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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETHUECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOITUX TENISIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit denepanuu, a TakKe MOJIOKEHUs O crielinduke
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM KUBOM TMPUPOJABI U OOCCICUCHUU
CYIIIECTBOBAaHMSI YeJIOBEeYECKOro obmiecTBa. COTjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu Ja€T MpeaCTaBICHUE O MEJIsIX, 00 00I1el cTpaTeruu
o0y4eHUsI, BOCIUTAHUSI U PA3BUTHSI 00YyUaIOIKUXCSI CPEACTBAMH YyUeOHOTO IpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1o pasziesaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Y4YEHUs] YUEOHOro MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpamme 1o OHONOTMM TakXe YUYUTHIBAIOTCS TpPeOOBaHMUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUM OOyYaroOlUXCSd MO0 OCBOCHHUIO COJIEPKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHb) peali30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3y4YeHHWU OWOJoruu, Ojarojapst 4emy B HeEl
MPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpHUpPOJIHON cpeje.
[TosTOMYy HapsIy ¢ U3ydyeHHEM OOIICOMOJIOrHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEIACTBEHHBIX 3a00JICBAaHMMA YeEIOBEKA, MEINKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH 11e1eCO00pa3HOTo
MOBEJCHUS B OKpYKaroleh MPUPOJHON cpelie, aHaIn3a BIUSHUS XO35HCTBEHHON



NEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenne BHUMaHUSI K TPUKIAJAHON HampaBlIEHHOCTH Y4eOHOro IMpeaMera
«buonorus» NpoAMKTOBaHO HEOOXOAUMOCTHIO 00€CTICUeHUS YCTIOBUH JJIsl pEIICHHUS
OJIHOM M3 aKTyalbHBIX 33]a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4aronIMXcsi CIIOCOOHOCTH aJanTUPOBAThCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero ooiiero oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 0000MIaeT 3HAHUS O KUBOW HpHUpoAe, €€
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHW3allid W HBOJIFOLMUH, CO3IAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIEHHSI K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET TAKXKE JJI PEIICHHS BOCIIUTATEIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydenune ouonorun odecneynBaeT ycioBus st (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX Y HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMH U3 IPYTUX YIEOHBIX MMPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpaguu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro mpeaMmera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 10
OHOJIOTUH.

Ot60p comepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypocOOOpPa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE IS
dbopmupoBaHusl O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IIOBEJICHUE
YyeJIoBeKa B OKpYXarolleid MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TpaKTUUYECKOoM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrHUECKOro 00pa3oBaHMsL.

CrtpykTypupoBaHHe coJep:kaHus y4eOHOro Marepuaia B Mporpamme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U



IBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorusn»
BBIJICJICHBI CIIEIYIOLINE COAEpKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouosnoruueckas cucrema», «OpraHusM Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ve OpPraHu4ecKOro Mupay,
«OBOJIOLMS KUBOU IPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTIY.

Lenp n3ydenust yueOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIB30BaTh ATU 3HAHMS JJI TPAaMOTHBIX JCHCTBUH B OTHOIIEHMH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYalOIIMMUCS CUCTEMBbl 3HAHMH O OHOJOTMYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKalllUX OCHOBOU
Uil (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTHH;

(¢opMupoBaHrue y 00ydYaromMXCsi NMO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalli3a JaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpPraHU3aluy;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOwmeld KyJabTypbl, (PYHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOW MPHUPOJIBI HA OCHOBAHUM 3HAHUU U OMbBITA, IOTYYEHHBIX IPU U3YUEHUU
OMOJIOTHH;

dopMupoBaHue y OOYyYaIOIIUXCS YMEHHH WUTIOCTPUPOBATh 3HAYCHHUE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS YEJIIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIICHHUS K HEM, COOIIOICHUS ATUYECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE LEHHOCTH OMOJOTMYECKHX 3HAHUM [UIsl TMOBBILICHHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUN 1 YMEHHM B IOBCETHEBHOM JKU3HU JJIs
OLICHKH ITOCJIEICTBUM CBOEU JESITEIBHOCTH IO OTHOLIEHUIO K OKPYXKAIOIEH cpele,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONIOJIGHHE MEpP MNPOQPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpa3oBaHus «buosorus», u3ydaemas Ha
0a30BOM YpPOBHE, SBISICTCS O0S3aTCIBHBIM yYEOHBIM TMPEIMETOM, BXOIAIIUM B
COCTaB MpeaAMEeTHOM 001acTh « EcTecTBEeHHO-HAYYHBIC TIPEIMETHIY.

JI1st u3ydeHust OMo0ruy Ha 6a30BOM YPOBHE CPEIHET0 0011ero o0pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COILEPKXAHUE OBYUYEHUSA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBg3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Pounb 6uosnoruu B hopMupoBaHUH COBPEMEHHOM Hay4HON KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeTo/b1 TO3HAHUS KUBOW IPUPOIbI (HAOI0IEHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, /[x. Yorcon u ®@. Kpux.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOAOB IpPH
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

JXKuBble cuctemMbl (0MOCUCTEMBI) KakK MpeAMeT udyueHus ouosorun. Otaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCUCTEM U X pa3HOOOpa3ue. YpOBHU OpraHU3AIMN OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIEHOTUUECKUI), OMOoChepHBIil.

JemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmojens mosiekyisl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KIIETKU. XHWMHUUYECKUE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIC BEIIECTBA.

OyHKIMM BOJBI W MHUHEpaJIbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eIKOB. AMHHOKHCIOTH — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



@depMenTsl — Ouonoruueckue katanuzatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHntsl. BuTamuHbl.
OTnunuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBonapl: MoHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIMM YTrII€eBOIOB.

Jlumunel:  Tpurmuuepuasl, Gocdomunuabl, crepouabl. [uapodunsHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢GyHkmmm aunuaoB. CpaBHEHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hykneunnoseie xkwucinotel: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynkiun PHK.
Bunael PHK. AT®: ctpoenne u hyHKIIHIH.

[utonorus — Hayka o KieTke. Kierounast Teopusi — npuMep B3auMOJICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Kierka kak nenoctHas xuBasi cucrema. OOLue Npu3HaKu KJIETOK: 3aMKHYTas
HapykHas memOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a Oernka.

Tunsl KIeTOK: »yKapuoTHueckas U MpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTHUYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TJINKOKAJIMKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
mu30coMbl. [lomyaBTOHOMHBIE OpPraHOW[Ibl KIJIETKU: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, ILEHTPUOJU, PECHUYKH,
KryTUKU. QYHKIIUU OPTraHOUIOB KJIETKU. BriroueHus.

SAnpo — perynsatopHblid LeHTp KieTku. CTpoeHue sapa: sigepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitnen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panxnmun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX JAJEMEHTOB B HEXKHBOMU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.



Tabmuupl 1 cxemsl: «llepuoanueckas TadaMIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucnotsl. JJHK», «CtpoeHune Mosekybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuas.

OO6opynoBaHme: CBETOBOW MHUKPOCKOI, OOOpYAOBaHHE [JIi TPOBEICHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass pabora No 1. «M3yueHue KaTaIUTUYECKOW AKTHUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl)».

Jlabopatopnass pabora Ne 2. «UM3yueHue cTpoeHHsI KIETOK pPaCcTCHHIA,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WM METab0IU3M. AcCUMMIAIMS (TUIAaCTUYECKUIT 0OMEH) U
JTUCCUMUTISIIIUSA (PHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUU B TOHHMaHUU
MeTabon3ma.

Tunel oOMeHa BenecTB: aBTOTPOQPHBIN U reTepoTpodubiid. Poibs pepmenToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBasg (Qa3bpl (porocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuit cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTeprn. 3HaUYeHUE XEMOCHHTE3a IS
YKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KileTke. PacliensieHue BellecTB, BBIICICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KIIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KuciopojgHoe OKHUCIEHHE, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuunoro cunte3a. ['enermueckas wunbpopmanus u JIHK.
Peanuzamnus reHernyeckoil mHpopManuu B KieTke. ['eHEeTHUeCKUH KOI U €ro
cBoiicTBa. Tpanckpunuua — Marpuusblid cuHTe3 PHK. Tpancnsauusa — OuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTese Oenka.



Hexnetounsie popmsbl xxu3nu — Bupychl. Mcropus otkpeitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI U JKM3HEHHOTO LHMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — Bozoyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMmoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuiel u cxembl: «Tunel mutanusy, «MeTtadbonuzmy», «MUTOXOHIPUSY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukin Bupyca CIIN/a,
oakrepuodaray, «Pemnmukarms JJTHK».

O6opynoBanue: Moaenu-amuinkauuu «Y npoenune JHK u Tpanckpunims»,
«buocunres 6enka», « CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounbii MK, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u mMutos.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouaHbIi W TalIOMJIHBIA  XpOMOCOMHBIE  HAOOphl.  XPOMATHIIBI.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Cragum murtosa. [Iponeccel, npoucxoasmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJISTKU — arornTo3.

@dopMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrionoe u moyioBoe. Bunbl 6ecrosioro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHUE OJIHO- W MHOTIOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECIIOIO0rO.

Meito3. Craguu meniosa. [Iporecchl, npoucxoasime Ha CTagusxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3Ha4YEeHUE MeHno3a.

['ameTtorenes — mporecc 0Opa30BaHUS IMOJIOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBeie kene3bl: CeMEHHUKU U sSIMYHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.



OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTue (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuoHanbHOE pazButhe. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue
Cpelbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKICHHBIC
YPOJACTBA.

Poct m pasutue pacrenuii. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DoOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «JlBoiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsi mukin», «Pemmukanus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «]'ameToreHe3 y MIEKONUTAIOIUX U
4eNoBeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBanue: MHUKPOCKON,  MUKpompenapatbel  «CriepmMaTo30UIbl
MJICKOITUTAIOLIETO», «SHIeKIeTka MiIeKonuTarumero», «Kapuoknses B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAasT MOJEJb-alIuinKauus «/lesieHue KiIeTkn», MOJEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnass padota Ne 3. «HaGmromeHue mMuTO3a B KJIETKAX KOHUMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMpPENapaTaxy».

Jlabopatopuasi pabora Ne 4. «M3yueHue CTpoeHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3amaum reHeTuku. Mictopus pasBuTHs TeHETUKU. PO IMTONIOTUN
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBICE TE€HETHYECKHE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HaclieIOBaHUSI MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MonHorubpumHoe CKpeuBaHue. 3aKoH eauHooOpasus THOPUIOB TIEPBOTO
nokosneHusd. [IpaBuno qomMmuHUpoBaHusl. 3aKOH pacIlICIICHUs] TPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1onHoe 1 HenosHOe TOMUHUPOBAHUE.



JlurnOpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HAacjelI0BaHUs
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
AHanu3upyrouee cKkpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuermieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana mo
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllieHue cuersieHus TeHOB B pe3yJIbTare
KPOCCHHIOBEpA.

XpOMOCOMHAasI TEOpUSL HACIEICTBEHHOCTHU. | €eHETHYECKHE KAPTHI.

I'enetnka nmona. XpoMOCOMHOE ONpPEAEICHUE TM0Ja. AYyTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporaMeTrHble oOpraHusmel. HacienoBaHue
IIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Bubl M3MEHYUBOCTU: HEHACJIEACTBEHHAs 151
HacJIeACTBEHHasd. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAM(MUKAIMOHHOW W3MEHUMBOCTH. BapuanMoHHBIA psAl U
BapuannoHHass kpuBas. Hopma peakuun mnpusHaka. KonudecTBeHHbIE W
KAUECTBEHHbIE TMPU3HAKKM M WX HOpMa peakiuu. CBoHcTBa MOIU(UKAITMOHHOU
M3MEHUYUBOCTH.

HacnenactBennasi, wiM reHOTHUIUYECKas, W3MEHUUBOCTb. KoMOuHaTHBHAS
U3MEHYMBOCTh. Meio3 W TM0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (pakTophbl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHas HacCIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YyeJIOBEKa: TeHEaOTMYSCKNUM, OJIM3HEIOBBIM, IINTOIT€HETHYECKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpeMeHHOE OINIpENIEIICHNE TE€HOTHUIIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIJIE C IOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUs 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEACTBEHHOM NpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUHYECKUX
0one3Heil. Menuko-TeHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNH U JICUCHUN TeHETHYECKUX 3a00JI€BaHUN YEIOBEKA.

JemMoHCcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.



Tabmunet u  cxembl:  «MOHOTMOPHIHOE  CKpEIIUBAaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUVIEHUs] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpeluMBaHHE,
«llutonornyeckue - OCHOBBI  JWTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUH,
JKUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CUCIUIEHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacrnenoBanue pesyc-
(daktopay, «l'eHeTuka rpynn KpoBu», « MyTamoHHas U3BMEHUYUBOCTH).

ObopynoBanue: MoOAENU-aNIUIMKAIUA «MOHOTUOPUIHOE CKpELIMBaHUE,
«Hemonnoe nomunHupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtipemnapat «Jpo3oduna» (Hopma, MmyTauu GopMbl
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlabopaTopHbIe U IpaKTHYECKHE PadOThI:

Jlaboparopnas pabdorta Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabota Ne 6. «3yuenrne MoaupuKamOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BApUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. « AHanu3 MyTanuil y Apo30(uiasl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocTaBiieHHME UM aHajdu3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa M IIPOLIECC. 3apPOKICHUE CEJIEKUMN U JOMECTHUKALUS.
VYuenue H. U. BaBuioBa o neHTpax mpoucXoxACHUS 1 MHOTO00pa3us KyIbTYPHBIX
pacteHuil. LIeHTpBl IpONCX0KAEHUS JOMAIHUX KUBOTHBIX. COpT, MOPOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCOBBIi U HHANBUAYATbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUNW U KHUBOTHBIX. OlleHKAa 3KcTepbepa. binM3kopoacTBEeHHOE
cKpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YUCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHI.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIckyCCTBEHHbIN MyTareHes U moJiy4eHue
IIOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKIIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHoJIOTHsl Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTalbl
co3nanusi pexomOumHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
nHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHHUE PACTEHUM.
KiloHHpoBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.



Okojornyeckre W 3tudyeckue  npobmembl. MO  —  reHermyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpets: H. WM. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel 1 cxembl: kapta «LIeHTpbl MPOUCXOXKJICHHS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBanoBay,
«llomumnongusa», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHKe: MYJISKH IUIOJ0B U KOPHEILIOA0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypcus «OCHOBHBIE METOAbI M JOCTHKEHHSI CEJIEKIIMU PACTEHUU U
’KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. IBo/IOLIMOHHAST OHOJIOTHS.

[Ipennochulk BO3HUKHOBEHUSI 3BOJIIOIMOHHOM TEOpPHUH. IBOJIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CsugnerenscTtBa »BOMOUMM. llaneoHTONIOrMYECKHE: TTOCIEAOBATEIBHOCTD
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTHUYECKOW JICTOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W Pa3IWuvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOUHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIOTMYHbBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpPraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. Ilpeanochuiku BO3HUKHOBEHHS
napBuHU3MA. JIBUOKYIME CHJIBI SBONIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OIPAaHUYCHHOCTU PECYPCOB, HEONPENEIEHHAs N3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosronus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOLUU.



JIBmokymiue cuiibl (PakTophl) SBOMIONUK BUAOB B Ipupoje. MyTallmoOHHbBIN
IpoIEecC W KOMOMHATHBHAs W3MEHUYUBOCTH. [lOMyNsAlMOHHBIE BOJHBI U JApEid
reHoB. V301U 1 MATpanus.

EcrectBennbiii oTOOp — Hampapisoomui (aktop 3BomOIUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3ysbTarT 3BoJonuu. [Ipumepsr
IIPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UAHOATANTALIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOI0THYeCKoe.

MaxkposBomonisi.  PopMbl  3BONIOLUM:  (pUIETUYECKas, JUBEPIEeHTHas,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxIeHne OT HeCleNnaaIn3upoBaHHbIX NMpeakoB. [Iporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JeMmoHcTpanuun:

[Toptpetsr: K. JInunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepuos.

Tabnuupl u cxembl: «Pa3BuTHE OpraHUYecKOro MUpa Ha 3emiie, «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB PaCTCHUID,
«MHoroo6pasue  TOpOA  JKUBOTHBIXY, «llonynsaunm»,  «MyTtanmoHHas
U3MEHUYMBOCTBY, «Apomopdo3b», «Unmoamantaumumn», «OO0mIas aereHepanus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wapmipyra myremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUECKOE BUI000pa30BAHUE .

O6opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3M4YHBIMU THUIIAMU OKPAacCKH,
HaOOp IUIOAOB M ceMsH, Koyuiekuus «lIpumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHS 3BOJIIOLMU», 00bEMHAs MOJEINb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOUIEKIUs «DOpMbI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepexpéct
XpPOMOCOMY, BIIaXKHbIE Mpenaparthbl «Pa3Butre HaCEKOMOTo», «Pa3BUTHE JIATYILIKI,
mMukpornpenapar «Jpozodua» (Hopma, MmyTaui GOpMbl KPbIIILEB U OKPACKHU TENA).

JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Jlabopatopuast pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(}OIOTHIECKOMY
KPUTEPHIO».

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.



Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbBIE TpPEICTABICHUS O 3apOXKICHUM XWU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHcnepMmus. XHUMHUYecKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ounosormdecko sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHUE MNPOTOKJIETKHU. IlepBble KIETKM M HX IBOJIOLUA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xwu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxei. Apxeuckas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEeMOPUICKUH,
OPAOBUKCKHUH, CHITYPUHUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickass »pa u €€ TepuoAbl: MAJIEOrE€HOBBIN, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepuCTUKa KJIMMaTa M re0JIOTHYECKUX MporeccoB. OCHOBHBIEC ATaIlbl
ABOJIIONMM PACTUTEIBLHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
JKUBOTHBIX. [l0osIBI€HNE, paclIBET U BEIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpa Kak OTpakeHHe 3BotOUUH. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeI0BEKA. AHTPOMNOJIOTHA KaK HayKa. Pa3BuTue npencraBieHui o
MPOMCXOXKICHUM 4YelloBeKa. MeTonbl M3ydeHHsi aHTpororeHe3a. CxoncrtBa
pa3IMyus 4EJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKECHHUE YETOBEKA.

JBuwxymue  cunbl  (aktopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0oTOOp. OOmecTBeHHBI 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAUU U BETBU HBOJIOLNM YEJIOBEKA: aBCTPATIONUTEKH, YeloBeK
yMenbld, Yenoek npsaMoxoasmuii, YenmoBek HeaHIEpTAIbCKHM, YenoBek
pa3syMmHbIi. HaxoJIku HMCKOMAaeMbIX OCTAaTKOB, BpPEMsl CYIIECTBOBaHHUSA, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

YenoBeueckue packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  TPEICTaBHUTENEH
YEJIOBEUECKUX pPAC K YCJIOBHUSIM CYIIECTBOBAHWA. ENMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y.

JapBuH.



Tabmuiel 1 cxeMbl: «Bo3aukHOBeHHE COIHEUHON CHCTEMbBI», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas kieTka», <«OKuBOTHasi  KJIETKay,
«IIpokapuornueckas KieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHeinmme moanm», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOAN», «HeIIOBEUECKUE PAChD».

O6opynoBanme:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHBI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIIA), CJICTKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud MEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouleKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue UCKONMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «DBOJIIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYy Kamomas cpejaa.

DKOJIOrus Kak HayKa. 3aJlaud U pa3/ieiibl 3KOJIOTuU. MeToAbl SKOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Okosornueckue (¢daktopel. Kriaccupukanuss 5KOIOTMYECKUX (HAKTOPOB:
abuoTndeckue, OMOTUYECKHE U aHTpOINOreHHble. JIeHCTBHE HKOJOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AbGuoTtndeckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  Qakropel.  Buasl = OMOTHYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHITUSI, XUIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koornepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpan3M. 3HaueHHWE OWOTHYECKUX B3aWUMOJEHCTBUN [IJISl CYIIECTBOBAHUS
OpPraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnomyisiuud. OCHOBHBIE TOKa3aTeau
MOMYJISIIIUU: YUCJIEHHOCTh, MIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpauus. J[MHaMuka 4uCI€HHOCTH MOMYJISUNUNA U €€ PeryJisaiusl.

JdeMoHcTpanuu:



[optpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuupr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpeabl OOUTaHUS
opranusMoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pa6ota Ne 3. «Mopdoaoruueckue 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOMTAHUS.

JIabopaTtopHas padota Ne 4. « BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «I1ocy€T MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTeHUn».

Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0uiecTBO opraHu3mMoB — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHoOIIeHO3E.

Oxosiornyeckue cucrembl (dkocuctemsl). llonstue 00 »sKocucTeMe U
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, penylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HIKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [TuieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelid YKOCUCTEMbI: OHoMacca, MPOAYKIUSA. DKOJIOTHYECKUE MHPAMUIIBI:
MPOAYKIIUU, YHCJICHHOCTH, OuoMacchl. CBONCTBA HSKOCUCTEM: YCTOMYHBOCTb,
camoperyJsiuus, pazputue. CyKueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U pPEeK. DKOCUCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03sHUCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akTop ycTOWuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6mocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbI. J[MHaMHMuecKoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXUMHYECKHE IIUKIIBI 3JIEMEHTOB (yriiepo/a,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIIOTEHHBIE M3MEHEHHsI B Onocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.



CocymiecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaneHnue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU O6uocdepsl. OCHOBA pallMOHAIBHOTO
YIOPABJICHHUS MPUPOJHBIMU pPECypCaMHM M MX HCHOJNb30BaHUE. JloCTHkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. BepHaackuii.

Tabmuupl u cxemsl: «l[lumeBsle nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTaHusy, «IKOJOTHYECKAas NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro neca», «buonenos Bogoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOT€HHBIE BO3/ICHCTBUS HA IPUPOAY», « BaxKHEHNIIME NCTOYHHUKY 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelIass cocTaBisitomias Ouocgepob»,
«®aktoppl  gerpagauuu  nouB»,  «l[lapHukoBeli  3PdexT»,  «DaKTOpbI
PaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdeps»,
«Pacnipoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6GopynoBaHue: MoJenb-anmvkanus «Tunuunaeie OUOIIEHO3BD», repoapuit
«PacturtenbHbIe COOOIIECTBaY, KOUIEKINH «bHoleHo3», «Bpeaurenn BaKHEUIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYpP», FepOapuu U KOJJIEKLIUN PaCTEHUI U )KUBOTHBIX,
IIPUHAJIEKAIINE K pa3HBIM IKOJIOTMYECKUM TpynnaM oJHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepannn, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

Cormacuo ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpykType JNMYHOCTHBIX pE3YJbTATOB OCBOCHUS mpeaMeTra «buomorusp»
BBIJICJICHBI CIICAYIONIHNE COCTABIISAIOIINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHUHUCKOM
IPaXXTAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yNBTATHI OCBOEHHUS MpeaMeTa «broJorus» qoCTUraroTCa B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMHU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPpAAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CpELE.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buosiorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLECCE PeaTu3ali OCHOBHBIX HAIPaBJICHUU
BOCITUTATEIIbHOMU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM TTO3UITNN 00YUaAIOIIEeTOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON MJEATEIBHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENIEATh COOCTBEHHYIO TIO3WIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YYHUTHIBATH B CBOMX JICUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaXKIaHCKOU UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaocTy 3a CBOM Kpaid, cBOX0 PoauHy, CBOM SI3bIK U KYJBTYPY, MTPOLIIOE
Y HACTOsAIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIIEIUIO U TaMSITHUKAM MPUPO/IBI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHWS 3HAYCHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexaEHHOCTh, TOTOBHOCTh K CIy)XeHHIO M 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISAM, CO3/IaHUIO0 CEMbHU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUICHUE K MHPY, BKIIOYAs ACTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE AYMOIIMOHATBLHOTO BO3ACHCTBHSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pPa3HBbIX BUJIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GoOpMUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

NOHUMaHUE M pealu3aiusi 370pOBOTO0 M 0e30macHoro oOpasa KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWJI WHAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHMWE TOCJIECTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIAO0JIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM M COLUHAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJIHSATH TaKYyIO JESATEIbHOCTD;

WHTEpEC K paznudyHbiM cepam npodhecCuoHATBHOU NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHWE K TPHPOAEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHSI JKOJOTHYECKOW KyJIbTYPhl: TPUOOPETEHHUE OIBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY’KAIOLIEH CPEIbI;



OCO3HaHHUE TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
pELIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh IMPUOOpETaeMble MpU HM3YyYEHUH OHOJIOTHU
3HaHUS W YMEHMsS MpU PELICHUU NpoOJeM, CBA3AHHBIX C PAlMOHAIbHBIM
OPUPOJIONIOIB30BAaHUEM  (COOJIIOJICHUE  TpaBUI  IIOBEJIEHUS B  IPUPOJE,
HAIpPaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B SKOCUCTEMAX, OXpaHy BHJIOB,
aKOcuCTeM, brochepsr);

AKTUBHOE HENPHUATHUE JICUCTBUM, MPUHOCSIIIUX BpPEI  OKPYKAIOIIECH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
NIOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIMYKE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COL[MAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOW JESITEIIbHOCTH 3KOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YUTATEIBCKOM KYJbTYpbl KaK CpPEICTBA
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHuEe cnenupukd OHMOJOTMM KaK HayKH, OCO3HaHHUS €€ poJik B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBlIeHUs] 00 OKpYXKarolleM MHpE KakKk O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpolseM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOIO YpPOBHSI DPAa3BUTUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, NOMCKA MyTeW BBIXOJa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHHM OWOJIOTMYECKUX 3HAHUH B LEISIX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OMOJIOTUY;



ITIOHMMAHUE CYIIHOCTA METOJOB ITO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BAaTh IIOIy4aeMble 3HAHHMA MU aHaluu3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKAlOIIEro MUpa M NPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3AKIIOUYEHUS HA OCHOBE HAyYHBIX (AKTOB U
UMEIOLIUXCSA JAHHBIX C LIEJIbIO [TOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHus: mpoOyieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHME LIEHHOCTH HAyYHOWU IEATEIIBHOCTH, TOTOBHOCTH OCYILECTBIISITH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh UM  CIHOCOOHOCTb K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUeOHOTo mpeaMmeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TOHATHS, OTpPaKaIOITUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNE, HAOIIOICHNEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHBIE
ydeOHbIe JeHCTBUS (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPAaMOTHOCTH M COIMATIBLHOMN
KOMIIETEHIIUU  OOYYaloIMUXCs, CIOCOOHOCTh OOY4YalolIUXCS  HUCIOJIb30BaTh
OCBOCHHBIE MEKTUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUSI U YHUBEPCATIbHBIC
y4eOHbIE ICHUCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

MeramnpeaMeTHbIE PE3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
0o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBjajieHHe  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
HeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTENILHO  (OpPMYJIMPOBATH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh TPH OCBOEHWW 3HAHWA MPUEMBI JIOTUYECKOTO MBITTUICHUS
(aHanmu3a, CUHTE3a, CPAaBHEHHUS, Ki1accu(uKaluu, 0000IIeHNs), paCKPhIBaTh CMBICT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );



ONPENEIATh LEIU JAEITEIbHOCTH, 3aJaBas IlapaMeTpbl M KPUTEPUU HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C IIOCTABJICHHBIMU LIESAMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS U1 OOBSICHEHHUS (PAKTOB U SIBJICHUI
YKUBOU IIPUPOABL;

CTPOUTb JIOTMUECKHUE paCCyKIACHUs (MHIYKTUBHBIE, JEAyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IIPUMEHATh  CXEMHO-MOJEINBHBIE  CPEACTBA  JUIl  NPEACTABICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3y4ae€MbIX OMOJOTHUYECKHX OOBEKTax, a
TaK)Ke MPOTUBOPEUUH PA3HOTO POJIA, BBISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJIeMbl ¢ YYETOM aHAIN3a UMEIOLIUXCA
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JI€ATEIbHOCTb, OLICHHMBaTh COOTBETCTBHE
PE3YyIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCIOBUAX  PEAIbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIe0BATEIbLCKHE TeHCTBHUS:

BJIaJI€Th HaBBIKAMU Y4€OHO-HCCIIE10BATENbCKON U IPOEKTHOM AE€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS PAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJ0B MO3HAHHUS,

WCIIOJB30BaTh Pa3JIMYHbIE BUABl JEATEIBHOCTH IO IOJIYYEHHID HOBOTO
3HaHWS, €ro HWHTEepIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBINA TUIT MBIITUICHHS, BIAIETh HAYYHOW TEPMHUHOJIOTHECH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh U (OPMYJIHpPOBAaTH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajayy,
BBIJIBUTaTh TUIOTE3Y €€ PELICHUS, HAXOAUTh aPTYMEHTHI U1 JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOAE PELICHHUsS 3a74a4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;



OCYULIECTBJIATh LIEJICHANPABIECHHBIN MOMCK MEPEHOCa CPEICTB M CIOCOO0B
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M IPAKTHUECKYIO 00J1acTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC WUJIEH, IPE/UIaraTh OPUTMHAIIBHBIE MOAXO/bI U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) paGora ¢ uHpopMaLHe:

OpPUEHTHUPOBATHCS B PAa3IMYHBIX HCTOYHHUKAX MH(OpMAIUK (TEKCTE y4eOHOT O
nocoOusi, HAy4YHO-NIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(OopMyIHpPOBATH 3aMIPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI MIPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HMCIOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJIBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  IpEICTaBICHUS
OroJ0ornyecKor HHPpopMaluu (CXeMbl, rpapuKH, TUArpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeIACTBa Npu padbore cC
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTHYeCKUe 3HAaKM U CUMBOJIbI, (hopmyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJaJ€Th  HABBIKAMM  pAaclo3HaBaHUS W 3allUThl  MHPOpPMALIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBiaieHue YHMBEPCAJIbLHBIMM KOMMYHUMKATHBHBIMHM e CTBUSIMMU:

1) o6menne:

OCYILECTBISATh KOMMYHHKAIIUH BO BCEX Cepax *KU3HU, AaKTUBHO yUaCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeIaraeMon
3aJ1a4y, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3HMIMKU JPYTMX YYaCTHHKOB
JAJIOTa WM JUCKYCCHUH);



pacmo3HaBaTh HEBEPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboOThI IPU pEIICHUN OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

MPUHUMATh IIEIM  COBMECTHON  JICATEIHOCTH, OPTaHU30BBIBAaTh W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETO BKJaJa M KaXKJOTO0 Y4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeaaraTh HOBBIC TPOCKTHI, OICHUBATH HACH C TIO3WIIMM HOBU3HBI,
OpPUTHHATBHOCTH, TTPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHWE B Pa3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

WCIIOJIH30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TPOOJIEM M UX
pelIcHUs B )KU3HCHHBIX U YYCOHBIX CHTYAIHSX;

BbIOMpaTh HAa OCHOBE OWOJIOTMYECKMX 3HAHWUW II€NIEBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEIIbHO OCYIIIECTBIIATh MO3HABATEILHYIO JIEITEIbHOCTh, BBISBIISTH
poOJIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTbHO COCTAaBJISITh TUIAH PEIMICHHUS TPOOJIEeMBI C  YYETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTCHHI;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;



pacImpsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYIHBIX MTPEIITOYTCHUH;

JeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHNUE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOH IPYAMIINU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO IIOBBINIATH CBOW 00Pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTH KOPPEKTHUBBHI B JIEATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJaJIeTh HAaBBIKAMH  I[IO3HABATEIBbHOH PEPIICKCMM KaK  OCO3HAHUS
COBEpIIIAEMBIX JEHCTBHUH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIBTaTOB W
OCHOBaHUH, MCIOJIK30BaTh MPHUEMBI peqUIeKCHH JJIsi OICHKU CHUTYalldd, BBIOOpA
BEPHOI'O PEILICHUS;

YMETh OIICHHBATh PUCKH M CBOCBPEMCHHO IMPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;

NPUHUMATh MOTHBBI W APryMEHTHl JAPYTUX MPU aHAIMU3Ee PE3yJIbTaToOB
NESTCIIEHOCTH;

3) npuHsATHE CeOsl U APYTHX:

NPUHAMATH CeOsI, MTOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apryMEHTHI JPYTrUX IPH aHallM3e pPe3yJIbTaTOB
JCSATCIIBHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MU € TTO3UIMH JIPYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynabTaThl ocBoeHHsi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue A yueoHoro npeamera « buonorus
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICMUCTBUM 1O OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJIYYCHHI0 HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX yU4E€OHBIX CUTYyalMsIX, a TaKX€ B pealbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owosoruedl. B mporpamme mpeameTHbIe
PE3yNbTATHl IPEACTABIICHBI TIO TO1aM O0YUYEHUSI.

[IpeameTHBIC pe3yiabTaThl OCBOCHUS y4eOHOTo mpenmera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAYyYHOW KApPTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJAE POCCHUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COAEpKaHWE OMOJOTHUYECKHX TEPMHUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAILEHUE YPHEPTUH ),
roMeoctas (caMmoOperyJysiiusi), YpOBHEBas OpraHu3allds J>KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHS), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME U3JIaratb OUOJIOTHYECKHE TeOpuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuit H. M. BaBuiioBa), onpeenars rpaHUlibl UX
IIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHE BIaJETh METOJaMU HAYYHOTO MMO3HaHUs B OMOJIOTUM: HAOJIIOJIEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SBJIECHUM, OPraHU3alUsl U TMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIBUYKEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMU BEJIMYMHAMH, OOBICHEHUE IMOJIYUYCHHBIX pPEe3YyJIbTaTOB,
VCIOJIb30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUN U 3aKOHOB, YMEHHUE JI€JIATh BBIBOJIbI
Ha OCHOBAHUM TOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIC ITPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
HDYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpalleHUsS DHEPTrUM B KIETKe, (DOTOCHHTE3a,
MJJACTUYECKOTO U JHEPreTHYEeCKOro OOMEHa, XEMOCHMHTe3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUSA, PA3MHOXKCHUS, WHIMBUAYAJIbHOIO PpAa3BUTUA OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTH MOJTYYCHHBIC 3HAHUS TSI OOBSICHEHUST OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeJIbI0 obOecredeHrs O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBBS
OKPY>KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYKarOIIeHh
MPUPOJHON cpejie, TMOHUMaHUE HEOOXOJAMMOCTH HCIOIB30BAHUS JOCTHKCHUMN
COBPEMEHHOMU OHMoJIOrnu u OMOTEXHOJIOTHUI VIS palMOHATILHOTO
MIPUPOAOTNIOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTAPHbIE TE€HETUYECKUE 33Jadyd Ha MOHO- U
TUTHOPUIHOE CKpEIMBaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS MPU3HAKOB Y
OpraHHU3MOB;



YMEHHUE BBINOJHATH Ja0OpPaTOPHbIE U MPAKTUYECKHE PadOThI, COOIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTHYECKH OIEHMWBATh W MHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYUYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/aBaThb COOCTBEHHbIE IMHCHMEHHBIE W YCTHBIE COOOIICHMUS,
00061m1ast 6uoyIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpeameTHbIC pe3yabTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIU OUOJIOTUU B CUCTEME HAYUYHOTO
3HAaHUs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX H
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMU, (PYHKIUMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa VISl pEIICHNS KU3HEHHBIX 3a71a4;

yYMEHHUE PacKphIBaTh COICPKAHUE OMOIOTUUECKUX TEPMUHOB U MIOHATUMN: BU]I,
NOMYJAIKA, TeHOMOH, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOphl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, IIeA  IUTaHU,
AKOJIOTHYECKas MUupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE u3Jaratb OWOJOTMYECKHe TeopuH (DBOIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBaHusi IJ1aBHBIX HalpaBiICHUW U
nyteit ’Bomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEJIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BIIaJICTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
ONKCaHUE >KUBBIX CHUCTEM, TPOIIECCOB W SBIICHWH, OpPTraHW3alds U TPOBEICHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHYKEHNE TUITOTE3bI, BHISBIICHHE 3aBUCUMOCTH
MEXKIYy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX pPE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHE JI€JaTh BHIBOJIBI
Ha OCHOBAHHH TMMOJTYYEHHBIX PE3yIhTaTOB;

YMEHUE BBIJICNATh CYIICCTBEHHBIE NPHU3HAKA CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHMs, MPUCIOCOOIECHHOCTU



OpPraHM3MOB, JEHCTBUSI SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUN B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHSTh MOJYYCHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPY>KaIOIIUX JII0/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYXKAIOIICi
IPUPOTHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yYMEHHUE pellaTh JIeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4, COCTABIIATh CXEMBI
MepeHoca BeIIeCTB U SHEPTUU B IKOCUCTEMaX (1IeMH MUTaHUS);

YMEHHUE BBIMOJHATH J1abOpaTOpHbIE U TMpaKTUYECKUE paboThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KAaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpEACTBA MAacCOBOW MH(MOPMAIINU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpUBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3nesion ]| TeM (undposbie)
n/n MPOrpamMmbl Bceero Konrpoapurie Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
bubnuoteka OK
L brotorit kak Hayka 2 05 https://m.edsoo.ru/7f4ch[292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmioreia LOK
https://m.edso0.ru/7f41¢c292
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubamorera LoK
https://m.edsoo0.ru/7f41c292
bubnuoteka OK
4 AAIHEACATSIEEOCTS KICTKI 0 https://m.edsoo.ru/7f4ch[292
5 PasMHOXEHNE W HMHIMBHIYaJIbHOE pa3BUTHE 5 1 bubnuoreka [HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTD " N3MEHYHUBOCTD 8 15 bubnuoreka LHOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
7 Cenekrus OpTraHU3MOB. OcHOBBI 3 bubnuoteka LHOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41¢c292
bubnuoteka OK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41LcI292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 0 4



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

11 KUIIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaumenoBanue pas3aenos " TeM (undpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMOHHAS ONOJIOTUSA 9 1 bubmotexa HOK
1 https://m.edsoo.ru/7f41cc74
2 Bo3s OBEHUE U pa3 € KN3 a3ewmsie 9 0.5 bubmorexa HOK
HUKHOBEHUE U PA3BUTUE KU3HU HA 3eMII )
p https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmotexa HOK
p pyRaomas cpea https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo00111eCTBa ¥ DKOJIOTUYECKHUE CHCTEMBI 9 h:tlpsjijll(:é;asoo.ru 1754 1];}(:7 4
5 PesepBHOE BpeMs 2 bubmotexa HOK
p p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 25



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

ITOYPOYHOE IIJTIAHUPOBAHUE
10 KUIACC

KoaudecTBO 9acoB

JJeKTPpOHHBbIe HU(pPOBHIE

Ne JlaTa
Tema ypoka Konrtpoubnbie Ilpakruuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
bubnuoreka [HOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoasl TO3HAHMS JKUBOW TIPHPOJIBI.
[IpakTuueckas abora No 1
2 «I/IpCHOJ'ILBOBaHI/Ie pr:nnanHX MeromoB 1 0.5 bubamorexa LOK
https://m.edso0.ru/863e6122
npu U3YYEeHUU OMOJIOTHYECKHUX
00BEKTOB
3 buonorudeckue cucteMsl, MPOIECCH U UX 1 bubnuoreka LHOK
U3y4yeHHe https://m.edso0.ru/863e6564
4 Xumuueckuid coctaB KieTku. Boma u 1 bubnmmoreka [HOK
MHHEpPAIbHBIC COJTU https://m.eds00.ru/863e674e
5 Bbenxu. CoctaB u cTpoenue 0eKkoB 1 bubamorexa oK
https://m.edso0.ru/863e6b72
DepMeHTHI — Ouonoruueckue
kaTanu3atopel. JJabopaTopHas pabora Ne
6 1 «H35‘ICHI/IC ’ KzTaJII/IpTI/IquKoﬁ 1 0.5 bubamorexa oK
https://m.edso0.ru/863e6b72
aKTUBHOCTH (epMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmotexa HOK

https://m.edso0.ru/863e6870



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

Bbubnuorexa [HOK

H .ATD
8 YIICHHOBBIC KHCTOTRI https://m.edso0.ru/863e6d5c¢
9 Uctopus U MeTOabl U3y4EHUS KIETKH. bubnuoTeka HOK
Knerounas reopus https://m.edso0.ru/863e6e88
10 KiteTka kax nenocrHas »KuBasi CHCTEMA
CtpoeHue HJYKapUOTHYECKON  KIIETKHU.
JIab 0 Ne 2«1
G
11 TEI 508 11 GaKTe nﬁpno MHK’ ocKOOM H; 0.5 https://m.edso00.ru/863e6ff0
P P g P https://m.edso0.ru/863e716c¢
FOTOBBIX  MHUKpOMpernapaTtax ©  HX
OIIVICAHUE
bubnnoreka HOK
12 0o 3]
MCH BELIECTB HITH META00 M https://m.edso0.ru/863e766¢
bubnuorexa LHOK
13 (o) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
14 DHepreTuYecKnii 0OMeH bubmorexa LOK
p https://m.edsoo.ru/863e7aae
KuzHeHnbli 1MWK KieTkd. Jlenenue
. I;J'IGTI;II/;.6M£T(;3. Jza6opaT0(;1:1Haﬂ pa6(;Ta .:Ig . Euaorexa 10K
« JT HUE MUT B KJIETKax )
8 https://m.edsoo0.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOTIpenaparax»»
16 buocunres Oenka. Peakuus mMaTpuyHOro bubnuoreka [HOK
CHUHTE3A https://m.eds00.ru/863e796e
bubnuoTeka [HOK
17 T —0 o
PAHCILIHA HOCHHTES beitika https://m.edso0.ru/863e796e
bu6 OK
18 Hexknerounsie hopmbl )KH3HU — BUPYCHI rormoteia -

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

Bbubnuorexa [HOK

19 ®DopMBbI Pa3MHOKEHHUST OPTAaHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka LHOK
20 Meiios https://m.edsoo.ru/863e7f4a
O0Opa3oBaHue © pPa3BUTHE IIOJOBBIX
KJICTOK. O110,10TBOPECHHE.
21 JlaboparopHas pabora Ne 4H<<M3;6Hne 0.5 bubanorexa LOK
https://m.edso0.ru/863e81b6
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmiorexa LOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH bubnunoreka [TOK
1 U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICI0BaHMS
24 npmHaKoE. MOHOFI/IgpI/IJIHOG bubamorera oK
https://m.eds00.ru/863e8878
CKpEIINBAHHE
JurubpunHoe  CkpeuiMBaHue.  3aKOH bubnuoreka I[HOK
25
HE3aBHCHUMOTO Haclle[IOBaHUS MTPU3HAKOB https://m.edsoo0.ru/863e89a4
CleryieHHOe HacleIoBaHUE TPHU3HAKOB.
JlaGopatopnast pabora No 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO u bubnuoTeka ILHOK
26 0.5
TUTHOPHUIHOTO CKpEIIMBaHUS y https://m.edso0.ru/863e8c60
TPO30(hUITBI Ha TOTOBBIX
MUKpOTIpenaparax»»
97 I'eneTuka rnoJja. Hacnenosanue bubnuoreka [HOK

MMPU3HAKOB, CHICIIJICHHLIX C I1OJIOM

https://m.edso0.ru/863e8c60



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

N3MeH4uBOCTE. Henacnencrsennas
U3MEHUYUBOCTh. JlaboparopHas pabota No

6. N3yuenue MO (UKAITUTOHHON bubnuoreka [HOK

28 1 0.5
U3MEHYHUBOCTH, MIOCTPOCHHE https://m.edsoo.ru/863e8efe
BapUAIlMOHHOTO psJia ¥ BapUallMOHHON
KpUBON»

Hacnencreennas W3MEHYUBOCT.

29 Jlaboparopuass pabora Ne 7. «AnHamus 1 05 bubnuoteka [HOK
MyTalii y Apo30(uiabl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnnoreka HOK

30 | leneTuia wenosek ! https://m.eds00.ru/863e8d78
PesepBHblit ypok. OOoOIIeHHEe O Teme

31 «HacmenctBeHHOCT, W H3MEHYHMBOCTL | 1
OpPTaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa LOK

https://m.edso0.ru/863e9214

33 MeToabpl W JOCTHKEHHSI  CEJISKIIUM 1 bubnmoreka [HOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak oTpacib 1 bubnuoreka I[HOK
POM3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB TIIO 34 4

I[TPOTPAMME



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

11 KIIACC

KoaudecTBO 9acoB

JJeKTPpOHHBbIe HU(pPOBBHIE

Ne JlaTa
o/ Tema ypoka Beero Konrpoabusie Ilpakruyeckue S — oOpa3oBaTeJibHbIE
padoThI padoThI pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHHS 1 bubmmorexa LOK
https://m.edsoo.ru/863ea20e
9 Hctopust paszButusi mpencTaBieHUN 00 1 bubnuoreka [HOK
SBOJIIOIHU https://m.eds00.ru/863e9570
3 MUKpO3BOIIOHS 1 bubmiorexa HOK
https://m.edso0.ru/863e9cle
[Tomynsius Kak 3JIeMEHTapHas eIuHHUIlA
4 BUa ¥ 3BotouK. JlabopaTopHas pabora 1 05 bubnuoreka I[HOK
Ne 1 «CpaBHeHUe BUJIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBuxymiue CHWIbl  (dJIEMEHTapHbIE 1 bubnuoreka [HOK
(bakTOpBl) FBOIIOLUI https://m.edsoo.ru/863e9da4
. bubnnoreka [HOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 httos://m.edso0.ru/863e9ed0
Pesynbratht HBOJIIOLMH:
NpUCIIOCOOJICHHOCTh ~ OPTaHU3MOB U
7 BUJI000pa3oBaHue. JlaboparopHnas 1 05 bubnuoreka [HOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
NPUCTIOCOOJICHHOCTH OpraHu3Ma Hu  eé
OTHOCHTEJIEHOTO XapaKTepa
8 Hampasnienus 1 myTu MaKpOdIBOIOIHH 1 bubmmorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOINN 1



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

Wcropus xu3Hu Ha 3eMie U METOIbl €€

10
U3y4YeHUs
1 ['unoTe3pl MPOUCXOXKICHUS >KU3HM Ha bubanoreka HOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3Butne xu3HM Ha 3emie MO 3paM U bubnuoreka [HOK
nepuoam https://m.edsoo.ru/863ea6be
OcHOBHBIE STarlbl SBOJIIOLIUU
| e e y
P P ) . ' https://m.edsoo.ru/863ea8bc
UCKOMAeMbIX OCTaTKOB pPAaCTEHUH U
YKUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasi CUCTeMa OpPraHU4YeCKOTO bubnuoteka [HOK
14
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) bubmmorexa LHOK
B P https://m.edso0.ru/863eac2c
16 JBrxymue CHJIBI (paxTopsr) bubnuoreka [HOK
aHTpOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA
UYenoseueckue pacsl U IPUPOIHBIC bubnuoreka I[HOK
18
ananTaly 4eI0OBEKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O0o00meHne mo Teme
19 «BO3HUKHOBEHNE W pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHs KaK HayKa
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOW OBPA3OBATEJBHOU TPOI'PAMMBI
10 KJIACC
Kon
NpoBepsAeMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CdhopMHupOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTHHBI MHUpPa W HAYyYHOTO MHUPOBO33PCHUS; O
BKJIQJIC POCCUHCKUX M 3apyOCIKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
ouosioruy; (QYHKIIMOHAILHOW TPAMOTHOCTH 4eEJIOBEKa JUISl PEIICHHS
YKU3HCHHBIX 337134

YMeHue packpeiBaTh COAEpKAHHE OUOIOTUYECKUX TEPMHUHOB U
MOHATHUI: JKW3Hb, KJIETKA, OpPraHu3M; MeTaboiu3M (OOMEH BeEIIeCTB U
2 MpeBpallleHHe DSHEPruu), TOMeocTa3 (caMoperyisius), ypoBHeBas
OpraHu3aiisi XHBBIX CHCTEM, CaMOBOCIPOU3BEICHHE (PEIPOTYKIIHS),
HACJICICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE

YMmeHue  wu3naratb  OMoOJIOTMYECKHE  Teopud  (KJIETOYHas,
XpoOMOCOMHasi, MyTannoHHas), 3akoHbl (I. Mennens, T. Moprana, H.W.
3 BaBuioBa) u ydeHus (0 LEHTpaX MHOrooOpaszusi U HPOMCXOXKAECHUS
KynbTypHbIX pacreHuii H.M. BaBuiosa), ompenensTs TIpaHUIBl HX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM

VYMeHue BiageTh METOJaMM HAy4HOrO IO3HAaHUS B OMOJIOTUH
(HaOnmoJileHMe W OIMCAHUE JKHUBBIX CHCTEM, IPOLIECCOB U SIBICHUIL,
OpraHu3ansi M  IpOBelE€HHE  OHOJOIMUYECKOro  HKCHEPUMEHTa,
4 BBIJIBUYKEHUE TUIIOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXKIY UCCIENYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHUE IMOJIyYEHHBIX PEe3yJIbTaTOB, MCIOJIb30BaHHBIX
Hay4HbIX IOHSATUM, TEOPUH M 3aKOHOB; YMEHME J€NlaTh BBIBOJBI Ha
OCHOBaHUU MOJyYEHHBIX PE3YJIbTATOB)

YMeHue BBIACHATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M DYKAPUOT, OAHOKIETOUHBIX U MHOTOKJIETOYHBIX OPTaHH3MOB;
OCOOEHHOCTH TPOILIECCOB OOMEHA BEIIECTB U IPEBpAIllEHUs DHEPIHH B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MHTO03a, MeEH03a, OIUIOAOTBOPECHUS, Pa3MHOKCHUS,
WHIWBUIYAJIbHOTO Pa3BUTHUS OpraHru3Ma (OHTOTEHE3)

YMeHue TpUMEHATh TMOJYYCHHbIE 3HAaHUS Ui OOBSICHEHUS
OMOJIOTUYECKUX TPOIIECCOB W SIBJICHWH, JJISI TPHHATUS TPAKTUYCCKUX
peLIeHH B TIOBCEIHEBHOW JKM3HM B IIEJSX OOecredeHus: 0e301acHOCTH
6 CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOACH, COOMIONCHHUS HOPM
TPaMOTHOTO TIOBEJCHUS B OKPY)KaIOLIeH MPUPOIHOH cpele; MOHUMaHHE
HEOO0XOIMMOCTH HUCIIOIB30BAHUS JOCTHKEHUI COBPEMEHHOW OMOJIOTHUU U

OHMOTEXHOJIOTUI AJId paiuOHAJIBHOTO IMPUPOAOIIOJIB30BAHUSA




YMmenue peliaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/Jla4 Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBAHUC, CHCIINICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I[[HOI‘O CKpCIIUBAaHUA OJId IMPEACKA3aHUA HACICAOBAHUSA
IMPHU3HAKOB Y OPIraHU3MOB
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YMeHue BBIIONHATH JTAOOPAaTOPHBIE U MPAKTUYECKHE paboTHhI,
coOmonaTh mnpaBwia mnpu pabore ¢ yuyeOHBIM H  JTaOOPATOPHBIM
00opyI0BaHHEM

YMeHHe  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH
nHpopmaIuio OMOJIOTHYECKOTO COJIepXKaHUs, BKJTFOYAIOITYIO
MICEB/IOHAYYHbIE 3HAHHMS W3 pa3nu4yHbIX ucTouHUKOB (CMMU, HayuHO-
MONYJSIpHBIE ~ MaTepualibl);  ATHUYECKHME  aCHEeKThl  COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH

YMeHue co3gaBaTh COOCTBEHHbIE IHCHMEHHBIE U YCTHbBIE
cool1ieHus, o0o0mas OUONOrHUecKyr0 HH(GOPMAIUI0 W3 HECKOJIBKHX
HUCTOYHUKOB, TPAMOTHO HCITOJIb30BATh MOHATHIHBIN armapaTr OuoJIOTUN

11 KJIACC
Kox
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI
€CTECTBEHHO-HAyYHON KapTHHBI MUPa W HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX H 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
Oouonoruu; (QPyHKIMOHAIHHOM TPAaMOTHOCTH YeJIOBEKa HJis pelIeHUs
JKU3HEHHBIX 3a]1a4

YMeHue packpblBaTh COJAEp)KaHUE OMOJOTMUECKUX TEPMUHOB M
HNOHATUI: BUJA, MONYJIAUMSA, TeHO(MOH[, HBOJIOLMS, JBUXKYIIUE CHIIBI
(daxTopsr) ABOJTIOIUH, MPUCTIOCOOTIEHHOCTh OpTaHU3MOB,
BHUJI000pa3oBaHue, dKOoJoruueckue (akTopbl, SKOCUCTEMA, MPOAYIEHTHI,
KOHCYMCHTBI, PCAYUCHTBI, LCIIHM IHUTAHHA, OSKOJOTHMYCCKass IMUpaMujia,
ounoreoreHo3, buochepa

YMeHue uznaratb OMOJIOrHYeCKUe TEOPUH (IBOJIOIMOHHAS TEOPHUS
Y. [apBuHa, CHHTETHYECKass TEOpHsl DBOJIOLMHU), 3aKOHbl U
3aKOHOMepHOCTH (3apoapiieBoro cxojctBa K.M. bapa, udepenoBanus
[JIaBHBIX HampaBieHud u nytei sBomonuu A.H. CesepuoBa, yueHus o
ounocdepe B.M. Bepranckoro), onpenensiTe TpaHUIIBI KX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHne BialeThb METOJlaMH HAyYHOTO TO3HAaHHWS B OWOJIOTHH
(HaOmro/IeHWEe ¥ OMKCAHHWE JKUBBIX CHCTEM, TIPOIECCOB U SIBICHUM;
opraHu3amsi ©W  TPOBEICHHE  OWOJOTHYECKOrO0  AKCIIEPUMEHTA,
BBIJIBUKEHNE TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXTY UCCIIETYEMbIMU




BEIMYMHAMH, OOBSICHEHUE MOJIYYEHHBIX PE3YJIbTAaTOB, HCIOJIB30BAHHBIX
Hay4HbIX IIOHSTUH, TEOPUHM M 3aKOHOB; YMEHME J€laTb BBIBOJBI Ha
OCHOBaHUU IOJyYEHHBIX PE3yJIbTATOB)

VYMeHue  BBLIENATh  CYIIECTBEHHBIC  INPH3HAKH  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB,  MOMYJSLU,  MPOIYLEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIEHO30B M IKOCHUCTEM; OCOOEHHOCTH
IPOIIECCOB HACJIEICTBEHHOM W3MEHYMBOCTH, ECTECTBEHHOTO OTOOpa,
BUI000pa30BaHUsl,  NPUCHOCOOJIEHHOCTH  OPraHW3MOB,  JEHCTBUSA
HKOJOTUYECKUX (aKTOPOB HA OPraHM3MBI, NIEPEHOCA BEIIECTB M IOTOKA
SHEPrUH B JKOCHCTEMaxX, aHTPOIOTCHHBIX HM3MEHEHHH B HKOCHUCTEMax
CBOCI MECTHOCTH, KPyrOBOpPOTa BELIECTB M OMOT€OXUMHYECKUX LIUKIOB B
ounocdepe

YMeHne TUpUMEHSTHh IOMyYeHHbIE 3HAHUSA Il  OOBSICHEHUS
OMOJIOTMYECKUX TPOIECCOB W SIBICHUH, [UIA NMPUHSATHS IMPAKTUUECKHX
pELICHUIl B IOBCEIHEBHOW KU3HHM B LENAX oOecredeHus 0e30IacHOCTH
CBOETO 3/I0POBBSI U 3/I0POBBSI OKPYKAFOIIMX JIFO/ICH, COOIIOAEHHS HOPM
IPaMOTHOTO TOBEJCHUSI B OKPY)KAIOLIeH MPHUPOAHOW cpele; NOHMMaHHe
HEO0OXOJUMOCTH HCIIOJIb30BaHUSl JOCTUKEHUN COBPEMEHHOW OHOJIOruu
JUTSL PallMOHATIBHOTO TTPHPOIOTIONIE30BAHHMS

VYMeHue pemare  3JI€MEHTapHble  OMOJIOTMYEecCKHE  3ajaud,
COCTaBJIATh CXEMbI IIepeHOca BEIIECTB M SHEPrMU B IKOCUCTeMax (LIenu
TTATAHUSA )

YMeHne BBITIONHATH JTA0OPAaTOPHBIE W MpPAKTUYECKHE paboTHI,
cobmonaTh mpaBwia mnpu pabore ¢ ydyeOHbBIM M JaOOPaTOPHBIM
o0opynoBaHrueM

VYMmenne KPUTHUYCCKU OLICHUBATH )51 HHTCPINPETUPOBATH
uHpOPMAIIHIO OMOJIOTHYECKOTO COJICpIKAHMS, BKJTFOYAFOIIYIO
NICEBJOHAyUHble 3HAHHUS W3 pazNu4HbIX HcTouHHKOB (CMMU, HaywHO-
MOMYJISIPHBIE MaTEepPHaJIbl); pacCCMaTPUBATh TIII00ATBHBIC IKOJOTHUCCKUE
npoOJeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3UIIUIO
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YMenue co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHbBIE
coobuieHns, o0o00mas OHOIIOTHYECKYI0 HH()OPMAIMI0 U3 HECKOJIbKUX
MCTOYHHKOB, TPAaMOTHO HMCIIOJIb30BaTh MOHATUIHBIN armapaT OHOJIOTUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Koxa
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buosnorus xak HayKa

11

1.2

buonoruss — Hayka o xuBoil npupoje. Poiap Ouonorun B (HopMUpOBaHUU
COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HayK

MeTo1p1 O3HAHUS KUBOM MPUPOIbI (HAOIIOACHHE, SKCIIEPUMEHT, OITUCAHHE,
u3MepeHue, Kiaccuukaius, MoIeIMpOBaHUE, CTATUCTHUECKas 00paboTKa TaHHBIX )

JKuBnle cuCTEeMBI B HX opraHu3zanus

2.1

2.2

JKusble cuctemsl (0MocucTeMBbl) Kak peAMET u3ydeHus ouonoruu. CoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU OpraHu3anuy OUOCUCTEM: MOJIEKYJIIPHO-TEHETHUECKU, KII€TOUHbIH,
OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

XUMHUYECKUH COCTaB KJICTKA. XUMHYECKHE 3JCMEHTBI: MaKPOAJIEMEHTBI,
MUKpPO3JIEMeHThI. Boia u MuHepaiibHbIe BemecTBa. @YHKIIMU BOJbI U MHHEPAIbHBIX
BelecTB B kietke. [logepxanne ocMOTHYECKOTO OanaHnca

benku. CocraB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEPBI OEIKOB.
HezaMmeHnMble 1 3aMEHUMBbIE aMUHOKHUCIIOTBI. AMMHOKHMCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~O€IKOBOW MoOJIeKyNbl (TMEepBUYHAs, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buosnornueckue
(GyHKIMHN OEIKOB.

depmeHTHl — Ouonormyeckue Kkatanu3atopbl. CrTpoenuwe (QepmeHTa:
aKTUBHBIN LEeHTp, cyOcTtpaTHas crneuuduyHocts. KodepmeHnTsl. BuraMuHbI.
OTnnuus GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TTOKo3a, pubo3a U J1€30KCUpHb03a),
aucaxapunbl  (caxaposa, JIaKTo3a) W TOJNHMcaxapuasl  (Kpaxmani, TJIMKOTEH,
1esutroI03a). bruomornueckue GyHKIIMN yTIE€BOIOB.

Jlunuapr:  Tpurnuuepuasl, crepounbl, Gochonunuasl. [uapodpunbHO-
ruapodoOHBIe  cBoMcTBAa. buonormueckne Gynkmuum numunoB.  CpaBHEHHE
yTJIEBOJIOB, OCIKOB M TUMUA0B KaK HICTOYHUKOB SHEPTUU

3.4

Hyxneunoseie xucmorsl: JHK wn PHK. Hykineotmaer — MoHOMEpHI
HykiIenHoBbIX KucioT. Ctpoenue u pynkuun JJHK. Crpoenne u gpynkunu PHK.
ATO®: crpoenue u GyHKIIUU

3.5

3.6

I_[I/ITOJ'IOI‘ W — HayKa O KJICTKC. Knerounas TCOpU:. Metoanl HU3YUCHUA KIICTOK

Knerka kak nenoctHas xuBas cuctema. O01ue Npru3Haky KJIETOK: 3aMKHYTast
HapyxHas MemOpana, mosekynbl JIHK kak renernueckuii annapar, cucremMa CHHTE3a
Oenka

3.7

Tunel KJIETOK: JyKapuoTHYyecKas M mpokapuotuyeckas. OcoOeHHOCTH
CTPOCHHUS TMPOKAPUOTHYECKOW KieTku. Kierounas crenka Oakrtepuii. CTpoeHwue




IYKapUOTHYECKOU KJIeTKH. OCHOBHBIC OTJIMYUS PACTUTEILHOM, )KHBOTHOM U TPUOHOM
KJIETKU

3.8

3.9

IToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢ynkuuu. [Inasmarndeckas memOpana, e€ cBoiictBa u pynkuuu. Lluronnasma u eé
opraHouJpl. OnHOMEMOpaHHBIE OPraHOMbI KIETKU: 3HJONJIa3MaTUYecKas CeTh
(BIIC), ammapar [ombmxku, nu3ocoMbl. [loayaBTOHOMHBIE OPTraHOWIIBI KJIETKH:
MUTOXOHJpHUH, Iutactuabl. IIponcxoxkaeHue MHUTOXOHIAPHM M IulacTui. Bumisl
wiactua. HememOpaHHble OpraHouJipl KJI€TKM: PUOOCOMBI, KIETOYHBIH LEHTP,
pPECHUYKH, KIyTUKU. DyHKIMU OpraHOUI0B KJIETKU. BKitoueHus

SAnpo — perynsatopHbslii neHTp kieTku. CTpoeHHe sjipa: sijaepHas 000s04Ka,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

X{I/BHSI[GHTGJIBHOCTB KIICTKH

4.1

OOmMeH BeliecTB, WIH METa00IM3M. AcCUMIIIALUS (TUIACTHYECKU OOMEH) U
TUCCUMIJISALMS (PHEPTeTHYSCKU OOMEH) — JIBE CTOPOHBI €IUHOrO TpoIiecca
Metabonu3ma. Tumbsl oOMeHa BelecTB: aBTOTPOQHBIA u TereporpodHbil. Poinb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIJIETKE

4.2

®otocunre3. CperoBas u TemHOBas ¢a3el (orocuHTe3a. Peakuuu
dotocunTe3a. D HeKTHBHOCTH POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A [Tl )KU3HU Ha
3emnie. BnusHue ycrnoBuil cpenpl Ha (POTOCHHTE3 W CIMOCOOBI TOBBIMICHUS €TI0
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3NpYIole 0akTepu. 3HaYeHHe XeMOCHUHTe3a IS
KU3HU Ha 3emMJie

4.3

DHepreTHdecKkuii OOMEeH B KJIETKe. PacIierieHue BEIIeCTB, BBIJCICHUE H
AKKYMYJIMPOBAaHHUE YHEPTHH B KJIIETKE. DTaIlbl JHEPTeTUUECKOT0 oOMeHa. [ mukomus.
Bbpoxkenne u ero Bumsl. KucrnopogHoe okucieHHE, HJIM KJIETOYHOE JbIXaHUE.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa

4.4

Peakuun wmatpuyHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanusi reHernuyeckoil mHbopManuu B KieTKe. ['eHeTHMUecKUi KOO U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuare3 PHK. Tpancnsuus — O6uocuHTe3
6enka. Koguposanue amunokucnot. Pois pubocom B 6nocuHTe3e Oenka

4.5

Hexnerounsie Gpopmsl xu3Hu — BUpYychl. Mctopus otkpeitus Bupycos ([1.1.
WpanoBckuil). OCOOEHHOCTH CTPOGHHMSI U KU3HEACSITENbHOCTH  BHUPYCOB.
baktepuodaru. bone3nu pacteHuil, )UBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonedpunura yenoseka (BUY) — Bo36ynurens CIINa. [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

5.1

Pa3mMHOXEHME 1 HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB

KneTouHsnii muki, Wiv >KU3HEHHBIH UK KieTku. MuTepdaza m MUTO3.
[Tpoueccrl, mporekarommue B uHTepdaze. Perumkamus — peakiuss MaTpUYHOTO
cureza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIMTIOMTHBIN 1 TaITONIHBIA XpOMOCOMHBIE Ha0Ophl. XpoMatuabl. [{lutonorndyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIBHOTO PA3BUTHSI OPTaHU3MOB.




I[CJ'ICHI/IC KJICTKH — MUTO3. CTa,I[I/II/I MHTO34a. Hpoueccm, IIPOUCXOOAIINEC HA
Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroioe u mojaoBoe. Bumbl 6ecronoro
pPa3MHOXXEHHUA: JEJIEHUE HaABOE, II0YKOBAaHME OJHO- U MHOI'OKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTMBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHHPOBaHHE
OpPraHU3MOB, €r0 3HaueHHe Il CeNIeKLIUU

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiio3. Cragun Mmeiosa. Ilpoueccel, npoucxoasiue Ha cTagusx Meiosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii CMbICH U 3HAUEHUE
Meno3a

5.4

['ameTorenes — mporecc 0Opa30BaHUS IIOJIOBBIX KIETOK Y JKHBOTHBIX.
[TosioBbIE Kene3bl: CEMEHHUKHU U sAnYHUKU. OOpa3oBaHME M pa3BUTHE IOJIOBBIX
KJIETOK — raMmeTr (crepMmaro3oui, SHIEKIeTKa) — CIEpMaTOreHe3 M OOIEHE3.
OCOOCHHOCTH CTPOCHHS SHIEKIETOK W crnepMaTo3ouaoB. OrmionoTBOpeHHe.
[TapTenorenes

5.5

WupuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpHOHAIBHOE pPa3BUTHE
(amOpuorenes). Ortamnbl SMOPUOHATBHOTO PA3BUTHS Y IMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, ractpyisinusi, opranoreHe3. IloctamOpuoHanmpHOE paszButue. TwHIibl
MOCTAMOPHOHAILHOTO Pa3BUTHS: IPSIMOE, HENPAMOE (JIMIMHOYHOE). Biustaue cpep
Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u pas3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHMsS: CTPOECHHE
CEeMEHHU, CTaIUU Pa3BUTHUS

HaCHC}ICTBCHHOCTB U U3BMCHYUBOCTb OPraHM3MOB

6.1

[Ipeamer wu 3amaum reHeTuku. lctopus pa3BuTuUs TeHETHKU. Bkiag
POCCHICKMX M 3apyO€KHBIX YYEHBIX B Pa3BUTHE TEHETUKH. METONbI TE€HETUKH
(ruOpUAOIOTUUECKHH, IUTOT€HETHYECKU, MOJIEKYJIIPHO-T€HETHYECKUH ).
OcHOBHbIE T€HETHYECKHE MOHATHS. ['eHeTmyeckass CUMBOJIMKA, MCIOJNb3yeMas B
cXemax CKpelINBaHUI

6.2

3aKOHOMEPHOCTU HACJIeI0BaHUs NPU3HAKOB, YcTaHOBIEHHBIE . MeHenem.
MonoruOpuaHOe CKpemBaHue. 3aKOoH eAuHoOo0pa3us THOPUIOB IEPBOTO
nokoJieHus. [TpaBuiio JoMUHUpOBaHMUS. 3aKOH paculeIyieHusl Tpu3HakoB. ['unoresa
YUCTOTHI TameT. [TonHoe 1 HenmoIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpemuBaHue. 3aKOH  HE3aBHCHUMOIO  HacleJOBaHUSA
MPU3HAKOB. Ilutoreneruueckue OCHOBBI  JIUTHOPHUIHOTO CKpEILMBaHMUS.
AHnanusupyroliee ckpenuBanue. Vcnonb3oBaHue aHATU3UPYIOMIETO CKPEIIMBAHUS
JUTS OTIPEJICIICHUS TeHOTUIa 0co0u

6.3

CueruieHHOe  HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CIIETUICHHOMY HAcCJIeIOBaHHIO TeHOB. HapyieHue crienieHus TeHOB B pe3ysIbTaTe
KPOCCHUHTOBEpPa. XpOMOCOMHAsl TEOPHs HACJIEICTBEHHOCTU. [ eHeTnuecKkue KapThl.

['enetuka nmona. XpoMOCOMHOE OMpeeieHUe moia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. FOMOI‘aMeTHBIe )41 FCTGpOFaMeTHBIe OpFaHI/ISMBI. HaCJIeILOBaHI/Ie
HpI/IBHaKOB, CICIIJICHHBIX C ITOJIOM

6.4

H3MeHunBOCTh. Buabl N3MEHUNBOCTH: HEHACIECACTBCHHAS U HACJICICTBCHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpUCTUKA




6.5

6.6

MOAUGUKAITMOHHOW M3MEHYMBOCTH. BapuanMOHHBIN psJl U1 BapUallMOHHAS KPUBas.
Hopwma peakunu npusnaka. KoaudyecTBeHHbIC M KAYECTBEHHBIC TPU3HAKU U KX HOpMa
peaknuu. CBolcTBa MOAUGMUKAITMOHHOW N3MEHYHBOCTH

HacnencrBennas, MM TE€HOTHIIHNYECKAas, M3MEHYMBOCTL. KoMOMHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM MpoOIecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalmoHHass M3MEHYMBOCTh. Kiaccudukamuss MyTamuii: TeHHbIS
XPOMOCOMHBIE, TeHOMHBIE. HacToTa W MPUYMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTUYECKHUX PSAJ0B B HacieAcTBeHHOW n3mMeHunBoctu H.M. BaBuiosa

I'enetuka uyenoBeka. Kapuorumn dyenoBeka. OCHOBHBIE METOJIbI T€HETHUKH
YeJIOBEKA: T'€HeaIOTHYEeCKUH, OJIM3HELOBbIH, IIUTOreHEeTUYECKUH, OMOXMMUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHH. CoBpemeHHOE OIpezeIeHUe TEHOTHUIIA:
[IOJJHOTEHOMHOE CEKBEHHPOBAaHUE, I'€HOTUIIMPOBAaHHE, B TOM YHUCIIE C IOMOILBIO
[1L1P-ananu3a. HacneacrBeHHble 3a001€BaHUs YETIOBEKA: F€HHbIE 00JIe3HH, 00Ie3HU
C  HACIEACTBEHHOM  MNpEeApacHoyiOKEHHOCTbIO,  XPOMOCOMHBIE  0OJIE3HHU.
ComaTnueckue U reHepaTuBHble MyTanuu. [IpuHIunel 310poBOro o0Opasa >KHU3HH,
IMAarHOCTHKH, TPOQHIAKTUKA H JICYCHHS TEHeTHYecKuX Ooisiesneil. Menuko-
IFEHETUYECKOE  KOHCYJIbTHPOBAaHHE. 3HAUEHHE MEIUIMHCKOM TIE€HEeTHUKU B
IIPEJOTBPALLCHUN U JICYEHUU FeHETUYECKUX 3a00JIeBaHUI YeTI0BEKa

7.1

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
Ceneknusi Kak HayKa M IMpolecc. 3ap0KICHUE CENEKUUH U JIOMECTUKALIMS.

VYuenue H.M. BaBuioBa o 1ieHTpax NpOUCXOXKJIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI NpOMCX0KAEHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITaMM

7.2

7.3

CoBpemMeHHbIE METO/Ibl ceNeKIIMU. MaccoBbIi U MHAMBUYaIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHMH W JKUBOTHBIX. OIllEHKa JKcTepbepa. biaM3kopoacTBEHHOE
CKpeuMBaHue — HHOpuaAMHI. Yucras nuHus. CKpelMBaHUE YUCTHIX JIMHUI.
I'etepo3uc, win rubpunHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIIMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. MIckycCTBeHHBIH MyTareHes U MojydeHue
MTOJIMIUIONIOB. JIOCTHKEHUS CENIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak oTpacib NPOU3BOJACTBA. ['€HHas MHXKEHEpUs. DTamsbl
coznanust pekomOuHanTHOM JIHK wu TpancrenHsix opranuzmoB. Kierounas
nHxeHepus. Kiierounbsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTEHMI.
KionnpoBanue  BBICOKOIPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Dkojorudeckue u aTuueckue npoodsieMel. MO — reneTnuecku MOAUPUITMPOBAHHBIE
OpraHU3MBbI

11 KITACC

Kon
1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIOMOHHAS OMOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa SBOMIONWHU. [lal€OHTOJIOTHYECKUE: TIOCIIE0BATEIHHOCTh
MOSIBJICHUSI BHUJOB B TIAJICOHTOJOTHYECKOW JIETONHCH, TEPEeXOAHble (OPMEL.
buoreorpaduueckue: cxoacTBo u paznudne GayH U (HIOp MAaTEPUKOB U OCTPOBOB.
DOMOPHOTIOTHYECKHUE: CXOJICTBA M a3 SMOPHOHOB Pa3HBIX BUI0B TO3BOHOYHBIX.




1.2

CpaBHI/ITeHBHO-aHaTOMI/ILIeCKI/IeZ TOMOJIOTUYHBIC, AaHAJIOTHMYHBIC, PYAUMMCHTAPHBIC
OpraHbl, aTaBHU3MBbI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/I‘leCKI/ICZ CXoACTBO MCXaHH3MOB
HaCJICACTBCHHOCTH U OCHOBHBIX METa00INIECKHX HYTeﬁ Y BCEX OpraHnu3mMoB

Opomonionnast teopust Y. [lapsBuna. Ilpennoceuiku BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHIIBI HBOJIIOLMHM BUAOB 10 JlapBuHy (U30BITOYHOE
pa3MHOXKEHHE TPU OTPAHUYEHHOCTH PECYpCOB, HeompeienEéHHAas H3MEHUYUBOCTD,
O6opb0a 3a cyliecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust 3Bomoruu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.
MuxkposBomtonus. [lonynanuus kak eIMHULA BUAA U HBOJIIOLUN

14

JBmwxymne cuiibl ((pakTophl) SBOJOLMHU BUIOB B NMpUpOZe. MyTalmOHHBINA
nporecc 1 KOMOMHATHBHAS U3MEHUNBOCTD. [loNyIsIIMOHHBIE BOJIHBI U Ipeii] reHoB.
W3onsmus u murpanwusi. ECTecTBeHHBIN 0TOOp — HAMPABIISIFOIIHKA (DaKTOP 3BOIIOIUH.
@DopMBI €CTECTBEHHOI'O 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONMU. [Ipumepsl
npucnocoO1eHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUY.

Bun wu  BugooOpasoBanme. Kputepun Buga. OcHOBHBIE  (OpMBI
BU000pa30BaHus: reorpauueckoe, IK0JIOrH4ecKoe

1.5

Makpossomrorst.  Popmbl  dBONIONMH:  (puTeTHYECKas, JIUBEPreHTHAs,
KOHBEpreHTHas1, napauensHas. HeoOparumocTs 3Bomonun

2.1

2.2

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

JloHayuHble TpEACTaBICHHUS O 3apOXKIACHUU >KU3HU. HaydHble rUmoresbl
BO3HUKHOBEHHUS J>KM3HM Ha 3emie: abuoreHe3 W MaHCHepMus. XHUMHYECKas
HBONIOLUA. ODKCHEPUMEHTAIbHOE MMOATBEPKICHUE XHUMHYECKON  3BOJIOLIMH.
Hauanpubpie aTambl Ouonorunyeckoit sBomtonmu. ['unoresa PHK-mupa. Ilepsbie
KJIETKH U UX 3BOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPTAaHU3MOB

Pa3ButHe xu3Hu Ha 3emie mo 3paMm u nepuonam. Karapxei. Apxelickas u
npotepo3oiickas 3pbl. [lanmeosoiickas spa u e€ mnepuoibpl: KeMOpUIHCKUil,
OPIOBUKCKHH, CHIIypUWCKUN, J€BOHCKMH, KAaMEHHOYIOJBbHBIM, IIEPMCKHII.
Me3so30iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oiickass 3pa W €€ Tepuoapl: TMaJeOreHOBBIN, HEOr€HOBBIN,
AQHTPOIIOT€HOBBIM. XapakTEpPUCTHKAa KiIMMaTa W TEOJIOTHYECKHUX IPOLIECCOB.
OcHOBHBIE 3Tanbl 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOIO MHpa. ApoMopdo3bl y
pacTeHuM U KUBOTHBIX. [losBIIEHME, paclBeT M BBIMMPAHHE TPYIIT KUBBIX
OpraHU3MOB

2.3

2.4

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxkeHue dBooIuH. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIb OPraHu3MOB

DBOJIOIMS YelIoBeKa. AHTPOMONIOTHS KaK HayKa. Pa3BuTue npeacTaBieHuit o
MPOUCXOKACHUN YCJIOBCKA. MeTOIII:I HU3YUCHUA QAHTPOIIOICHE3A. CXOIICTBa u
pa3induAa 4CJIOBCKa U )KUBOTHBIX. CucreMaTHyecKoe MOJ0KEHUE YEIIOBEKA.

JBwxymme  cunbl  (pakTopsl)  aHTpororeHe3a.  HacnemcrtBeHHas
W3MEHYMBOCTh U €CTECTBEHHBIN 0TOODP. OOIIECTBEHHBII 00pa3 )KU3HH, U3TOTOBIICHUE
OpYIHi Tpy/a, MBIIIJICHHE, PEYb




2.5

2.6

OcHoBHbIE CTaJMH U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, Yenoek
yMmenbii, YenoBek npsamMoxoadiuii, YenoBek HeaH1epTaabCKuid, YemoBeK pa3yMHBIi.
Haxonku ~ uckomaemblX ~ OCTaHKOB,  BpeMsl  CYIIECTBOBaHUS,  00J1acThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYAUs

UYenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pPAchl:  €BPOMNEOUHAS
(eBpasuiickas), HErpO-aBCTPAJIOHIHAS (SKBATOpHAIbHAS), MOHTOJIOU THAS (a3UaTCKO-
amepukaHckas). YepThl MpUCOCOOIEHHOCTH MPEACTaBUTENCH UeIOBEYECKUX pac K
ycIoBUsM cyiecTBoBanus. EquHcTBO yenoBeueckux pac. Kputuka pacusma

OpranusMbl 1 OKpyXKarouias cpeaa

3.1

3.2

3.3

DKOJIOTHS KaK HayKa. 3aJia4l ¥ pa3elibl IKOJIOTUU. METO bl IKOJIOTHYECKUX
UCCIIEIOBAaHUNA. DJKOJIOrmyeckoe MupoBo33peHue. Cpenpl oOMTaHUS OPTaHU3MOB:
BOJIHASI, HA3EMHO-BO3/IyIIIHAS, TOYBCHHAS, BHYTPUOPTaHH3MEHHAS

Okonorudeckue (dakropsl. Kiaccupukanus ->KoIOrHYecKUX (HaKTOPOB:
abuoTHyecKre, OHOTHYCCKHE W aHTPOINOTeHHble. J[eHCTBHE HKOJOTHYECKUX
(hakTOpOB HA OPraHU3MBI

Abuotnyeckue (pakToOphl: CBET, TEMIepaTypa, BIaKHOCTh. DOTONEPUOAN3M.

[IpucniocoOnenust  OpraHu3MoOB K  JIGHCTBUIO  a0MOTHYeCKUX  (DakTOpoOB.
buonoruueckue puTMbl

3.4

buotnueckne  QaxTopel.  Buabl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYpPEHIIUs,  XHIIHWYECTBO,  IApPa3UTHU3M, MYTyaln3M, KOMMEHCAIU3M
(HaxJIeOHNYeCTBO, KBAapTUPAHTCTBO), aMEHCAJIM3M, HeUTpaqu3M. 3HaueHue
OMOTHUYECKUX B3aUMOJIEMCTBUHN Ul CYIIECTBOBAHUS OPraHU3MOB B IPHUPOTHBIX
coo01ecTBax

3.5

OKOJIOTUYECKHE XaPAKTCPUCTHUKU  TTOIMYJIAIIHUH. OCHOBHBIE IIOKAa3aTeNIu
nomyjadanauu: 4YUCICHHOCTb, INUIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IPHUPOCT,
MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU ITOMYJIALIUA U eé peryisiunsa

4.1

4.2

4.3

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBo opranu3zmMoB — OuoreHo3. CTpyKTypbl OuolieHO3a: BHJIOBasd,
NpOCTpAaHCTBEHHAs, Tpoduyeckas (mmmieBas). Bunael-momuHantel. CBsi3M B
OuoreHo3e

DKkojoruyeckre cuctembl (3KocucteMbl). [loHsTne 00 »3KocucTeMe U
6uoreonenose. @OyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHUCTEMBI: IPOAYLECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BELIECTB M MOTOK YHEPTHH B SKOCHCTEME.
Tpoduueckue (nuiieBsie) YpoBHU 3KocucTeMbl. [IuimeBsie nenu u cetu. OCHOBHBIE
noKa3aTell HKOCHUCTeMbI: Ouomacca, MPOAYKLHUSA. ODKOJOTMYECKHE MHpPaMHJIBL:
NPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3SKOCHUCTEM: YCTOWYMBOCTb,
camoperysinus, pazsurue. Cykueccus

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO
WIM IIMPOKOJIMCTBEHHOTO JIEca.

AHTpONIOT€HHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe n X03HCTBEHHOE 3HAYEHNE arpoO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpa3ue kak ¢akTop ycToMuMBOCTH 3KOcucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie




VYuenue B.M. Bepnanckoro o OGuocdepe. I'paHuiipl, coctaB U CTPyKTypa

ouochepsl. JKuBoe BemectBO M ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak

4.4 robanpHOM SKocucTeMbl. JlMHamuueckoe paBHOBecHue U oOpaTHas CBA3b B

ounoctepe. KpyroBopoThl BemecTB W OWOTEOXMMHYECKHE IIUKIBI 3JIEMEHTOB
(yrmepona, azota). 3oHaIbHOCTH Orochepsl. OCHOBHEBIE OMOMBI CYIITH

YenoseuecTBo B Onochepe 3emiid. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
45 ['moGabHbIC IKOJOTHUECKUE TPOOIIEMBI.
' OcHOBa pAalMOHAJIBHOTO YIPABJICHUS MPHUPOJHBIMH pPEeCypcaMH H HX

ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u 1p.;
non penakmueit [laceunuka B.B. Axkmnunonepnoe o6mectBo «M3marenbcTBo
«IIpocBemenue»

buonorwus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u 1p.;
noa penakmued Ilaceunuka B.B. AkmuonepHoe o6miectBo «M3maTenbcTBo
«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISL
MP Buonorus — Equnoe couepsxkanue oo1iero oopazosanus (edsoo.ru)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETH UHTEPHET
MP buogorus — Equnoe coaepkanue oodmero oopazoBanus (edsoo.ru)
bubmuoreka I{OK https://m.edsoo.ru/00ad9cbh2
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