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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpamMmbl MO OHWOJOTHH TEOPETUUYECKYIO OCHOBY JIJIS
ONPECIICHUS TMOIX00B K (HOPMHUPOBAHHUIO COJCP)KaHMS YYCOHOro TMpeaMeTa
«buonorusi»  coctaBwiIM: KoHUenTyainbHble mnojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJICH, COJACp)KaHUsA, pe3yJbTaTOB OOydYeHHUS U
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHUS 00 OOIMNX HETIX U
MPUHITUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJIOKEHUS O crieuduke
Ouonoruu, €€ 3HAUYEHUM B TIO3HAHWUU JKUBOW TPUPOABI U OOECICUYECHUU
CYIIIECTBOBAaHMsI YeioBeuecKkoro ooOmiecTBa. CorjacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpe/IeIeHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T npeAcTaBiIeHUE O LEeNsAX, 00 o0IIel cTpaTeruu
oOy4YeHHsI, BOCTUTAHUS U Pa3BUTHS O0yJAIOIINXCS CPEICTBAMH yU4eOHOTO ITpeaMETa
«buonorusy, onpenenser 00s3aTeNbHOE IPEIMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY,
pacmpeneneHrue Mo pas3feiiaM W TeMaM, PEKOMEHIYeMYIO IOCIEI0BaTeIbHOCTh
U3Y4YeHUs] Y4EOHOro MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3C€H, JIOTMKM O00pa30BaTEIBHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOydJarommxcs.

B nporpamme 1o 6uosioruu TakyKe YYUTHIBAIOTCS TPEOOBAHUS K IJTAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W TIPEAMETHBIM pe3yJbTaTaM OOy4YeHUS B
GhopMHUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TTO3HABATEILHOM ICSITEIIHHOCTH/YICOHBIX
JNEeUCTBUH  OOydYarOIIUXCS IO  OCBOCHHIO  COJIEpKaHHUSA  OHOJIOTMYECKOTO
oOpa3oBaHUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peaTn30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yUYCHHMH OuWoJiornu, Oyiaromapss 4eMmy B HEH
MPOCMATPUBACTCS HAIPaBICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHUECKOTO MBIIICHUS, TTPEICTABIICHUHA O 370POBOM
oOpa3e >XU3HU W OEPEeKHBIM OTHOIICHHEM K OKPYXKAIOIIeH TPHUPOIAHON cpee.
[ToaTOMy Hapsy ¢ U3y4CHHEM OOIICOMONIOTHYCCKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUH KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIECCOB B MporpamMMe Mo OWOJIOTHH Y/IEJICHO BHHUMAHHE HCITOIh30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MMOBCEIHEBHOW JKM3HU IS PEIICHUS TPUKJIATHBIX 33/1a4, B
TOM  4YHUCJC: TNPOPUIAKTAKH  HACJICACTBCHHBIX  3a00JICBaHUN  YeEJIOBEKa,
MEIUKOTCHETHYECKOTO  KOHCYJIbTUPOBAHUS,  OOOCHOBAHHUS  DKOJIOTHYECKHU
11€JI€CO00Pa3HOr0 MOBEJICHHS B OKPYXKAIOIIeH MPUPOIHON Cpeie, aHAIN3a BIHSHUS
XO35UCTBEHHOW  JIEATENIbHOCTH YEJIOBEKAa Ha COCTOSHHUE TPUPOIHBIX U



MCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKJIAAHOW HAPaBICHHOCTH
ydyeOHOro mpeaMera «buonorus» MpoAUKTOBAHO HEOOXOAMMOCTBIO OOecredeHus
YCIIOBUH JIJIs1 pEIIeHNs OJTHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIHHOTO OMOJIOrHYECKOro
oOpa3oBaHMsI, KOTopas mpennosaraetr (opmupoBaHue y 0OydaIOIIUXCS
CIIOCOOHOCTH aJalTUPOBATHCA K H3MEHEHHUSM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpeiHero o01iero o0pa3zoBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecrieunBaetr (popmMupoBaHue y 0OyHarOUIUXCsl MPEJCTABICHUNA O HAYYHOU
KapTUHE MHUpa, paclivpser u 0000IIaeT 3HaHUS O KUBOM mpuponae, €€
OTJIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpPraHM3allMM U 3BOJIIOLMH, CO3HAET
yCIOBUS  JJIA: TIO3HAHUS  3aKOHOB  KMBOM  HpUPOAbL,  (POopMUpOBaHUS
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe€30MacHOro obpasa
YKU3HH, IKOJIOTMYECKOT0 MBIIIEHHS], HIEHHOCTHOTO OTHOLIEHUS K )KUBOU IPUPOJIE U
YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKXKe JUIsl PELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  cpeAHero  obuiero  oOpa3oBaHUsA,  COIMANIHM3ALUU
oOyuatomuxcs. M3yuenue Ouonorun odecrnieyuBaeT yciaoBus JUIsl (HOPMHPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMUOHHBIX M HH()OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTETpallud OHOJOTMYECKHX 3HAHUM C
MPEICTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHble MONOXKEHUS O MNpeJHA3HAYCHUU Y4YeOHOro MpeaMeTa
«buosorusi» COCTaBUIM OCHOBY JUIsl OINpPEACNCHHS TMOIXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COJEp>KaHMsI, NPEICTABIEHHOIO B IPOrpamMme 110
OHOJIOTUH.

Ot60p coaepkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KyJIbTYpOCOOOPa3HOrO IMOJX0Ad, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecss OJDKHBI OCBOWUTH 3HAHUS M yMEHMsI, 3HAYUMbIE IS
dbopmupoBaHusl OOIIEH KyJbTYphI, OIPEACTSAIONINE aJCKBATHOE IOBEICHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpenie, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN
JKU3HU U TPAKTUUECKON nesarenbHocTH. Ocoboe MeCTo B ITOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJEpKaHUs, KOTOPBIE CIIy>KaT OCHOBOW JJisi POPMHUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aLUU
OMOIOrHUECKOro 00pa30BaHMsL.

CTpyKkTypupOoBaHuE CcOAepKaHUd Yy4yeOHOro Marepuaia B NIpOrpaMme IIo
OMOJNIOTHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
IBOJIFOLMU. B COOTBETCTBHM C 3TUM B CTPYKType ydueOHOro npeamera «bromorus»



BBIJICJICHBI CIIEIYIOUIUE COJlep KaTelibHble JIMHUM: «bronorusa kak Hayka. MeTobl
HayyHOro mno3HaHus», «Kierka xak Ouonormueckas cucrema», «OpraHusm Kak
ononornyeckas cucreMa», «Cucrema W MHOrooOpasue OpraHM4eCKOro MHpay,
«OBOJIIOLMS AKUBOU NPUPOJBI», « IKOCHCTEMBI U MTPUCYILUE UM 3aKOHOMEPHOCTHY.

Ilenp m3ydenus yuebHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJicHHe  OOyYaroNIMMHUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHM3allMd JKUBBIX CHCTEM pA3HOTO paHra U MNPUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATU 3HAHUS JUIsl TPAMOTHBIX JIEWCTBUM B OTHOILIEHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

JlocTrmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECTICUNBAETCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHE OOYyYaIOLIMMUCS CUCTEMBbl 3HAHUNA O OMOJOTMYECKHUX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KaIINX OCHOBOM
Ui (opMHpOBaHUS MPEACTABIECHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O
METOJIaX HAYYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPA3HH U OCOOEHHOCTSIX KHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alluH, BbIJAIOIINXCA OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OWoNoruu; GopMUpOBaHUE y OOYYAIONIMXCS TMO3HABATEIbHBIX,
WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEHW B MPOLECCE aHalu3a JAaHHBIX O
NyTAX pa3BUTUS B OMOJOTMM HAyYHBIX B3IJISIO0B, MM U MOAXOAOB K M3YUECHHIO
KUBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHM3AIMM; CTAHOBIEHUE Y OO0y4aroumxcs
oO01e#t KynbTypbl, QYHKIIMOHATEHON TPaMOTHOCTH, PA3BUTHE YMEHUN OOBICHSITH U
OLICHUBATH SIBJICHHSI OKPYKAIOIIETO MHUPA KUBOM MPUPOIHI HA OCHOBAHUM 3HAHUHN U
OTBITA, TIONYYECHHBIX MPU W3YYEHUU OHoJoruu; GOopMUpPOBAHUE Y OOYYAIOIIUXCS
YMEHUM WJUTIOCTPUPOBATh 3HAYECHUE OHMOJOTMYECKUX 3HAHUM B MPAKTUYECKOU
JESITEJIbBHOCTH YeJIOBEKa, Pa3BUTHM COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUHA U
arpoOMOTEXHOJIOTUH; BOCTIHTAaHWE YOEKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS
YeJIOBEKOM JKHBOM MPUPOIbI, HEOOXOAMMOCTH OEpeKHOTr0 OTHOUICHHSI K HEH,
COOJTFO/ICHUS STUYECKUX HOPM TPH MPOBEIACHUU OMOJOTUYECKUX HCCICIOBAHUI;
OCO3HaHUE IICHHOCTH OMOJIOTUYECKUX 3HAHUIA JUTSI TTOBBIIICHUS YPOBHSI
HKOJIOTUYECKON KyNIbTypbl, A (HOpMHpPOBAHUS HAYYHOTO MHUPOBO33PEHUS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHUNW M YMEHHMI B MOBCEIHEBHOW >KM3HU IS
OLICHKH MOCJIEACTBUI CBOEH JIESATEIBHOCTU O OTHOUIEHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero obmiero o6pasoBanus yueOHbI npeameT «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.



Jlnst m3ydenust Ouosoruu Ha 6a30BOM ypOBHE CPEAHETO 001Iero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBs3b OMOJIOTUN C OOIIECTBEHHBIMHU, TEXHUYCCKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Gpuiocoduen, 3TUKOM, ICTETUKON U MPaBOM.
Posb 6uonorun B popMUpOBAHUN COBPEMEHHON HAyYyHOU KapTHUHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeToapl O3HAHUS )KUBOW MPUPOABI (HAOII0I€HNE, SKCIIEPUMEHT, ONKCAaHUE,
U3MEpeHue, KiaccupuKaius, MOJCIMPOBAHUE, CTAaTUCTUYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp30BaHHME pa3IUYHBIX METOAOB MpHU
M3YYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosnoruu. OTiandne
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U X pa3HOOOpasue. Y POBHHU OpraHU3aIuu OMOCUCTEM:

MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISLIMOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKUH ), OMOChHEPHBII.

JlemoncTpanum:

Tabmuubl u cxembl: « OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIlliN
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XUMHUYECKHE BJIEMEHTBI: MAaKPOIJECMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIlIECTBA.

OyHKIMM BOALI W MHUHEPAIBHBIX BelmleCTB B Kietke. [logaepskanue
OCMOTHYECKOI0 0OajaHca.

benku. CoctaB u cTpoeHne O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEIKOB.
He3zameHumble U 3aMEHUMBbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBII COCTaB. Y POBHU
CTPYKTYphl O€IKOBOM MOJIEKyJbl (II€pBUYHAs, BTOpUYHAs, TPETUYHas1 U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoOMcTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.



®epMeHThl — Ouojormueckue Karanuzatopsl. CrTpoeHue  (epmeHTa:
aKTUBHBIM T1eHTp, cyoOcTpaTHas crenupuyHocts. Kodepmentsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TIIIOK03a, prbo3a 1 1€30KCUpu003a), Iucaxapuabl
(caxaposa, JlakTO3a) W TMOJUcCaxapuabl (Kpaxmayi, TJIUKOIeH, LEeJUII003a).
buonornueckue GyHKIUU YIIIEBOOB.

JInnu st TPUTIULEPUIBI, dochomunubl, CTEPOUBI.
I'mapodunbHOrMAPOPOOHBEIE CBOMCTBA. bHOnMormueckue QyHKUMM JTUIUIOB.
CpaBHeHHE yIII€BOI0B, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxnennoseie xkucmorel: JIHK wu PHK. Hykneotuasr — wmoHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJHK. Crpoenne u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kieTke. KiietouHas teopust — mpuMep B3auMOJICUCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krerka xak nenoctHas >xuBasi cucreMa. O0I1e npu3HaKy KIETOK:
3aMKHyTas HapyxHasi mMeMOpana, monekynbl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJlKa.

Tumnbl KJIETOK: JyKapuoTHyecKass H mnpokapuotuueckas. OcoOeHHOCTH
CTpOeHHus TpokaproThueckon kierku. Kierounas crenka Oakrepuit. CtpoeHue
AYKAPUOTUYECKON KIETKA. (OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
¢bynkuuu. [Inazmatuueckas meMmOpaHa, e€ cBoiicTBa U pyHkuuu. LluTomnnasma u eé
opranounibl. OnHomeMOpanHbie opraHouabl kietku: OIIC, ammapat [onbmxw,
m30coMBl.  [I0yaBTOHOMHBIE OPraHOWIBI KJIETKA: MHUTOXOHJPWUH, IUIACTUIBL.
[Ipoucxoknenne MHUTOXOHIpUN u 1actud. Buael mnmactun. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KIIETOUYHBIA LIEHTP, UEHTPHUOIH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHONI0B KJIETKU. BKiItoueHus.

Anpo — perynsTopHbiil LeHTp kieTku. CTpoeHue sjpa: sigepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jwuarpammel: «Pacripenenenne XMuMUYECKUX AIIEMEHTOB B HEKUBOW ITPUPOLIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TaOiaMIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,



«Ctpoenne ¢pepmentan, «Hyknennosbie kucnotsl. JJHK», «CTpoeHune mMonekybl
AT®», «CTpoeHHE PYKapUOTHYECKOU KIETKH», «CTPOCHUE KUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpOCHUE MPOKAPUOTUUYECKOU KIETKWY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJIOBaHUE JJii MPOBEACHUS
HAOIOICHUM, W3MEPEHUH, SKCIIEPUMEHTOB, MHUKPOTPENapaThl PACTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlaGopatopnas pabota No 1. «3yyeHue KaTaJIUTUUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «/3ydeHue CTPOCHHS KJIETOK pPAaCTCHUI,
JKUBOTHBIX M OaKTepuil MojJ MHUKPOCKONOM Ha TOTOBBIX MHKpoOMpemnaparax M HX
OMHCAHUEM.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WK METa00JIU3M. ACCUMUIISALUS (TUIACTUYECKUM OOMEH) U
JUCCUMWIIALUS (PHEPreTHUeCKUii OOMEH) — JABE CTOPOHBI E€JUHOrO Mpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHs] BEIIECTB M SHEPrUU B NOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poibs dhepmeHToB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas (a3bl (orocuHTe3a. Peakuum
dborocunTe3a. DPheKkTUBHOCTL (poTocHHTE3a. 3HaUeHHe (HOTOCHUHTE3a IS KU3HU
Ha 3emiie. BrnusHue yciioBuil cpeqbl Ha (POTOCHUHTE3 M CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTEe3upytolue O0akTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KkieTke. PaciensyieHue BellecTB, BBIIEICHUE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIIETKE. DTaIbl SHEPreTHIecKoro oomeHa. [ mukomnms.
bpoxxenne u ero Buabl. KucnopoaHoe OKHCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEeKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakium Marpuunoro cuHTe3a. ['eHetmueckas wundopmanus u JIHK.
Peanuzauus reHetmyeckoil MHpoOpManuM B KieTKe. ['€HeTMUecKHui KOA U €ro
cBoiicTBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpaucnsius — GuocunTe3
Oenka. Otanbl TpaHciaauuu. KomgupoBanwe amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢popmsl xku3Hu — BUpychl. Mctopus otkpsitus Bupycos (. U.
WBaHoBckuit). OCOOEHHOCTM CTPOEHMS M JKM3HEHHOI'O LHUKIA BHPYCOB.



bakrepuodarn. bonesnm pacTeHmii, J>KUBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo3Oynurens CITNa.
OOpaTHast ~ TpaHCKpUNLMs, peBepraza W  uHTerpasa. lIpoduiakruka
pacnpoCTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunsl nutanusy», «Metabonusm», «MHUTOXOHAPUIY,
«OHepreTnyeckuii ooMen», «Xioporacty, «Porocunredy, «Crpoenue JIHK»,
«Ctpoenue u pyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTHuecKuil Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukn Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: Moaenu-ammukanuu «Yapoenne JIHK u tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.
Tema 5. PazmHOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii 1UKI, WIM XKU3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpPUYHOTO
cuateza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIA HAO0Op — KapHOTHIL.
JunimouaHeli W TalJIOWAHBIE ~ XpOMOCOMHBIE  HaOOpbhl.  XpOMaTHbI.
[{uTtonornuyecknue OCHOBbI Pa3MHOXKEHUS W  HMHAUMBHUIYAJbHOIO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkm — muto3. Cragum murtosa. [Ipoueccel, nmpoucxonsdmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrojioe U MmosioBoe. Buybl 6ecrosioro
pa3MHOXKEHUS: JICJICHHWE HaJABOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINU.

[TooBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meiio3. Cragun wmeriosa. IIpoieccel, mpoucxoisiue Ha CTagusix Meiosa.
[ToBenenne xpomocoM B wMmeno3ze. Kpoccunroep. buonorndeckuii CMbICT H
3HAYEHHE MENO03a.

['amerorenes — mporecc o00pa3oBaHUS TMOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbIe ’kene3bl: CEMEHHUKU W siIMUHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX
KJIETOK — ramer (CrepMaTo30Hj, SHIEKJIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOeHHOCTH CTpOEHMs SIMLEKIETOK M crepMaro3onaoB. OIUIoA0TBOpPEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pas3Butue (OHTOreHe3). OMOpUOHAJIBHOE  pPa3BHUTHE
(aMOpuorenes). Ortanbl 3MOPHOHATBLHOTO PA3BUTHUSL Y TO3BOHOYHBIX >KUBOTHBIX:



npoOJieHue, racTpyJisanusi, opraHoreses. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsMOe, HempsiMoe (IMYMHO4YHOE). BimsHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (HaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJCTBA.

Poct u pasButhe pacteHuil. OHTOTr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «@OpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «JIBOitHOE
OIUIOJJOTBOPEHUE Y I[BETKOBBIX pacTeHuit», «BereraTuBHOE pa3MHOXKEHHUE
pactenuit», «J[lenenne wietku Oaktepuity, «CTpoeHHE TOJIOBBIX KJIETOK,
«Ctpoenne xpomocombl», «Kierounslii nukim», «Pemmukanus JHK», «Mwutos»,
«Meio3y», «lIpsiMmoe u HenpsiMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONUTAIOIUX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue:  MHKPOCKOIL, MUKporpenaparsl «CrepmMaTo30uIbl
MJIEKOTIUTAIOLIETOY, «IMIEKIIeTKa MIEKOIIUTAOMIEr0», «KaproKruHe3 B KJIE€TKaxX
KOpEIIIKa JIyKa», MarHWuTHasl MOJIeJIb-alIlIMKalus «JleneHre KJIeTKu», MOJeb
JIHK, Mmonenb MetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaGopatopHas pabota Ne 3. «HaOmromenwe mMuTOo3a B KJIETKaX KOHYHMKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopuas pabdora Ne 4. «/3ydyeHue CTpoeHHs TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENApATAX).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpeaMeT u 3agaun reHeTUKU. VIcTopus pa3BUTHS T€HETUKU. PoJib imTonoruu
U SMOpHOJIOTUM B CTAaHOBJIEHWU TE€HETUKU. BKJam pocCUUCKUX MU 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKU. MeTonbl TEHETHKH (THUOPUIOJOTUYECKUIA,
[UTOTCHETUYECKUHN, MOJIEKYJIsIpHO-TeHeTHuUeckui). OCHOBHBIE T'€HETHYECKUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKpeIIMBaHUM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonorubpuHoe CKpellMBaHue. 3akoH €IUHOOoOpa3usi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuno 1oMUHHPOBaHUS. 3aKOH pacuIeneHus] Npu3HakoB. [ unore3a
YUCTOTHI rameT. [lojIHOe ¥ HenoTHOEe TOMUHUPOBAHUE.

JurubpuaHoe cKpelBaHue. 3aKOH He3aBUCUMOTO HAacJIeI0BaHuUs IPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JUTHOPUIHOTO CKPENIMBAHUSA. AHATU3HPYIOIEe
CKpenuBaHue. VMcrnonp30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS JIJIs1 ONPEACTICHUS
T€HOTHUIIA OCOOH.

CueruieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana no cremnyieHHoMy
HaclieJJOBaHUIO reHoB. HapyIienue cluerieHnsi TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.



XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

['eneTuka mona. XpoOMOCOMHOE OMpe/esieHHe Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W TreTeporaMmeTHble OpraHu3Mmbl. HacrenoBaHue
MIPU3HAKOB, CLICTJICHHBIX C MTOJIOM.

N3meHunBOCTh. BHbl NI3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBECHHAS.
Ponb  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAM(PUKAIMMOHHON M3MEHYMBOCTH. BapuarimoHHBINA psT M BapualliOHHAsT KPUBasl.
Hopma peakuuu mnpuszHaka. KoJlM4ecTBEHHbIE M KAa4ECTBEHHbBIC MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(UKAITMOHHONW H3MEHYHNBOCTH.

HacnencTtBenHas, Wid T€HOTUIMYECKas, H3MEHUYMBOCTh. KomOuHaTHBHAas
W3MEHYHUBOCTh. Melo3 M TIOJOBOM IIPOIECC — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalmoHHas n3MeHIMBOCTh. Kinaccudukaius MmyTaiuii: reHHbIe,
XpPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ MPUYMHBI MyTaluidi. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieAcTBEHHOM n3meHunBoctu H. . BaBuiiosa.

BresnepHast HACIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. KapuoTtumn denoBeka. OCHOBHBIE METOJbI TEHETHUKHU
YeJIOBEKa: TeHEeaJOTHUSCKH, OJIM3HEIIOBRIN, IIUTOTCHETHYCCKUM, OMOXMMHUYCCKHUH,
MOJICKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEICIICHUE TCHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TI1P-ananu3a. HacineacTBeHHbIe 3a001€BaHMS YEIOBEKA: TEHHBIC 00JIC3HU, 00JIC3HU
C  HACNEJCTBEHHOM  MPEApacloSiOKEHHOCTBIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comatnueckue W TreHepaTuBHbIE MyTanud. CTBOJOBbIE KIETKU. [IpuHIIMIIBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTUKU, TPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
OoJsie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeToBeKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: « MOHOTHOPHUAHOE CKPEIIMBAHUE U €T0 IIUTOreHETHYECKas
OCHOBa», «3aKOH PaCUIEIICHUS U €T0 [IMTOT€HETUYECKAsi OCHOBA», «3aKOH YHCTOTHI
ramer», «lurubpuaHoe ckpenmBanuey, « L {[utomornaeckne OCHOBBI JUTHOPHTHOTO
CKpeluBaHus», «Menos3y», «B3auMoIencTBrUE ajiebHbIX T€HOBY, «I eHeTnueckue
KapThl PACTCHUM, KUBOTHBIX U 4eJOBEKa», «I'eHeTHKa mosay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIUICHHOTO ¢ TMOoJoM», «KapuOoThmnbl 4delloBeKa M >KMBOTHBIX)Y,
«Buasl m3meHunBocTH», «MomudukanronHas W3MEHYUBOCTHY, «HacnemoBanue
pesycdakTopay, «['eHeTrKa rpynn KpoBu», «MyTallnoOHHAS U3MEHYHBOCTH.

O6opynoBanue: MojaeTU-aNIIUKauu «MOHOTHOPUAHOE CKpPELIUBAHUEY,
«HenonHoe pomuHUpoBaHue», «JlurubpumHoe ckpenmBanuey, «llepekpéct



XpOMOCOMY, MUKPOCKOT U MUKpoTpenapar «Jlpo3zoduna» (Hopma, MyTanuu Gopmbl
KPBUIbEB U OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabopaTtopuas pabora Ne 5. «M3yueHue pe3ysnbTaToB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIPENapaTax».

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupuKalMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/la U BApUALMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. «AHanm3 MyTamuii y apo30(ibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBneHue U aHajlu3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IpOLECC. 3apOXKICHHUE CEJIEKIUU U JOMECTHUKAIUS.
VYyenune H. Y. BaBuioBa o neHTpax NpoUCX0KIEHUS U MHOTOO0pa3Hsl KyJIbTYPHBIX
pactenunii. LIeHTpbI IpOUCX0XKAECHUS JOMAITHUX )KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METO/BI CelIeKIIMU. MaccoBbIi U MHAMBUIAYaJIbHBIA OTOOPHI B
CEJEKIIMM PACTEHMH W KUBOTHBIX. OlEHKa JKcTepbepa. bIM3KOpPOACTBEHHOE
cKpemnBaHue — HHOpuauHr. Yucras nuHug. CKpeuMBaHUE YHUCTBIX JIMHUH.
['erepo3uc, unu rubpuaHas cuia. HepoJaCTBEHHOE CKpeluIMBaHuE — ayTOPUIMHT.
Otnanénnast rubpuan3anus u e€ ycrnexu. VMIckycCTBeHHBII MyTareHes 1 MnojryueHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib NPOU3BOACTBA. ['€HHAsA HWHXKEHEpPHS. DTaIlbl
co3ganusi pexomoOuHanTHou JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Kinerounsie KynbTypbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiloHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojornueckue W dTthdeckue  mpobiembl. MO —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpetsr: H. U. BaBunos, W. B. Muuypums, I'. /1. Kaprieuenko, M. @. lIBaHOB.
Tabmupl w1 cxembl: Kapta «LIeHTpbl MNPOUCXOXKIACHHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHui», «llopoapl qomMamHux *KUBOTHBIX», «CoOpTa KyJIbTYypHBIX
pacteHumity, «Otnanéanas rudbpuansanus», «Padorel akagemuka M. @. liBaHOBay,
«[Homumnongus», «OOBEKTH OHOTEXHONOTHN», «KieTouHble KyJabTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).
O6opyaoBaHue: MYJISDKU TJI0J0B U KOPHETUIOAOB JUKUX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHUi, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.
JlaGopaTopHble U MpaKTHYECKHEe PadOThI:



Okckypeust «OCHOBHBIE METOJABI M JOCTHMKEHUS CEJIEKIUHW PAcTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI ~ y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JabopaTtopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHSI 3BOJIIOIIMOHHOM TEOPHHU. OBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BiusHue 3BOJIIOLIMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoMOUMU. [laneoHTONIOrMYECKHE: TMOCIEN0BATENbHOCTh
NOSIBJICHHS BHJIOB B MAJEOHTOJIOTUYECKOM JIETONMHUCH, NEPEXOJHBIE (POPMBI.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3IUyusi SMOPHOHOB pPA3HBIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHBbIE,
pPYJIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXMMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX IyTeH Yy Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuHa. IIpeanochulku BO3HHKHOBEHMS
napBuHM3Ma. JIBWKyIMe CHUJIBI 3BOJIOUMU BHAOB 1o /[lapBuHy (u30bITOUHOE
pPa3MHOXEHHUE MPU OTPAHMYEHHOCTH PECYpPCOB, HEOIpEAesiEHHAas W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkponsBosorus. [lomynsuusa kak equHUIA BUA U BOJIOLIMH.

JBrokymue cuiibl ((pakTophl) BOJIONMU BHUJIOB B mpupojae. MyTalmoHHBIN
npolecc U KOMOMHATHBHAsT M3MEHUYMBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI U Apeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisoomuii  @gakrtop 3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHu3MOB Kak pe3yiabTaT 3Bomtonuu. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHUu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu  BumooOpazoBanme. Kputepuum Buma. OcHoBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduyueckoe, SKOJI0rHuecKoe.

Makpossomoniust.  Dopmbl  dBomOIMM:  QUIETUYECKAsl, JUBEPreHTHasl,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BOIIOIMH.

[IpoucxoxaeHne OT Hecneuuaau3upoBaHHBIX NpenakoB. lIporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.



JdeMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BUTHE OpraHUIECKOTO MUpa Ha 3emMiie», «3apoabITn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooOpa3ue COpTOB pacTCHHI,
«MHoroobpazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTtamronHas
U3MEHYHMBOCTEY, «Apomopdose», «Mamoamanrtamuny», «OOmas aereHepanus,
«/IBmkymue cunbsl 3Bomouun», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapsunay», «bopbba 3a cyiiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
HAa0Op TMIOAOB U CeMsiH, KoJuleKiusa «lIpuMepsl 3allUTHBIX TPUCTOCOOJICHUM Yy
YKUBOTHBIX», MOJieJIb «OCHOBHBIC HAMPABJICHUS SBOJIOLUNY, 00BEMHAsE MOJIENb
«CTpoeHue ToJIOBHOTO MO3Tra MO3BOHOYHBIX .

buoreorpadguueckass kapra wmupa, Koyuekius «DopMbl COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojenb ammiukanus «llepekpéct
XPOMOCOM», BIIayKHbIE Mpernapathl «Pa3BUTHEe HACEKOMOTro», «PazBuTue Asarymkmy,
MuKpornpenapar «/pozoduna» (Hopma, myTaruu GOpMbl KPbLUTEEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlaGoparopHas pabora No 1. «CpaBHeHHE BHAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

JlabopaTtopHas pabora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE *KU3HU Ha 3emure.

Jlonay4Hble MPEACTABICHUS O 3apOXKICHUM KW3HU. HaydHble Trumoressl
BO3HUKHOBEHHUS >KU3HM Ha 3emye: aOMOreHe3 W TMaHCIepMus. XuUMHUUYecKas
IBOMIONUSI. AOWOTEHHBIM CHHTE3 OPTaHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUYECKOMN 3BOONMU. HauanbHbie dTamns
ounonornyeckoi sBomronuu. ['mnoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHE NPOTOKIETKU. [IepBble KIETKH M HX HBOIIOLMSL.
dopMupoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paMm U nepuogaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa U €€ mNepuoabl: KEeMOPUNUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo301ckass 3pa u €€ mnepuoAbl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiMMara M TeO0JOTMYecKUX IporeccoB. OCHOBHBIE ATalbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl U
KUBOTHBIX. [I0siBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpakeHue 3BoJolHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOMNOJIOTUS KaK Hayka. Pa3BUTHE MPEACTaBICHUI O
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHus aHTponoreHeza. CxoncTtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JIBrokymue cuibl (hakTopsl) aHTpornorenesa. HacneacTBeHHas N3MEHUUBOCTD
U €CTECTBEHHbI OTOOp. OOIIEeCTBEHHBIM 00pa3 >KWU3HH, H3TOTOBIEHUE OpPYIUi
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIMHA U BETBU HBOJIIOIIMYU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMmenel, YemoBek MNpAMOXOASIIMH, YeloBEeK HEaHAEPTAIBCKHUM, YemoBek
pasyMHbIii. Haxojku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JIaCThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenmoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOIECOM]IHAA
(eBpa3miickas),  HErpo-aBCTpajioWJHas  (PKBaTOpHaJibHAs),  MOHTOJIOMJHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIIOCOOJICHHOCTH  MpEJCTaBUTENCH
YEJIOBEUECKHUX pPac K yCIOBUSAM CYIIECTBOBaHUSA. EAMHCTBO YeI0BEUYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penm, JI. Ilactep, A. . Omapun, C. Muwuiep, I'. Opu, Y.
JapBuH.

Tabmuipl n cxembl: «Bo3nukHoBenne CojHEUYHOM cHCTEMEI», «Pa3Butune
opraHudeckoro mupay», «PactutenbHas KieTtka», «KUBOTHas  KIeTKay,
«IIpokapuotnueckast kieTka», «COBpEMEHHasi CUCTEMa OPTraHUYECKOrO0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKa M YeJI0BEKOOOPa3HbIX
00e3bsH», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMUECKUX  HAxXOJOK  IPEAKOB
COBPEMEHHOI0 4eloBeKa», «/lpeBHenmme moan», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkrue pach».

O6opynoBanue:  mymspku — «l[Ipoucxoxaenne — demoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAepTalblla, KPOMaHbOHIA), CIENKH WJIU
M300pKEHHUSI KAaMEHHBIX OpYyIHWi TEPBOOBITHOTO 4YeJOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebia), TeOoXpoOHOJIOTHYECKas TaOnuia, KOJUeKus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

[Ipaktuueckast padora Ne 1. «/3ydyeHne UCKOMAEMbIX OCTAaTKOB PACTEHHU U
YKUBOTHBIX B KOJIJICKIIUSIX).



Okckypcust  «DBOJIOLMS ~ OpraHMyeckoro  Mmupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WM KPA€BETUYECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3a/ladyd M pa3Jeibl 3KOJIOTHMH. MeToIbl 3KOJOTHYECKHUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue axktopsl. Knaccuduxarius sxkoaoruueckux (HakTopos:
abuoTHueckue, OMOTHYECKHME U AaHTPONOreHHblE. JleHCTBHE HKOJIOIMYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (QakTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucniocoOnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKHX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue pakropbl. Buasl OMoTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHLIUS,
XMIHUYECTBO, cuMOM03 u ero (opmsl. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpAIU3M.
3HaueHne OMOTHMYECKMX B3aUMOJEHCTBUHN JUIsl CYLIECTBOBAHMSI OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XAPAKTEPUCTUKH Tomyiasuuu. (OCHOBHbIE TMOKa3aTenu
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PErysiusl.

JlemoncTpanum:

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

Tabmunpl u cxemsl: kapra «lIpupoanbie 30HbI 3eMiuan», «Cpenbl OOUTaHMS
opranusmoBy», «®oronepuoausm», «llonymsuun», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Ty(henbkny, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas pab6ota Ne 3. «Mopdosiorudeckrie 0COOEHHOCTU PACTCHUM U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BausiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IToacd€T TIIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB
PaCTEHHIN».

Tema 4. CooOmecTBa ¥ IKOJI0rH4eCKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAs,
IPOCTPAHCTBEHHAs, Tpoduueckass (numieBas). Buaesl-nomuHantel. CBsizu B
OHOILIEHO3E.



Okosoruyeckre cuctembl (dkocuctemsbl). IlloHstue 00 »sKocucTeMe U
ouoreorieHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHCTEMbI: TMPOAYLIECHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BEIIECTB U MOTOK HEPTUHU B IKOCHCTEME.
Tpoduyeckue (mumieBsie) ypoBHU 3KocucTeMbl. [Tumiessie rienu u cet. OCHOBHbBIE
MOKa3aTelid HKOCUCTEMBI: OuMomacca, MPOAYKIHSA. DKOJIOTHYECKUE MHPaMUIbL:
NPOAYKUWH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM: YCTOMYUBOCT,
camoperyJsinus, paputue. CyKueccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPONOrE€HHBIE ~ SKOCHUCTEMBI.  ATpO3KOCHCTEMBI. Y POO3KOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢dakTop ycToumBocTH »dkocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuripl, coctaB u CTpyKTypa
ouochepnl. Kuboe BemectBO u ero (pynkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM JKOCUCTeMBI. J[MHamMu4eckoe paBHOBeCHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOre0OXMMHUYECKHE IIUKIIbI JIEMEHTOB (yIiiepoa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eminn. AHTPOIIOTeHHbIE H3MEHEHUs B Onocdepe.
['1moGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyiecTBoBaHMe NMPUPOIbI U yenoBedyecTBa. CoxpaHeHue 6Mopa3Ho00pa3us
KaKk OCHOBa ycToWunmBOCTH Ouocdepsl. OCHOBa PAIMOHAIBLHOTO YIPaBICHUS
MPUPOJIHBIMU PECYypCaMU U MX MCIOJIb30BaHMe. J{oCTHKEeHHsT OMOJIOTMU U OXpaHa
MPUPOJIBI.

JdeMoHCcTpanuu:

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

Tabmuubl n cxembl: «Ilumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpPay,
«IIpuponnbie cooOmiecTBay, «llemm mnuTaHUA», «IKOJOTUYECKAS THUPAMHUIAY,
«buocdepa u yenoBek», «IKocucTeMa MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa
XBOMHOTO  Jiecan, «buoleHo3 BomgoéMa», «ArporeHo3», «lIpumepHbie
AHTPOTIOTEHHbBIC BO3ICUCTBUS HA IPUPOTY», « BaskHEHIIIME UICTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOM», «[louBa — BakHelmias cocTaBistomas omochepo,
«Daktopel  gerpamanuu  nouB»,  «llapHukoBbIi  3ddekTy,  «DaKTOpPbI
palvoaKkTUBHOTO 3arpsisHeHus Ouocheps», «OOmas crpykrypa Ouocheps»,
«PacnipoctpaHenue >ku3HHM B Ouocdepe», «O30HOBBIM d3KkpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoae».



ObopynoBanue: Mojaenb-anmuiMkanua «TunuyHbie OHOLEHO3BI», TepOapHii
«PacTtutenbHbie cO00IIECTBaY, KOJUIEKINHN «buoreno3y», «Bpeaurenu BaxKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapru U KOJUIEKIUU PACTEHUI U KUBOTHBIX,
MIPUHAJIEKAIIUE K Pa3HBIM dKOJIOTMYECKAM IpynnaM OaHOro Buaa, Kpacnas kaura
Poccuiickoit ®denepannu, u300pakeHUs OXpPaHIEMBIX BHIOB pACTCHUN U
YKABOTHBIX.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COOQ, ycraHaBiuBaroTCs TpeOOBaHUS K pe3yjbTaTaMm
OCBOEHHS 00YUYaIOIUMHUCS MPOrpaMM CPEHEro O0IIEero 0Opa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeameTa «buomorus»
BBIJICJICHBI CIICYIONINE COCTABJISIIONIME: OCO3HAHUE OOYYaIOIIUMUCS POCCHUHCKON
FPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIpPEACICHUI0, HAJIMYMe MOTHBAlMM K  OOyYECHHIO  OHOJIOTHH,
[[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATULMUN Pa3BUTHS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOEH
JESATEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMHA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJUYUE IKOJIOTUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUZHEHHBIE TUTAHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOEHHS NpeaMeTa «buoJiorus» JOCTUTaroTCa B
€UHCTBE YYEOHON ¥ BOCHUTATENbHOW JEATEIbHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMU  POCCHUHUCKHUMHU  COLMOKYJIBTYPHBIMHA, HCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMM, MPUHSTHIMU B OOIIECTBE MpaBUIaMU U
HOpPMaMU MOBEEHHUS U CIIOCOOCTBYIOT IIPOIleCCaM CaMOTI03HAHMSI, CAMOBOCTIMTaAHUS
M CaMOpa3BUTHS, PAa3BUTUS BHYTPECHHEH IMIO3WMLMUM JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY W MPAaBOIOPSAJKY, YEIOBEKY TPyAa U CTApIIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KCHHSI, OEPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACICAUI0 U
TpaauUMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon denepanuu, Opuposie U
OKPYKAIOIIEN CpELE.

JIM4HOCTHBIE PE3yJIbTATHl OCBOEHUS YUeOHOTO MpeaMeTa « bBuoaorusy qomKHBI
OTpakaTh TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3MIIMEH JTUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TIO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
OIbITA U OMbITA JACATEIBHOCTA B IPOLIECCE PEATU3ALNU OCHOBHBIX HaNPaBICHUN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaxaaHckoro BoOCHUTAHHMS: CHOPMHUPOBAHHOCTH TPAKIAHCKOW MO3UIUH

00y4Jaromerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S13aHHOCTEN, YBAXKEHUE
3aKOHA U MPABONOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU NEATEIIBHOCTH MPU
CO37aHNM Yy4YEOHBIX IMPOCKTOB, PEIICHWH YYEOHBIX W IIO3HABATEIBHBIX 3aj1ad,
BBINIOJIHEHUU ~ OMOJIOTMYECKHX  JIKCIIEPUMEHTOB; CIOCOOHOCTH  OMPENETATh
COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM >XKU3HU U OOBACHATH €€; YMEHUE YUYUTHIBATh B CBOMX
JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIIOCH C pa3HbIMU
yOCXKJACHUSAMH, KYJIbTYPHBIMU I[IEHHOCTSIMU M  COLIMAJIBHBIM  TOJIOKEHHUEM;
TOTOBHOCTh K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATENbHBIX W MCCIEAOBATEIbCKUX 3aJ1ad, YBAKHUTEIHHOTO OTHOIICHUS K
MHEHHUIO OMNIMOHEHTOB TpHU OOCYKIECHHH CIHOPHBIX BOMPOCOB OHOIOTHYECKOTO
COJIepKaHMs; TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NATPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, MMATPUOTU3MA,
YBaXKEHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH rnepen PonuHol, ropaoctu
3a CBOM Kpau, cBOX PonanHy, CBOM S3bIK M KYJbTYpYy, HPOLLIOE U HACTOSILIEE
MHOT'OHAIMOHAIBLHOTO HapoAa Poccuu; 1IEHHOCTHOE OTHOIIEHUE K MPUPOJAHOMY
HACJICIUIO U TAaMSTHUKAM MPUPOJIBI,

JOCTHXEHUsIM Poccum B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;
CIIOCOOHOCTh OLIEHUBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE W Pa3BUTHE
OWONOTHHY, TTOHUMAHUS 3HAYCHHUS OMOJIOTMM B TO3HAHUM 3aKOHOB TPHUPOJIBI, B
JKW3HU YeJI0OBEKa U COBPEMEHHOTO OOIIECTBA; UelHas yOeXKIEHHOCTh, TOTOBHOCTD
K CITy’KEeHHIO U 3aumute OTeuecTna,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA: OCO3HAHUE JYXOBHBIX
LIEHHOCTENW POCCUICKOT0 HAPOAa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO TOBEICHUS,
CIIOCOOHOCTH OIEHMBATh CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,

OpPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W I1IEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOTO OyAYIIETrO; OTBETCTBEHHOE
OTHONIIEHWE K CBOUM POJMUTENSAM, CO3JAaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHATHA LIEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBUU C TPAAULIASIMU HAPOJOB
Poccuu;
4) ICTETHYECKOI0 BOCIIMTAHUS
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsi 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;
5) (pusnyeckoro BocnuTanus, PopMupoBaHus KyJbTYPbl
310POBbSI U IMOIHOHAIBLHOTO 0JIATOMOTYYHSA:

MOHUMAaHUE U PeaTTU3aIlvsl 3I0POBOTO M 0€3011acCHOTO 00pa3a KU3HH (30pOBOE
NUTaHue, COONI0ICHNE TUTHEHUYECKUX TIPABUII U HOPM, COaTaHCHUPOBAHHBIN PEXKUM
3aHATHM W OTAbIXa, peryispHas (¢u3Mueckas aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYCCKOMY
MICUXUYECKOMY 3/I0POBbIO; TTOHMMAaHHE IIEHHOCTU MPaBWJI WHIUBUIYAIBHOTO U
KOJUIEKTUBHOTO
0€30macHOT0 TOBEACHHS B CUTYAIHAIX, YTPOXKAIOIIUX 30POBBIO W JKU3HU JIFOCH;

OCO3HAHHE MOCICACTBUN U HEPUSTHS BPEIHBIX MMPUBBIYCK (YIIOTPEeOIeHUS
aJTKOTOJIsI, HAPKOTHKOB, KypeHus1); 6)

TPYJA0BOI'0 BOCIIMTAHUS:

TOTOBHOCTh K TPYyHdy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYIOIIO0UE;
TOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOM W  COIMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh WHUIMHUPOBATh, MIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATh ~ TaKyl  JEATeNbHOCTh; MHTEpEC K  pa3udHbiM  cdepam
npoecCHOHATLHON  JIeATETLHOCTH, yMEHHE COBEpINaTh OCO3HAHHBIM BBIOOP
Oynymieit mpodeccud M peaau30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMOOOpa30BaHUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUHUKY
JKU3HHM Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS; TIOBBIIIEHUE YPOBHS 3KOJIOTHYECKON
KyJbTYpPBhl: TPHOOPETCHHE OIbITa TJIAHUPOBAHHS TIOCTYNKOB M OIICHKH UX
BO3MOYKHBIX TTOCJCACTBUH JUISI OKPYIKAIOIIEH CpeIbl; OCO3HAHHWE TJ100aTIbHOTO
XapakKTepa KOJOTHUYECKHUX MPOOIeM M IMyTeH UX
pEIIeHHs; CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpeTaeMble MPU U3YYCHUH OUOIOTHHU
3HaHMS W YMEHUS TpU pEHICHUU TMpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOONOIb30BaHUEeM  (COOJIOJIEHME TpaBWJ  TOBEICHHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUWE pPAaBHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE NECUCTBUM, IPUHOCIIINX BPE OKPYKAIOIIEH PUPOTHOU
cpelle, yMEHHE MPOTHO3UPOBATH HEOIArONpHUsITHbIE SKOJOTUYECKUE TMOCIEICTBUS
MPEANPUHAMACMBIX JIEUCTBUM ¥ MPEAOTBpAIlaTh WX, HAIWYUE Pa3BUTOTO



AKOJIOTMYECKOTO MBIILICHUS, HKOJOTHUYECKON KYJIbTYphl, OMbITA AEATEIbHOCTU
DKOJIOTMYECKOM  HANpaBJIECHHOCTH, YMEHUS  PYKOBOACTBOBATHCA HUMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAIBHOW MPAKTUKE, TOTOBHOCTU K
YYAaCTHUIO B IPAKTUYECKOMN JAEATEIbHOCTH HKOJIOTHYECKON HAITPABICHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPUIECHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM KYJIBTYPBI KaK CPEACTBA
B3aMMOJICUCTBUSL MEXIY JIOJbMU U TMO3HAHUS MHUpPA; MOHUMAaHUE CHEU(PUKU
OMOJIOTMM KaK HayKH, OCO3HaHMs €€ poiid B (POPMUPOBAHUHM PALUOHATIHLHOTO
HAy4YHOTO MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO MPEICTABICHUS 00 OKpY’KaroleM
MHUpE KaK O €IWHCTBE MPUPOJIbI, YEJIIOBEKA U OOIIECTBa, B MO3HAHUHN TMPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MpoOJieM COXPaHEHMs] MPUPOJHOrO0 PABHOBECHUS;
yOeXKIEHHOCT, B 3HAYUMOCTH OMOJOTHUU JUJII COBPEMEHHOM IMBWJIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pEIIaTh PECypCHble  NPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BHIXOAA M3 TJIOOAIBHBIX YKOJIOTHUYECKHUX MPOoOeM U
obecrieueHus:  mepexojla K  YCTOWYMBOMY  pPa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (HOPMHUPOBAHHIO HOBBIX CTAaHJIAPTOB
JKU3HU; 3aUHTEPECOBAHHOCTb B TMOJYYCHUU OMOJIOTUYECKUX 3HAHUW B IEJISIX
MOBBIIICHUS OOIIEH KyIbTYPhI, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK COCTAaBHOMN
yacTd (YHKUMOHAJIBHOM TIpaMOTHOCTH OOydwaromuxcsi, (GopMHpyeMON mpH
W3YYEHUU OWOJIOTHH; TOHUMAHKE CYIIIHOCTH METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CMOCOOHOCTHU UCIOJIb30BaTh IOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOANIUX B HEM
W3MEHEHUM, yMEHHE JelaTh OOOCHOBAHHBIC 3aKJIFOUEHHS Ha OCHOBE HAy4YHBIX
(GaKkTOB M MMEIONIMXCS JaHHBIX C IEIbI0 TOJYyYEHUsI JOCTOBEPHBIX BBIBOIOB,;
CIIOCOOHOCTH CAMOCTOSITEFHO UCTIOIH30BATh OMOJIOTUUECKHUE 3HAHUS TSI
peleHusi MpooJieM B pealbHBIX KU3HEHHBIX CUTYallUsIX; OCO3HAHHE ILEHHOCTH

HAy4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh

MPOEKTHYIO M HCCIIEIOBATENbCKYIO NIESITEIbHOCTh MHIWBUAYAJIbHO W B TPYIIIE;
TOTOBHOCTh CIIOCOOHOCTH K HEMPEPHIBHOMY  00pa30BaHUIO u
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHUN MO OWUOJOTUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «bumomoruspy
BKJIFOYAIOT: 3HAYUMBbIC JUII (OPMUPOBAHUS MHMPOBO33PCHHS OO0YYaIOIMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIeHAyYHbIE TOHSITHS, OTPaXaIOIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenuPuKy METOI0B TO3HAHUA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SBIICHHUE, MPOIECC,
CHUCTEMa, HAy4YHBIH (DaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICI0BaHKE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHX ), YHUBEPCAIbHBIC
ydeOHble JnelicTBHsl  (TMO3HABATENbHBIE, KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC),
obecnieunBaromye GopMupoBaHue GyHKIIMOHAIHPHON I'PaMOTHOCTH M COITMATIBLHOM
KOMIIETEHIIUU  OOYy4Yaroluxcsi, CIHOCOOHOCTh OOY4YaroOlIUXCA  HCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUIIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIFHOM M COIIMAIBHOM MPAKTHKE.

MeTtanpenMeTHbIE PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJ1aieHHe YHHBEPCAJIbHBIMH YY€OHBIMH MO3HABATEIbHBIMHA
JeHCTBUSIMMU:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENLHO  (OPMYJIMPOBATh M AKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIIOIb30BaTh MPH OCBOCHHM 3HAHMK MPUEMBI
JIOTUYECKOTO MBINIUICHHs (aHalW3a, CHWHTE3a, CpaBHEHUWsS, Kiaccupukaimy,
0000IIIeHNS), PaCKPBIBaTh CMBICT OWOJOTHMYECKHUX TIOHATHH (BBIACIATH HX
XapaKTEPHBIC MPU3HAKY, YCTAaHABIUBATD CBS3H C IPYTUMU IMOHATHSIMH ); ONIPEACIIATh
IICJIN JIeITEIIbHOCTH, 3aaBas apaMeTPbl U KPUTESPUH MX
JIOCTHKEHHUSI, COOTHOCHTh PE3yJbTaThl ACATEILHOCTH C IMOCTABJICHHBIMU ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCSCKHIE TIOHATHUS ISl OObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH MTPUPOIBI; CTPOUTH JIOTHYCCKUE PACCYKACHUS (MHIyKTUBHEIC, 1CTYKTUBHBIC,
110 aHAJIOTHH), BBISABIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B paccCMaTPUBAEMbBIX
SBJICHUSX, (OPMYJIUPOBATh BBIBOJALI W 3aKIIOUYCHHUS; MPUMEHATH CXEMHO-
MOJICJIbHBIE CPEICTBA IS MPEACTABICHUS CYIICCTBEHHBIX CBSI3CH W OTHOIICHUHN B
M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO pPOJa,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX MCTOYHUKAX; pa3paldaThIBaTh IIaH
penieHus IpoOIeMBbI ¢ Y4ETOM aHAIM3a UMEIONTUXCS
MaTepUaIbHBIX M HEMaTEePHAIBHBIX pPECYpCOB; BHOCHTH KOPPCKTHBBI B

NeSATEeTLHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJIsIM, OIIGHUBATh PHUCKH TIOCJICACTBHM JEATETLHOCTH, KOOPAMHUPOBATH U

BBITIOJIHATH Pa00Ty B YCIOBHUSAX PEAIBHOTO,

BUPTYaJIbHOTO W  KOMOWHHPOBAaHHOTO  B3aMMOJICHCTBHS;  pPa3BUBATH

KpPEaTHBHOE MBIIIICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.



2) 0a3oBbIe HCCIEA0BATEIbCKHE AeliCTBHS:

BJIa/IETh HaBBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOSKTHON EATEIbHOCTH,
HAaBBIKAMHM  pas3pelieHusi MpoOJeM, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS; UCIIOJIb30BaTh Pa3IMYHbIC BUbI ACSATEIBHOCTU TIO
MOJTyYEHHUIO0 HOBOTO 3HAHUS, €0 HHTEPIPETALIMH, IPEOOPA30BAHUIO U PUMEHEHHUIO
B Y4YEOHBIX CHUTYyallMsiX, B TOM YHCII€ TPU CO3JaHUU YYEOHBIX U COIMATBHBIX
MpoeKToB; (GOPMHUPOBATH HAYYHBIM THI MBIIUICHUS, BJIQJACTh HAyYHOU
TEPMHUHOJIOTHEM,

KJIFOUEBBIMU TOHATUAMH M METOJAaMH; CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE

3a/1a4M B 00pa3oBaTeIbHON

JEATEeTLHOCTH M )KU3HCHHBIX CUTYAITUSX; BBISBISITH TPUYUHHO-CIICICTBCHHBIC CBSI3H
U aKTyaJIu3UpoBaTh 3a/lady, BBIABUTATh THUIOTE3y €€ pEeIICHUs, HaXOJIUTh
apryMEHTBI JJi1 JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHWH, 3a/laBaTh MapaMeTpbl U
KPUTEPUHU pEUICHUS; aHAJIU3UPOBATh IMOJTYYEHHBIE B XOJI€ PEIICHUS 3aJadu
pe3yibTaThl,

KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, TPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX; J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;
OCYILECTBIISATH 1IeJIEHAIPABIICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B
JIeHCTBUS B MPO(ECCHOHAIBHYIO Cpeay; YMETh TIePEHOCHTh 3HAHUS B

MO3HABATENIbHYIO M MMPAKTUIECKYIO 00JIacTH
KU3ZHENICATCIIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSA W3 pa3HBIX Yy4eOHBIX

MPEIMETOB; BBIIBUTATh HOBBIC HMJICH, TIPEIJaraTh OPUTHHAIBHBIC TIOIXOIBI

pelIeHus,

CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALMH (TEKCTE y4eOHOTro
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEpaType, OWOJOTHYECKUX CIOBapsiX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETe), aHAIU3HPOBAThH
uH(OPMAITUIO PA3IMYHBIX BHIOB U (JOPM MPE/ICTABIICHUS, KPUTUIECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HEMPOTHUBOPEUHNBOCTH; (DOPMYIUPOBATH 3aPOCH U IPUMEHSTH
paznuYHBIC METOJBI TpPH TOWCKe Hu OoTOOpe Owojornyeckor wuHQPpOpMaInu,
HEO0OXOMMOM ISl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTs OMNBIT HCHOJIb30BaHUSA HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3TUYHBIX
MIOMCKOBBIX ~ CHCTEM; CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANbHYIO  (dopMmy
NpeaCcTaBiICHUs OuoNornueckor wuHpopMmanuu (Cxembl, rpaduku, AUArpamMbl,
TaOJIUIIbI, PUCYHKU U IPYTOE);



UCIIONb30BAaTh HAYUYHBIM S3bIK B KadecTBE CpeAcTBa mpu paboTe cC
Ouonornuecko uMHGOpMaLMEN: TPUMEHATh XUMUYECKUE, (U3UUECKHE U
MaTeMaTHYeCKUe 3HAKH M CHUMBOJBI, (OpMyIbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCMONb30BaTh ¥ NpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJIAJIETh HaBbIKAMM pPAClO3HABAHHUS U 3aIIHATHI
uHpopMaluu, UHPOPMALIMOHHOW O0€30IaCHOCTH JIMYHOCTH.

OBiaieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o0lIeHHe: OCYIIECTBIATh KOMMYHHUKAIIMM BO BceX cepax KU3HH,
aKTUBHO Y4aCTBOBATh B IMAJIOTE WM IUCKYCCHUH 10 CYLIECTBY O0CYKIaEMOU TEMBI
(YMeHHe 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYKJIEHUS OTHOCHTEIBHO BBINOJHEHUS
IpeIaracMou 3aa4n, y9uThIBATh HHTEPECHI U COTJIACOBAaHHOCTH MO3ULUI APYTHUX
YYaCTHHKOB JIMajiora WJIH AUCKYCCHM); Pacro3HaBaThb HEBEepOalbHBIE CPEICTBA
OOIIeHN s, TOHUMATh 3HAUE€HUE COL[MAJIbHBIX 3HAKOB, IPEANOCHIIIOK BOSHUKHOBEHHUS
KOH(DJIMKTHBIX CHUTyallUld, YMETh CMI4aTh KOH(DJIUKTBI U BECTU MEPETOBOPHI;
BJIAJETh PA3JIMYHBIMU CIOCOOaMU OOLIEHUS U B3AaMMOJICUCTBHSI, IOHUMATh
HaMEpPEHUs JAPYTUX JIO/IEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOH hopMe (POopMyIIHMpOBATH CBOM BO3PAKEHUS; pa3BEPHYTO U JIOTUYHO
U3JlaraTh CBOIKO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMECTHAasl  JIeATEJbHOCTh: TIOHMMAaTh W  HCIIOJB30BATh
MpPEeUMYIEeCTBA KOMAHJHOWM ¥ UHIMBHAYyaJIbHOM pabOThl TMpU  PEIICHUU
Ononornyeckod mpoOiembl, OOOCHOBBIBAaTH HEOOXOAMMOCTb  MPUMEHEHUS
IpynmnoBeiX (GopM B3aUMOACHCTBUSL NMPU PEHICHUH y4yeOHOU 3a1ayu; BHIOUPATH
TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUMN C yUETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXK0TO YJieHA KOJUICKTHBRA,;

NPUHUMATh IIEIM  COBMECTHOW  JCATCIBHOCTH, OpPraHU30BHIBATH U
KOOPJAVMHHUPOBATh JICMCTBUSL MO €€ JOCTHKECHHUIO: COCTaBJISATh IUIAH JEHCTBHM,
pacmpenenaTh pPoju ¢ Yy46TOM MHEHWH YYaCTHHUKOB, OOCYXHaTh pe3yiabTaThl
COBMECTHOM pabOThI; OIIEHUBATh KauyeCTBO CBOETO BKJIaJla M KaXKIOTO y4aCTHUKA
KOMaH/IbI B
oOmuii pe3ysnbTar Mo pa3padOTaHHBIM KPUTEPHAM; IMpeiaraTh HOBBIC TPOEKTHI,

OIICHUBATh UJICH C ITO3HUIIMH HOBHU3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH, OCYIIECTBISATh TO3UTHBHOE

CTPaTETUYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIINATHBHBIM.

OByajieHHe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:



1) camoopraHu3amusi: NCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIS BBISIBIICHUSI
po0IeM U uX
peuieHusT B OKU3HEHHBIX W Y4YEeOHBIX CHUTyallMsX; BBIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JIEUCTBUSX H
MOCTYNKAaX MO OTHOUIEHUIO K JKMBOM MPUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYXAaIOIMX; CAMOCTOSITEIbBHO OCYIIECTBIIATh O3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIIAITH IIPOOJIEMBI, CTaBUTh M (OpPMYyIMpOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON JEATEIbHOCTH M JKU3HEHHBIX CHUTYalUsX; CaAMOCTOSITEIIbHO
COCTaBJISITh IJIaH pPeUIeHUs MPOOJIEMBbI C YUETOM
UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTEHUM; JTaBaTh
OLIEHKY HOBBIM CUTYAIUsIM; PACILIUPSTh PaMKH Y4EOHOTO IPEeIMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; IeJaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro,
OpaTh OTBETCTBEHHOCTh
3a pelleHUE; OLIEHNBATh IPUOOPETEHHBIHN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBIICHUIO IIUPOKOM 3pYyIUIMH B Pa3HbIX OOJACTAX 3HAHUN, MOCTOSHHO
HOBBIIIATh CBOM OOpa30BaTENIbHBIN M KYJIbTYPHBI YPOBEHb. 2) CAMOKOHTPOJIb:
JaBaTh OLEHKY HOBBIM CUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM; BIaJAETh HABBIKAMU MTO3HABATEIbHON
pedIieKcHH Kak OCO3HAHUS COBEPLIAEMbIX JAEUCTBUN U MBICIUTEIBHBIX IPOIECCOB,
UX pe3ylbTaTOB MU OCHOBAaHUM, MCHOJB30BATH MPUEMBI pedieKCHH ISl OLIEHKH
CUTyalluu, BbIOOpAa BEPHOTO PEIICHUS; YMETh OLIEHWBATh PUCKU M CBOEBPEMEHHO
IIPUHUMATh PELICHUS 110 UX
CHU)KEHMUIO;
IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NesATEeIbHOCTH;

3) npuHsiTHE ceOsl U NPYrUX: IPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKH U
JIOCTOMHCTBA; MPUHUMAThb MOTHBBI M apryMEHTBhl JAPYTUX I[pU aHaJIu3e
pe3yJIbTaToOB

NesATEeIbHOCTH; IPU3HABATH CBOE MPaBO U MPABO APYTHUX Ha OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduaeckue Ay yaeOHoro npeamera «bruomnorus
HAy4YHBIC 3HAHUSA, YMEHHS U CIIOCOOBI JCHCTBHIA 1O OCBOCHUIO, HHTEPIPETAIIUU U
peo0pa30BaHUI0 3HAHWM, BUJBI JACATEIHHOCTA TIO0 TIOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX CHUTyalMsX, a TakKe B PEaTbHBIX



JKU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Ouosiorueid. B mporpamme mnpeaMeTHbIe
PE3YNBTATHI IPEACTABIICHBI IO TO1aM 00YUYEHHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOTO mpenmera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIH OMOJIOTHH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYUYHON
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUSI, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX
y4€HBIX-OUOJIOrOB B pa3BUTUE OMOJIOTHH, PYHKIIMOHAIBHON IPAaMOTHOCTH YEJIOBEKA
JUTSL pEIIeHUs )KU3HEHHBIX 33]1a4; YMEHHE PACKPBIBATh COJIEp KaHHe OMOJIOTMUYEeCKUX
TEPMUHOB U TOHSITHI: KU3Hb, KJIETKA, OPraHU3M, MeTaboI1u3M (OOMEH BEIIECTB U
MpeBpallleHue PHEPruu), TOMEOCTa3 (CaMOperyJssius), YpOBHEBash OpraHu3aIlus
JKUBBIX CHCTEM, CaMOBOCHIPOU3BEICHUE (PENpOayKIIMs), HACIEIACTBEHHOCTD,
W3MEHYHUBOCTh, POCT M pa3BUTUE; YMEHUE H3JIaraTh OHOJIOTUYECKHE TEOPUHU
(keTo4Hasi, XpOMOCOMHas, MYTallMOHHAs, IEHTpajbHasl JI0rMa MOJEKYJISPHON
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. W. BaBunoBa) u ydyenust (o
LHEHTpaX MHOrooOpasusi M MPOUCXOXKACHUS KyJIbTypHbIX pactennid H. .
BaBuiioa), onpenenaTh TpaHUIlbl KX MPUMEHUMOCTH K )KUBBIM CHCTEMaM; YMEHUE
BJIaJIETh METOJAaMU HAyYHOTO TMO3HAHUS B OWOJIOTHUU: HAOJIOJICHHE W OINHUCAaHUE
JKUBBIX CHCTEM, TIPOIIECCOB W  SIBIICHUI, OpraHu3aluss W IPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBIXKCHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJYYCHHBIX PE3YyJbTaTOB,
MCIIOJIb30BaHHBIX HAYUYHBIX MOHSATUN, TEOPUN W 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbI
HAa OCHOBAHUHU TMOJYYCHHBIX PE3yJIbTATOB; YMEHHUE BBIJICIATh CYIICCTBEHHBIC
NpPU3HAKH BUPYCOB, KIETOK MIPOKAPUOT U OYKAPUOT, OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTHM TMPOLECCOB: OOMEHAa BEIIECTB U
MIpEBpAICHUS SHEPTUH B KIIETKE, (DOTOCUHTE3A, TNIACTUYECKOTO U DHEPTETUIECKOTO
oOMeHa, XEeMOCHHTE3a, MMHTO3a, MeHo3a, OIUIOJIOTBOPEHUS, Pa3MHOXKECHMUS,
WHJMBUAYAJILHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3); yMEHUE MPUMEHSITh MOJYyUYCHHBIC 3HAHUS 111 OOBSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U SIBJICHUH, IS IPUHATHS MPAKTUUECKUX PEIICHU B
MOBCEIHEBHOM XKU3HH C 1I€JIbI0 0OecrieueHns 0€30MacHOCTH CBOETO 3/I0POBbS U
3JI0POBbs OKPYKAIOITUX JIFO/ICH, COOJII0ICHUSI HOPM TPAMOTHOTO TIOBE/ICHUS B
OKpY’Karolel MpUpoaHON cpefie, MOHUMaHNEe HE0OXOAMMOCTH UCIIOIb30BaHUs
JIOCTUKEHUM COBPEMEHHOMN onoiornu W OMOTEXHOJIOTUA  JUTSA
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS; YMEHUE PEIIATh AIeMEHTapHbIE
TEHETUYECKHUE 3a/1a4i HA MOHO- M IUTHOPUTHOE CKPEIIMBAHUE, CIICTUICHHOE
HACJIeI0BAHUE, COCTABIISITH CXEMbl MOHOTMOPUIHOTO CKPEITUBAHUS JIsI



IpeIcKa3aHusl HACIEqOBaHU IPU3HAKOB Y OPraHU3MOB; YMEHME BBIITOIHATh
1abopaToOpHBIC W MMPAKTUUECKHE pabOThI, COOTIOAATh
npaBwia npu paboTe ¢ y4yeOHBIM M JITAOOpPaTOpPHBIM OOOpPYIOBAaHUEM; YMEHHE
KPUTHYECKH OIEHUBATh U HUHTEPIPETUPOBATh HHPOPMAINIO OHOIOTHYECKOTO
COJIEpP>KaHMs, BKIKOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB
(cpeactBa maccoBoil HHGOpPMAIUHU, HAYYHO-TIOMYJISIPHBIE MaTepuabl), STUYECKUE
aCTEeKThl COBPEMEHHBIX HCCIIEJOBAHUA B OMOJIOTUH, MEIUIMHE, OMOTEXHOJIOIHUH;
YMEHHE CO3/1aBaThb COOCTBEHHBbIC MHCbMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
Ononornyeckyro  WHGOPMAIMIO W3  HECKOJIBKMX HWCTOYHHKOB, TPaMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapaTt OMOJOTHH.
[IpenMeTHbIe pe3yabTaThl OCBOCHMS yueOHoro mpeamera «buomnorus» e 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO

3HaHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYYHON
KapTHUHBI MHpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIJIAJIE POCCUHUCKUX U 3apyOeKHBIX
yU€HBIX-OMOJI0r0B B pa3BUTHE OMOJIOTUH, PYHKIIMOHATIBHON IPaMOTHOCTH YeJIOBEKa
JUTSL PeTIeHUs )KU3HEHHBIX 33]1a4; YMEHUE PAaCKPBIBATh COJIEpKaHUE OMOIOTUYECKUX
TEPMHUHOB M TOHATUMN: BUJ, MOMYJSALUSA, FTeHO(DOHA, SBOJIIOLUS, JBUKYIIUE CHUIIbI
(bakTOpbl) HBOMIOLMH, MPUCITOCOOJEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE,
HKOJIOTUYECKUE (PAKTOPbI, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTbI, PEAYLICHTHI,
Henu TUTaHUs, HKOJOTHYecKas mupamujaa, OuoreoiieHo3, Ouocdepa; ymeHue
u3naratb Ouojormueckue Teopuu (dBomroumoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPHUS HBOJIIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K. M. bapa, uepenoBanus riiaBHbIX HaAPaBJIECHUN U ITyTEN 3BOJIIOIUA A.
H. CegepriioBa, yuenus o 6uochepe B. U. Bepnanckoro), onpeaensatb TpaHUllbl UX
NPUMEHUMOCTH K >XUBBIM CHCTEMaM; YMEHHUE BIAQJE€Th METOJaMH HAYYHOTO
NO3HaHUs B OMOJOTHU: HAOIOJEHUE M OINHCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U
SBIICHUH, OpraHW3alusi © TPOBEACHHE OHOJOTHYECKOTO  HKCIEPUMEHTA,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BeJIMYMHAMH, OOBSCHEHUE TONYUYEHHBIX PE3yJbTAaTOB, UCIOIH30BAHHBIX HAYYHBIX
NOHSITUNA, TEOPUN U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIBI HA OCHOBAHHUH MOJYYEHHBIX
pEe3yNbTaTOB; yMEHHE  BBIACIATH  CYNIECTBEHHBIE  TMPU3HAKH  CTPOCHHS
OMOJIOTMUECKUX OOBEKTOB: BHJOB, MOMYJSAHUM, MPOAYLEHTOB, KOHCYMEHTOB,
peAyLIeHTOB, OHOreOlleHO30B U  HDKOCHUCTEM, OCOOEHHOCTH  IPOLIECCOB:
HACJIEICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa3oBaHus,
MPUCIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUSA SKOJOTMYECKUX (HaKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAaX, aHTPOMOT€HHbIX
U3MEHEHUH B DJKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB U



OMOTeOXMMHUYECKHX IUKJIOB B Onocdepe; yMeHHE TPUMEHSTh MOTyYeHHBIC 3HAHUS
Ui OOBsICHEHUS! OMOJOTUYECKUX TMPOIECCOB U SIBJICHUM, MJIs TPUHATHUS
MPAKTUYECKUX PEIICHWH B TIOBCEIHEBHOW JKHM3HH C IIEIBI0 OOCCICYCHUS
0€30MMaCHOCTH CBOETO 3J0POBbSI U 3/I0POBbSl OKPYXAIOIMIUX JIIOAEH, COOMI0ACHUS
HOPM TPaMOTHOTO TMOBEJIEHUS B OKpYKalolled MNPUPOIHON cpene, MOHUMaHUe
HEOOXOJMMOCTHA HCIIONB30BAHUS JOCTIDKCHHH COBPEMEHHOW OHOJIOTHH IS
pallMOHANBHOTO  MPUPOJONOIL30BAHMS;  YMEHHUE  peIllaTh  3JIEMEHTApHBIC
OMOJIOTUYECKUE 3a/1a4H, COCTABIIATh CXEMBI

MIePeHOCa BEIIECTB M DHEPTUHU B IKOCHCTEMaX (1IN MMUTAHNS); YMEHHE BBHITIOTHATH

71a00paTOpPHBIE U IPaKTUYECKUE paboThl, COOJIIOAATh

npaBuia mnpu padboTe ¢ y4yeOHBIM M JTAOOPATOPHBIM OOOPYIOBAaHUEM; YMEHHE
KPUTUYECKA OICHWBATh M WHTEPIPETUPOBATh HWHOOPMAITUIO OHOJOTHIECKOTO
coJiep KaHusl, BKJIIOYAIONUTYIO MCEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHHKOB
(cpenctBa  MaccoBOM  MH(pOpPMALMHM,  HAYYHO-TIIOMYJISIPHBIE  MaTepualbl),
paccMaTpuBaTh  TJ00ANbHBIE  SKOJOTUYECKHE MPOOJIEMbl  COBPEMEHHOCTH,
GbopMHpPOBATH MO OTHOIICHHWIO K HAM COOCTBEHHYIO TIO3HIMIO; YMEHHE CO31aBaTh
COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIECHMs, 0000I1ast OHOJIOTHYECKYIO
uH(OPMAITUIO U3 HECKOJBKMX UCTOYHUKOB, TPAMOTHO MCIOJB30BATh IMOHSATHHHBIN
amnmnapat OMOoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
No /i HaumeHoBaHue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
) MPOrpamMmbl Beero Konrpoabubie | IIpakTudeckue | ogpasoBaTeibHbIe pecypesbl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBple cucTeMbl U UX OpraHU3alus 1 https://m.edso0.ru/5T7SVKFTX
3 XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/MEETZ2D71

Pasmuoxenne n HHIUWBHUAYAJIbHOC

5 DA3BHTHE OPrAHH3MOB 5 1 https://m.edsoo.ru/GF6W1A7C9

HacnencTBeHHOCTh M H3MEHUYHUBOCTH

6 OPraHH3MOB 8 0 1.5 https://m.edso0.ru/ONPNXJ7X6
Cenekiust opranu3mMoB. OCHOBBI

7 BHOTEXHOTO I 3 https://m.edsoo.ru/2EY34NEHR
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J

OBIIEE KOJIMYECTBO YACOB I10

TIPOTPAMME 34 0 4

11 KJIACC

Kosun4yecTBo 4acos
No 11/ HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)

KOHTpOJ’IbH]:Ie HpaKanecmle 06p330BaTeJIbHLIe pecypchl
padoThI padoThI

nmporpaMmmbal
porp Bcero



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/FDB08R36J

DBOJIIOIIMOHHAS] OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3nukHOBeHME U pa3BUTHE )KU3HU HA
3 9 0.5 https://m.edsoo.ru/OFLS81YB5
emiie
OpranusMbl 1 OKpy»Karolas cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
Coo01ecTBa v 9KOJIOTHUECKUE _
CHCTEMBI 9 https://m.edsoo.ru/WXWAV S56F
PeszepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 34 0 s
IMOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC
KouunyecTBo 4yacoB
Ne
Tema ypoka Hara JJIeKTPOHHBbIE HU(PPOBLIE
n/n Beero KourtpoibHbie | IIpakTudeckue | y3yyenusi | oOpa3oBaTelbHbIE pecypehl
padoTshI padoThI
buonorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTobI TO3HAHUS KUBOH
npupoasl. [IpakTuueckas
pabota Ne 1 «Vcnonp3oBanue
PA3IINYHBIX METOOB IIPH 1 0.5 https://m.edsoo.ru/GAB23860W
W3YYeHHH OMOIOTUYECKUX
O0OBEKTOBY
buonoruueckue cucremsi,
MPOLECCHT 1 HX H3yHeHHe 1 https://m.edsoo.ru/A7VOYD215



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215

XUMHUYECKUU COCTaB KIIETKH.
Bona u muHepanbHbIe COMU

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u ctpoeHue
OeIKoB

https://m.edsoo.ru/V33JNUW5W

depMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
pabora Ne 1 «3yuenue
KaTaJIMTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMeEpe
amMmIIa3bl WIK KaTajaa3bl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

YriaeBoapl. JIunuasl

https://m.edsoo.ru/OJ7NFITI5

Hyxnennosbie kucnorsl. ATO

https://m.edsoo.ru/\WOELRA9B3

I/ICTOpI/Iﬂ U MCTOABI U3YUYCHUA

https://m.edsoo.ru/JXQMJOGM3

kietku. Kinerounas teopust

10

KieTka xak 1eoctHas Xusas
cucreMa

https://m.edsoo.ru/XDCLRAF10

11

CrpoeHne 3ykapuoTH4YECKOU
kieTku. JlaboparopHas paboTa
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTE€HHM, )KUBOTHBIX,
rpuboB U GakTepuii Moa
MHUKpPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax 1 ux
OTHMCaHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY



https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY

OOMEH BELIECTB WU

12 METABOMIEM https://m.edsoo.ru/LOB313XYZ
13 dorocuHTE3. XEMOCUHTES https://m.edsoo.ru/\V882FDGSF
14 DHepreTUYecKuii 0OMeH https://m.edsoo.ru/T2LVIES3L
JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.
Jlaboparopuas pabora Ne 3
15 a6 TIONEHAS MATO34 B 0.5 https://m.edsoo.ru/CO1NPWLF4
KJIETKaX KOHYMKA KOpenKa JyKa
Ha TOTOBBIX MHUKpOIIpenapaTax
Buocunres Oenka. Peaxius
16 MATPHYHOTO CHHTE3a https://m.edsoo.ru/540F4L77W
Tpaucusius — OnocuHTes
17 GerKa https://m.edsoo.ru/TFDKDDWWM
HekneTounsie (opMbI KU3HH —
18 BHPYCHI https://m.edsoo.ru/9PGS5FAJB
19 ®opMbI pa3MHOKEHUS https://m.edsoo.ru/2JLXB4AOR
OpPraHu3MOB
20 Meiios https://m.edsoo.ru/SNUXK0X86



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86

21

OOpa3oBaHue U pa3BUTHE
IMOJIOBBIX KJICTOK.
O1ion0oTBOpEHHE.
Jlaboparopnas padota Ne 4
«M3yueHne cTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax

0.5

https://m.edsoo.ru/C29L.4DXB8

22

NunuBunyanbHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HacIeI0BaHUs
pu3HaKoB. MoHOruOpuIHOE
CKpeIllMBaHNe

https://m.edsoo.ru/YYQSG9WI2

25

JuruOpuHoe CKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueneHHoe HacIea0BaHNE
npu3HakoB. JJabopaTopHast
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTMOPUHOTO
JUTUOPUIHOTO CKPEIMBAHUS Y
Ip0o30(UITBI HA TOTOBBIX
MHUKpOIIpernaparax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacneqgosanue

https://m.eds00.ru/3GYGV47YM



https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM

IIPU3HAKOB, CHCIIJICHHBIX C
I1O0JIOM

28

M3MeHUnBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlaboparopHas
pabora Ne 6. 3yuenue
MOIU(DUKAITHOHHOM
W3MEHYMBOCTH, IOCTPOCHUE
BapUAIMOHHOTO psia U
BapUAIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 7. «AHanu3 MyTanui
y Ip030(HITBI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eneTnka yemoBeka

https://m.edsoo.ru/XU9SFS3GA

31

Peseprubiil ypok. O6006111eHIE
o teme «HaciencTBeHHOCTh 1
U3MEHYUBOCTH OPTaHU3MOB)

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa 1 Mpoliecc

https://m.edsoo.ru/3128P3L.98

33

MeToabsl 1 OCTHKEHUS
CEJIEKIIUH PACTEHUN U
KUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buorexnonorus xak OoTpaciib
MMPpONU3BOACTBA

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 0 4
11 KJIIACC
KoanuecTBo yacos
Ne Tema VDoKa Hara JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Kontpoasnsie | IIpakriieckne u3ydyeHusi = oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OBOJIIOIUS U METOJIbI €€ _
H3yueHHA 1 https://m.edsoo.ru/6 KWQIKBKU
Hcropus pazsurus .
IpeaCTABICHEH 06 SBOMIONHH 1 https://m.eds00.ru/0SWC47SSX
MI/IKpOBBOJ'II-OI_II/ISI 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsiius Kak >y1eMeHTapHast
€IMHUIIA BUJIA U DBOJIIOIUH.
JlaboparopHnas pabota No 1 1 0.5 https://m.edso0.ru/D3UCLTSOF
«CpaBHeHUe BUJIOB o
MOP(}HOIOTHUECKOMY KPUTEPHIO)
JBIKYyILME CUIIBI
(amemeHTapHbIE (HAaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJIIOLIMU
EcTecTBenHsbIit 0TOOD U €ro
1 https://m.edsoo.ru/DY32BUDOO

bopMbI



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO

Pe3ynbraThl 9BOIIONNN:
pUCIOCOOICHHOCTh OPTaHU3MOB
¥ BU000pa3oBaHueE.
JlaGopaTopHas pabora Ne 2
«Onucanue Npucrnoco0IeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

0.5

https://m.edsoo.ru/\WVAJHSTLOB

Hanpasnenus u nmytu

https://m.edsoo.ru/PI1FI0OYV3

MaKpO?IBOJIFOIIMU

H€O6paTI/IMOCTB 3BOJIFOIINH

https://m.edsoo.ru/CLA9VC5JJ

10

HcTopus xu3Hu Ha 3emiie u
METO/IbI €€ N3YUEHUS

https://m.edsoo.ru/MJYY 1MV X7

11

['MnoTte3sl NPOUCXOKACHUS
JKA3HU Ha 3emiie

https://m.edsoo.ru/EKNHXBOS?2

12

PasButue xu3nn Ha 3emiie 1o
9paM U nepuogam

https://m.edsoo.ru/ECIN8TF62

13

OCHOBHBIE 3TaIlbl 3BOJTIOLUU
PacTUTEIBHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padorta Ne 1
«M3yueHne ucKomaeMbIxX
OCTaTKOB PaCTEHUH U )KMBOTHBIX
B KOJUIEKLIAAX»

0.5

https://m.edsoo.ru/7K1LYOSCT

14

CoBpeMeHHas cuctema
OpPTraHUYECKOTO MHUpPa

https://m.edsoo.ru/\WSEXNI9YAK



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK

15

DBOITIONINS YeI0BEKa
(a"nTpomorenes)

https://m.edsoo.ru/ADV3JERUE

16

JBwxymue cuiibl (paxTops)
aHTpOIIOTeHE3a

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIE CTaUN DBOJIFOIIHNA
yeJIoBeKa

https://m.edso00.ru/14G19MQ4K

18

Yenoseueckue pacsl U
IPUPOJIHBIE aJalTalluM YeJIOBEKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHeIil ypok. O600IICHHE 10
TemMe «Bo3HUKHOBEHHE 51
pa3BUTHE KU3HU Ha 3eMIIe»

https://m.edsoo.ru/R6L7VY2GB

20

DKonorus Kak HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpenpl oOuTaHus U
9KOJIOTHYeCcKHe (HaKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AOuoTtnyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHul U3
Pa3HbIX MECT OOUTAHUS.
JlaGopaTtopnast pabota No 4.
«BnustHEIE cBETa HaA pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo0.ru/G7NF3P1NM

23

BuoTtnueckue akropsr

https://m.edso0.ru/A6Z8MGNQOR



https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR

SKOHOFHHCCKHCXapaKTepHCTHKH
HOHyﬂHHHH.IIpaKTHqCCKaﬂ

24 pabora Ne 2 «IToncuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUTIOTHOCTH TIOMYJISIIIAIA Pa3HBIX
BUJIOB PACTCHUI
Coo0riecTBa OpraHu3MoOB — _

25 GHOLEHO3 https://m.edso00.ru/0T2K1PNGZ
DKOJIOTHYECKUE CUCTEMBI

26 https://m.edsoo.ru/SILIRWZMR
(3KOCHCTEMBI)
OcHOBHBIE TIOKA3aTENn
KOCUCTEMBI. DKOJOTUYECKUE

27 rupamuel. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/NSTEWOGPE
Cyxkueccus

28 [TpupoaHbIE 3KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC
buocdepa — rnobanpHas _

30 SKOCHCTEMA 3eMIII https://m.edso0.ru/2X1VG5Q18
3aKOHOMEPHOCTH

31 CylIecTBOBaHHS GHOCHEPHI https://m.edso0o.ru/\V5JT6B38Z
YenoseuecTBo B Onochepe

32 3 https://m.edsoo.ru/HXCDHPXDJ

eMITn

CocyiecTBoBaHUE TPUPOJIBI U

33 Y pip https://m.eds00.ru/187G37606

YCJI0BCUYCCTBA
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PesepBHeIit ypok. O600IICHHE

34 Tembl «Coo01ecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
SKOCHUCTEMEI)
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

CdopMupoBaHHOCTh 3HAHUNW O MECTE M POJIU OWOJIOTMU B CUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUUCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouonoruu; (QYHKIMOHAIFHOM TPAMOTHOCTH YENOBEKa JUIsl peIleHUs
JKU3HEHHBIX 33724

YMeHHe packpbIBaTh COJEp)KaHUE OHMOJIOTHYECKUX TEPMHUHOB U
MOHSTHI: )XKU3Hb, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BEUIECTB U
MpeBpallleHre DJHEPruM), ToMeocTa3 (camMoperynsuus), YpOoBHEBas
OpTraHMU3aIMs JKUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PETIPOTYKITHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHnue uznarate OMOJIOrMUECKUE TEOpUU (KJIETOYHAsi, XpPOMOCOMHas,
MyTaunoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J1. Basunosa) u
yueHus (0 LEHTpaXx MHOrooOpaszus M MNPOMCXOXKIEHHUS KYJIbTYPHBIX
pacrenuii H.11. BaBunosa), onpenensars rpaHuilbl UX IPUMEHUMOCTH K
JKUBBIM CHCTEMaM

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

YMeHne BiIaaeTh METoJaMu Hay4YHOI'O TIIO3HAHUA B ouooruu
(Ha6JIIO,Z[CHI/IC U OIMMCAHUC KXUBBIX CHCTCM, HNPOHECCOB U HBHCHHﬁ;
OopraHu3anunsa )51 MMPOBCACHHUC OHOJIOTUYECKOTO 9KCIICPUMCHTA,
BBIABHKCHHUC TUIIOTE3hI, BBISIBJICHUC 3aBUCHUMOCTH MCKIY
HUCCICAYCMBIMH BCIIMYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/II\/'I U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'IBTaTOB)




YMeHHe BBIACTATh CYIIECTBEHHBIC TIPU3HAKA BHUPYCOB, KIETOK
NPOKAapUOT W  JYKapHUOT, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpPraHu3MOB;  OCOOCHHOCTH  TIpOIIECCOB  OOMEHa  BEIIECTB H
NpEBpaIlcHUsI SHEPTrUM B KJETKe, (DOTOCHHTE3a, IUIACTHYECKOTO H
DHEPreTUYecKoro  oOMeHa,  XEMOCHHTE3a, MHUTO3a,  Melo3a,
OIJIOJIOTBOPEHUS,  Pa3MHOXKCHHUS, WHAWBUAYAILHOTO  Pa3BUTHS
opranu3ma (OHTOTECHE3)

YMmenue IMPUMCHATH MOJIYYCHHBIC 3HaHUA JJIsA 00BSICHEHHUS
OMOJIOrHYECKUX IMpoucCcCoOB U HBHGHHﬁ, A IIPUHATUS ITPAKTHYCCKUX
pCIJ_ICHI/Iﬁ B MOBCEIHEBHOM JXU3HU B LEIISIX obecneyeHnss 0€30MaCHOCTU
CBOCTO 3J0POBbA U 3J0POBbs OKPYIKAIOIIUX JIIO,I[eﬁ, CO6J'IIOI[CHI/I${ HOpM
I'paMOTHOTI'O IIOBCACHUA B OKp}I)KaIOIHeﬁ l'[pPIpOI[HOﬁ cpeac; IOHUMAHHEC
HeO6XOI[I/IMOCTI/I HCIIOJIBb30BaHHA ,Z[OCTPI)KCHI/II;'I COBpeMeHHOﬁ OMOJIOTHHU U
OHMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOIIb30BAHUA

YMeHue peumiatb 3JICMCHTAPHBIC I'CHCTHYCCKHC 3aJa4d Ha MOHO- H
,Z[I/IFI/I6pI/I,[[HOG CKpCIIMBAHUEC, CHCIUICHHOC HACICAOBAHHUEC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOl"O CKpCHIMBaHUA HJI MpeaACKa3aHus
HacJICAOBaHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH J1AaOOpaTOpHBIE UM IMpaKTHYECKHe paboTHl,
cobmogaTh mpaBwia npu pabore ¢ ydyeOHBIM U Ja0OpaTOPHBIM
o0opyoBaHHEM

YMeHue KpUTHYECKH OIEHUBaTh M HHTEPIPETHPOBATH HH(OpPMAIUIO
OMOJIOTrMYECKOTr0 COJIEpKaHusl, BKIIOYAIOIIYIO IICEBIOHAYUHbIE 3HAHMS
u3 pa3nuuHbiXx UcTouHUKOB (CMMU, HaydHO-TIOMyNSpHBIE MaTepuabl);
STHUYECKHE AacleKThl COBPEMEHHBIX HCCIEOBaHUM B OHOJIOTUH,
MEIUIHE, OMOTEXHOIOTHHI

10

YMeHne co3naBaTh COOCTBEHHBIE NMUCHMEHHBIE UM YCTHBIE COOOIICHWS,
00006mr1ast 6romornyeckyro HHGOPMAINIO U3 HECKOIBKUX HWCTOYHHUKOB,
TPaMOTHO UCTOIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

11 KJIACC




(paxTopsr) ABOJIIOLIUH, MPUCIIOCOOICHHOCTh OpraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE bakTopsl, IKOCHCTEMA,
MPOAYIICHTHI, KOHCYMEHTBI, PeYIIECHTHI, SN TUTAHUS,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOpUU (3BOMIOLIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHbl U
3aKOHOMEpHOCTH (3apojsbieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensTb  TpaHUIBl  UX
MPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMM HAay4yHOrO IIO3HAHUSA B OMOJIOTUU
(HabyrofileHHe M ONMCAHUE KMBBIX CHCTEM, IPOLIECCOB U SIBJICHMIA;
OopraHu3anyss M IpOBEACHUE OHOJIOTMYECKOTO  3KCIIEPUMEHTAa,
BBIJBIDKEHUE  TUIIOTE3bl;  BBIABIECHUE  3aBUCUMOCTH  MEXKIY
UCCIIelyeMbIMH BEIMYMHAMU, OOBSICHEHUE MOJYyYEHHBIX PEe3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX IIOHSATHM, TEOPUM U 3aKOHOB; yMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB)

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CopMHUpOBAaHHOCTh 3HAHUM O MECTE W POJH OWOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE
Oonosnorun; (PyHKIMOHATBEHON TPAMOTHOCTH YENIOBEKA ISl PEIIeHUs
YKU3HEHHBIX 33]1a4




YMeHue packpbiBaTh COJEpKaHHWE OWOJIOTMYECKUX TEPMUHOB U
MOHATHIA: BHJI, OIS, TCHOGOHI, IBOIOIHS, IBIKYIIIAE CHITBI

YMeHue BbIACNATh CYIIECTBEHHbIE PU3HAKKU CTPOSHUS OMOJIOTUYECKUX
OOBEKTOB:  BHUJOB, MOMYJSIHH, TPOAYUEHTOB, KOHCYMEHTOB,
peAyLEHTOB, OMOTreOEHO30B U JKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
HACJIE/ICTBEHHOM U3MEHYUBOCTH, €CTECTBEHHOT'O otOopa,
BUJI000pa30BaHUs, MPHUCIOCOOJICHHOCTH  OPraHU3MOB, JEHCTBUS
9KOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEILIECTB U MOTOKA
SHEPTUM B SKOCHUCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUN B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUUECKHUX IIUKIIOB
B Ouocdepe

YMeHne TpUMEHSATh IOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS
OMOJIOrMYECKHUX IMPOLIECCOB U SIBJICHUM, JJIS MPUHATHS MPAKTUYECKUX
pelIeHHii B TOBCETHEBHOW KHU3HH B LEJSIX oOecrieueHnst 0€301acHOCTH
CBOET0 3[I0POBbs U 3/I0POBbsl OKPYKAIOLIUX JIO/EH, COOIOACHUS HOPM
IPAMOTHOI'O IOBEACHUS B OKPYXKAIOILIEH IPUPOJHON Cpesie; MIOHUMaHUE
HEOOXOAMMOCTH UCIOIb30BAHUS JOCTIKEHHI COBPEMEHHON OMOIOTHI
JUTSL PAallMOHAJIBHOTO ITPUPOAOIIOIB30BAHUS

VYMeHue pemats 3JI€MEHTapHble OMOJIOTMYECKHE 3aJayH, COCTaBIIAThH
CXEMBI MIEpEeHOCca BEUIECTB U SHEPTUHU B IKOCHCTEMaX (LI€MU MUTAHUS)

YMeHue BBINOJNHATH JIaOOpaTOpHBIE U  IMpPAKTUYECKUE padoThl,
coOnrofaTh mpaBwia Mpu paboTre C¢ y4eOHBIM U J1TAOOPaTOPHBIM
o0opyoBaHUEM

YMeHHe KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO CO/IePKaHMs, BKIIOYAIOIYIO MICEBAOHAYYHbIE 3HAHUS
U3 pa3Nu4HbIX UcTouHUKOB (CMU, HayyHO-TIOMy IS pHbIE MaTepHalbl);
paccMaTpuBaTh ro0abHBIE  JKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULIMIO

10

YMeHHe co3/iaBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCTHBIC COOOIICHHUS,
000011251 OMOTOTHYECKYI0 HHPOPMAIMIO U3 HECKOIbKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapatr OMOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 buonorus kak Hayka
buonorus — Hayka o xuBoi mnpupoxae. Ponp Ouonorun B GOpMHPOBAHUU
11 COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTemMa OHOIOrHYeCKUX HayK
Metoapl MO3HAHUS KUBOW TPUPOIBI (HAOIIOJCHHUE, SKCIIEPHUMEHT, OIMCaHUE,
1.2 U3MEpeHue, KiIacCUpUKAIMsi, MOJEIUPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
Kubie cucteMbl (OMOCHCTEMBI) KaK mpeaMeT uzydeHus: ouonoruu. CBoicTBa
2.1 OMOCUCTEM U UX pa3HOOOpas3ue
YpoBHU oOpraHu3anuu OMOCUCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH,
2.2 OpraHU3MEHHBIN, MOMYISLNOHHO-BUIOBON, S3KOCUCTEMHBIN, OMOChepHbIi
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU
XUMUYECKUN COCTaB KIETKH. XHUMHUYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
31 MUKpoO3JieMeHTHl. Bojga wu  MuHepanbHble BemecTBa. DyHKIUU BOABI H
MUHEpaJIbHBIX BellecTB B KieTke. [lonnepxanue ocmoTnyeckoro OanaHca
benku. CoctaB u cTpoeHHe O€nKOB. AMHHOKHUCIOTBI — MOHOMEpBI OEIKOB.
HezameHnMble 1 3aMEHMMbIE AMUHOKUCIOTEL. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOH MOJIEKYyJbl (II€pBUYHAsl, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CBoicTBa OenkoB. buomormueckue
3.2

(byHKIMN OEIKOB.

depmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneuuduynoctb. Kodepmentsl. Butamunbl. OTtnuuuns
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB




3.3

VYraeBoasl: MOHOcaxapusl (IJIOKO3a, pudo3a M JE30KCHpU003a), AUCAXAPHIIBI
(caxaposa, J1aKTO3a) U HoJarcaxapuabl (Kpaxmall, IITUKOTeH, LeJUTI0JI03a).
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlunuaer: TPUTIULIEPUIDI, CTEpOUIbI, dbochomunuab.

IM'uapodunsHorHapodoOHble cBoMcTBAa. buomorndeckue GyHKIHMH JIAITHAIOB.
CpaBHeHHE YTIIEeBOIOB, OCTKOB U JIMMUIOB KaK HICTOYHHKOB SHEPTUU

3.4

Hyxneunoseie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX

kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkuuu PHK. ATO:

CTpoeHHe U HYHKIIUU

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Kierounas TCOPHUA. MeTtobl HU3YUCHUA
KIJICTOK

3.6

Krnerka xak mesnoctHas skuBas cuctema. OOIIHMe MPHU3HAKK KJICTOK: 3aMKHYTast
HapyxHas MemOpana, mosiekynbl JIHK kak reHermdeckuid ammapar, cucremMa
cuHTe3a Oelika

3.7

Tumnsl kiIeTOK: syKapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuuecko  kietku. Kierounas crtenka  Oakrepuil.  CTpoeHue
9YKApHUOTHYECKOW KJIeTKH. OCHOBHbBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOW M
I'pUOHOM KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAJIMKC, MX
¢ynakun. [1nazmatudeckas MeMmOpaHna, e€ cBoiicTBa U QpyHkiuu. [{utonnazma u
e€ opranouibl. OJTHOMEMOpPaHHbBIE OPraHOU bl KJIIETKU: H]I0IJIa3MAaTUYECKas CETh
(OIIC), anmapat I'onbmpku, nu3ocoMbl. [lonyaBTOHOMHBIE OpraHOMIBI KIETKH:
MUTOXOHJIpUH, TuIacTuAbl. lIpoucxoxneHne MUTOXOHAPUM W IuIacTul. Buasl
wiactua. HemeMOpaHHbIE OpraHOU/IbI KJIETKU: pUOOCOMBI, KIIE€TOYHBIN IIEHTD,

PECHUYKH, KTYTUKH. (DYHKHI/II/I OpTraHOM 0B KJIICTKH. Bximrouenns

3.9

SAnpo — perynstopHblii LeHTp kieTku. CTpoeHue siapa: saepHas 000J04YKa,
KapuoIuia3Ma, XpoMaTuH, AJPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJIICTKC

)KI/ISHG)I@SITGJ'II)HOCTB KJIIETKHN

4.1

OOMeH BelecTB, WM METa0OIu3M. AcCCUMUIAIUS (TUIACTUYECKUIT OOMEH) |
JTUCCUMUIISALIUS (PHEPTeTHUECKUd OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U reTepoTpodHbii. Ponb
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUH SHEPTHH B KIECTKE




4.2

dotocuntes. CBeroBas U TeMHOBasi Ga3bl poTocuHTe3a. Peakuu GpoTocuHTE3a.
OddektuBHOCTh (DoTOCHMHTE3a. 3HaYeHUE (POTOCHMHTE3a JJIA KM3HU Ha 3emiie.
Bnusiaue ycnmoBmii cpenbl Ha (POTOCHHTE3 UM CIIOCOOBI IOBBIIICHUS €0
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3HPYIIIue OakTepuu. 3HAYCHHE XEMOCHHTE3a s
JKA3HU Ha 3emiie

4.3

DHepreTHyeckuii OoOMEH B KJETKe. PacmieruieHue BeIecTB, BBIIACICHUE U
aKKyMYJIMPOBAaHUE SHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'muxonus. bpoxxenue u ero Buabl. KuciopogHoe OKUCICHHE, WM KICTOUHOE
apIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peaknun matpuunoro cunresa. ['enernueckas nadopmanust u JJHK. Peanuzanus
TeHETHYECKOW MH(POpMALNH B KJIETKE. | eHeTHYeCKnii KOl 1 €0 CBOWCTBA.

Tpanckpunus — marpuunsiii cuate3 PHK. Tpancisiiuus — OuocunTes Oernka.

KO,I[I/IpOBaHI/Ie aMUHOKHCIIOT. Poib pI/I6OCOM B OHMOCHHTE3€e OeKa

4.5

Heknetounsie ¢opmbl xu3Hu — Bupychl. Mcropus oTkpsitusi BupycoB (/.H.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, J>XKUBOTHBIX U UEJIIOBEKAa, BbI3bIBAEMbIE
BUpycamu. Bupyc ummynonedumnura yenoseka (BUY) — sozOyaurens CIIN da.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMmHOXeHUE U WHIAWBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounslii 1uKn, WIM KU3HEHHBIM WMWK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, nporekatomue B UHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JIuniouHBIE W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTomornyeckue OCHOBBI pa3MHOXKEHHUS W HHIUBUAYAIbHOTO Pa3BUTHS

OpPraHU3MOB.

I[CJ'ICHI/IC KJICTKHU — MHUTO3. CTaI[I/II/I MHUTO3a. HpOL[CCCBI, NPOUCXOAAIINC HA PA3HBIX
CTagusIX MUTO3a. bHOIOrmYecKuii CMBICII MUTO3a

5.2

@®opMbl pa3MHOKEHHUS] OpPraHU3MOB: Oecrojioe W mojoBoe. Buabl Gecnosoro
pPa3MHOXXEHHUA: JI€JIEHUE HaJABOE€, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KJIOHUPOBaHHE
OpPraHU3MOB, €r0 3HaYEHHE ISl CETEKLUN




5.3

ITonoBoe Pa3MHOKCHHUE, €TI0 OTIINYUA OT Oecmooro.

Meito3. Craguu Meio3za. Ilpouiecchl, NPOUCXOIAIIME HA CTaausIX Menosa.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIH H
3HaYeHHUE Melo3a

5.4

['amerorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KMBOTHBIX. [ToioBbIe
’KeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHWE M Pa3BUTHE IMOJOBBIX KIETOK —
raMer (crepMaro3ou, SULEeKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH
CTPOCHHUS SHLEKIETOK U criepmaro3onnoB. Omionorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHUE
(amOpuorenes). Drarbl SMOPHOHATBHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. I[locramOpronansHOe pasBuThe. THIBI
MOCTAIMOPHOHAIILHOTO Pa3BUTHS: MPSIMOE, HENpsMoe (JMYUHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poctu Pa3BUTHEC paCTeHHﬁ. Onrorenes LIBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHU,
CTaluu pa3sBUTHUA

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

Hpez[MeT " 3aa41 rCHCTUKU. I/ICTOpI/IH Pa3BUTHA T'CHCTHUKU. Bknan pOCCHfICKHX n
Bapyﬁe)KHHX y‘IéHBIX B pa3BUTHC T'CHCTHUKU. Metoapl T'CHCTHUKU
(FI/I6pI/I,Z[OJIOFH‘leCKI/II>'I, OUTOT eHeTquCKHﬁ, MOJ'ICKyJ'IHpHO'I‘eHCTI/I‘IeCKI/II\/’I).
OcHOBHbBIC TeHETHYECKUE MOHATUS. | eHeTHUYecKas CHUMBOIJIMKA, UCIIOJIB3yEMasa B
cxXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEIOBaHUs IPHU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOpPUAOB IEPBOrO
nokosieHus. [IpaBuno noMmuHupoBaHus. 3aKOH pacIlEIJICHHs IPU3HAKOB.
I'nnore3a uncroTs! ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuiHoe ckpelyBaHue. 3aKOH HE3aBHCUMOTO HACJIEJOBAHUS MPHU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JTUTHOPUIIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEE
cKkpemuBaHue.  VCmonbp30BaHWE — aHANMM3HPYIOMIETO  CKPEUIMBAHUS  JUIS
oTpesieNIeHUs] TEHOTHUIIa 0COON




6.3

CueruieHHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana mo cuerieHHOMY
HaclleloBaHUI0 TeHoB. HapymieHue cuermuieHuss TE€HOB B pe3yibTare
KpPOCCUHIOBepa. XpOMOCOMHas TEOPUs HACIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enetuka 1oia. XpOMOCOMHOG OmmpeACIICHUEC II10J1a. AYTOCOMBI N II0OJIOBBIC
XPOMOCOMBEI. I'omorameTHBIC U IreTeporaMETHbIC OPraHU3MBI. HaCJ'ICIIOBaHI/Ie
IIPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

M3menunBocTh. BuABl M3MEHUMBOCTH: HEHACJICACTBECHHAs M HacJeICTBCHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(DHUKATMOHHON W3MEHYMBOCTH. BapuanuoHHBIN psii W BapHAMOHHAS
kpuBas. Hopma peakuun npusHaka. KoanyecTBEHHbIE M KAU€CTBEHHbBIC TPU3HAKU
1 uX HopMa peakiuu. CBoKWCTBa MOIU(DUKAIIMOHHOW N3MEHUYNBOCTH

6.5

HaCJ'IeI[CTBeHHaSI, nin T CHOTHUIINYCCKAsA, HU3MCHYHUBOCTS. KoMOunnatuBHas
H3MEHYMBOCTh. Melio3 Hu II0JIOBOH nmpouecc — OCHOBa KOMOHMHATHBHOM
U3MCHYHNBOCTH. MyTaIII/IOHHaSI N3MCHYHNBOCTD. KJIaCCI/I(bI/IKaIII/Ifl MYTaIII/IﬁI I'CHHBIC
XPOMOCOMHBIC, TCHOMHBIC. Yactotau IMPUYKUHBI MYTaLII/Iﬁ. MYTaFeHHLIC (baKTOpLI.
3aK0H rOMOJIOTHYECKHUX psAAOB B HacjeACTBeHHOM n3MeHunBocTy H.I.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
YeJ0BeKa: reHEealorn4eCcKui, OJIM3HEIIOBBIH, HUTOT€HETUYECKHIA,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTuYecKkuil. CoBpeMeHHOE OmpeeeHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HacnencrBeHnsle 3a0oiieBaHUS dYeIOBEKa: TCHHBIS
0ose3Hu, O0JIE3HU C HACJIEICTBEHHOU MPEAPACIIOI0KEHHOCThIO, XPOMOCOMHBIE
60se3nu. CoMaTnyeckue 1 reHepaTuBHble MyTauu. [IpuHIMNIBI 310pOBOTO

O6p8.38. KHU3HHU, JUarHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I U JICUCHUS TCHETHYCCKUX OOJIe3HEH.
Meauko-reHeTUUEeCKOoe KOHCYJIbTUPOBAHUC. 3HadecHUE MEIUIIMHCKOM T€HETHUKU B
NpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IPOLECC. 3apOKACHHUE CETIEKIIUN U JOMECTUKALMS. Y YCHHUE
H.M. BaBumoBa 0 ueHTpax MNPOUCXOXKICHUSI U MHOTrooOpasusi KyJIbTYPHBIX
pacteHui. LIeHTpBI NPOMCXOXKIEHUs AOMAIIHHUX >KUBOTHBIX. CopT, mopona,
LITaMM




7.2

CoBpeMeHHbIE METO/ABl CeJeKIMH. MacCoBbId M HHAWBUIYaJIbHBI OTOOPHI B
CEJICKIIMU PAcTeHUH M KUBOTHBIX. OIleHKa sKcTepbepa. bnm3kopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Yucrtas muaMSA. CKpENMBAaHWE YHUCTBHIX JIMHHM.
I'eteposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpelrBaHue — ayTOPH/IHHT.
Otnanénnas tuOpummsanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJIy4YEeHUE TOJHUIUIONAOB. J[OCTHXKEHHSI CEJNeKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB

7.3

buorexHonorust Kak oOTpacib MPOU3BOJCTBA. ['€HHas WHXKEHEepUsa. Tarlbl
co3nanus pekomOuHanTHOW JIHK wu Tpancrennsix opranusmoB. Kierounas
umxeHepus. Kinerounsle KyabTypsl. MUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTEHUH.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dkojoruueckue ©  dTHueckue  mpobimembl. MO  —  reHeruyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOITIOMOHHASA OMOJIOTUSI

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuaeTenscTBa  OBONMIONMHU.  [laJleOHTOJOTHYECKHE:  IOCIIEAO0BATEILHOCTh
IIOSABJICHUS BHJOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TIICPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢hayH u GJIop MAaTEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKHEe: CXOACTBA W pazluuusi HMOPUOHOB pas3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AaHAJIOTHYHBIE,
pYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTell y Bcex
OpPraHu3MOB

1.2

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsiiky BO3SHUKHOBEHUS JapBUHHU3MA.
JIBIOKyIIIME CUJIBI BOJTIOIMU BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE TIPU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast Teopus 3Bosonny (CTD) u OCHOBHBIE €€ MOIOKEHMUSL.

MuxkposBomtorus. [Tomysmnus Kak eIMHUIIA BUIA U YBOJTIOIUN
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JBwxynme cuinbl ((pakTopbl) SBONIOLMU BUIOB B Tpupoae. MyTaruMOHHBINA
nporecc U KOMOMHATHBHAS M3MEHYHBOCTH. llOMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsus u murpamnusi. EcTecTBeHHBIN 0TOOp — HAMpaBISIONUN (aKkTop
sBoJIIOLUH. DPOPMBI €CTECTBEHHOI0 0TOOpA.

[TpucnocoOaeHHOCTh  OpPraHU3MOB  Kak pe3yiapTaT 3Boironuu. [Ipumepsl
npucnoco0IeHni y Opranu3MoB. ApoMop(O3bl U UANOAIANTALINH.

Bun u BugooOpaszosanue. Kpurepuu Buga. OCHOBHbIE (JOPMBI BH1000pa30BaHMS:

reorpadu4ecKoe, KOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. cDO]C)M]E»I 3BOJIIOIIHUH: @HHGTH‘IGCK&H, JAUBCPICHTHAA,
KOHBCPI'CHTHAA, IIapajljiCJibHasd. H606paTI/IMOCTB 3BOJIFOIIUH

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuyHbple IpeACTaBICHUS O 3apOKICHHUM >KU3HH. HayuHble TIHIIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emye: abWoreHe3 M TaHCHepMHUs. XUMHUYECKas
ABOJIIOLIMS. ODKCIIEPUMEHTAIIBHOE MOJITBEPXKJIECHUE XUMHUYECKONH 3BOJIIOLUH.
Havanehble sTansl Ononoruueckoil spomtonuu. I'mnoreza PHK-mupa. Ilepsbie
KJIETKU U UX 3BOJIIOLUA. DOPMUPOBAHUE OCHOBHBIX TPYIII )KMBBIX OPTraHU3MOB

2.2

PazButue xu3Hu Ha 3emie mo spam u mepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. Ilameosolickas spa u e€ mnepuonsbl: KeMOpHUHCKHUH,
OPIOBUKCKHM, CHIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, NEPMCKHUM.
Me3o30lickas 5pa U €€ NEepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iicKas 9pa 1 €€ nepuoabl: 1aJeOreHOBbIN, HEOT€HOBbIN, aHTPOIIOTE€HOBBIH.
XapakTepUCTUKa KJIMMaTa M TEeOJOTMYecKUX IpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMM PACTUTENBHOIO U KUBOTHOTO Mupa. ApomMop¢o3bl y pacTeHudl u
KUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHHUE TPYIII KUBBIX OPIraHU3MOB

2.3

Cucrema OpraHHU4YeCKOro MuHpa KaK OTpaKCHHUC OBOJIFOIHH. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIUSL YEJIOBEKa. AHTPONOJIOTHS KAaK Hayka. Pa3BuThe mnpencTraBieHH O
MIPOUCXOXKICHNUN YesloBeKa. MeToibl n3yueHus antpornoresesa. CxoacTsa u




pa3inyMs 4YenoBeKa U JKUBOTHBIX. CHCTEMaTHYECKOE IOJI0KEHHUE YeJOBEKa.
JBmwxynme cuibl (GpakTopsl) aHTpororenesa. HaciencTBeHHass HN3MEHYUBOCTD U
ecTecTBEHHBIH 0TOOp. OOmiecTBeHHBI 00pa3 XU3HU, HU3TOTOBIICHHE OpPYIUi
TPyJa, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaIMM M BETBU DSBOJIOIHMH YEJIIOBEKA: ABCTPATONUTEKH, YeIoBeK
yMmenbid, YemoBek npsMoxoasuui, YenoBek HeaHaepTalbCkuii, YenoBek
pasyMHbIii. Haxoaku MCKOIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAaHMS, 00JIACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

YenoBeveckne packl. OCHOBHBIE OOJBIINE PACBl: €BPOMECOHIHAS (E€Bpa3HUiicKas),
HETpO-aBCTpaJIOUHAS (3xBaTropHasibHas), MOHTOJIOWIHAS
(a3marckoamepukaHckas).  UYepTbl  NPUCHOCOOJICHHOCTH  MPEACTaBUTENICH
YeJI0OBEUYEeCKUX pac K YCJIOBHSIM CYIIECTBOBaHUS. EIMHCTBO uUeIOBEYECKUX pac.
Kputnka pacuzma

Opranu3Mbl U OKpyXkarolas cpeaa

3.1

DKonorus Kak HayKa. 321,[[3‘11/1 U pas3ziCiibl 9KOJIOTHUH. MeToapl AKOJIOTHYECKUX

I/ICCHe,I[OBaHI/Iﬁ. DKOJIOTHYECKOe MHUPOBO33PCHHUC. Cpe,Z[BI obuTaHus OpraHu3MoOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Oxonoruyeckne  Qaxtopel. Knaccudukamus  3KoIOTHYECKUX  (PAKTOPOB:
abuoTHueckne, OWOTHYECKHE U aHTPONOTreHHbIe. JleiicTBHE SKOIOTHYECKHX
(hakTOpOB HA OPraHU3MBI

3.3

AOnoTHueckue (I)aKTOpBII CBC€T, TeMIIeparypa, BJIAKHOCTb. (DOTOHepI/IO,I[I/I?»M.
HpI/ICHOCO6J'ICHI/I$I OpTaHHu3MOB K JEHCTBUIO A0MOTHYCCKUX (l)aKTOpOB.

buonornyeckue PUTMBI

3.4

buoTtnueckue (baKTOpLI. Buast OMOTHUYECKUX B3aUMOJCHCTBHUL: KOHKYpCHIIUA,
XUIMHUYCCTBO, IIapa3suTu3M, MYTyaJiu3M, KOMMCHCAJIN3M (HaXJ'Ie6HI/I‘-ICCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIUu3M, HCfITpElJ'IPBM. 3HadeHue OMOTHYCCKUX
B3aUMOACUCTBUM IS CYHICCTBOBAHUSA OPraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTB3.X

3.5

IKOJIOTHUECKHUE XapaKTECPUCTHUKHU MOMYyJIALNHN. OCHOBHBIE IIOKa3aTeciin
NnomyJaianuu: 4YUCICHHOCTDb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IPUPOCT,
MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU MOITYJIAINHA U ec peryisinusa

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTEMBI




4.1

Coo01mecTBo opranu3MoB — OuoneHno3. CTpyKTypsl OHMOIIEHO3a: BUI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (rumieBasi). Bunbl-nomuaanTel. CBs3u B
OuoLeHo3e

4.2

Okonoruyeckne cucteMbl (3kocucrtemsl). [lonstue 00 sKocucremMe U

OouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUU B DKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU 5SKOCHUCTEMBL. [lumieBele menmu W CeTw.
OcHOBHBIE TOKa3aTelIM 3KOCHCTEMBI: OHMOMacca, MPOAYKLHUA. OKOJIOTHYECKHE
OUpPaMU/IbL: IPOAYKLIMH, YUCICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM:

YCTOﬁqHBOCTB, CaMoOperyJsnus, pa3BuTHUcC. CYKI_ICCCI/IH

4.3

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOWHOTO WM

IIHUPOKOJMCTBCHHOI'O JIECa.
AHTpOHOFeHHBIe 3KOCHCTCMBI. AFpOBKOCI/ICTeMLI. YP603KOCI/ICT6MH.

Bbuonorndeckoe W XO3SHCTBEHHOE 3HAYCHHE arpo’KOCHUCTEM U ypOOIKOCHCTEM.
buopaznoobpazue kak (QakTtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnagckoro o Ouocdepe. ['paHumbl, cocTaB M CTPYKTypa
6uocheprl. XKusoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH OHocdepbl Kak
r100anbHOM sKOcHCTeMBbl. JlMHaMHuYecKoe paBHOBECHE W OOpaTHas CBS3b B
o6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKHE ITUKIIBI DJIEMEHTOB

(yrnepona, azora). 3oHaIBbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuectBo B Omocdepe 3emun. AHTpONOTEHHBIE W3MEHEHUsT B Ouocdepe.
['moGanpHBIC IKOIOTUYECKUE TIPOOIEMBI.

OcHoBa padruoOHAJIBLHOT'O YIIPpaBJICHUA IpUPOAHBIMHU  pECypCaMU n ux
HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/I}I OHOJIOTUH U OXpaHa IMMpUpoOAbI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA




METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET






