, a TakXKe MPEeIMETHBIC JOCTHKEHHS O00YyJaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

[Tpu pa3paboTke mnporpamMmbl 1O OHOJOTMM  TEOPETUYECKYI0  OCHOBYIJIS
OIpeeNeHUs] MOAX00B K (POPMUPOBAHUIO COJEpKaHUSI Y4eOHOTo IpeaMera
«buonorus»  cocraBunM: KOHIIENTYaJIbHBIE ITOJIOKEHUS dI'oC COO
0 B3aUMOOOYCIJIOBJIEHHOCTH II€JIeH, COIepKaHUsl, pe3yJbTaTOB 00yUYEeHHs U TpeOOBaHUI
K YPOBHIO [TOJATOTOBKU BBIITYCKHUKOB, MOJOXEHUS 00 OOIMIMX HENAX U MPUHIIHUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO 00IEero 00pa3oBaHUs
B Poccuiickoit denepainu, a Takke MoJIOKEHUs O creruduke OMoIoTun, € 3HAYUCHUH
B [TO3HAHUH )KUBOU MPUPOBI U 00ECTIEUCHUH CYIIIECTBOBAHUS YEJIOBEYECKOT0 OOIIECTRA.
CornacHO Ha3BaHHBIM TIOJOXEHHSIM OMPEEICHbBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Onosioruu 1aét MpeaCTaBICHHE O TeNsiX, 00 001Iel cTpaTeruu
oOy4eHHMs, BOCIUTAHUSI U Pa3BUTUSA OOy4YaIOMIMXCA CPEeACTBAMHU y4eOHOTo MpeameTa
«buonorusy, onpenensier o0s13aTENbHOE MPEAMETHOE COAEPKaHUE, €0 CTPYKTYPY,
pacrnpezesieHue Mo pasjienam U TeMaM, peKOMEHyEeMYIO [TOCJIeI0BaTeIbHOCTD U3yUeHUs
yueOHOTro MaTepuasa ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHRIX 0COOCHHOCTEN 00yUYarOIUXCSl.

B mporpaMme o OMooruu TakkKe YUUTHIBAIOTCS TPEOOBAHUS K MNIAHUPYEMBIM
JUYHOCTHBIM, METanmpeJIMETHbIM W MNPEAMETHBIM  pe3yibTaTaM  OOy4eHHs
B (h)OpPMUPOBAHUH OCHOBHBIX BHJIOB yU€OHO-TI0O3HABATEIHLHOMN NEATEIHOCTH/ydeOHbIX
JEUCTBUN 00YJAIONTUXCS TI0 OCBOCHUIO COJIEPKaHUST OMOIOTHUYECKOTO 00pa30BaHMSI.
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B mporpamme o 6uonorun (10-11 kiaccel, 6a30BbIi ypOBEHD) peaTM30BaH MPUHIIHIT
IIPEEMCTBEHHOCTH B M3yY€HUU OHOJIOTHH, Onarojmaps yemy B Hel

MIPOCMATPUBAETCS HAIIPABICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN JTUYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, IPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOUIEHUEM K OKpY>Karolieil npupoaHou cpene. [loatomy Hapsay ¢ uzydyeHueM
0011e0MOIOTUYECKUX TEOPUH, a TAK)KE 3HAHUN O CTPOSHUH JKUBBIX CUCTEM Pa3HOTO
paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B Iporpamme
110 OMOJIOTUH YAEJIEHO BHUMAHKE UCIIOJIb30BAHUIO TOJIYYEHHbBIX 3HAaHUI B TIOBCEHEBHOM
YKU3HHM IS PeIlIeHUs] TPUKIIAAHBIX 3a/1a4, B TOM YHUCJIE: MPOPUIAKTUKHI HACIEACTBEHHBIX
3a00JIeBaHUH YeJIOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, 000CHOBaHUS
HKOJIOTMYECKH LIE€J1€CO00Pa3HOro MOBEACHUS B OKPYXAIOILIEH MPUPOIHON cpesie, aHaIn3a
BIIMSIHUA X031 CTBEHHOU EATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE IPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMaHUS K MPUKIIAJHON HANPABIEHHOCTH
yueOHoro npeamera «buonorus» npoauKTOBaHO HEOOXOAUMOCTbIO O0ECICUeHUs
YCIIOBUH /7151 peLICHUs] OJJTHOW U3 aKTyaJIbHbIX 3a/1a4 IIKOJIBHOIO OMOJIOTHYECKOTO
oOpaszoBaHus, KOTOpas npeanonaraetT GopMUpoOBaHUE y 00yJAIOIUXCS CIIOCOOHOCTH
aJanTHUPOBATHCA K U3MEHEHUAM JIMHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOIO MUPA.
[Iporpamma o OMOJIOTUU SBISETCS OPUEHTUPOM JJI COCTaBIEHUS pabOUYNX MPOrpamw,
aBTOPbI KOTOPBIX MOTYT MPEAJIOKUTh CBOW BAPUAHT MOCIIEIOBATENBHOCTA U3YUEHUS U
CTPYKTYphl yueOHOro MaTepuaja, CBOE BUACHUE NyTed (OpMUPOBAHUA Y
oOyuaronuxcs 10—11 knaccoB npeaMeTHBIX 3HAHUI, YMEHUN U CTOCOOOB yueOHOM
NeSITEJIbHOCTH, a TaKXKe METOAMYECKUX PELICHUH 3a/1a4 BOCIIUTAHUS U Pa3BUTHS
cpencrTBamu yueoHoro npeamera «buonorusy».

buonorus Ha ypoBHE cpefHero o0uiero o0pa3oBaHusi 3aHUMaeT BaxkHoe MecTo. OH
obecnieunBaeT (POPMUPOBAHUE Y OOYUAIOIIUXCS MTPEICTABICHUIM O HAYYHON KapTHHE
MHUpa, paciIupsieT U 00001IaeT 3HAaHUS O KUBOU MPUPOJIE, €€ OTIUYUTEITbHBIX
IIPU3HAKaX — YPOBHEBOM OpraHU3aliy U BOJIFOLUH, CO31AET YCIOBHS JUIS: TO3HAHUS
3aKOHOB >KMBOW IPUPOJIbI, HGOpMHUPOBaHUS (PYHKIIMOHATIBHON TPAMOTHOCTH, HAaBBIKOB
3I0POBOTO M OE30MaCHOT0 00pasa KM3HU, IKOJIOTHUYECKOTO MBIIIJICHHUS, [ICHHOCTHOTO
OTHOUIEHUS K )KUBOW MTPUPOJE U YETIOBEKY.

Bbosbiioe 3HaueHre OMOJIOTUsl UMEET Tak»Ke JJI pELICHUS] BOCITUTATENbHBIX U
Pa3BUBAIOIINX 3a]]a4 CPeAHETo o0Iero 00pa3oBaHmsi, COIUATN3ANNA 00YIaIOTUXCS.
N3ydeHnne 6Moaorun odecreunBaeT yCaoBHs sl JOPMUPOBAHUS UHTEIICKTYaIbHbBIX,
KOMMYHHKAITHOHHBIX U HHPOPMAITMOHHBIX HABBIKOB, SCTETUYECKON KYJIBTYPHI,
CHOCOOCTBYET MHTETPALMU OMOJIOTHYECKUX 3HAHUH C MPEACTABICHUSIMU U3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMUU U Teorpadun. HazBanHbie
MOJIOXKEHUSI O MTPEHA3HAYEHUH y4eOHOro rpeaMeTa « buosiorus cocTaBuiIM OCHOBY IS
OTpeeNeHNs OX0A0B K OTOOPY U CTPYKTYPUPOBAHHUIO €T0 COAEP KAHUSA,
MPEICTABICHHOIO B ITpOrpaMme 1o OUOJIOTHH.

OT60p conmepkanus yueOHOTO TipenmeTa «bruonorus» Ha 6a30BOM YPOBHEOCYIIECTBIEH
C MO3ULIUN KYJIBTYpOCOOOPa3HOTO MOAX0a, B COOTBETCTBUHU C KOTOPHIM 00y4aromuecs
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JOJOKHBI OCBOUTh 3HAHHUA U YMGHHH, 3HAUYUMBIC OJIA (1)OpMI/IpOBaHI/I}I

00IIeH KyJIbTYpBI, ONPEAETAIONINE aIeKBATHOE MOBEICHIE YEIOBEKa B OKPYKAIOIIei
MPUPOJIHOM cpefie, BOCTPEOOBAHHbBIE B OBCEAHEBHOM KU3HU U MPAKTUYECKON
nesitenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT JIEMEHTHI
COJIEp)KaHMs, KOTOpbIE CIy’)KaT OCHOBOM Il  (DOPMUPOBAHUS MPEACTABICHHIA
O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUPA U [ICHHOCTHBIX OPUEHTALIHUSIX
JUYHOCTH, CITIOCOOCTBYIONTUX TYMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.
CTpyKkTypupOBaHUE COJAEp)KaHWS Y4YEeOHOro MaTepuajia B  MPOrpaMMme Mo
OMOJIOTMM  OCYIIECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUA 3HAHUU 00
OTIMYUTEBHBIX OCOOCHHOCTSAX >KHBOW TMPHUPOJBLI, O €€ ypOBHEBOW OpTaHU3AIMHHU
ABOJIIONMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLIME Co/lepKaTeNbHble TMHUM: «buosorus kak Hayka. MeTozsl
Hay4YHOTO MOo3HaHUs», «KieTka kak Onosiorndeckasi cucteMa, «Opraiusm Kak
ounonoruyeckas cuctemay, «CucreMa U1 MHOrooOpazue OpraHM4ecKOro MHUpay,
«IBOJIOIHS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.
[enps nzyuenus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOYYarOIIIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKITHOHATHLHOW OPTaHU3aIuH YKUBBIX
CUCTEM pa3HOro0 paHra M MNpuOOpEeTEeHWE YMEHHUH HCIOJIb30BaTh 3THU 3HAHUS
JUTSI TPAMOTHBIX JICHCTBUI B OTHOIIIEHUH 00BEKTOB KUBOU MTPUPOJILI U PEIIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

HocTuxenue  1end  U3y4yeHus  y4yeOHOro npeamera  «buonorus» Ha
0a30BOM ypOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOMINUX 3a]1a4:

OCBOCHHUE 00YUYAIOIIMMUCS CUCTEMbI 3HAHUIN O OMOJOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBWiaxX, CIyXalluX  OCHOBOM
TU1s1 POPMUPOBAHUS TIPEICTABICHUIM O €CTECTBEHHO-HAYYHON KapTUHE MUPaA, O METOJIaX
HAYYHOTO MTO3HAHUS, CTPOSHUH, MHOTO00pa3u U 0COOEHHOCTSIX )KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3alllM, BBIAAIONIUXCS OTKPBITUSIX W COBPEMEHHBIX MCCIICIOBAHUSIX
B OMOJIOTHH;

dbopmupoBanre y OOydYarONIMXCsl TO3HABATENbHBIX, HWHTEJUICKTYaJIbHbBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIIECCe aHaIN3a JAHHBIX O My TSAX Pa3BUTHS B OUOIOTHI
HAyYHBIX B3IJISIIOB, UCH U MIOX0I0B K U3YUCHUIO KUBBIX CHCTEM PA3HOTO YPOBHS
OpraHU3alluu;

CTaHOBJICHHE Y OOYYAIOIINXCS 00 KyIbTypbl, QyHKIIMOHATBHOM TPAMOTHOCTH,
pPa3BUTHE YMECHHU OOBSICHSATH U OIICHUBATD SBJIICHUS OKPYKAIOIIETO MUPA YKUBOU
MPUPOIBI HA OCHOBAHWH 3HAHUHN U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUN OMOJIOTHN;
dbopmupoBaHre y 00yYarOMIMXCd YMEHUN WUTFOCTPUPOBATH 3HAUEHHE OMOIOTMYECKUX
3HaHUU B MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA, PA3BUTUUCOBPEMEHHBIX
MEUITUHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIUTaHNE YOSKIEHHOCTH B BOZMOXXHOCTH ITO3HAHKS YEITOBEKOM KHUBOW TIPUPOJIBI,
HE00XO0AMMOCTH OEPEXKHOT0 OTHOIICHHUS K HEM, COOIOIEHUS STUYECKUX HOPMITPH
MIPOBEICHNH OMOJIOTHYECKUX UCCIIEOBAHMI;

OCO3HAaHHE [IEHHOCTHU OMOJIOrMYECKUX 3HAHUH JJIs MOBBIIIEHUS YPOBHS SKOJOTUYECKON
KYJAbTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHUE NPHOOPETEHHBIX 3HAHWW M YMEHUH B IOBCEIHEBHOW KU3HU IS
OLICHKH TIOCJIEICTBUN CBOEH AESATEIBHOCTH IO OTHOIIEHHIO K OKPY’KaIOIIEH cpeae,
COOCTBEHHOMY 3710POBbI0, 000OCHOBAaHUE U COOJIIOJIEHNE MEP MPO(PUITAKTUKU
3a00J1eBaHUM.

B cucreme cpenHero oOmero oOpa3zoBanus —«buonorus», u3zydaemas Ha
0a30BOM ypOBHE, ABIIETCA 003aTENbHBIM YUEOHBIM IPEIMETOM, BXOSALIUM B COCTaB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHbIE TIPEMETBD».

OO11ee 4nciIo 4acoB, peKOMEHAOBAHHBIX A1 U3ydeHus oOuonorun — 68 uwacos: B 10
kiacce — 34 yaca (1 yac B Hezenmo), B 11 kinacce — 34 gaca (1 yac B Heaelo).

COAEPKXAHUE OBYUEHUASA

10 KJIACC

Tema 1. Buosiorus kak Hayka

buonorus kak Hayka. CBs3b OHOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMUHU
JIPYTUMU €CTECTBEHHBIMHU HayKaMH, (pritiocoueit, STUKON, 3CTETUKOM 1 mpaBoM. Poiib
ouonoruu B GOpMUPOBAaHUHU COBPEMEHHON Hay4YHOU KapTHUHBI Mupa. Cucrtema
OMOJIOTMYECKUX HaYK.

MeTobl TO3HAHUS KUBOK TPUPOABI (HAOIIOICHHE, SKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, Kiaccudukalus, MoJeIMpoBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabriybl 1 cxempl: «MeTogbl NO3HAHUS XXNBOW NPUPOLbI».
Jlabopamopnvie u npakmuueckue paoomol:

[Tpaktuueckas padora Ne 1. «Vcnosnb3oBaHuE pa3IMUHBIX METOOB MPU U3yUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMBI U UX OPTraHU3AIUSA

JKusbie cucteMbl (OMOCHUCTEMBI) KakK MpeAMET u3ydeHust onoiaoruu. OTiimune KUBbIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM M X pazHOOOpasue. YPOBHU OpraHu3aluid OUOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHbIN, TKAHEBBIN, OPraHU3MEHHBIN, MMOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHIECKUT ), OMOChEepHBIA.

Hemoncmpayuu:

Tabriybl n cxembl: « OCHOBHbIE MPU3HAKU KU3HNY, «YPOBHN OpraHM3auum
Xnsounpupoabi».
ObopynoBarHmne.: mogenb monekynol [HK.

Tema 3. XuMnueckuii cocTaB M CTpOEHUE KJIETKH
XUMHYECKUHN COCTAB KIETKH. XUMUYECKUE FIIEMEHTBI: MAKPOAJIEMEHTHI,
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MUKpO3JIEMEHTHI. Bosia 1 MUHEPANIBHBIE BEIECTBA.

@DyHKIMY BOJIBI U MUHEPAJIBHBIX BEIECTB B KiIeTKe. [loanepxanue 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEPBI OEIIKOB.
Hes3amMeHnmble 1 3aMEHUMBIE aMHUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH
CTPYKTYpPHI OEIKOBON MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue GpyHKIuu OEIKOB.
depMmeHThI — Onoornyeckue karanuzaTopsl. CTpoeHue pepMeHTa: akTUBHBIHN LIEHTD,
cyoctpartHas cnenuguunocTs. Kodhepmentsl. Butamunsl. Otnuunst pepMeHTOB OT
HEOPTaHUYECKUX KAaTAIN3aTOPOB.

VYrieBoasl: MOHOCAaXapuIbl (TII0K03a, pr003a U J1e30KCUupru003a), Jucaxapuisl
(caxapo3a, JJakT032a) U MoJaucaxapuabl (Kpaxmal, IIMKOTeH, IEUTI0I03a).
buonornyeckue QyHKIIMKM yrIeBOAOB.
Jlunuael: Tpurimuepuabl, Gochomunubl, ctepouisl. I'uapodmibHo-ruapodhoOHbIE
cBoiicTBa. buonoruueckue Gpynkuuu aunuaoB. CpaBHEHUE YTIEBOJOB, OETKOB U
JIMIIAJIOB KaK UICTOYHUKOB YHEPTHUH.
Hyxnennossie kucnotsl: JJHK n PHK. Hykieotuibl — MOHOMEPBI HYKIIEUHOBBIX
kucioT. Ctpoenue u pynkuuu JJHK. Ctpoenue u dpynkuuu PHK. Bunst PHK. AT®:
CTpoeHue U QyHKIIHH.
[utosiorus — Hayka o kietke. Kiierounast teopust — mpuMmep B3auMOJAECUCTBUS UIEUHU
(hakTOB B HAYYHOM MO3HAHUU. MeTOAbl U3yUCHUS KIICTKHU.
Krerka kak nenoctHas skuBasi cuctema. OO01ire Mpu3HaKky KJIETOK: 3aMKHYyTast
HapykHas MemOpaHa, mojekynsl JIHK kak reHeTnueckuil annapar, CucTeMa CUHTE3a
Oeka.
Turmbl KJIETOK: dyKapuoTHUECKas U npokapuotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotTudeckon kiuetku. Kierounas crenka 6akrepuii. CTpoeHue 3yKapuoTUIeCKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.
[IoBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbynkuuu. Ilnazmarnyeckas memOpana, e€ cBoicTBa U ¢yHKIuU. [[uTomnasma u e€
opranouisl. OgHOMeMOpaHHble opraHou sl kiaeTku: D1IC, anmapar 'onbaxu,
U30COMBI. [101yaBTOHOMHBIE OpTraHOUbI KJIETKH: MUTOXOHIPUH, TIJIACTU/IBI.
[IpoucxoxaeHne MUTOXOHIPHI U TmacTu . Buas miuactua. HememOpaHHbIe OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTp, EHTPHUOIH, PECHUYKH, KI'YTUKUA. DYHKITUU
OpraHOUJOB KJIETKU. BKiItoueHus.
Anpo — perynstopHbiit ieHTp Ki1eTku. CTpoeHwue siapa: saepHas 000104Ka,
KapuoIjia3Ma, XpoMaThH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

Hemoncmpauyuu:
Ilopmpemui: A. Jlesenryk, P. I'ykx, T. llIBann, M. Illnennen, P. Bupxos,/Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juaepammer: «PacnipeqieieHne XMMHUYECKUX AJIEMEHTOB B HEXKUBOW MPUPOIE»,
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((PaCl'[peI[CJIeHI/IC XUMMYECKHUX 3JIEMEHTOB B KHUBOM IIPpHUPOIALH.

Ta6ﬂl/IL/b/ u cxembl. «I'Iepl/lon,mquKaﬂ Ta6n|/|u,a XUMNYECKNX I3NEeMEHTOBY,

«CtpoeHne MoseKyibl Boaby, «buocunres Oenka», «CTpoeHHE MOIEKYJbl Oelkay,
«Ctpoenue pepmentar, «Hyknennossie kuciaotel. JTHK», «Ctpoenue monekyinst ATO»,
«CTpoeHue 7yKapuoTUYECKOU KIETKN», «CTpoeHne )KUBOTHOU KIETKW», «CTpoeHune
pacTUTENbHOU KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKN», «CTpOoeHHe sapa
KJIECTKN», « YTIEBOJBIY, «JIMITHIBI.

ObopyoosaHue: CBETOBOM MHUKPOCKOII, 000PYyI0BaHUE JIJIsl IPOBEICHUS HAOIOICHUH,
U3MEPEHUM, SIKCIIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIIbHBIX,)KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

Jlabopamopnvie u npakmuueckue padoomol:

JlabopaTtopHas pabota Ne 1. «3ydeHne kaTaIUTUUECKOM aKTUBHOCTH (PEPMEHTOB (HA
pUMepe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTtopHas pabota Ne 2. «/3ydeHne cTpoeHHs KJIETOK PaCTeHUM, KUBOTHBIX U
OaKTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMKCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKHU

OOMeH BemiecTB, WIM MeTaboau3M. AccuMuisinus (IJIacTUYEeCKUid OOMEH)u
JTUCCUMMWIISIMA (SHEPreTUYECKU 0OMEH) — JIBE€ CTOPOHBI €UHOTO TpoIecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHUS BEILIECTB U YHEPTUHU B TIOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BemecTB: aBTOTPOdHBIA M reTepoTpodHbid. Ponb (epmeHTOBB
oOMeHe BeIleCTB U MPEBPAIICHUU SHEPTUH B KIETKE.

dotocunTe3. CBeToBast U TeMHOBasl dasbl porocunTesa. Peakuuu poTocunTe3a.

D¢ dexTuBHOCTH (hOTOCHUHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIsl )KU3HU Ha 3emie. Biusaue
yCIOBUM cpeAbl Ha (DOTOCHHTE3 M CIOCOOBI TOBBIIMIEHUS €ro MNPOAYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIUe OakTepun. 3HAYEHNE XEMOCUHTE3A JIsl )KU3HUHA
3emuie.

DHepreTuueckuii o0MeH B KkieTke. PaciuemsieHue BelIecTB, BbIACICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTaIlbl JHEPTEeTHIECKOTO oOMeHa. [ mukomus.
bpoxenue u ero Bujibl. KHCIOpOIHOE OKUCIICHUE, UIH KIIETOYHOE JIbIXaHUE.
OxucnurensHoe pochoprmmpoBanue. IPPEeKTUBHOCTD YHEPTETUUECKOTO OOMEHA.
Peakruu matpuunoro cuntesa. ['enerndeckas nndopmarus u JJHK. Peanuzanus
TeHETHYECKOW MH(POPMAIIUU B KJIETKE. | eHeTUUECKHl KOJI U €0 CBOMCTBA.
Tpanckpunius — marpudnbiii cuate3 PHK. Tpancusimus — 6nocunTe3 6enka. ITamnsl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Poibs pubocom B OnocuHTe3e Oenka.
Heknerounsie ¢opmbl xu3Hu — BUpycbl. Hctopusi otkpeitus Bupycos(.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIa BUPYCOB. bakTepuodaru.
boiie3Hn pacTeHuii, >)KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC BUpycaMu. Bupyc
ummyHoaeduiura yenoseka (BUY) — Bo3oyaurens CIINla. O6paTHas TpaHCKpUIIIuS,
peBepTasa u uaTerpasa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX 3a00I€BaHUM.
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Jemoncmpayuu:
Ilopmpemwvi: H.K. Konbios, I.11. UBanosckuii, K.A. TuMupsizes.

Tabrimybl n cxembl: «Tunbl nnTaHus», «Metabonuamy,

«MutoxoHapusi»,

«OHepreTnueckuii  oomen», «Xmoporacty, «®PotocuHtedn, «Ctpoenme J[HK»,
«CTtpoeHrne M (QPyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenkay, «l'@HeTHYecKuil Komy,
«Bupyce», «bakrepumodarn», «Crtpoenune u xku3HeHHbIM 1UKI Bupyca CII]/la,
oaxTepuodaray, «Pemmmkarus JTHK.

ObopynoBarHne: mogenu-annnukauum «Yagsoenme OHK n

TpaHCKpUNLUUs»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHMe M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
KiieTounbIii kI, UK AKU3HEHHBIN UK KieTku. UHTepdaza u muto3s. [Ipoieccs,
npoTtekatoue B uatepdase. Perukanus — peakuust matpuuHoro cunrtesa JJTHK.
CtpoeHne XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHII. JIUIUIOMTHBIN U TarIOUIHBIN
XpOMOCOMHBIE€ Habopbl. XpomaTuabl. L{utonornueckue 0CHOBbI pa3MHOXKEHUS U
WHIUBUYAIbHOTO Pa3BUTHS OPraHU3MOB.
Henenne knerkn — muto3. Ctagum Muto3sa. [Iponeccsl, mpoucxoadimue Ha pa3HbIX
CTaausIX MUTO3a. BHOIOrnueckui CMBICT MUTO3A.

[IporpamMmmupyemasi ruOesb KJIETKH — aronTo3.
®opMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl 6ecnosioro
Pa3MHOXEHUS: JEJIEHUE HA/IBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KJIIOHUPOBAHHE
OpPraHU3MOB, €T0 3HAYEHUE JUISA CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €ro OTINYUS OT OECTIOJIOTO.
Meiios. Ctaguu meito3a. [Iporeccel, npoucxoasume Ha ctaausx meito3a. [lopenenue
xpomocoM B merno3se. Kpoccunrosep. bruosornueckuii CMbICH U 3HaYEHHE MEN03A.
["ameTorenes — nporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y *KUBOTHBIX. [TosoBBIE
JKeJe3bl: CEMEHHUKH U ssMuHuKUA. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT
(ciepmaTo30u, AMIIEKIIETKA) — cliepMaTorenes3 u ooreHe3. OCOOEHHOCTH CTPOSHUS
AULEKIIETOK U ciepmMaTo3ouoB. OmnogorBopenue. [laprenorenes.
NHnuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
OTanbl SMOPUOHAILHOTO PAa3BUTHSI Y ITO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE,
racTpyisinusi, opraHorenes. [loctamOpuonanbHOe  pa3BuTHe. THIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MIPSMOE, HeNpsAMoe (JIMUMHOYHOE). Brusinuecpe sl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE YPOJICTBA.
Poct u pa3Butue pactennii. OHTOreHe3 HBETKOBOIO PACTEHHS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

Hemoncmpauyuu:
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Tabauyvt u cxemvt: «POPMBI pa3MHOKEHHUS OPTaHU3MOBY, «/[BOMHOE OIJIOAOTBOPEHUE
y LIBETKOBBIX pAacTeHUi», «BereraTuBHOE pa3sMHOKEHUE PACTECHUIN,

«/lenenue knetku 6akTepuit», « CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBIDY,
«Kierounsiii mukiny, «Pemnukanusa JJTHK», «Muto3», «Menosy, «IIpsmoe u Henpsimoe
pa3BuTHE», «I'aMeTOreHe3 y MIEKOMUTAIOIIUX U YEI0BEKa», «OCHOBHBIE CTA/IUH
OHTOTEHE3a.

Obopyoosanue: MUKpOCKOM, MUKporipenapaThl «CriepMaTo30UIbIMIICKOTTUTAIOIIETOY,
«SlinexneTka MIEKONUTAIONIETO», «KapnoOKHHE3 B KJIETKaxX KOPEIIKa JIyKay,
MarHuTHas MoJelb-anIuinkanus «Jlemenne knetkn», monens JAHK, monens
MeTadazHOM XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue paoomoi:

JlabopaTtopHas pabota Ne 3. «Habmonenre MUTO3a B KJIIETKaX KOHUYHMKA KOpPEIIIKa JIyKa
Ha TOTOBBIX MUKPOITpETapaTax.

JlaGoparopHas padota Ne 4. «3yyeHre cTpoeHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieacTBEHHOCTh M HK3MEHYUBOCTH OPraHNU3MOB

IIpenver u 3amaum reHeTukd. Mcropus pa3BuTHsA IeHETUKH. Poisib nurosoruu u

AMOPHOJIOTUN B CTAHOBJIEHUHU T'€HETUKHU. BKiag pocCHIICKUX U 3apyOeKHbBIX YUEHBIXB

pa3BUTHE T€HETUKU. MeTO bl TeHETUKH (THOPHUI0JIOTHYECKUM, IIMTOT€HETUYECKUA,

MOJIEKYJIsSIpHO-TeHeTHYecKuii). OCHOBHbIE reHeTHUeCcKHue MOHATH. [ eHeTnueckas

CUMBOJIVKA, UCITOJIb3YEMAs B CXEMAX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HacCJIeI0BaHUs PU3HAKOB, YCTaHOBIIEHHbIE I'. Menaenem.

MoHorubpuiHoe cKpelmrBaHue. 3aKOH eIMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.

[IpaBuno JOMUHHPOBAHUS. 3aKOH PACIICIVIEHUS TPU3HAKOB. [ MITOTE€3a YUCTOTHI TaMeT.

IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelrBanye. 3aKOH HE3aBUCUMOTO HACJIeI0BAHUSI IPU3HAKOB.

[{uToreHeTUeCKHEe OCHOBBI IUTUOPUAHOTO CKpPEIIUBAHUS. AHAIU3UPYIOLIEe

cKpelmrBanue. Mcrnonp30BaHre aHATU3UPYOLIETO CKPENIUBAHMS ISl ONIPEIECIICHUS

I€HOTHUIIa OCOOU.

CueruieHHOE HacieaoBaHue npusHakoB. Pabota T. Moprana 1o crernjieHHOMY

HAaCJICAOBAaHUIO T€HOB. HapyllieHue cuernsieHnst reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.
XpoOMOCOMHas1 TEOPHUS HACIEACTBEHHOCTH. | eHeTHUecKre KapThl.

['enernka nosia. XpoMOCOMHOE OINPEAEIIEHUE M0J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

['omoramMeTHbIE U TeTEpOraMeTHbIE OpraHu3Mbl. HacnenoBanue npu3HakoB,CHETUIEHHBIX

C TIOJIOM.

N3meHunBOCTh. BBl N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHAA. Posb

Cpellbl B HEHACJIEICTBEHHOW U3MEHYMBOCTH. XapaKTepUCTUKa MOIU(PUKATMOHHOM

M3MEHYMBOCTH. BapuanmoHHbIN psAa M BapuanMoHHas Kpusas. Hopma peakuuun

npu3Haka. KonuyecTBeHHbIE M KaYE€CTBEHHBIE MPU3HAKYU U X HOpMa peakiuu. CBoKcTBa

MO (UKAITMOHHOM U3MEHUNBOCTH.

HacnenctBennas, uiu reHOTUNIHYECKast, ©3MEHYUBOCTh. KoMOMHaTHBHAS
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U3MEHYMBOCTh. Meil03 U MoI0BO# mpoliecc — 0OCHOBa KOMOMHATUBHOW M3MEHYHBOCTH.
Myranuonsas usmeHunBocTh. Kiaccudukanust MyTamuii: reHHble, XpOMOCOMHBIE,
reHoMHbIe. YacToTa v mpuuuHbl MyTanuii. MytareHHsie (hakTopbl. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HACJIEICTBEHHOM n3MeHunBoctr H.M. BaBuiiosa.
BHesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.
['eneruka yenoseka. Kapuorur yenoseka. OCHOBHBIE METO/IBI TEHETUKH YEJIOBEKA:
IeHEAJIOTUYECKUM, OJIM3HELIOBbIN, IUTOTEHETUUECKUNA, OMOXUMHUYECKUN, MOJIEKYJIIPHO-
reHeTnueckuii. COBpEMEHHOE OIIPEIEIICHHE T€HOTUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHNE, TCHOTUIIMPOBAHNE, B TOM 4ncie ¢ nomousto [I1{P-ananusa.
HacnenctBenHble 3a0051€BaHUS YeJIOBEKA: TeHHbIE 00JI€3HH, O0JIE3HU C HACJIEACTBEHHON

IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00s1€3HU. COMAaTUYECKUE U T€HEPATUBHBIE
myTtauuu. CTBosOBbIE KiIeTKU. [IpuHIIMIIBI 310poBOro 00pa3a KU3HU, TUarHOCTUKHY,
NPO(HUIAKTUKY U JEUYECHHS TEHETUYECKHUX 0oJie3Hel. MeIMKO-TeHETUYECKOe
KOHCYJIbTUPOBaHKE. 3HAUEHUE METMIIMHCKOW F€HETUKH B MPEAOTBPALEHUH U JICUEHUU
IeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpavyuu:
llopmpemwi: I'. Mennens, T. Mopran, I'. ne @Ppus, C.C. UYersepukos, H.B.
Tumodees-Pecosckuit, H.I. BaBuios.
Tabauywl u cxemwvl: «MOHOTUOPUAHOE CKPEILIMBAHKUE U €TO IIUTOTCHETUYECKAs OCHOBAY,
«3aKOH pacIICIVIEHUS U €r0 [IUTON€HETUYECKAsi OCHOBA», «3aKOH YMCTOTHI TaMeT»,
«Iurnbpunnoe ckpemmBanuey, «l{utonornueckue 0CHOBBI AUTUOPUIHOTO
CKpeIIMBaHusD», «Meio3y», «B3anmoaencTBre aJUIeIbHBIX T€HOBY, «I €HEeTUUeCKne
KapThl pACTEHUM, )KUBOTHBIX U YEJIOBEKa», «[ eHeTHKa mojay», «3aKOHOMEPHOCTH
HaCIIEIOBaHUsI, CIIEIVIEHHOTO € MOJIoM», «KaproTumnbsl yeaoBeka v ;KMBOTHBIX», «Buibl
W3MEHYUBOCTY, «MoaudukanuoHHas N3MEHYMBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTnka rpynn KpoBu», «MyTalluoHHAsS U3MEHYHUBOCThH.
ObopyroBaHme: mMoAenu-anniunkaymm «MoHornbpungHoe
CKpeLLMBaHNey,
«Hemonnoe nomunupoBanuey, «Jlurudpumanoe ckpemmBanuey, «llepekpéct
XPOMOCOMY, MUKPOCKOT U MUKporipemnapar «Jpo3odunay (Hopma, MyTaiuu Gopmbl
KPBUIbEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM».

Jlabopamopnusle u npakmuueckue paoGomol:

JlaGoparopHas padota Ne 5. «/3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.
JlaGoparopHas pabota Ne 6. «M3yuenne moau(puKarmOHHON W3MEHUYUBOCTH,

MIOCTPOEHHUE BAPUALMOHHOIO Psiia U BAPUALMOHHON KPUBOW».
JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Apo30(Hiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuyeckas padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesexuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH
Cenekuus Kak HayKa U Mporecc. 3apoKIeHUE CeJIeKIUU U JoMecTukanus. YuenneH. .

10
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BaBuiioBa o 1ieHTpax MpoUCXO0KICHHUSI © MHOTOOOpa3us KyJIbTyPHBIX PACTEHUH.
L{eHTpBI MPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.
CoBpeMEHHbBIE METOJIbI CENEKIMH. MacCoBbIi M WHANBUAYAIbHBI OTOOPHI B
CEJICKLIMU PACTEHUM U )KUBOTHBIX. OLIEHKa 3KcTephepa. bIM3kopoacTBEHHOE
cKpenBanue — HHOpuAuHT. Yncras nunus. CkpeluBaHUe YUCThIX JIMHUU. [ 'eTepo3uc,
i rubpuanas cuna. HepoactBenHoe ckpenuBanue — ayropuauar. OtaanéHuas
ruOpunnzanus u e€ ycnexu. VIckyCCTBEHHBIM MyTareHe3 U MOoJTy4eHHUE MOJIUIIIIONIO0B.
JlocTrxkeHns CeNIeKINNA PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHoTexXHOJIOTHs Kak OTpaciib MPOU3BOACTBA. | eHHas MHKEHepHs. DTallbl CO31aHUS
pexomOuHanTHOM /IHK m TpaHcrennsix opranusmoB. KiieTouHas uMH)XEHEpus.

Kiierounblie KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHNE pacTeHuil. KnonupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  ODKOJOTHYECKHUE
u aTrdeckue mpodsiembl. ' MO — renetnuecku MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.U. BaBunos, N.B. Muuypum, I'.Jl. Kapneuenko, M.®. lBaHoB.
Tabauywl u cxemvi: xapta «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usl KyJIbTYPHBIX
pactenuit», «llopoapl HOMAIHUX KUBOTHBIX», «CoOpTa KyJIbTYpPHBIX pPACTECHUN»,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. VBanoBay, «llonumiouaus»,
«O0BekThl  OnorexHosmorum»,  «Kierounsie  KyabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOBaHue U NEPEHOC TEHOB, XPOMOCOM.
Obopyoosanue: MyJsSKY TIII0JI0B U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIXCOPTOB
pactenuii, repoapuit «CenbCKoX035UCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padomai:

Oxckypeusi «OCHOBHBIE METOJIbI M IOCTUXKEHHUSI CEJIEKIIMY PACTCHUHN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIM y4acTOK,B
TEIJTMYHOE XO35HCTBO, TA00OPATOPUIO arPOYHUBEPCUTETA WIIM HAYIHOTO LIEHTPA)».

11 KJIIACC

Tema 1. OBonounoHHasa buonorua

[IpennochuIku BO3SHUKHOBEHUS SBOJIIOLIMOHHON TEOPUH. DBOITIOLUOHHAS TEOPUS U €€
MecTO B Onosioruu. BiusiHue 3BOTIOIMOHHOM TEOPUH Ha pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CuzerenbcTBa 3BOIOUNHA. [TaneoHTOIOrNYECKHE: MOCAEA0BATEIBHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOH JIeTONUCH, Iepexoanbie popmel. buoreorpaduueckue:
CXOJICTBO U paznuyne payH u (Haop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKHUE: CXOJCTBA U Pa3Indusi SMOPHOHOB pPa3HbIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBEHO-aHATOMHUYECKHE: TOMOJIOTMYHbIE, aHATIOTUYHbIE, PYAUMEHTAapHbIE
OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX META0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.
OBomounoHHas Teopus Y. Jlapsuna. [Ipennoceuiki BO3HUKHOBEHHSI TapBUHUA3MA.
JIBuoKyliye cuibl 3BOJIOUMK BHIOB 1Mo JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE

11
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OpU  OTPAHUYEHHOCTH PECYpCOB, HEONpeNeNE€HHas HW3MEHYMBOCTh, OopbOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).
Cunrernueckas teopus 3Bosroluu (CTD) 1 €€ 0CHOBHBIE NTOJIOKEHUS.
Muxkpoaontonus. [Tonmynsnus Kak eIuHUIA BUIA U 3BOTIOLUH.
JBuxytiue cuibl (hakTopbl) IBOJIOLKN BUIOB B IpUpoie. MyTallMOHHBIN MPOIIECCH
KOMOHMHATHBHAA U3MEHYUBOCTD. [lomynsiiinoHHbIe BOJIHBI U peiid reHoB. M3omsmus u
MUTPALIHSL.
EcrecTBeHHBII 0TOOP — HaIlpaBIIAOMUI (PaKTOp 3BOIOLUN. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoGneHHOCTh OpraHu3MOB Kak pe3yabTaT dBojonuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOMOP(O3bl U UTUO-aIANITALIUH.

Bun u Bunoob6paszosanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUI000PA30BAHUS:
reorpauyeckoe, IKOJIOrHIECKOe.

MakposBosronusi. ®opmbl  3BoMOLMU:  (punmeTHYeckas,  JAUBEpPreHTHas,
KOHBEpreHTHasl, apajienbHas. HeoOpaTuMoCTh 3BOIIOLUN.
[Ipoucxoxenne OT HECHEeUaIN3UPOBaHHBIX HpeakoB. IIporpeccupyromast

crienanu3anys. AJanTUBHAS pagualusl.

Hemoncmpayuu:

Hopmpemuwi: K. JIlunnen, JK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,D.
I'exkensb, . Mromnep, A.H. Cesepuos.

Tabauywl u cxemol. «Pa3BUTHE OPraHUYECKOTO MUpA HA 3emiie», «3apoIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTtepukc», «Popmbl O0OPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopos
KUBOTHBIX», «llomymsimun», «MyTallMOHHAsT W3MEHYUBOCTBY, «APOMOPQO3bI»,
«Annoamnantamuny, «O0mas aereHepaiusy», «J[Brwxyime cuibl 3Bosronuny, «Kapra-
cxema wmapmpytra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoONeHHOCTh ~ OPTaHU3MOBY, «"eorpaduueckoe BUI000pa30BaHUE,
«IKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue: KOINEKINS HACEKOMBIX C Pa3JIMUYHBIMU TUIIAMHU OKPACKH, HAOOP
IJI0JIOB U CeMSsH, KOJUIEKIUS «IIpuMephl 3alIUTHBIX MPUCTIOCOOTICHUN Y )KUBOTHBIX),
Moenb «OCHOBHBIE HAMPABIICHUS YBOJTIONNUNY, 00BEMHAsA MOieNb «CTpoeHUE
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra Mupa, KoJeKIus «PopMbl COXPaHHOCTH UCKOIMIAeMbIX
YKUBOTHBIX U PacTEHUi», Mojenb anmukanus «IlepekpécT XxpoMocomy, BIaxKHbIE
npenapathl «Pa3BuTHe HaceKoMoro», «Pa3BUTHE JATYIIKHY, MUKpPOIpernapar
«/Ipo3oduna» (Hopma, myTanuu GOpPMbI KPEUTHEB  OKPACKH TETIA).

Jlabopamopnvie u npakmuueckue paoomoi:

JlaboparopHas pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(HOTOTHUECKOMY KPUTEPHION.
JlaGopatopHas pabora Ne 2. «OmnucaHue TMPUCIIOCOOTICHHOCTH OpraHu3Mau eé
OTHOCHUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HM Ha 3emuie
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JloHay4yHbIE€ PEACTABICHUS O 3aPOKACHUHU KU3HU. HayuHble runoressl
BO3HMKHOBEHUS U3HU Ha 3emiie: abuoreHe3 u naHcnepmusi. XuMu4ecKkas 3BOTIOIHS.
AOHOTeHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKICHUE XUMUYECKOU 3Boonnu. HauanpHbie 3Tanbl OMOJI0THYecKoi
sBostonnu. ['unoresa PHK-Mupa. ®opmupoBanre MeEMOpPaHHBIX CTPYKTYpP U
BO3HUKHOBEHHUE MPOTOKIETKU. [IlepBrie KiIeTKH U uX 3BomtonusA. DopMUpOBaHUE
OCHOBHBIX I'PYIIN KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo 3pam M nepuonaMm. Karapxeid. Apxeickasu
npotepo3oiickas 3pkbl. [ameo3oiickas spa 1 €€ mepuoIbl: KEMOPUUCKUH, OPTOBUKCKUMA,
CWIYPUMCKUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3o30iickast 3pa ¥ €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBO.

Kaiino3zolickas spa u €€ nepuobl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTEHOBBIN.

XapakTepucTuka KiIuMara W TIeOoJIOTHYECKUMX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOLIUU PACTUTEIBHOIO U KUBOTHOTO MHpa. ApoMop(}o3bl y paCTEHUN U KUBOTHBIX.
[TosiBeHue, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
CucremMa OpraHM4eCcKOrO MUpPA Kak OTpa)KEHHE 3BOJIIOIMU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.
OBOJIIOIMS YeoBeKa. AHTpOIIONOTMs Kak Hayka. Pa3BuThe mpencTraBieHUNO
IIPOUCXOKICHUH YeJIOBeKa. MeToabl n3ydeHus anTponorenesa. CxoACcTBa U pa3Indns
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETTOBEKA.
JBmxyuiue cuiibl (pakTophl) aHTpororeHeza. HacieacTBeHHass ”3AMEHYMBOCTD U
€CTECTBEHHBbII 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/a,
MBIIIEHUE, PEYb.
OCHOBHBIE CTAIMM U BETBU DBOJIFOLIUH YEJIOBEKA: aBCTPAIONUTEKH, YEIIOBEK yMEBIH,
Yenosek npsaMoxoasauui, YemoBek HeaHaepTanbCKkuil, YenoBek pazymubii. Haxonkn
MCKOIAeMbIX OCTAaTKOB, BpEMs CYILIECTBOBaHMS, 00JIaCTh paclpoOCTPaHEHUs, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IUsl.
YenoBeueckue packl. OCHOBHBIE OOJIBIIKME PAChl: €BPOIIEOUAHAs (EBpa3uiicKasi), HErpo-
aBCTpasionHas (3KBaTOpHAJIbHAS ), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKas). YepThl
MPUCTIOCOOJICHHOCTHU MPEACTABUTENECH YEJTOBEUECKUX pac K YCIOBHUSM CYILIECTBOBAHMUS.
EnuncTBO yenoBevyeckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.
Tabnuywl u cxemvl. «BosnukHoBeHune CoOJIHEUYHONM CHUCTEMBI», «Pa3Butne
opraHuueckoro  mupa»,  «PacturenbHas — KiIeTka», <« KUBOTHas  KJETKay,

«[IpokapuoTtnueckast kieTka», «COBpeMEHHass CHCTEMa OPTaHUYECKOTO MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/peBnenmme moam», «lpeBHne mogm», «llepBble  coOBpeMEHHBIE  THOAWY,
«YenoBeueckue pachb».

Obopyoosanue: myisixu «IIporcxoxaeHue 4enopeka» (0I0CTh aBCTPAJIONUTEKA,
NUTEKAHTPOIa, HeaHAepTalblia, KPOMaHbOHIIA), CICTIKH WU H300pakeHUsI KAMEHHBIX
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OpyJuii IepBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEphl, pyOuia, ckpebia),
reOXpOHOJIOTHYECKas Ta0uIa, KOTeKIusd «DopMbl COXPAaHHOCTH UCKOTIaeMbIX
JKABOTHBIX U PACTECHUIN.

Jlabopamopuvie u npakmuueckue paoomoi:
[Tpaktnueckass padora No 1. «l3ydeHue HCKOMAEMBIX OCTaTKOB pPACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKcKypcus « DBOJIIONUS OPTaHUYECKOT0 MUpa Ha 3emiiey (B €CTECTBEHHO-HAYYHBINUITN
KpaeBeTUCCKUIN My3ei).

Tema 3. Opranu3mbl 1 OKpYy:Kalouas cpeia

DKOJIOrus Kak HaykKa. 3a7add ¥ pa3iesbl 9KOJIOTHA. MeTOabl IKOIOTHYECKUX
UCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIIHAs!, TIOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckue axktopsl. Knaccudukanus sxonorndeckux (pakTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPONIOreHHbIE. JeficTBHE 3KOIOrnYecKuX (PakTOpOB Ha OPraHU3MBI.
Abuotnyeckue pakTopbl: CBET, TEMIEPATYPA, BIAKHOCTb. POTONEPUOAU3M.
[TpucniocoOnenust opraHu3MOB K AEUCTBUIO A0MOTHUYECKUX (paKkTOpoB. buonornueckue
PUTMBL.

buotnueckue daxkTopsl. Buasl 6MOTHYECKUX B3aUMOJICHCTBUI: KOHKYpPEHIIUS,
XHUIIHUYECTBO, CUMOUO03 U ero ¢popMel. [lapazutusm, Kkooneparus, MyTyaiusMm,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M, HEUTPATIU3M.
3HaueHue OMOTHUYECKMX  B3aUMOJCHCTBUII I  CYUIECTBOBAaHMSI ~ OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKU NOMyIsiuny. OCHOBHBIE OKA3aTEIN MOIYJISILIUU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. [unamuka
YUCJIEHHOCTHU MONYJISUHUN U €€ PEryIIsIiusl.

Jemoncmpavuu:
lToprpersi: A. T'ymbonbaT, K.®. Pynbe, 3. ['ekkenb.

Tabauywt u cxemot: xapta «IIpupoaubie 30Hb1 3eMian», «Cpeabl 0OUTaHUS
opranu3MoBy, «Doronepuoauzmy», «Ilonynsuumny», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH TONYJISIITUU UHPY30pUu-TyPenbkuy, «IIuieBsie menm.

Jlabopamopnvie u npakmuueckue padoomol:

JlaGopaTopHas pabora Ne 3. «Mopdonoruyeckne OCOOEHHOCTH pPAaCTEHUMN
U3 pa3HbIX MECT OOUTAHUS.

JlabopaTtopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOBKOJIEYCAy.
[Tpaktrueckast padbota Ne 2. «[Togacuér MIOTHOCTH MOMYJISAINA Pa3HBIX BHIOB
pacTeHu».

Tema 4. CoobuiecTBa U IKOJOTHYECKHE CHCTEMBI
Coo011ecTBO Opranu3mMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBas,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBast). Buabi-goMuHanTsl. CBsI3U B OHOLIEHO3E.
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DKoJjoruueckue cuctemsl (3xocrctemsl). [TonsiTue 00 skocucteme 1 OMOreoLEeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOIYLIEHTBI, KOHCYMEHTBI, PETYLEHTHI.
KpyroBopoT BelecTB ¥ HOTOK SHEPTHH B 3KocHcTeMe. Tpoduyeckue (MUIIEBbIE) ypOBHU
skocucTeMsbl. [Iumesslie nenu u cetu. OCHOBHBIE MTOKA3aTEIN dKOCUCTEMBL: OHMoMacca,

OPOAYKIMSL. DKOJIOTUYECKUE MUPAMUIBL: TPOLYKIIH, YUCIEHHOCTH, OMOMACCHI.
CBoOCTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUS, pa3BUuTHE. CyKlieccus.
[TpuponHblE SKOCUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHUCTEMA XBOMHOIO MM
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO0IKOCHCTEMBI.
Bbuonoruueckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM M YPOOIKOCHCTEM.
buopasnoobpazue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3eMIie.

VYuenue B.1. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouochepsi.
’Kusoe BemiecTBo U ero pyHkiuu. OcodbeHHOCTH Onochephl Kak rio0aabHOMI
sKocHucTeMbl. /[uHamMuueckoe paBHOBecUE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepoia, a30Ta).
3oHanbHOCThL Ouochepnbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTpONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHME IPUPOIBI 1 YesoBedecTBa. CoxpaHeHne OMopa3sHooOpasus Kak
OCHOBA ycTOoMunBOCTH Onocdeprl. OCHOBA pallMOHAIBLHOTO YIPABIEHUS IPUPOTHBIMU
pecypcaMu U UX UCIONIb30BaHue. JJoCTIKeHUsT OMOJIOTHH U OXpaHa MPUPOIbI.

Jemoncmpavuu:
llopmpemuwi: A.Jlx. Tencnu, B.H. Cykaué€s, B.1. Bepnaackuid.

Tabrmubl ' cxembl: «MuileBble Lenuy, «BrUoLEHO3: COCTaB U CTPYKTypay,

«IIpuponnbie  cooOmiectBay, «llemm mnuTaHusy, «IOKOJIOTHYECKAs MHUPAMUIAY,
«buocdepa u yenosek», «IxocucTeMa HIMPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA
XBOMHOTO JIeca», «bHOLIEHO3 BOLOEMaY, «ATpolLeHO03», «[[puMepHBIe aHTPONTOTEHHBIE
BO3ECHUCTBUS Ha IIPUPOAY», « BarkHENIIIEe UCTOYHUKY 3arpsi3HEHUS BO3AyXa U
TPYHTOBBIX BO», «IlouBa — BaxkHe#Ias coctapisrornias onochepony, «DakTopbl
nerpaganuu nouny, «llapHukoBslil 3pPexT», «PakTOphl PaAMOAKTUBHOTO 3arpsI3HEHUS
ounochepri», «O6mas cTpykrypa 6mocdepni», «Pacnpoctpanenne xxu3nu B 6uochepe,
«O30HO0BBIH 3KpaH Ouocheps», «Kpyrosopor yrieposaa B 6uochepe», «Kpyropopot
a30Ta B IIPUPOJEY.

OOGopynoBanue: Mojelb-anIuiuKamus «TunuuHele OWOILIEHO3BbI», TepOapuid
«PacTtutenbHbIe COOOIIECTBaAY, KOJUIEKIMU «broneno3y, « Bpenurenu BaxHeHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu U KOJUICKIIMN PACTCHUH U )KUBOTHBIX,
MPUHAJIEKAIIUE K PA3HBIM 3KOJIOTUYECKUM IPYyIIIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI

Mo BUONOIrmn HA YPOBHE CPEOHENO OBLLUEMO OBPA3OBAHUA

Cornacao ®I'OC COQO ycranaBnuBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS
OOy4YarOIIMMUCS TPOrPAMM CPEJIHEro 00IIEeT0 00pa30BaHus: TUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType TMUHOCTHBIX pe3ybTaTOB OCBOCHUS NpeaMeTa « buonorusy BeIaEIECHbI
CJICITYIONTUE COCTABJISIIOIINE: OCO3HAHUE O0YUYaIOIUMHUCS POCCUNCKON IPaskIaHCKON
WJICHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPEICIICHUIO, HAJTMYME MOTHUBAIIUU K O0y4YeHUIO0 OUOJIOTHH, 1I€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX yOEKIEHUN JTMYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEH U
UCTOPUYECKUX  TPAIUIMN  pa3BUTUS  OMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTH 00YUaIOIIMUXCs PYKOBOJICTBOBATHCS B CBOCH JICSITEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MIPUCYIIUMU CUCTEME OMOJIOTHYECKOr0 00Opa30BaHus,
HaJIMYue SKOJOTUUECKOTO MPaBOCO3HAHUS, CTIOCOOHOCTH CTABUTh IIEIU U CTPOUTH
JKU3HECHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3ynbTaTbl OCBOCHUS Ipeamera «bHOJIOrus JOCTUTAKOTCSB
€IUHCTBE Y4yeOHOW M  BOCHHUTATEIBHOM  JIESITEIBHOCTH B  COOTBETCTBUMC
TPaJIULIMOHHBIMU POCCUUCKAMU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMUA B OOIIIECTBE IPABUIAMH U HOPMaMU
MOBEJICHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEN NO3MLMU JIMYHOCTH, MATPUOTHU3MA, YBAXKECHUS
K 3aKOHY U [IPAaBONOPSAKY, YEJIOBEKY TPYAa U CTApIIEMY ITOKOJIEHUIO, B3AaUMHOTO
YBaKEHUSI, OEPEKHOT0 OTHOILICHUS K KYJIbTYPHOMY HACJIEIUIO U TPAIULIUSIM
MHOT'OHAIIMOHAaJIBbHOr0 Hapoaa Poccuiickon denepanuu, OpupoIe U OKPYKaArOIIEN
cpexne.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS YUeOHOTO npeameTa « buosorush J0MIKHBI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEHN MO3UIIMEN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTAIINH, TO3UTHBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCUICKOT0 OOIIECTBA, pACIIMPEHUE )KU3HEHHOTO OIbITA U OIbITa
JIESITEILHOCTH B MPOLIECCE PeaTM3alM OCHOBHBIX HANIPABICHUN BOCIIUTATEILHOM
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpakaIaHcKoOro BOCIMTAHMS:
ChOPMUPOBAHHOCTh TPAKIAAHCKOW MO3MIIMK OOYYAIOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO 00IIeCTRa;
OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHAH
PaBOMOPSIIKA;
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TOTOBHOCTb K COBMECTHOW TBOPUYECKOM IEATEIHHOCTH MPU CO3AAHUN YUSOHBIX

MIPOEKTOB, PEIICHUH YUE€OHBIX U MO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUU OUOIOTMYECKUX

JKCIIEPUMEHTOB;

CHOCOOHOCTB OIPENEIATh COOCTBEHHYIO MO3UIUIO IO OTHOLIEHUIO K SIBJICHUSM

COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YUUTHIBATh B CBOMX JACUCTBUIX HEOOXOAMMOCTH KOHCTPYKTUBHOTO

B3aMMOJICHCTBHUSI JIFOJIEH C pA3HBIMH YOCSKICHUSIMU, KyJIbTYPHBIMU LIEGHHOCTSIMH U

COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B IPOLECCE COBMECTHOI'O BBIMOJHEHUS YUE€OHBIX,

[I03HABATEIIBbHBIX U UCCIICA0BATEIbCKUX 3a1a4, YBAXKUTEIBHOTO OTHOIICHUSA K MHEHUIO

OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;
TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTUTAHMA:

c(OpMUPOBAHHOCTb POCCUMCKOMN I'PaXk1aHCKON UACHTUYHOCTH, MIATPUOTU3MA,
YBaXKEHUS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH nepen PonmHoM, ropmoctu
3a CBOM Kpau, cBOXO PonuHy, CBOM S3BIK U KYJBTYPY, IPOLUIOE U HACTOSILEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJIEIIO U MMAMSITHUKAM MPUPOIbI,
JNOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;
CHOCOOHOCTh OLIEHUBATh BKJIa/l POCCUNCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HaYEHUs! OMOJIOTUU B TO3HAHUH 3aKOHOB MTPUPO/IbI, B )KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CIIY>)KEHUIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEHNHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETHYECKOE OTHOILICHHUE K MUPY, BKIIIOYAs DCTETUKY ObITa, HAYYHOI'O ¥ TEXHHUUECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLIEHHUIA;
MOHMMAaHHE SMOIMOHAILHOTO BO3AEHCTBHS JKUBOM IPUPOILI U €€ IIEHHOCTH;
TOTOBHOCTB K CAMOBBLIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
Ka4eCTBa TBOPUYECKOM JTHUHOCTH;
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5) ¢pusnueckoro BocmUTaHUA, (OPMHUPOBAHUS  KYJIbTYPhl 310pPOBbS U
IMOLMOHAIBHOIO 0JI1AT OOy YU :

NOHUMAaHME U pean3alus 370pOBOro u 6€30nacHoro oopasa >ku3HHU (340pOBOE
NUTaHue, COOII0ACHNE TUTHEHNYECKUX ITPABIII U HOPM, COAIaHCUPOBAHHBIN PEXUM
3aHATUN U OTABIXA, peryisipHas pu3ndecKkasi akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
Y KOMIIETEHTHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PM3MUECKOMY U ICUXUUYECKOMY
3JI0POBBIO;

NOHMMAaHHE EHHOCTHU MPaBUJI UHIMBUYaJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIHOJCH;

OCO3HAHME MOCIEACTBUI U HENPHUATHUS BPEAHBIX NPUBBIYEK (YIOTPEOICHHUSIATKOT OIS,
HAapKOTHKOB, KypeHUs);

6) TPpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYy, OCO3HaHUE IICHHOCTU MacTEpPCTBa, TPYA0T00uE;
TOTOBHOCTH K AKTUBHOW JIEATEIBHOCTH TEXHOJIOTUYECKON U COLUATBHON
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUITUUPOBATH, IIJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATD TAKYIO J€ATEIIbHOCTD;
WHTEPEC K Pa3INdHbIM chepaM mpoecCHOHATBHOMN A TeIbHOCTH, YMEHHUECOBEPIIIAThH
OCO3HAHHBIN BBIOOP Oy/yIIel MPopeCcCuu 1 peaTu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC
TIJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHMIO HA MPOTSKEHUU BCEH
KU3HU;

7) IKOJOrHYECKOr0 BOCIIMTAHMS

AKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHUE K TMPHUPOJIC KaK HMCTOYHUKY KHU3HU Ha
3emJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIIEHNE YPOBHS SKOJIOTMYECKON KYJIbTYphl: TPUOOPETEHHE ONBITAINIAHUPOBAHUS
MTOCTYIIKOB U OLICHKU UX BO3MOXHBIX TTOCIEACTBUH JJIS1 OKPYIKAIOIIEH CPEbI;
OCO3HAHHUE III00AIBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOIeM 1 ITyTeH UX PEIICHUS;
CIIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMbIe TTPU M3YUECHUN OWOJIOTUH 3HAHUS U
YMEHHUSI TIPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PAIIMOHATBHBIM PUPOIOTI0JIH30BAHUEM
(cobmroieHre paBuJl TOBEICHUSI B TIPUPO/IC, HAMPABJICHHBIX HA COXpPaHEHUE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BUOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HETIPUATHE ICUCTBUM, MPUHOCAIINUX BPe]l OKPYKAIOIIECH MPUPOTHOM cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArOMPUSATHBIE SKOJIOTHUECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U TIPEIOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO IKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIbTYPbl, ONbITA
JIESITETbHOCTH KOJOTMYECKON HAMPABIECHHOCTH, YMEHUS PYKOBOJICTBOBATHCSIMMH B
[03HABATEJIbHOW, KOMMYHHKATUBHOW WM COLMAJIBHOM IPAKTUKE, TOTOBHOCTUK
Y4aCTUIO B MPAKTUYECKOU IESATEIBHOCTH SKOJIOTHYECKON HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMUPOBAHHOCTH MUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKHA, OCHOBAaHHOTO HA TUAJIOTEe KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;
COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYPhI KaK CPECTBA
B3aMMOJICUCTBHS MEXTY JIFOIbMH U TIO3HAHUS MUPA;

MOHMMaHHMe crienn(GUKr OMOJIOTUH KaK HAyKH, OCO3HAHMSI €€ posid B popMHUpOBAHUU
pPaIMOHAIBHOTO HAyYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO TPEICTABICHUS
00 OKpY’KaroIeM MUpPE KaK O EANHCTBE MPUPO/IBI, YeIOBeKa U 00IIECTBA, B TO3HAHUHT
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU IPOOIeM COXpPaHEHHS TIPUPOTHOTO
pPaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU ISl COBPEMEHHOMN ITMBUIIM3AIIMK: 00eCIIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEAUITMHBI, CO3IaHNE TIEPCTICKTUBHBIX OMOTEXHOJIOTHH,
CIIOCOOHBIX PeIIaTh PECYpPCHBIE MPOOIEMbl PA3BUTHSI YETIOBEUYECTBA, MOUCKA MyTeH
BBIXO/Ia U3 TVI00ATBHBIX IKOJIOTMUECKUX MPoOIIeM 1 obecreueHus nepexosa K
YCTOWYHNBOMY Pa3BUTHIO, PAIIMOHATBHOMY HCITOJIH30BAHUIO MPUPOTHBIXPECYPCOB H
(GbOpMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTH B TIOJYYCHHH OMOJIOTMYCCKUX 3HAHUH B IEJISIX ITOBBITIICHUS
oO01IeH KyJIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KAaK COCTAaBHOM 4acTH
(GyHKIIMOHATIBHOM TPaMOTHOCTH 00yYaronuxcs, popMUPYyEMOM NPU U3YUCHUN
Onooruy;

MOHUMAaHUE CYIITHOCTH METOJIOB TTO3HAHUS, UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HMCIIOJIh30BaTh MOTyYaeMble 3HAHUS TS aHAIIN3a U OOBSICHEHUS SBIICHUN
OKPYXKAIOIIEro MUPa U IPOUCXOISIINX B HEM U3MEHEHUH, YMECHHE JIeTIaTh
000OCHOBaHHBIC 3aKJIOUCHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JTaHHBIX
C IIEJIBIO TIOJTYYCHUSI IOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CAMOCTOSITENTFHO MCTIOIH30BaTh OMOJOTHIECKIE 3HAHUS ITIS1 PEILICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHME IIEHHOCTU HAYYHOU JIEATeIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATH MPOCKTHYIO U
WCCJICIOBATEIBLCKYIO IEITEIbHOCTh MHANBUIYAIBLHO U B TPYIINIC;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO i CaMOOOPa30BAHHIO, K
aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHM 110 OMOJIOTUH B COOTBETCTBUU C )KH3HEHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YUeOHOT0 npeaMeTra «bruonorusy BKIOYaloT:
3HAYMMBbIE JJ11 (POPMUPOBAHUS MUPOBO33PEHUST 00YHAIOIUXCSI MEXIUCIUILIMHAPHBIC
(MeXIpeIMeTHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAIOIINE LETOCTHOCTh HAYYHOU
KapTUHBI MUpa U crieqU(UKY METOI0B I03HAHUS, UCIIOIb3yEMbIXB €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPTHUs, SBJICHHUE, TPOLIECC, CUCTEMA, HAYYHbIN (aKT, MPUHIIHII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIIETOBAHUE,
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HaOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JAPYTHX), YHUBEPCATbHbBIE YIEeOHBIC JEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), 00€CTICUMBAIOIIIE
dbopmupoBanre (PyHKIIMOHATEHON TPAMOTHOCTH M COITUATLHOM KOMIIETEHITUN
00ydJarommxcsi, CHOCOOHOCTh 00YUYarOITUXCS UCIIOIB30BaTh OCBOSHHBIS
MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUCCKUE 3HAHMSI i YHUBEPCAIbHBIC YICOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeicTBHA:
CaMOCTOATEIFHO (POPMYIIMPOBATH U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCMaTpHUBATh €€
BCECTOPOHHE;
MCIOJIB30BaTh MPYU OCBOCHUM 3HAHUHN MPUEMBI JIOTUUECKOTO MBIIIUICHUS (aHAIU3a,
CHUHTE3a, CpaBHEHUS, KiIaccudukanmuu, 0000IIeHH ), pAaCKPhIBATh CMBICT OMOJIOTHYECKHUX
MOHATUM (BBIIEIATH UX XapaKTePHbIC MPU3HAKY, YCTAHABIUBATH CBA3U C JPYTUMHU
MOHATHUSIMU);
ONPEAEIATH LIENU ACATECIBHOCTH, 3a1aBasi NapaMETPbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI JICATEIBHOCTH C IMTOCTABJICHHBIMU LIEJISIMU;
HCIIOJIb30BaTh OMOJIOTUUECKHE TTOHATHUS 111 00bsICHEHUsI (DAKTOB U SIBICHUM )KHMBOM
MIPUPO/IBI;
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHbIC, JeAYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHUS B paCCMATPUBACMBIX SIBIICHUSX,
dbopMyIHpOBaTh BHIBOJIBI U 3aKJTFOUYEHUS,;
MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA IS TIPEICTABJICHUS CYIIECTBEHHBIX CBS3EU U
OTHOIIICHHUI B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, & TAK)KE MPOTUBOPEUUIN pa3HOTO
pO/ia, BBISIBJICHHBIX B PA3IMYHbIX MH(GOPMAIMOHHBIX HCTOUHUKAX;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEeMBbI ¢ YIETOM aHATIN3a UMCIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEJISIM,
OLICHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPJIMHUPOBATH U BBHITIONHATH PAOOTy B YCIOBUSX PEaTbHOTO, BUPTYAJIHLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE MIPY PEIICHUHN KU3HECHHBIX TPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BJIAJICTh HABBIKAMHU Y4€OHO-MCCIIEI0BATEIHCKON U TPOCKTHOM JIEATETLHOCTH,
HABBIKAMH pa3pelieHus mpooseM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO PA3JIUYHbIX METOJ0B
MMO3HAHUS,

VCIOJIB30BAaTh PA3JIMYHBIE BUJIBI JEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpPETAUN, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYaIIHUsIX, B TOM YHCIIE
MIPU CO3/IAHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMUpOBATh HAYYHBIN THIT MBILIIJIEHHUS, BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMHU U METOJAMH;
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CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEILHON IEATETLHOCTHI
KU3HEHHBIX CUTYAIVIX;
BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBSI3U U aKTYaTM3UPOBATh 3a71a4y, BEIIBUTATH
TUTIOTE3y €€ PEeIIeHMs, HaXOAUTh apTyMEHTHI JUTSI IOKa3aTeIbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHIUS;
aHAM3UPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 3a/1a4l PE3yJIbTaThl, KpUTHICCKU
OILICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;
JaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,
OCYIIECTBIISTH LIeJICHAPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B IpOo(heCCHOHATILHYIO CPEY;
YMETh NEPEHOCUTh 3HAHMS B TI03HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTh
KU3HENIEITeIbHOCTH;
YMETh MHTETPHUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE HJICH, TIPE/IJIaraTh OPUTHHATILHBIC ITOIXOIbI M PEIICHHS, CTABUTH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOYHUKAX MH(OpMaALIUK (TEKCTE y4eOHOro mocoous,
HAyYHO-TIOMYJISIPHOM JINTEpaType, ONOJIOTrMUYECKUX CIOBAPAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JIaHHbIX, B VIHTepHEeTe), aHAIM3UPOBaTh HH(POPMAIIUIO
Pa3JIMYHBIX BUAOB U (DOPM MPEACTABICHUS], KPUTHYECKH OLIEHUBATH €€ T0CTOBEPHOCTD U
HEMPOTUBOPEYUBOCTE;

(bopMyaMpOBaTh 3aIPOCHI U MPUMEHSTh Pa3JIYHbIe METO/IbI PU TTOUCKE U 0TOOpE
Ounosiornyeckoi nHPpopmaIu, He0OX0IMMOM JIJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;
PpUOOPETATh OMBIT UCTIOIB30BAHUS UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOATENFHO BBIOUPATh ONTUMANIbHYIO (POPMY MpeICTaBICHUS OMOIOTUYECKON
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);
WCITIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU padOTE C OMOIOTHIECKOM
uHpopMale: MPUMEHATh XUMHUUYECKHe, GU3NUEeCKUue 1 MaTeMaTHYeCKUE 3HAKU U
CUMBOJIBI, JOPMYIIBI, a00OpEBUATYPY, HOMEHKIIATYPY, UCIIOIH30BaTh U MTPEOoOpPa30BhIBAThH
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMHU PACMIO3HABAHUS U 3aIIUTHI HH(GOPMAITNHN, HTHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS

OoOmmenue:

OCYIHCCTBJISITB KOMMYHI/IKEU_[I/II/I BO BCECX C(l)ean KHU3HHU, aKTHUBHO y‘-IaCTBOBaTB B
JUajIore WM JUCKYCCHH TI0 CYIIECTBY 00CyK/1aeMOl TeMbI (YMEHHE 3a/1aBaTh
BOHpOCLI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA npezmaraeMoﬁ 3ajJgaydyu,
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YYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3UIUN APYTHX YIaCTHUKOB JTHAJIOTA WU
JIUCKYCCHH);

pacrno3HaBaTh HEeBepOAIbHBIC CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHHUE COITMATbHBIX
3HAKOB, MPEMOCHIIOK BOBHUKHOBEHUS KOHMIUKTHBIX CUTYAIlUA, YMETh CMSATYATh
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOACHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIIOJIEH, TPOSBIATH YBAXKUTEIHHOE OTHOIIECHHWE K COOECEIHUKY WB
KOPPEKTHOU popme PopMyTUpOBaTh CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHUSI C HCIIOIH30BAaHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOM U MHAUBUAYAIbHON pabOTHIIIPH
pelieHrny OUoI0TnYecKor NpobaeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPYNIIOBBIX (H)OPM B3aMMOJEHCTBUS MPU PEIICHUH YYEeOHOU 3a7auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUH C YUETOM OOIIUX UHTEPECOBU
BO3MO>KHOCTEMN Ka)KJIOT0 YiI€Ha KOJUIEKTHBA;

MPUHUMATh LEIU COBMECTHOU JIEATEIIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUA 110 €€ JOCTUKEHHIO: COCTABIISITh IUIAH ICUCTBUN, PACTIPECIIATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KaUY€CTBO CBOETO BKJIAJIa U KAXKIOTO YJ4aCTHUKA KOMAH bl B OOLITUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBbIE MPOEKTHI, OLIEHUBATH UJICH C MO3UIIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TTOBEJACHHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHble yHMBepCaJibHbIe y4eOHbIE eHCTBUA
Camoopranusauus:
WCITOJIB30BaTh OMOJIOTUYECKUE 3HAHUS IS BBIABICHUS TMPOOJEM W MX PEIICHUSB
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;
BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU 1EJIEBbIC  CMBICIIOBBIC YCTAHOBKHU B
CBOMX JISHCTBUSIX U TIOCTYIKAX MO OTHOIICHHIO K )KUBOW TIPUPOJIC, CBOEMY 37I0POBBIO U
3JI0POBBIO OKPYKAIOIINX;
CaMOCTOSATEILHO OCYIIECTBIISTH TTO3HABATEILHYIO JACSTEIHHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIHHOM JACSITEIBHOCTH U
YKU3HCHHBIX CUTYAIIHSX;
CaMOCTOSATEIILHO COCTABIIATH IUIAH PEIICHUS POOJIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM;

pacCIIMpATh PAMKH y4eOHOTO MPpEeMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;
JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh3a
pEIIeHHE;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;
cr1oco0cTBOBaTh (POPMUPOBAHUIO U MIPOSIBICHUIO MIMPOKOH SPYAULIMH B Pa3HbIX
001acTax 3HaHUM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISAM;
BJIa/IETh HaBbIKAMU MIO3HABATENIbHOMN pe(IeKCUU KaK OCO3HAHUSI COBEPILIAEMBbIX
JEWCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, UCIIOJIB30BATh
npu€mbl peJIeKCUU IS OLIEHKHU CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbTaThl ocBoeHMs nporpaMMbl COO mno 6uonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crielduueckue i yueOHoro npeamera «buonorus» Hay4dHble
3HaHMS, YMEHHMS M CHOCOObI JEMCTBMHA 1O OCBOCHMIO, HMHTEPIpETALUU
Y Ipeo0pa30BaHUIO 3HAHUM, BUBI IEATETLHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMUHbIX yUEOHBIX CUTYAlHUsIX, a TAK)XKE B PeaJIbHbIX
YKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Onosiorueil. B mporpamMmme npeaMeTHble
pe3yabTaThl IPEACTaBICHbI 10 TOAaM 00yUYEeHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs yueOHOTro mpenmMera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:
c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpPa ¥ HAyYHOTO MUPOBO33PEHHUSI, O BKJIA/I€ POCCUNCKUX U 3apyOEKHBIX yUEHBIX-
OMOJIOrOB B pa3BUTUE OWOJNOrUH, (YHKIMOHAJIBLHON TI'PaMOTHOCTH YeJIOBEKa
JUISl pEeILEHUS KU3HEHHBIX 33/1a4;
YMEHUE PACKPBIBATH COAEPKaHUE OMOJIOrMUYECKMX TEPMUHOB U TOHSITHI: )KU3HB,
KJIETKa, OpraHu3M, MeTabo113M (0OMEH BEILECTB U MpEeBpallleHnue YHEPTUH ), TOMEOCTa3
(camoperynsuus), ypOBHEBasl OpraHU3alys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHIE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;
YMEHHE H3JlaraTb OMOJIOTNYECKUE TEOPUH (KJIETOYHAs,, XDPOMOCOMHAs1, MyTalllOHHas,
[EHTPAJIbHASI IOTMA MOJICKYJISIpHOUW Omosioruwn), 3akonsl (I'. Menmens,
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T. Moprana, H.W. BaBuioBa) u ydenus (0 EHTpax MHOTOOOPA3Hs U MIPOUCXOKICHHUS
KyJIbTypHbIX pacteHuil H.M. BaBuiosa), ompenensTb IpaHULbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

YMEHHME BIaJE€Th METOJaMH HAy4yHOro IIO3HaHWs B OWOJIOTHU: HAOJIOJIEHUEU
ONKMCAHME KUBBIX CUCTEM, IPOLIECCOB U SIBJIEHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTMYECKOT 0 IKCIIEPUMEHTA, BBIABUKEHUE THUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXy UCCIEAYEMbIMHA BETMYMHAMHU, OOBSICHEHUE TTOTYUYCHHBIX PE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHATHWA, TEOPUHA W 3aKOHOB, YMEHHE J€JaTh BBIBOJBI
Ha OCHOBAHMHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHBIE MPU3HAKKM BUPYCOB, KIETOK IPOKAPHOTU
9YKapHoOT, OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU MTPOLIECCOB:
OoOMEHa BEIIECTB U NMPEBPALICHUS YHEPTUU B KIIETKE, OTOCUHTE3A, IJTACTUYECKOTO U
DPHEPreTUYeCKoro OoOMEeHa, XEMOCHHTE3a, MHUTO03a, MeH03a, OILUIOI0TBOPEHMS,
Pa3MHOXEHUS, UHANBUIYAJIHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHUE TPUMEHSTH MOJyYCHHbIEC 3HAHUS AJI1 OOBSICHEHUSI OMOJOTMYECKHX MTPOLIECCOB U
SBJICHU, JUIsl IPUHATHS PAKTUYECKUX PELIEHUI B TOBCEAHEBHOM KU3HU C LEJBIO
oOecrneyeHus1 0€30MaCHOCTH CBOETO 37I0POBbS U 3[J0POBBS OKPYKAIOIIMX JIFOJIEH,
COOJIIOJIEHUSI HOPM I'PaMOTHOTO MOBEJICHUS B OKpYKaroled TpUpOAHON cpeae,
MOHMMaHUE HEOOXOIMMOCTH UCIOJIb30BAaHUS JOCTUKEHUI COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTUI JIJIs1 PALIMOHATILHOTO MPUPOI0NOIb30BAHUS;

YMEHUE PelllaTh AJI€MEHTapHbIE TEHETHUECKUE 3aJa4l HA MOHO- U IUTUOPUTHOE
CKpEIllMBaHUE, CLIETNIEHHOE HACIeI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs JUIsl PECKa3aHusl HACIEeI0BAHMS IPU3HAKOB Y OPraHU3MOB,8

YMEHUE BBINOJHATH Ja00OPATOPHBIE U MPAKTHUECKUE pabOThI, COOTIOAATh IPABUIIA MPU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATHh HH(OPMALINIO OMOJIOTUYECKOTO
COJIEp>KaHMsl, BKJIFOUAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HICTOYHUKOB
(cpeactBa MaccoBoi HH(OPMALIUK, HAYYHO-TIOMYJISIPHbIE MaT€pHAaJIbl), STUUECKHE
aCreKThl COBPEMEHHBIX UCCIIEJOBaHUI B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUH;
YMEHHE CO3/[aBaTh COOCTBEHHbIE TMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast
OMOJOrMYECKYI0 HHPOPMALIMIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpenMeTHble  pe3ylbTaThl OCBOEHUsA yueOHoro mpeamera «buonorus» B 11
KJIACCe JIOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUU O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU KapTHUHBI
MHpa ¥ HAYYHOTO MUPOBO33PEHUSI, O BKJIAAE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJNOrMH, (YHKIMOHAJIBLHOM TPaMOTHOCTH 4eJIOBEKa
JUTSL pellIeHUs )KU3HEHHBIX 33]1a4;
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YMEHUE PACKPBIBATH COJIEPIKaHHE OMOIOTHIECKUX TEPMUHOB U MTOHSATUIN: BH/I,
NOMYJISKS, T€HO(POH] I, PBOJIOIUS, ABUKYIIHE CUIIBI ((haKTOPBI) SBOIIOLUH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHue, SKOJIOTHUIECKUE (PaKTOPHI,
HKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI, IETIH MMUTAHUS, YKOJIOTHICCKast
nMpaMujia, OuoreoreHos, onocdepa;

yYMEHHE U3Jlarath OMoJorudyeckue Teopuu (3Bostormonnas teopus Y. JlapBuna,
CUHTETHYECKasi TEOPHUS IBOJIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apObIILIEBOTO
cxoncrBa K.M. bapa, dyepenoBaHusi IVIABHBIX HANPABICHUNW W IYyTEH 3BOJIIOLNH
A.H. CeseprioBa, yuenus o 6mocdepe B.I. Bepraackoro), onpenensTs TpaHUAIIB UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIQJCTh METOJAMH HAy4YHOTO TIO3HAHWA B OWOJIOTHHU: HAOIIOJACHHCH
OIMCAHME KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUMN, OpraHU3alus U MPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIy UCCIAEAYEMBIMU BETMIMHAMH, OOBICHEHHE TTOTYUCHHBIX PE3YIBTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHATUM, TEOPUNW U 3aKOHOB, YMEHHE JeJaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

YMEHUE BBIICNIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BU/JIOB, TOIMYJISIIUM, IPOYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOrE€OIIEHO30B U
IKOCHCTEM, 0OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHON N3MEHYHBOCTH, €CTECTBEHHOTO
ot0opa, BU1000pa30BaHusl, IPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS SKOJIOTUYECKUX
(GhaKTOpPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB U TTOTOKA SHEPTHUH B IKOCUCTEMAX,
aHTPOIIOTCHHBIX N3MEHEHUN B SKOCHCTEMAax CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

YMEHUE TPUMEHSTh TTOJTYICHHBIC 3HAHUS I OOBSICHEHUST OMOJIOTHYECKHX TTPOIIECCOB U
ABJICHUU, JUISI IPUHATUS NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU C LIEJIBIO
oOecrneyeHust 0€30MaCHOCTH CBOETO 37J0POBbS U 3[0POBBS OKPYKAIOIIHX JIFOJIEH,
COOJTIOICHHS HOPM TPaMOTHOTO TTOBEACHUS B OKPYKAIOIIEH MPUPOIHON cpere,
MOHMMAaHUE HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHH IS
paIMoOHAIBHOTO MPUPOIOTIONHE30BAHNS;

YMEHHE PEIIaTh AIeMEHTapHbIE OMOIOTHYECKUE 33/Ia4H, COCTABIISITH CXEMBI TIEpeHOCca
BEILIECTB ¥ DHEPTHUU B HKOCHUCTEMAX (LIETH MUTAHUS);

yMEHUE BBITIOJIHATH Ja00paTOPHBIE U MPAKTHUECKUE pabOThI, COOTIOAThH TIPABUIIA TIPU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHUICCKH OIICHUBATH U MHTEPIPETHPOBATH HH(DOPMAITHIO OHOJIOTHYECKOTO
coJiep KaHMsl, BKITFOUAIOIIYIO TICEBIOHAYYHbBIC 3HAHUS U3 PAa3IMIHBIX HCTOYHUKOB
(cpencTBa MaccoBol MHGOPMAITNH, HAYYHO-TIOMYJIIPHBIE MAaTEPHUAIIbI), pACCMaTPUBATh
TJI00JIBHBIC DKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATHITO OTHOIIICHUTO
K HUIM COOCTBEHHYIO MO3UIINIO;

yMEHUE Co371aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast
Oronornyeckyo nHPOPMAIHIO U3 HECKOIHKUX UCTOYHUKOB, TPAMOTHO MCTIOIB30BaTh
NOHSTUWHBIN anmapar OuOJIOTHH.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3aeaoB U TEM [IporpamMmmuoe coaepxkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeMeTa

Tema 1. buoJsiorusi Kak HayKa

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OMOJIOTUH PackpeiBath conep:xaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHATHUI: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4Hasi KapTUHA MUpa, HAYYHBIH METOJ,
bunocodueii, peuruei, STHKOM, I'HIIOTE3a, TCOPUA, METOABI
5CTETHKOM U paBoM. Ponb Guonoruu ?{CCHGHOBaHH’I' .
B (popMHpPOBaHUU COBPEMEHHOM HAyUYHOU apaKTCpU3OBatTh OMOIOTHIO Kak HAYKY,
€€ MeCTO U POJib Cpelin 1704
KApTHUHBI MHpa. Cucrema p pe ZIpyT
€CTeCTBEHHBIX HayK. [lepeuncisiTh
OMOJIOTUYECKUXHAYK.
pazzienbl OMOJIOTUH B COOTBETCTBUE
fljemoucmp ‘"ﬁ’"' M C OOBEKTaMH H3Yy4YECHUS.
opmpemi: . lapsun, I'. Mennens, HasbiBaTh BakHEHIIME OTpacCIn
H. K. Konbuos, Jlx. Yorcon n ®. Kpux. | 516 norymecknx snanmit n 3a/1auu,
Tabauywvl u cxemvt: «MeTOIBI TIO3HAHUS crosiue mepes 6uonorueit XX| B.
YKUBOU MIPUPOIBI»
1.2 | MeTroasl mO3HAHUS 1 Metobl MO3HAHUS )KUBOM TPUPOIBI PackpriBaTh coaepkaHue TEPMUHOB U

YKUBOU MPUPOJIBI

(HabJsroieHUe, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, Kiaccuukanus,
MOJICJTMPOBAHHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX).

Jemoncmpayuu:

MOHATUMI: HAYYHBIA METOJI, METOBI
HUCCIIEIOBaHMS.

XapakTepu30BaTh OCHOBHBIE METOIbI
MTO3HAHMS )KUBOUW NpUPObL: HAOIIOICHHUE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemwvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTrueckas padora Ne 1.
«cnonb30BaHUE pa3NIMYHBIX METOI0OB
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJaccuukanus, MOAeITUPOBaHHUE,
cTaTHCTUYeCKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTaHUYECKOW ITPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranuzanuu OHOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
NOMYJISIIUOHHO-BUI0BOMH,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUHN),
OounocdepHbI.

Hayxwu, nzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpPraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HW», «Y POBHU

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HM3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHM3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTs yHUBEpCAIBbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMEe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HAaCJIEICTBEHHOCTD, H3MEHUYNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONIUMCS YCIIOBHSIM).
[TpuBoANTH MpUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHS OpPTaHHU3AIUN U
CpaBHMBAThH MPOSBICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIHE B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MPEBpaIlCHHUE
DHEPTUH, CAMOBOCITPOU3BEICHHE,
CaMOPETYJISLINS, Pa3BUTHE.

CoOmronath mpaBuiia 0epekKHOTO
OTHOIICHHS K XKHUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIEC CON

1

XHUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJJIEMEHTHI.
Bopa u MmuHepanbHbIe BEllleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro Oajranca.
Jemoncmpavuu:

Juacpammsr: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacnpeneneHne XuMUYECKIX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3H;
ruApodUIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIiBaTh €IMHCTBO JIEMEHTHOTO
coCTaBa KakK OJTHO U3 CBOMCTB JKHUBOTO.
PacmipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHnu3Me; XapaKTCpu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BrISBIATE CBSA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCOIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBaTh cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OEJIKH, TTIOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHUMBbIE AMUHOKUCJIOTHI, TICTITUIHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN NOJIMNENTHI, JeHATYPALIUSL.
COCTaB. YPOBHU CTPYKTYpHI OCITKOBOU Xapaktepu3oBaTh O€ITKH KakK KJiacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYECKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH X MO CTPOCHHUIO
XUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipbie U GUOPHILISIpHBIE OCIKN),
buonornueckue GyHkimm 6eIKOB. MEPEUYUCIATh U XapaKTEPU30BaTh
Jemoncmpavuu: (GyHKIIUU OEIKOB
Tabauyvt u cxemol: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpeiBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: JEPMEHTHI, aKTUBHBIHN TIEHTD,
KaTaJIn3aTOPBI CrpoeHue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celn(PUIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
KodepmenTsl. ButamuHs.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.

Ko(hepMeHTHI, OEITKHU-aKTUBATOPHI U
OENKU-UHTUOUTOPBI.

VYKa3pIBaTh OTIN4US (HEPMEHTOB

OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
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Hemoncmpayuu:

Tabauyst u cxemvr: «CTpoeHHE
depmeHTay.

Obopyoosanue.: 000pyIOBaHHE
JUTSL IPOBEAICHUST HAOJI0ICHUH,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomur:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTAIMTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMHJIa3bl
WJIM KaTaas3bl)»

OOBACHATH poJib (PEepPMEHTOB

B ()yHKIIHOHHUPOBAHUU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TOBCEIHEBHOW KHM3HH YeJOBEKa

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaXapu bl (TII0KO34,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TIIMKOreH, 1eJUTI0J103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
dbocdonunuibl, CTEpOUIbIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckne QpyHKITUN JTUITHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHH.
JHemoncmpayuu:

Tabnuywvl u cxemol.: «YTIEBOIBI,
«JInnuaen.

Obopyodosanue: 060pyI0BaHUE

PackpoiBath copepkanrie TEPMUHOB U
TOHATHI: YTJIEBOIbI, MOHOCAXAPH/IBI,
JUcaxapu/Ibl, TOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITMKOTeH;
JUTTUBI, TPUTTUIEPUAB! (KHPBI, Maca),
dbochomumubl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTaHWYECKUX COCIUHECHUU.
KnaccuduimpoBath yrieBo bl U JIATTHABI
10 CTPOCHUIO; MEPEUUCIIITh QYHKITUN
YTIIEBOJIOB W JIUTIUIOB.

CxeMaTnyecku U300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUIIUIOB
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JUTSI TIPOBEICHUS HAOJTIOICHUH,
MU3MEPECHHI, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHre TEPMUHOB U
KUCIOThL. AT® Hyxiieorn el — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u dyHKIIMN kuciota (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIMHYKJICOTUIHAS LIETTh
Jlemoncmpavuu: (OJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
llopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankivH. HaCJIEJICTBEHHOW MH(OpMAIUN); BUIIBI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHcropTHas,
«Hyxneunossie kucnotsl; JJTHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckast CBA3b.
MouteKyJsibl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COETMHEHUS U
MUKpOIpenapaThl HOCHUTEJIH HACIEACTBEHHON
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ1 HykienHoBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kucior, ATO
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

U3YYEHUS KIIETKHU.
Knerounas teopus

Kiterounas treopust — npumep
B3aMMOJCHCTBUS UaeH U (HaKTOB
B HAYYHOM ITO3HAHUH.

MOHSATHMN: KJIETKA, TUTOJIOTHS;
PAaCKpBIBATH COAECPKAHUE MOJIOKECHUN
KJIETOYHOHN TEOPUH.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U JJICKTPOHHOI'O MHKPOCKOIIa

[lepeuncraTh u XapakTEepPU30BaTh
OCHOBHBIC METO/IbI U3YICHUS KICTKHU:
(IpUTOTOBIICHUE CPE3OB,

OKpaITMBaHUE, MUKPOCKOTIMPOBAHHE,
neHTpudyrupoBanue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEW)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak uemoctHas ;kuBasi CUCTEMA.
OO0mre MpuU3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekysbl JJHK
KaK T€HETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
YKApUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EHHOCTH CTPOCHUS
MIPOKAPHUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TIIMKOKAIUKC, UX QYHKIUU.
[Tnasmatnyeckas memOpaHa, ee CBOMCTBA
U QYyHKIUY.

PackppiBaTh copepkaHue TEPMUHOB U
MOHATHI: KJIETKHU (yKapuoTHUeCKas,
MIPOKapUOTHYIECKas ), TIJIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MTaCCUBHBIN,

AKTUBHBIN ), SHIOIIUTO3
(daromuTos, MMUHOLIUTO3),
DK30IIMTO3, KJIETOYHAs CTEHKA,
HYKJICOU/I.

CpaBHHBaTh MEX Iy COOOM
AYKapHOTUYECKUE U MPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOJCTBO U Pa3InyMs
B CTPOCHHUM KJIETOK OaKTepuid,
’KUBOTHBIX, PACTCHUI U TpHOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywt u cxemolr: «CTpoeHue
AYKapUOTUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoOU/IbI.
OnnoMeMOpaHHbIE OPTaHOUIbI KIICTKU:
OIIC, annapat ['osb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Buasimiactu.
HememOpanHbie opraHOUAbI KJICTKU:
pUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTHUKH.
OYHKIIMU OPTraHOUIOB KIIETKH.
Bxirouenus.

SAnpo — peryssTOpHbIN LHEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOIlIa3Ma, XpOMAaTHH, SAPBIIIKO.

PackpeiBath conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjomIasmMartuueckas cethb (I11C),
anmapat [ oJIbKH, TH30COMBI, BAKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (IIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, IAPO, sAepHas
000J109Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE SYKAPUOTHICCKOM
KJIETKU TI0 NU300paKEeHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PHUIIMPOBATH OPTaHOU/IBI
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XpoMOCOMBI. TpaHCOPT BEILIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvi: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
POKAPUOTUYECKON KIIETKW,
«Crtpoenue sapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaThl pACTUTEIbHBIX U
KUBOTHBIX KIIETOK.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTopHas padorta Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTECHUH, )KUBOTHBIX 1
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBHUCHMOCTH OT OCOOEHHOCTEN HX
CTpoeHus (0AHOMEMOpaHHEIE,
IByMeMOpaHHbIE, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHoM/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE  SAPO
KaK MECTO XpaHEHus, Iepenadu
(YIBOGHHEXPOMOCOM) U peaTu3aiuu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
MH(pOpPMaLlUU KIETKU.

[lepeuncnsTh U ONUCHIBATH KOMIIOHEHTHI
a5pa 1 uxX QyHKIINY;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOW KJIETKHU.
OOBACHATH OMOJIOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILIECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBath conep:xkanue TEPMUHOB U
[TnacTuueckuii Accumunsus (TIacCTUYECKUl OOMEH) MOHATUM: OOMEH BEILIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUJIALINS (PHEPTeTUYCCKUM MpeBpalleHue YHEPTuu (METa00N3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIINS, TUTACTUYECKU OOMEH,
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npoliecca Metadonusma. Poiib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTaboyu3Ma. THUIlbI
oOMeHa BeIIeCTB: aBTOTPO(HBIN U
rerepotpodubIii. Pons depmenToB
B oOMeHe BEII[ECTB u
MPEBpAILCHUHN SHEPTUU B KJIETKE.
doTOoCHHTES.

CaetoBas u TeMHOBas (a3bl
dboTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTL (HOTOCHHTE3A.
3HadeHune POTOCUHTE3A JUIsl )KU3HU
Ha 3emuie. BausiHue ycnoBui cpensl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaU€HHE XEeMOCHUHTE3a
JUIS KM3HHU Ha 3eMiie.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauyvt u cxemol: «XJI0POIIACT,
«DOTOCUHTES)

TUCCUMUJISIINS, SHEPTETUIECKUN 0OMEH,
dborocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHHTE3, MPOIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty MTOTJIOIMIEHUEM COJTHEUHOMN
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIS KU3HH Ha 3eMJie

4.2

DHepreTU4ecKuit
oOMeH

DHEPreTHUeCcKuii 0OMEH B KJICTKE.
Pacimierienue BeniecTB, BBIJICIICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUHIECKOr0 OOMEHA.
I'mukosns. bpokenuen ero BUIbL.

PackppiBaTh comepxaHue TEPMUHOB U
TIOHSTUN: SHEPTETUIECKUM OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OPOKEHHUE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHYECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JibixaHue. OKUCIUTETBHOE
dbochopunupoBanme. DPHEKTHBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUY,
«HEepreTuYecKuii 0OMeH»

AUCCUMMIISIUS, (DEPMEHT.
XapakTepuzoBaTb OOMEH BEIIECTB U
IpeBpalieHre SHEPTUHN (METab0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncniaTb 0COOEHHOCTH
TJIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyars THIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpOdHBIN.

OnuceIBaTh ATAMBl YHEPTETUUECKOTO
obmeHa (TToArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTIOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30oBaTh pEakiuy TJIUKOJIN3a,
OpO’KeHUsI, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJI€TOYHBIM
JIBIXaHUEM U CUHTE30M MoKy ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

buocunTes Oeska

Peaknnu MaTpudHOTO CUHTE3A.
I'enernueckas nandopmarus u JTHK.
Peanuzanus reneTudyeckou
uH(popMaIK B KJIETKE.

PackpriBaTh coqiep:kaHre TEPMUHOB
W NOHSATUHN: T€H, TeHEeTUYECKUI KO/,
MATPUYHBINA CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,

36



®denenansHaa nadoyaa noornamma | Buonorua. 10-11 knacchl (6a30BbIN

I'eneTnueckuil Ko MEro CBOMCTRBA.
TpaHCKpUIILKA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisauuu. Kogupoanue
aMHUHOKHUCJIOT. Pons pudbocoms
OuocuHTE3€e OciKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkamus JJHK»,
«['eHeTHYECKUM KO .

Obopyodosanue: MOCIIN- aNITTUKAITUN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCT,
BBIPOXKIECHHOCTh, YHUBEPCATHHOCTD,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peau3aluu
HACJIeICTBEHHON MH(GOpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMoiekyn PHK u Genka B kiieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounslie GopMbl )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOCHMS U AKU3HEHHOTO LIUKJIA BUPYCOB.
bakrepuodaru. boneznu pacrenuit,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh conepkanne TEPMHHOB U
MOHSITHIA: BUPYC, BUPYCOJIOTHS, KaIlCUI,
O6akrepuodar, BUpyc UMMYHOIe(HUIIUTA
yesoBeka (BIY), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOUYHYIO (DOpMY JKU3HH;
O0COOEHHOCTH CTPOECHUS U
KHU3HEACSITEILHOCTH BHPYCOB.
OnuceIBaTh )XKM3HEHHBIN ITUKJI BUPYCOB
MMMYHOJE(PUIMTA YEIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3auKHm), bakrepuodar, BUY.
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Hemoncmpayuu:

llopmpemui: ]1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarmn»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITNda,
O6aktepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJIeTb-anTuIMKaIus
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOATH MEPHI
pO(UIAKTUKA PACTIPOCTPAHCHHSI
BUPYCHBIX 3a00JICBaHU
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTounsbIit UK, WK )KU3HEHHBINA ITUKIT
knetku. Matepdasa u MuTo3s.
[Tporecchl, mpoTekaromue B uHTEpdase.
Penukanus — peakiusi MAaTpUIHOTO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONJHBIN
XPOMOCOMHBIEC HA0OPHI. XPOMATH/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [/[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.
[Tporpammupyemasi TuGesb KIETKH —
arornTo3.

PackpwiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEp(da3a,
penyIUIMKALIHS, XPOMOCOMA, KAPUOTHII,
rarJIONIHBINA, TUIIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craguu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IUKIT KIETKH;
MEePEYUCIIATh U XapaKTepru30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHW3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KIETOK.
CpaBHUBATh CTaJANU MUTO3A.
PaznuuaTh Ha MUKpoOIIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «Jlerenue KieTkmny;
moxens JJTHK.

Obopyoosanue. CBETOBOW MUKPOCKOII U
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomor:

JlabopaTopHas padota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax

Y PUCYHKAaX CTaJUuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

dopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrojioe ¥ IOJIOBOE.

Bust 6ecrnonoro pa3sMHOXKEHUS:
JeJIEHNE HAJBOE U ITOYKOBAHUE OJHO-
Y MHOTOKJIETOYHBIX, CITOPOOOpa30BaHKE,
BETETaTUBHOE Pa3MHOXKCHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €T0 3HaYCHHE
JUISCETICKIIHH.

[TonoBo€ pa3MHOXKEHHE, €TI0 OTINIHS
oT OecIoJIoro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: Pa3MHOXEHHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
AUIEKIIETKA, CIEPMATO30MU /I, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JBOMHOE OIJIIOJJOTBOPEHUE, TOJOBBIE
KeJe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOXKEHUE pacTeHUi», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3Ha4YeHHEe OECTOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOXKECHMUSL.

Briaensate BUIBI OECTIONOT0o
Pa3MHOKEHUST; BBISIBIATH B3aUMOCBSI3H
Mexy opMaMHu U CIiocodaMu
Pa3MHOXEHUS, U UX OMOJOTHIECKUM
3HAYCHHUEM.

Brangets mpuémaMu BeTeTaTUBHOTO
Pa3MHOXEHUS KYJbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKkTepru30BaTh MOJIOBHIC KIICTKH:
STTICKJICTKH, CIICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Craauu meitosa. [Ipoueccsl,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHne XxpoOMOCOM B MENO3€E.
Kpoccunrosep. bruosiornaeckuii cCMbICT
Y 3HAYECHUE MEeno3a.

Hemoncmpauuu:

Tabnuywl u cxemol: «JleNCHUECKICTKNY,
«Menos».

Obopyoosanue: moaens JTHK;
MAarHuTHas MOJIC/Tb-aNTINKALIUS
«JleneHue KIeTKn»

PackpsiBaTh comepxkaHne TEPMUHOB U
MOHSATHUIN: MEI103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuzoBaTh MEM03 KaK CIoco0
KJICTOUYHOI'O JCJICHUS; ONMUChIBATH MEI03
MO CTaJINsIM; CPABHUBAThH CTAJIUU MENO03a
1 MHUTO3a.

Paznuuarhs Ha pucyHKax cTaauu Menosa;
PacCKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4 | ObpazoBanue u ["ameTorenes — npoiiecc 0Opa3zoBaHuUs PackppiBaTh copepkaHue TEPMUHOB H
Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHATHI: TAMETOTeHE3, CIIEPMaTOTeHE3,
KJIETOK. [TonoBbIe Kemne3bl: CEMEHHUKHA U OOT€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auuHuku. OOpa3oBaHue U Pa3BUTHE STTICKJICTKA, TTOJISIPHBIE TETbIA.

MOJIOBBIXKJIETOK — raMeT (CrepmMaTo30ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
AUIEKIETKA) — CIEepMaTOreHes3 u raMeToreHe3a y >KMBOTHBIX U €0 CTaJIuu;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TOJIOBBIE KJICTKH JKHBOTHBIX U OITACHIBATH
STATICKJIETOK M CTIEPMAaTO30HUI0B. MPOIIECC UX Pa3BUTHSI.

OmonotBopenue. [Taprenorenes. CpaBHUBATh CLIEPMATOTEHE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMJIOI0TBOPEHNUE,

Tabnuyvt u cxemol: «IIpsiMoen HenpsiMoe | OMOJIOrMYEeCKOe 3HaUEHUE

paszButHe», «['ameTorenes OIIOZIOTBOPEHUS

y MJICKOTIUTAIOIINX U YEJIOBEKAY.

Obopyodosanue: monenb meTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapathbl «CriepMaTo30HIbl

MJICKOTIUTAIONIETO», « SNIIeKIeTKa

MJIEKOTTUTAIOLLET 0.

Jlabopamopnvie u npakmuueckue

pabomul:

JlabopaTtopHas pabota Ne 4. «M3yuenne

CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTax

5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BuTHE OMOpHOHaIbHOE Pa3BUTHE U MOHATHIA: OHTOTEHE3, YMOPHUOTEHE3,
OpraHu3MOB (amOpuoreHes). DTarbl SMOPUOHAIBLHOTO | 3UTOTa, ApobJieHHne, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actyna, 6JacTouenp,
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IpoOieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (TMYUHOYHOE).
Biusnaue cpeapl Ha pa3BUTHE
OpraHu3MoB; (aKTophbl, CIIOCOOHbIE
BBI3bIBATh BPOXJACHHBIE YPOJICTBA.
Poct u pazButue pacrennii. OHTOreHe3
LBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH,
CTaJNM Pa3BHUTHSL.

Jemoncmpavyuu:

Tabauywvt u cxemor: «OCHOBHBIE CTaAUNU
OHTOreHe3a», «IIpssmoe u Henpsamoe
pa3BUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI

racTpyia, Helpyina, OpraHOTeHe3;
3apOJIbIIIEBBIC JJUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIOpa, TbUIBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

Onpenenars dTanbl SMOPUOHATIBLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXO/ISIIINE HAa KKIOM dTarle.
CpaBHMBaTh IEPUOJIbI OHTOTEHE3A;
MPSAMOE ¥ HEPSIMOe (JIMIMHOTHOR)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJI0OBEKA.

OnuceIBaTh MPOILIECC IBOMHOTO
OTUTOIOTBOPEHHUS Y IIBETKOBBIX
pacteHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofep:kaHue TEPMUHOB U

O HaCJIEJICTBEHHOCTHU Ponp muronoruu u sMOpuooruu MOHATUMN: T€H, TEHOM, TeHOTHII, (DEHOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUM FeHeTHKU. Bxian XPOMOCOMBI, aJJIEJIbHbIE T€HBI (aJIeIN),
POCCHICKHUX M 3apyO€kKHBIX YUCHBIX B rOMO3HMI0Ta, FETEPO3UroTa,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMHHAHTHBIN MpU3HaK (FeH),
(rubpua0IOTNYECKUi, pelieCCUBHBIN MTPU3HAK (T€H), YhcTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, THOPHU]T.
T€HETUYECKHUI). [lepeuncnars 1 XapakTepru30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKHU: THOPUAOIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CX€Max CKPEIMBAHUM. | TCHETUYCCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pEeLEeCCUBHbBIE TPU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KABOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoOB, ITonmp30BaTHCA TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue: MOJIENb- ANITITUKALIS JUTSL 3aMKUCU TEHOTUIMUYECKUX CXEM
«MoHornOpuaHO€e CKpenBaHue, CKpeIIMBaHUs
repbapuii «['opox moceBHON

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBaHUS PackpbIBaTh copepkaHre TEPMUHOB

HACJIeI0BaHUS MPU3HAKOB, YCTAaHOBJICHHBIC U TIOHSTHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpeluBaHue, QCHOTUITMYCCKUE

MonorubpuaHoe CKpeIlMBaHue. 3aKOHETMHOOOpa3Hsl IpyIIbl, THOPUIONOTHYECKUN METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB

AJOMHUHHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a 4YUCTOTHI raMerT.
[lonHOEM HemoaHOE JOMHWHHUPOBAHUC.

(mOJTHOE, HETIOIHOE ), PACILICTICHHE
B ITOTOMCTBRE.
OnuceIBaTh METOIUKY TIPOBEACHHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauywr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pACIIEIJIEHUS U €ro
LHUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MoOJIeH-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «HenomHoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHne 3aKOHOB
eauHoo0pas3usi THOPUIOB MEPBOTO
MTOKOJICHHSI ¥ 3aKOHA PACIICTICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus, 00BICHITH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a91

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpeuBanme. 3aKoH
HE3aBUCUMOTO HaClIeJOBaHUs
npu3HaKoB. L{uToreHeTnueckne OCHOBBI
TUTAOPUTHOTO CKpPEITUBAHUS.
AHanusupylouiee CKpeuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUS
reHOTUIa 0coOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- ANITTAKAIUS
«JlurnbpuIHOE CKpEIIBAHKE)

PackpwiBaTh cojiepkaHue€ TEPMUHOB U
MOHATHUN: TUTUOPUHOE CKpPEILIMBaHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnnaens

10 U3YYCHUIO HACIIEAOBAHUS JIBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsIBaTh conepkxaHue 3aKOHA
HE3aBUCHUMOT0 HACIIEOBAaHUS TPU3HAKOB.
[IpumeHITP MaTEMaTUUYECKHUIN pPACUET
C IOMOIIIBIO METO/1a IEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIerIeHUs] TPU3HAKOB Y TOTOMKOB
1o eHOTUITY U T€HOTHUITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO

44




®denenansHaa nadoyaa noornamma | Buonorua. 10-11 knacchl (6a30BbIN

CKpEeLIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
TF€HETUYECKHUE 3a/1a4l Ha JTUTHOPUIHOE
CKpEILBaHUE

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE Hace0BaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHTroBepa. XpOMOCOMHAs TEOPUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMerios»,
«I"eHeTYeCKUEe KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue.: MUKpoOIIpenapaT
«/Ipo3oduna» (Hopma, myTanuu GopMbI
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Moaenb-anmnkanus «I[lepexpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBath copepxaHue TEPMUHOB U
MTOHATHN: CUEIJIEHHOE HACIIEIOBAHNE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOpPraHuja.

Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOU TEOPUU
HacneacTBeHHOCTH T. Moprana;
pacKpbIBaTh COJIEpKaHne PabOThI

T. MopraHna 1o cuersjieHHOMY
HACJIEIOBAHUIO T€HOB U IPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuceIBaTh CXEMbI CKPELIMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSACHSATH IPUIHHBI PEKOMOMHAITNH
T'€HOB, OIMPEACIATh YUCIO TPy
CLEIUICHHS T€HOB; pEIIaTh FTEHETUYECKHE
3a/1a4M HA CLETUIEHHOE HaCJIeI0BaHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHle TEPMUHOB U
Hacnenosanue OIIPENIEIICHHE M0JIa. AYTOCOMBI U MOHSTHI: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTeporaMeTHbIE OPraHU3MBI. TOMOT'aMETHBIN I10J1, FETEPOraMEeTHBIN

HacnengoBanue npru3HakoB, CUEIJIEHHBIX | ITOJI, CLEIJIEHHOE C ITOJIOM HAcJIEA0BaHHE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICIICHUS
H.A. Basuiios. [10JIa y pa3JIMYHBIX OPraHU3MOB.
Tabauywvl u cxemvl: «I'eHeTUKA MTONAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNUS, HaCJIEIOBAHUSI PU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € NI0JIOM», «KapuoTunsl Y HE CUEIUICHHBIX CroJioM. Pemars
YeJIOBEeKa U KUBOTHBIX) Ir€HETUYECKHUE 33/1a4M Ha HACJIEI0BaHUE
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3menunBoCTh. Buabl N3MEHUUBOCTH: PackpbIBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATHUIN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIEICTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

MU3MEHYUBOCTH. XapaKTEPUCTHUKA
MOIU(PUKATNOHHOW U3MEHUNBOCTH.
BapuanuuonHbii psax v BapualMoHHast
kpuBas. Hopma peakunu nprsHaka.
KosnuecTBEHHBIE 1 KAUECTBEHHBIE
IIPU3HAKU U UX HOpMa PEaKLUU.
CaoiicTBaMoAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYNBOCT,
BApUAIIMOHHBIN psiJi, BApHaHTA,
BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpPMA pEaKLNH, KOJIMYECTBEHHBIE U
KauEeCTBEHHbIC PU3HAKHU.
KnaccuduimpoBatb BUbI
M3MEHYMBOCTH U BBISIBISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYHUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U

OOBSACHATH €€ 3HAUCHUE JJIA OpraHnu3MOB.

PaznnuaTth KOJIUYECTBEHHBIC U
Ka4CCTBCHHBIC IIPU3HAKH, CTPOUTD
BapPIaI_[I/IOHHblﬁ pAad, BapualkuOHHYIO
KpHUBYIO, BBIYHUCIIATh CPCAHCC 3HAYCHUC
IIpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

HacnencrBenHnas, uiy reHOTUIUYECKAst
n3MeHuYnBOCTh. KomMOUHaTUBHAS
WU3MEHYMBOCTb. M€e03 1 OJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTanmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacroTa ¥ NpUYUHBI MyTaLUM.
Myrtarennbie (haKTophbI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunosa. Buesnepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBumnos.
Tabauywl u cxemol: «MyTarmoHHas

PackpeiBath copep:kaHue TEPMUHOB U
MOHSATHI: HACIEACTBEHHAs
M3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MYTAIIUOHHAS
M3MEHYUBOCTb, MyTaHT, MyTAIlUU:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJIMIUIOUANS, aHEYTUIOUUS, MyTareHsbI.
XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHON M3MEHYUBOCTH

H. . BaBwioBa u 0OBSICHATH €10
3HAYCHUEJIS1 OMOJIOTUN U CEJICKIIUU.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTh
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUUNHBI BO3SHUKHOBEHHUSI
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U3MEHYHBOCTH.
Obopyodosanue: MAKPOCKOTI,
Mukpornpenapar «Jpozoduna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C IECTPOil
OKpPacKOM JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomul:

JlaboparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guibl Ha TOTOBBIX
MHUKpOIIpeTnapaTax

MyTaIui, poib (GakTOpOB-MyTarcHOB.
CpaBHHMBaTh BHUIBI MyTallii; BBISIBIISATH
MPUYHUHBI HACIEICTBEHHOU
W3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYyXaroiieu cpeje (KOCBEHHO).
XapakTepu30oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoreka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHI, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-TEHETUUECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomounkto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIE3HU

C HacJIeACTBCHHOM
MPEIPACIION0KEHHOCTHI, XPOMOCOMHBIE
0ose3nn. CoMaTU4YeCKue U
F€HEPATUBHbBIC MYTAllUU.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
re€HEaJOTUYECKUN METO, POIOCTIOBHEIE,
OJIN3HEIIOBBI METO/I, HACTIEICTBCHHBIC
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEIPaACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
T€HETHUKHU YEJIOBEKA; MPUBOAUTH
MIPUMEPHI HACJIEACTBEHHBIX 0OJIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
NpOQUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-T€HETUYECKOT0
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CrtBosioBbI€ KiIETKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I H JICUCHU I'CHCTHYCCKUX

Oonesneil. MeauKko-TeHETHIECKOe
KOHCYJIbTUPOBAaHHE. 3HAUCHHE
MEJIMIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICUCHUN
TCHETHYECKHUX 3a00JIeBaHUI YeIOBEKa.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «<HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIi
KpOBW».

Jlabopamopnsie u npakmuyeckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocTaBieHUE U aHAIA3 POAOCTOBHBIX
YeJI0BEKA

KOHCYJIbTHPOBAHHS.
BbIABISTH M cCpaBHUBATH MEXTY COOOM
JOMHUHAHTHBIE U PELIECCUBHBIE TPU3HAKU
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojziep:kaHre TEPMHUHOB

U Tpoliecc

3apoKIeHUE CEJICKIIMU U TOMECTUKAIIHS.

Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

L{eHTpBI MPOUCXOKACHUS TOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
IITaMM, JOMECTUKALIMS, WIIN
OJOMAIITHUBAHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PAaCTECHUU U
KUBOTHBIX, TUOpHUIA3AITHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBuios.
Tabauyvt u cxemwvi: xapra «lL{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpacTeHUI», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. U. BaBunosa

0 LIEHTpaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHMil; pa3auyaTh HEHTPHI HA KapTe
MHUpa, CBSI3bIBATH UX
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pacTeHul, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. @. 1BaHOB.
Tabauywl u cxemwvi: «OTHaICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @. BaHoBay, «llomummonaus.
Obopydosanue: MyJISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomul:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIU TETJTMYHOE XO035HUCTBO)

[IpuBOAUTE TIPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnsoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAHCTEHHBIX Oprann3MoB. Kietounas
uHXeHepus. KileTouHbIe KyJIbTYpBI.
MUKpPOKIOHAIbHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOITPOAYKTHUBHBIX

PackpsiBaTh conepaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
VH)XEHEPUs, TeHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (reneruvecku
MOAU(PUIIPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib [IPOU3BOACTBA, OCHOBHBIE
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CEJIbCKOXO3STUCTBEHHBIX OPTaHU3MOB. JTOCTUKEHHS] OMOTEXHOJIOTHH B 00JIaCTH

DKOJOrMYECKUE N ITUYECKUE TPOOJIEMBI. | IPOMBIIIIEHHOCTH, CEIBCKOTO XO35HCTBA

I'MO — reseTnuecku W MEJTUIIUHEL.

MOAU(PUIIUPOBAHHBIE OPTAHU3MBI. [lepeuncnarh U XapaKTepu30BaTh

Jlemoncmpayuu: OCHOBHBIEMETO/IBI U TOCTHKEHUS

Tabauywvl u cxemol: «OOBEKTHI OMOMH)KEHEPHH.

OoroTexHonoruny», «Kiaerounsie OO0cyX1aTh HKOJIOTMYECKUE U

KYJIBTYpPBI M KIIOHUPOBAHUEY, ATHUYECKHE aCMIEKThI HEKOTOPBIX

«KoHcTpynpoBaHue 1 IEPEHOC TE€HOB, HCCIIE0BaHMI B 001acTH

XpPOMOCOM» OMOTEXHOJIOTMH (KJIOHUPOBaHMS,
HCKYCCTBEHHOTO OIJIOJJOTBOPEHHUS,
HaNpaBJICHHOIO U3MEHEHUs FeHOMa U
CO3/1aHUS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coqepkanue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

IBOJIONUS U METOBI
€€ N3y4cHUs

1

IIpennochuiKu BOBHUKHOBEHUS
ABOJIIOIIMOHHON TEOPHUHU. DBOTIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneonTOIOTMYECKHE:
MTOCJICAOBATSILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTHYECKOM JICTOIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznmuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
1 pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXO0JICTBO MEXaHM3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: SBOJIIOIMS, IEPEXOAHbBIE
dbopMbI, hUmOTEHETHUECKUE PSIIbI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIIEBOTO CXO/ICTBA,
OMOTreHETUYECKHUM 3aKOH,
TOMOJIOTHYHBIC Y aHAJIOTUIHBIE
OpraHbl, pyAUMEHTAPHBIC OpPTaHbI,
aTaBU3MBI.

[lepeuncasiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHJICTEIIHCTBA
HBOJTIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpadpuyeckue,
IMOPHOIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJICKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUISCKUX
PSIIOB.

[TpuBoUTE (HOPMYTHPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHBIE TTpernapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoAdCTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBoutoninoHHas teopus Y. J{apeuna.
[TpenmochlIKu BOZHUKHOBEHUS
JapBUHU3MA. J[BIKYIIIHE CHITBI
HBOJIIOLIUY BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYECHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyeckasi TEOpHs BOJIIOLINU

PackpriBaTh coniepxkaHre TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUH; CPABHUBATH B3TJIAAbIHA BUI U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuna.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMAaTUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «Ilomynsiumy,
«Kapra-cxema MapiipyTta myTenecTBHUs
Y. JapBunay, «Dopmbl 00pbOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHoroo0dpasue nmopoj
YKUBOTHBIX)

OMHapHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOIIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHS
ABOJIOLMOHHON Teopuu Y. J/lapBuHa.
PackpbIBaTh coiep:kaHue IBOFOIMOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POopMBI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS] CHHTETUYECKON
teopuu sBoonuu (CTD) u oOBICHATH
e 3HaueHHe AIIOUONOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AVHHUIABUA U SBOJIFOLIHH.
Hemoncmpauyuu:

Tabnuyvt u cxemor: «llomynsmmy,
«MyTanMoHHas U3MEHUYUBOCTbHY.
Obopyoosanue: MUKPOCKOTI,
MuKpornpenapar «/[pozoduna» (Hopma,
MyTari (POPMBIKPBIITBLEB U OKPACKH
Tena), Mojaenb-antkanus «llepexkpéct
XPOMOCOMY.

PackppiBaTh conmepkaHue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOIINS, BUI,
KpUTEPHUH BUA, apeaJt, TOMyJIsIIus,
reHooH/1, MyTaIluy, KOMOUHAIIUN
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUILY U
L[EJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaensats kputepun Buia
(Mopdonornueckuii, pu3HMOIOTUUECKHUH,
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Jlabopamopnwie u npakmuueckue
pabomot:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXUMUYECKUI, TCHCTUYCCKUH,
AKOJIOTMYECKUM, TeorpaduuecKkuil) u
MPUMEHSATh KPUTEPUU JJISI ONMCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOIMYJISAIUI0 KaK
CTPYKTYPHYIOCAUHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKa3aTeNIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JIBrxymume cuibl ((pakTopsl)3BoOIMK | PackpeiBaTh cojep)kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaluOHHBINA NOHATUN: KOMOUHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs U3MEHYHMBOCTb, MyTaIlU1, MyTal{MOHHBIN
M3MEHYHUBOCTD. [lOMyNIAIIMOHHBIE BOJIHBI | MPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omsaus u murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapHBIE
Tabnuysl u cxemul: «J{BUKYyIINE CUITBI (aKTOPBI HBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Ipei( reHoB, W30S, MUTPALIUSL.
VYcraHaBIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJbTaTOM JIEUCTBUS
JBIDKYIIAX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrectBenHsIii 0TOOp EctecTBennsbIit oTO0p — Hampasstomuid | PackpsiBathk copepkaHue TEpPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSITUH: €CTECTBEHHBIN 0TOOD, O0pHOa
3a CyIIIECTBOBAaHUE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOODA.
Xapaktepu30Bath (JOPMbI €CTECTBEHHOTO
oT0opa (ABIKYIINMA, CTAOMIN3UPYIOIIHA,
JAM3PYITUBHBIN) U CPABHUBATH HX MEXIY
co00i1.

XapaktepuzoBaTh O0pLOY
3a CYIIIECTBOBAHKE U CPAaBHUBATH €€

BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(hakTOpamMu BHEIIHEH CpeIbl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJOTHIECKOE BHI000pa30BAHKEC.
Obopyoosanue:

kosutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y ) KUBOTHBIX),

PackpbiBath cojiep>kaHre TEPMUHOB U
MOHSTHIA: PUCTTOCOOJICHHOCTD,
MTOKPOBUTEIHCTBEHHAS U
IpelocTeperaolas oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OPraHU3MOB.
BBISABIATE 110 M300paKCHUSAM, HA KUBBIX
1 (DUKCUPOBAHHBIX TpeErapaTax MPUMEpPHI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMs, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71eC000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BU1000pa30BaHMUS;
OMHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUTIAMU OKPaCKH; HaOOp TUIOA0BU
CEMSIH.

Jlabopamopusle u npakmuyeckue
pabomot:

JlaGopaTtopHas pabota Ne 2. «Onucanne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1I000pa30BaAHMUS

1.7

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayuensHas. HeobpatumocTh
sBoJironu. [Ipoucxoxnenue

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias crieruaan3anusl.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0IIas
JEeTCHEePAITHS.

Obopyoosanue: monenb « OCHOBHbBIS
HaIpaBJICHUS DBOJIIOIHMIY; 00BEMHAS
Moaenb «CTpoeHHe TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
MNOHATUN: MAaKPOIBOIIOLINS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpece U perpecc,
apomopdo3, uauoaganTaius, ooas
JereHepanus, afanTUBHAs paauallys.
Xapaktepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBisats apomopdo3sl 1
UIMO0AIaNITallUd YPACTCHUN U
’KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUN MPOTPEcC
1 OMOJIOTUYECKH perpecc, apoMopdo3,
UIN0AIANITAIIAI0 ¥ OOIIYIO
JIereHepaluio.

BBIABIIATH B3aMMOCBS3U MEXIY YTSIMHU
Y HalpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMH U KUBOTHBIX

NToro yacos 1o reme
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Tema 2. Bo3HUKHOBEeHHeE U Pa3BUTHE KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unore3sl
MPOUCXOXKICHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUSA

0 3apOKJICHNM XKU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJe: abuoreHe3 UMmaHCIepMus.
XuMHUUYECKasi SBOJIFOIIUS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX I'PYIIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. U. Onapumn, I'. IOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturenpHas kieTka», « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackppiBath copepkanne TEPMUHOB H
MOHATHI: KpearmoHn3M, a0UOTeHe3,
BUTAJIN3M, TAHCTICPMUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CHUMOMOTEHES3.
XapakTepru30BaTh METOJIBI U3YICHUS
HMCTOPUYECKOTO MPOILIOTO 3eMIIH.
[TepeuncriaTh OCHOBHBIC ITAITbI
XUMUYECKON HOMOIOTHYECKON
ABOJIIOLIHH.

N3naraTth copepkaHre TUTIOTE3 U TEOPUI
BO3HMKHOBEHUS JKU3HU Ha 3emJie
(KpeanoHu3Ma, CaMONPOU3BOJIILHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kciepumenTsl C. Mumiepa
u I'. FOpu no nmoiy4yeHnto opraHndeckux
BEIIIECTB U3 HEOPTAHUYECKHUX IMyTEM
aOMOTEHHOTO CHHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3ornickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKUH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METOBOM.
Kaitno3olickast apa 1 €€ epruosl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdho3bl

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKast TaONINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKONAEMBbIX KUBOTHBIX M PACTCHUIN.
Jlabopamopuvie u npakmuuecxkue
pabomut:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0OBATEIIBHOCTh S0HOB:
KaTapxeu, apxeu, MpoTepo30iu,
(haHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUICKUI, OPTOBUKCKHIA,
CUITYPUMCKHUI, TIEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IEPMCKHM,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBLIM 1 HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPTaHUYECKOTO MHUPA

I10 3paM ¥ NEPUOAAM IF€OJIOTHUYECKOU
WCTOPHUM; HTAIbl PA3BUTHS
PACTUTEIBLHOTO U KUBOTHOTO MUPA.
Breienuts riaBHbie apoMop(o3sl
pacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty COOO0M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSATUMN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEeMAaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemor: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaThb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpriBath conepkaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Butue mnpencraBieHuUit
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTHY.

ObopyoosaHue: CICTIKU UITN
M300paKeHUs] KAMEHHBIX OPYAHiA

TOHSTHM: aHTPOMOJIOTHS, AHTPOIIOTECHES,
4esloBeK pasymHbI(HOMO sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O MPOUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHWBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJIECHUH YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJIOKECHIE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bua HOMO sapiens, nepedncisaTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuNiiYesIOBEKa U JKUBOTHBIX.
OOBSCHATH U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIoOBEKa JIUIsl TOHUMAaHUsI MECTa W POJIH
YeJoBeKa B MPUPOJIE

2.5

JIBHOKYILIME CUIIBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTpornoresesa. Hacneacrsennas
M3MEHYHMBOCTb U €CTECTBEHHBIN O0TOOP.
OO6miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIJICHUE, PEYb.

Hemoncmpavyuu:

Tabauyst u cxemvt: «CpaBHEHHE
aHATOMHYECKHUX YepPT CTPOCHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOIOTMYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHKE: MYJISKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBath copepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs EATeTbHOCTD,
noJIMMOphU3M.

XapakTepru30BaTh JBIKYIIIHE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUUECKHE U COI[UATbHEIC,
CpPaBHUBATHh MX MEXIYy COOOM
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2.6 | OCHOBHBIC CTaUU OCHOBHBIE CTaIUM U BETBU BOJIIOIUU PackpeiBath copep:kaHrue TEPMUHOB U
ABOJIIOIIMU YEJIOBEKA YeJIoBeKa: aBCTpajJonuTeku, YemoBek MIOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMelbiid, YenoBek MpsaMOXO TSI, YMEJIbIN, YEJIOBEK MTPAMOXOIALINH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HeaHJiepTajiel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOI'O THIIA. HEOJUTUYECKAS PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsl CYIlIECTBOBaHUSI, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIIOIINH
MO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BEeKa: XPOHOJIOTHYECKUI BO3PACT,
Hemoncmpayuu: apeaJl pacrpoCTpaHeHUsI, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MECTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU U
NAJICOHTOJIOTMYECKUX HaXOIOK IPEIKOB | OPYIUs Tpyaa
COBPEMEHHOT'O YEJIOBEKa,
«JlpeBHeimme moan», «IpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyIoBaHUE: MYIISIKH
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOTIA,
HEaHJIepPTaAJIblia, KPOMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmnepsl, pyousna, ckpebdiia

2.7 | YenoBedeckue pachl Yenoseueckue packl. OCHOBHbBIE PackpeiBath coqiepkaHue TEPMUHOB

Y TIPUPOJHBIC
aJjanTally 4eJI0BEeKa

OOJIBIIME PACHI: €BPONICOUTHAS
(eBpasuiickasi), HErpO-aBCTPATOUIHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

Y TIOHATHUM: PAChl, PACOTEHE3, COLIAAII-
JApBUHU3M, PACU3M, METHUCALIUS.
XapaKkTepu3oBaTh U CPABHUBATH
MPEACTABUTEIIEHYEIIOBEYECKHUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejaoBeueckux pac. Kpurtuka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpavyuu:

Tabauyst u cxemol: «YenoBedeckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEeI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3sIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTb
PacoOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKpPY:KaOUIas cpeaa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauuu pa3aensl | PackpeiBaTh conepikaHrne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBbIC
MeTopI SKOOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHI OKPYKAIOIIEW CPebL,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, YKOJIOTUIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [Tepeuncnsath 3a7a4u SKOJI0TUHU, €€
K. ®@. Pynswe, O. I'ekkens. pas3nensl UCBS3U C APYTMMU HAyKaMU.
Tabauyvr u cxemvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH HKOJIOTHYECKUX UCCTICIOBAHUIN

3.2 | Cpensl obutanus u 1 Cpenbl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackpwIBaTh cofiepikaHre TEPMUHOB

IKOJIOTHYECKHE
(akTopsI

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okosoruueckue HakTopbl.
Knaccudukanuys 3K010ruaecKux

Y TIOHSTHUH: cpefia OOUTaHuUS,
HKOJIOTHYECKUE (PaKTOPHI,
OMOJOTHYECKUI ONTHMYM,
OTpaHUYMBAIOIINNA (JTUMUTHUPYIOLTUIN )

64



®denenansHaa nadoyaa noornamma | Buonorua. 10-11 knacchl (6a30BbIN

(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyvt u cxemvi: «CpenploOUTaHUS
OpraHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBUS CPEJl
oOWTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaATh
AKOJIOTHYECKHE (DaKTOPHI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIC.
OmmceIBaTh AEUCTBHE YKOJIOTHYESCKUX
(hakTOpOBHA OpTraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KU3HEACATEILHOCTU
PaCTEHUN U JKMBOTHBIXPA3HBIX CPET
oOHnTaHUs

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
TEeMITepaTypa, BIAKHOCTb.
®otonepuoansm.IIpucnocodbnenus
OpPTaHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabauyvt u cxemovl: «DOTOTEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopHas pabora Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
pacTeHUH U3 Pa3HBIXMECT OOUTaHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMIIepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OMOTOTHUYECKHE HAOIIOICHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJII0ICHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYEeCKUE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XUILHUYECTBO, IIapa3UTHU3M,
ero opmel. [lapazutusm, Koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTYyaju3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeUTpaiu3M. HEUTpaIU3M.
3HaueHue OMOTHUYECKUX XapakTepHu3oBaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKkTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: MpUMEPBI B3AUMHOU
Tabnuyvl u cxemol: «lluiesbie nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTHYECKUXB3aUMOIEUCTBHIA
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cosiepkaHre TEPMUHOB U
XapaKTEPUCTUKU nonyisiuru. OCHOBHBIEIIOKA3aTeln MOHSTHI: NOMYJISILIMSL, YACTIEHHOCTD,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTbD, INIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Hemoncmpayuu:

Tabnuywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopuvle u npakmuuecxkue
pabomut:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJICHHOCTHU TOMYJIALIHMH.
XapakTepu3oBaTh OCHOBHBIE TTOKA3aTEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILUN; OTUCHIBATH MEXaHU3MBbI
PEryIsiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHu3MOB — OHUOIEHO3. PackpriBaTh conepkaHue TEpMUHOB U
OpraHU3MOB CrpykTyphl OMOLIEHO3a: BUI0Bas, MOHSTUI: OUOIIEHO3, FKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOreo1eHO03, BU/IbI-IOMUHAHTHI,
(uieBast). Buabl- 1OMUHAHTHI. DKOJIOTHYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €r0 BUIOBYIO,
Tabnuyst u cxemol: «lluneBpie nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYpBHI.
Obopyoosanue: MOJIeTb-aNIUTAKAIUS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €TO
«PacturenpHbie COOOIIECTBAY; CTPYKTYPbI U CYIIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPECIIEHHON TEPPUTOPHH.
OOBACHATH OMOTOTUUECKHIT CMBICIT
SPYCHOCTH WIIMCTOBOM MO3aWKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPO(QUUECKYIO CTPYKTYPBI, CBSI3U MEXTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (3KOCUCTEMBI). | PackpeiBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[MTousTHe 00 3KOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MMOHATUH: DKOCUCTEMA, OMOT€OIIEHO3,
MPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuleBbIec IS U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISIHUS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpupoaHbie
coobmecTBay, «llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUYECKUE
UpaMUJIbl, OomMacca, IpoAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEOOXOUMOCTb TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
NUpamMuIbl YUCICHHOCTH U TUPAMHMIBI
OMOMACCHI.

CocTaBisATh LENU U CETU MTUTAHUSL.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CyKILIeCCHs).

OnuceIBaTh MEXAHU3M MOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBIISATh
MPUYHUHBI U 00LIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[Ipuponsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKOoCUCTEMA XBOMHOTO MU
LIMPOKOJINCTBEHHOTO JIECA.

PackpeiBath copepkaHue TEPMUHOB U
MMOHSTUI: BOAHBIE YKOCHUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«DKocHuCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pacTeHU U )KUBOTHBIX,
MIPUHAIICKAITUX K Pa3HBIM
AKOJIOTUYECKHUM TpyIllaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPraHU3MbI, 00pa3yroIue
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPONIIOTE€HHBIE YKOCUCTEMBI. PackpbIBaTh copepkaHue TEPMUHOB U
KOCHUCTEMBI ATpPO3KOCHUCTEMBI. MIOHATUI: AHTPOIIOT€HHAsl IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTema, ypooskocucreMa,
X035CTBEHHOE 3HAUCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepru3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTHU dKOcHcTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0 pa3HO0Opasus [IpuBOAWTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCUCTEM CBOE MECTHOCTH, OIHACHIBATh
Hemoncmpauyuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomekuys «Bpenuteny | mpupogHbIX SKOCUCTEM U
BAXHEHNIINUX CEIBbCKOXO3SUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBaTh coepkanue TEPMUHOB U
rii00anpHas ['panulibl, COCTaB U CTPYKTYypa NoHATUM: Ouocdepa, )KUBOE BEUIECTBO,

HKOCHUCTEMA 3EMIIUA

ouocdepsnl. JKuBoe BEIIECTBO U €T0
¢ynxun. Ocobennoctu 6nocheps! Kak

JUHAMHYECKOE PABHOBECHE.
OuenuBars Bkiaja B. U. Bepraackoro

69




®denenansHaa nadoyaa noornamma | Buonorua. 10-11 knacchl (6a30BbIN

r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackuiu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHne yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OuoCcQepsl,
(byHKIIUH )KUBOTO BelecTBa Onochepbl
1 onpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACIPOCTPAHECHUSI.
[TpuBOAUTE PUMEPHI TPOSBICHUS
(GyHKLHIA )KUBOTO BenlecTBa onochepsl,
OMOTeOXUMHYECKOU JeSITeTbHOCTH
YeoBeKa.

[lepeunciarb ocoOeHHOCTH OUochepsl
KaK I100aJIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath coepxanue TEPMUHOB U
CYIIIECTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSITUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOreOXUMUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yriaepoaa B Ouocdepey, «Kpyrosopor OMOreOXMMHUYECKHE IUKITBI a30Ta U

a30Ta B MPUPOIEH yriepoza B 6uocdepe.
OOBICHATH IPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CYyIIH 3eMIIH

4.7 | YenoBedyecTBO YenopedecTBO B Onochepe 3emii. PackpriBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC U3MEHEHHUSI
B Onocdepe. ['modanbHbIE

HOHSITUNA: aHTPOIIOT€HHBIE U3MEHEHHUS,
HKOJIOTUYECKUN KPU3UC, TTI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «[louBa — BaxkHeiIas
cocTasJsironias onochepn», «DakKTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POJIH
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
W3MeHeHu# B bnocdepe.

OneHnBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3IYILIHOM, BOJTHOM CPEJbI, U3MECHEHMUS
KJINMaTa, COKpaIIeHUs
OouropazHoobpasus.

dopMyIUpPOBaTH COOCTBEHHYIO MO3UIUIO
10 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHUYECKUM
npobJieMam, apryMEHTUPOBAThH CBOIO
TOYKY 3pCHHUS.

HaspiBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOM ITUKHU,

PacKpbIBaTh 3HAYEHHE Mporpecca

JUTS1 IPEOI0JICHUS DKOJIOTHYECKOTO
KpH3Hca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBoctr 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECYypCaMH M HX
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBath conepkaHue TEPMUHOB U
IOHSTUI: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh palMOHAIBHOE
UCIIOJIb30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUSA KOHLENIUU
YCTOMYUBOI'O pPa3BUTHUS
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Hemoncmpayuu:
Tabnuyvl u cxemol: «buocdepa u
4eJIOBEK»

HToro yacos no Teme 9

PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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