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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpammbl MO OHOJOTHU TEOPETUYECKYI0 OCHOBY ISt
OTpEeJIENICHUs] MOAXO0J0B K (OPMHPOBAHUIO COJEp>KaHUS Y4eOHOro MpeameTa
«buosorus» coctaBwiIM: KoHUEeNntyalbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE€H, COAEpX aHUsA, pe3yJIbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIINX LIEIX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro
obOmiero oOpa3oBanusi B Pocculickoil ®denepanuu, a TakKe TOJIOKEHUS O
cnenugurke OMOJIOTUH, €€ 3HAYEHUHU B IMO3HAHUM KUBOM MPUPOJBI U 00ECTIeUeHUN
CYLIECTBOBAHMSI Y€JIOBEUECKOro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu Aa€T NpeacTaBiIeHUE O LXK, 00 001Iel cTpareruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOy4yaIOLUXCS CPEACTBAMU y4e€OHOTrO
npeamera «buonorusy, onpenensier 00s3aTeNbHOE MIPEIMETHOE COAECpKAHUE, €TO
CTPYKTYpY, pacmpelieieHue Mo pa3fenaM ¢u  TeMaM, pPEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh U3yUEHUs YUeOHOro MaTrepraia ¢ yaéToM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTHKM 00pa30BaTEIbHOTO MPOIECcca, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

B nporpamme 1o OuWONIOrMM TaKKe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METallPeIMETHBIM M TMPEAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Yy4€OHO-NO3HABaTEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOYyYarOIIMXCS IO OCBOCHHUIO COJEPKAHMS
OMOIOrMYecKoro oOpa3oBaHMUsL.

B mporpamme no 6mosioruu (10—11 kimaccel, 0a30BbIN ypOBEHB) peaanu3oBaH
OPUHLUI TPEEMCTBEHHOCTH B H3Y4YeHMM OWONOruM, Onarojaps udeMy B Hei
IPOCMATPUBAETCS HAMpPaBICHHOCTh Ha pPAa3BUTHE 3HAHUM, CBA3AHHBIX C
GbopMHpOBaHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpMEHTALMN JTUYHOCTH, SKOJOTUYECKOT0 MBIIICHHUS, TPEACTABICHUIA O 3J0POBOM
oOpasze XM3HM M OEpeKHBIM OTHOIIEHHEM K OKpY’Kalolllel HpUPOTHON cpeje.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakKe 3HaAHHM O
CTPOCHHH KHMBBIX CHUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MpOorpamMMme Mo OHOJOTMU YJEJIE€HO BHUMAaHHE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW XKM3HU I PELICHUS MPUKIAIHBIX 33/1a4, B
TOM 4ucie: TOpodUIAKTUKKA  HACJIEACTBEHHBIX  3a00JIeBaHUN  YellOBEKa,
MEJUKOT€HETUYECKOTO  KOHCYJbTUPOBAHUS,  OOOCHOBAHMUS  DKOJIOTMYECKH
1[€J1eCO00Pa3HOro MOBEACHUS B OKpYKaloLeH TPUPOAHON Cpeie, aHaM3a BIUSHUS
XO3SIICTBEHHOM ~ JICSITEIbHOCTH  YE€JIOBEKa Ha COCTOSIHHME MPUPOIHBIX |



MCKYCCTBEHHBIX SKOCHCTEM. Y CHIICHHE BHUMAHUA K MPUKIATHON HAIPaBICHHOCTH
ydyeOHoro mnpenMera «buosorus» MmpoJUKTOBAaHO HEOOXOAMMOCTHIO OOecreYeHus
YCIIOBUH JIJIs1 pEHICHUs] OJHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeanosaraer (opMupoBaHHE y  OOydarommxcs
CIIOCOOHOCTH aIaITUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO PAa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHe cpeaHero oOiiero oOpa3oBaHHs 3aHMMAET BAXKHOE
Mecto. OHa obGecrnieunBaeT (OpPMHPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUN O
HAay4YHOM KapTUHE MUpA, pacIIupseT W 0o000IIaeT 3HaHMS O >KMBOW Mpupojae, eé
OTJINYWTENIBHBIX NPHU3HAKaX — YPOBHEBOM OPraHU3AlMU W SBOJIOLUH, CO3HAET
yCIIOBUSI  JUIA: TIO3HAHUS  3aKOHOB  KMBOM  TpUpoibl, (popMupoBaHUs
(GyHKIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO0 U 0Oe3zomacHoro oOpasa
YKWU3HU, YKOJOTUYECKOTO MBIILICHUS], ICHHOCTHOTO OTHOIIEHUSI K KUBOU MPUPOJIE
U YEIJIOBEKY.

Bosbiioe 3HaueHrne OUOIOTHS UMEET TaKXKe /IS PEIICHUSI BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHus,  COLMAIA3ALUU
oOyuaromuxcs. M3ydenue Ouosiornu odecreunBaeT ycioBus s GOpMHUPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAllMOHHBIX ¥ HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET WHTETpalid OHMOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHUS O TMPETHA3HAYCHUU Y4eOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY IS OIPEACNICHUs TMOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEP)KaHMsI, MPEICTABICHHOIO B MpOrpaMme IO
OHMOJIOTUH.

Ot60op conepxkanus yueOHOTO mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH C TMO3MUIMI KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPBIM OOYyYaroIIuecs: JTOJDKHBI OCBOWTH 3HAHWMS U yMEHHS, 3HAYUMBIC IS
dbopmupoBanus 0OIIEH KyJIbTypbl, OIPEACHSIONINE aJeKBaTHOE TIOBEICHHE
4eJioBeKa B OKpPY’Kalollled MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOM
JKU3HU U TPaKTUUECKO aesrenbHocTH. Ocoboe MEecTo B ITOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CIIyKAT OCHOBOU 1St (HOPMHUPOBAHMS
MPEJCTABJICHHM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHH3allUH
OMOJOTMYECKOr0 00pa30BaHMSI.

CrtpykTrypupoBaHHe cCoOJepKaHusl y4eOHOro MaTepuana B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHu3alui U
IBOJTIOITMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYype ydeOHOTO mpeameTa «bruomorus



BBIJICJICHBI CIIEIYIOLIUE COJIEp KaTeNIbHbIE JIMHUM: «buosornsa kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHusm Kak
Ouonoruueckas cucrema», «Cucrtema M MHOTrooOpazue OpPraHu4ecKoro Mupay,
«OBONIOLMS KUBON NPUPOIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny uzyuenuss yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJIcHHEe  OOyYarOUIMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra W NOpPUOOpPETeHHE YMEHH
WCITOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxeHue 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYYalOIIUMHCS CHUCTEMbl 3HAHUHW O OUOJOTUYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUjIax, CIyX aluXx OCHOBOM
Juist GOpMUPOBAHUS TIPEACTABICHUM O €CTECTBEHHO-HAYyYHOM KapTUHE MUpa, O
METO/IaX HAY4YHOIO MO3HAHMS, CTPOSHUU, MHOTOOOpA3UH U OCOOCHHOCTSIX YKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIeIOBaHUSIX B Ouosioruu; (GOpMUpPOBAHUE Y OOYYArOUIUXCS MMO3HABATENIbHBIX,
WHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIW3a JaHHBIX O
MyTSIX pa3BUTHSA B OMOJIOTMM HAYYHBIX B3TJIS0B, UIEH U MOIXOJ0B K M3YUYEHUIO
JKUBBIX CHUCTEM pa3HOTO YpPOBHS OpraHu3alluy; CTAaHOBJIEHUE y OOydYarouIuxcs
oO11ei KylabTypbl, PYHKIMOHAIIBHOW T'PAaMOTHOCTH, PA3BUTHE YMEHHUN OOBICHSITH
U OLICHMBATh SIBJICHUSI OKPYXKAIOIIETO MHpa >KUBOM MNPUPOABI HA OCHOBAHHUH
3HAHWM W OMbITa, MOJTYYEHHBIX NPU HU3YYCHUU Ouonoruu; (HOpMUPOBAHHE Y
oOyyJarommxcsi YMEHUN WIUTIOCTPUPOBATh 3HAYCHHUE OMOJIOTMUECKUX 3HAHUU B
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, Pa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUIA U arpoOMOTEXHOJOTUM; BOCIIUTAHUE YOEKIEHHOCTH B BO3MOKHOCTHU
MO3HAHUS YEJIOBEKOM >KUBOU MPUPOJIBI, HEOOXOUMOCTH OEpPEKHOTO OTHOIICHUS K
Hel, COOJIOACHUS HJTHUYECKUX HOPM TIPU MPOBEACHUM  OUOJOTUYECKUX
UCCIICIOBAaHUM; OCO3HAHUE ILIEHHOCTH OWOJIOTUYECKUX 3HAHUW JJI TOBBIIICHUS
YPOBHS
HKOJIOTUYECKON KYJIbTYphI, Il (OpPMHUPOBAHUS HAY4YHOTO MHPOBO33PEHUS,;
MpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHUM B TIOBCETHEBHOW >KU3HH IS
OLICHKH MOCJIEACTBUM CBOEH JIESITEIBHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEH Cpeae,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COOIIOJICHHE Mep MNPO(UIAKTUKH
3a00J1eBaHUM.

B cucreme cpeanero oo6mero oOpa3zoBanus «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SBISETCS 00sA3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOIAIIMM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAy4YHbIE IPEIMETHI.



JIns u3ydeHus: OMoJIoruy Ha 6a30BOM YPOBHE CpPEITHET0 00111ero 00pa3oBaHuUs
otBoaMUTCS 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3p OMONOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduei, STUKOW, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (QOPMUPOBAHHMM COBPEMEHHOM HaydyHOH KapTHHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeTtoapl HO3HAHUS )KUBOW MPUPOABI (HA0II0IEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MEpeHue, KilaccupuKalus, MOJACIMPOBAHUE, CTaTUCTUYeCKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PA0OThI:

[Ipaktuueckass padora No 1. «Mcmonp3oBaHue pazIUYHBIX METOJOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl 1 UX OPraHU3ALMSL.

XuBble cucTembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ononoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPOJIBI.

CpoiicTBa OMOCUCTEM U UX pazHOooOpasue. Y POBHU OPraHU3aIMU OMOCUCTEM:

MOJICKYJIAPHBIH, KJIETOYHBIN, TKAHEBBIN, OpPTraHU3MEHHBIM,
MONYJISIITUOHHOBUIOBOM, SKOCUCTEMHBIN (OMOTeOIIEeHOTHYECKUI ), OMoChEepHBIH.

JemoncTpanum:

Tabmuiel U cxembl: «OCHOBHBIC MPU3HAKU JKU3HW», «YPOBHU OpTraHU3AINU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHM COCTaB KJETKA. XUMHYECKHE 3JIEMEHTHI: MaKpPOA3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIllECTBA.

OyHKIIMM BOALI M MUHEpANbHBIX BellecTB B Kkietke. l[loanepkanue
OCMOTHYECKOI0 0OajaHca.

benku. CoctaB u ctpoeHne 0enkoB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEeKysbl (NepBUYHAs, BTOpUYHAS, TpETHUYHAs U



YeTBEpPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buomornueckue
GyHKIIUU OCITKOB.

®epMmeHTHl — Ouojormyeckue Karaiauzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIM TEHTp, cyOcTpaTHas crnenupuyHocts. Kodepmentsl. BuramuHsb.
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYrieBomapl:  MoOHOcCaxapuabl  (TJIIOKO3a, pubo3a W Je30KCHMpu003a),
aucaxapuibel  (caxaposa, JlakTo3a) W MoJucaxapuabl  (Kpaxmalsl, TJIMKOTEH,
1eJUI0103a). buonornyeckue GyHKIIMM YTII€BOIOB.

JIunuapr: TPUTIIHLIEPUBI, dochonunusl, CTEPOUIBI.
I'mapodunbHOrUAPpOPOOHBEIE CcBOiicTBA. buOnormueckue QyHKUMM —JTUIHIOB.
CpaBHEHHE yTIIEBOJOB, OEJIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie xucimorel: JIHK wu PHK. Hyxneotuaer — MoHOMEpSI
HyKIeMHOBBIX KUCIOT. Ctpoenue u gpynkiuu JIHK. Crpoenne u dynkuuu PHK.
Bunasr PHK. AT®: ctpoenne u GhyHKIIHIH.

[uronorus — Hayka o kjeTke. KiierouHasi Teopus — npuMep B3auMOJEHCTBUS
unen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYEHUS KIICTKHU.

Krnerka kxak nenoctHas >xuBasi cuctema. O011e npu3HaKy KIETOK:
3aMKHyTas HapyxHasi memOpana, monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: 3yKapuoTHYecKas M NpokapuoTudeckas. OcoOEeHHOCTH
CTpOeHHUs TpokapuoThyeckon kieTku. Kierounas crtenka Oakrepuit. CTpoeHue
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIWYHS PACTUTEIBHOMW, >KUBOTHOW U
IrpUOHON KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAJMKC, UX
¢bynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa u ¢pynkuuu. L{uronnazma u eé
opraHounibl. OnmHomeMOpanHbie opraHownabl kieTku: OIIC, ammapar [Nombmxw,
n30coMbl.  [loiryaBTOHOMHBIE OpraHOWbl KIETKWA: MHUTOXOHIPWH, IIIACTHUJIBL.
[IpoucxoxxieHne MUTOXOHIpUUA W T1actuld. Buasl mmactun. HememOpaHHBIC
OpraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Snpo — perynaropHblil neHTp KieTku. CTpoeHue sapa: siepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panxnmun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXUBOWU
npupone», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.



Tabmuubr 1 cxembl: «llepuonuueckass TabnMila XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOAb», «bruocunres 6enkay, «CTpoeHre MOJIEKYIbl OeIKay,
«Ctpoenue ¢depmentay, «Hyknennosrsie kucnotel. JJHK», «Ctpoenune mMonexysbi
AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE KUBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpPOCHHE NPOKAPUOTHYECKOM KIIETKNY,
«CTpoeHue sapa KIEeTKn», « Y IeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHUE Jisi IPOBEICHUS
HAOJMIOCHUM, M3MEpPEHUM, DSKCIEPUMEHTOB, MHKpOIpEnapaTbl PacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

Jlabopatopnass pabota Ne 1. «M3ydyeHue KaTaIUTHYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «/3ydyeHHe CTpOEHHsS KJIETOK pacCTEHUU,
YKUBOTHBIX W OaKTepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM METabOoIM3M. ACCUMMIIALNS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJTISIIUSA (PHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO Mpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TOHUMAHUU
MeTaboum3ma.

Tunbel oOMeHa BeliecTB: aBTOTpodHbIN U reTepoTpodHbiid. Ponb pepmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemMHOBas (¢a3bl  (orocuHTe3a. Peaxiuun
dbotocunTeza. DPdhekTuBHOCTL (PoTOCHMHTE3a. 3HAUEeHHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emiie. BiusiHue ycioBuil cpeqpl Ha POTOCUHTE3 M CIIOCOOBI MOBBIMICHUS! €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XeMOCUHTE3. XEMOCUHTE3UpYIoIIe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PacuienyieHue BeUIECTB, BBIJCICHHE U
AKKyMYJUPOBAaHHE DJHEPTrUM B KJIETKE. OTambl DJHEPreTHYECKOTO OOMEeHa.
I'mukonmus. bpoxeHne u ero Buabl. KUCIOpOIHOE OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuuu wmarpuunoro cuHTe3a. [enermueckas wundopmamus u JHK.
Peanuzanusi reHernueckoil wHGoOpManuu B KIETKE. [ €HETHYECKHM KOA M €ro
cBoricTBa. Tpanckpuniusa — matpuudblii cuate3 PHK. Tpancnanus — GuocunTe3
Ooenka. Otambl TpaHchusamud. KoaupoBaHwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e Oenka.



Hexnerounsie hopMmbl xu3HU — BUPYCHL. MicTopust oTkpeiTHs BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W SKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacTeHmid, >KUBOTHBIX ¥ YEJIOBEKA, BBI3BIBACMBIE
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oyaurens CITNa.
OOpatHass TpaHCKpHILMS, peBeprasa U uHTerpasa. Ilpodunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuipel U cxeMbl: «Tunbl nutanus», «Metadonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomen», «Xmopomiacty, «Dorocunresy», «Ctpoenue THK»,
«CTtpoeHue u pyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I 'eHeTuuecKuil Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u >xku3HeHHbIH Uk Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-ammiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1y, Wi KuU3HEHHBIM WK KieTku. WHtepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Pennmkauus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HAOOp — KapHUOTHIL.
JIumiouaHbIi W TalJIOWAHBIA ~ XPOMOCOMHBIE ~ HaOOpbhl.  XpOMaTHJIBI.
[{uTOJIOTUYECKHE OCHOBBI PA3MHOXKEHUS W  HHIAUBUAYAIBHOTO  Pa3BUTHSA
OpPraHUu3MOB.

Henenne knetku — muto3. Craauum mutoza. Ilporeccel, mpoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEb KJIETKH — arlonTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojioe U MoJIoBoe. Buasl Gecrosioro
Pa3sMHOXEHUS: JICJICHUE HAaJABOE, IIOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
CIIOpo0oOpa30BaHKE, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pazMHOXKEHUE, €ro OTINYHUS OT OECIOJIOrO.

Meiio3. Cragumn Mmeiiosa. IIporecchl, mpoucxoasiiue Ha CTagusx Meiosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckunit cmpicin u
3HAYEHHUE MEHO03a.

['ameTorenes — mpoiecc 00pa3oBaHHsS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBeie kene3bl: CeMEHHUKU W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIIETOK — TrameT (CnepMaro3ouf, SHLEKIETKa) — CIIEPMAaTOreHEe3 W OBOICHES.
OcoOEHHOCTH CTPOECHHS SAWIIEKIETOK W ClepMaTro3ouaoB. OIJI010TBOPEHHUE.
[TapTeHorenes.



NunuBuayanpHoe pas3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHS y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJieHHue, racTpyisanusi, opraHoreses. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHANIBHOTO Pa3BUTHUS: MpsAMOE, HenpsiMoe (JIMYMHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
ypOJCTBA.

Poct u pasButne pacteHuil. OHTOr€HE3 IBETKOBOTO PACTECHMS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JlemoHcTpanum:

Tabmuiel U cxembl: «@DOpMBI Pa3MHOKECHHS OPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHHi», «BereratmBHOE pa3MHOXKECHUE
pactenuity, «J/lenenue xietku OakTtepuity, «CTpo€HHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounbiii mukn», «Pemmmkamus JHK», «Mwuto3y,
«Menos», «lIpsamoe n HenpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MIIEKOIUTAIOIINUX U
4yesioBeKka», « OCHOBHBIE CTaUH OHTOTECHE3a».

O6opynoBaHue: MMKPOCKOT, MUKpoIipenapaTsl «CrepMaTo30uIbl
MJICKOITATAIOLIETOY, «MIEKIEeTKAa MIeKonuTaroueroy, « Kapuokunes B KjaeTkax
KOpENIKa JyKa», MarHUTHasE MOJEb-alTuInKaus «JleJeHue KIeTKn», MOJEb
JIHK, Mmonenb meTtadazHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

JlaGoparopHass pabora Ne 3. «HaOmromenue MmTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHass padora Ne 4. «M3ydyeHue cTpoeHHUs TIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsienCTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3apaun reHeTUKU. VicTtopust pa3BUTHA T€HETUKU. POJIb IMTOIOTHHA
U SMOPHOJIOTUM B CTAHOBJICHUW TEHETUKHU. BKiaa poCCHMCKUX W 3apyOerKHBIX
Y4E€HBIX B Ppa3BUTHE TEHETHKUA. METoNbl TEeHEeTUKH (THOPUI0IOTHYECKUH,
IATOT€HETUYECKUH, MOJEKYISPHO-TeHeTUYeCKui). (OCHOBHBIE T'€HETUYECKHUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAacje0BaHUs MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem.
MonorubpuiHoe CKpelllMBaHue. 3aKoH €IMHOO0Opa3usi THUOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio qToMUHUPOBaHMS. 3aKOH pacUICIJICHUs MTpU3HaKoB. [ unoresa
YUCTOTHI raMeT. [1omHOEe M HeMoJIHOE JOMUHHUPOBAHUE.

JurubpunHoe  cKpenMBaHue. 3aKOH  HE3aBUCHMOIO  HACEJOBaHUS
npu3HakoB.  lluToreHeTMYEeCKHE  OCHOBBI  JAUTHOPUAHOTO  CKPEIIUBAHUS.
AHanuzupytouiee ckpempanue. Mcnosib30BaHne aHATM3UPYIOMIETO CKPEUIUBAHUS
JJISL OTIPEICJICHHS TeHOTHIIA OCOOH.



CuemieHHOe  HacjiejoBaHue nmpusHakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HACJIEJIOBaHHMIO T'eHOB. HapylieHune cuemnyieHrsi TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

I'enetnka mona. XpoOMOCOMHOE OIpPEEIICHUE Moja. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoraMeTrHele W TreTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

N3meHnunBOCTh. BUIbI KI3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Poims  cpenpl B HEHACJIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHOW U3MEHYMBOCTU. BapualluoHHbIN psii U BapyallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAaYECTBEHHBIC MPU3HAKA U KX
HopMa peakiu. CBolicTBa MOAU(MUKAIIMOHHON H3MEHYHNBOCTH.

HacneactBennasi, wWiad TEHOTUIHMYECKAs, M3MEHYHMBOCTh. KoMOMHATHBHAaS
W3MEHYHUBOCTh. Melo3 M TI0JIOBOM TIPOIeCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTU. MyTarmoHHas n3MeHIMBOCTh. Kiaccudukanms MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TEHOMHbIE. HacToTa ¥ MPUYMHBI MyTaluid. MyTareHHble (JaKTOPBHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaclieACTBeHHOM u3menunBoctd H. 1. BaBuiosa.

BresnepHast HaCIeACTBEHHOCTh U U3MEHUYNUBOCT.

I'enetuka uyenoBeka. Kapuwotunm uenoBeka. OCHOBHBIE METOAbl TE€HETHKHU
YeJIOBeKa: TCHEAJIOTHUSCKNM, OJIM3HEI[OBBIN, [IMTONCHETUYCCKUI, OMOXUMHYCCKHM,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpeMeHHOE ONpeAeICHNE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C ITOMOIIBIO
[111P-ananu3a. HacnencTBeHHble 3a00JIeBaHMS YEJIOBEKA: TEHHBIC OOJIC3HH,
00JIe3HU C HACJEICTBEHHON MPEIPacoIoKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IpUHIUIIBI
3JI0pPOBOTO 00pa3a >KM3HM, JUATHOCTUKH, TPOPHIAKTUKN U JICUCHUS TeHETHICCKUX
Oosie3Hel. MeauKo-reHeTUYeCKOoe KOHCYJBTHUPOBAHUE. 3HAUYCHHE MEIUITMHCKOM
TC€HETUKH B MIPEJOTBPAICHUHN 1 JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeIoBEeKa.

JlemoncTpanum:

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

Tabmuiet w cxembl:  «MoHOTMOpUIIHOE  CKpelIMBaHUE HW  €ro
IUTOTCHETUYECKass OCHOBa», «3aKOH pAaCLICIUICHUS W €ro IMTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  rameT», «JlurubpugHoe  CKpenmBaHuEY,
«luronornyeckue  OCHOBbI ~ JWTHOPUIHOTO  CKpeUIMBaHUs»,  «Meio3y,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOBY», «l'€HETHUYECKHuEe KapTbl PACTCHUM,
KUBOTHBIX U 4YeJOBeKa», «['eHeTmka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUCIUIEHHOTO ¢ mnosiom», «Kapuotumel 4enoBeka W KUBOTHBIX», «Buubl



U3MEHUMBOCTH»,  «MoaudukalmonHas  U3MEHUYUMBOCTH»,  «HacnemoBanue
pesycdakropay, «['eHeTrKa rpynn KpoBu», «MyTallMOHHAsS U3MEHYUBOCTD.

ObopynoBanue: MoAeTU-aNIUTUKAIUU «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«HenonHnoe nomuHupoBaHue», «JlurnOpuaHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI M MHKpomnpenapaT «Jpo3zoduna» (HOpMma, MyTaluu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopuast pabora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPEAPATAX).

JlaGoparopnas pa6ota Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUHUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOW.

Jlabopatopnast pabora Ne 7. «AHanu3 mytanuil y Apo30(uiibl Ha TOTOBBIX
MHKPOIIPETIAPATAX .

[Ipaktnueckass pabora Ne 2. «CocraBneHWE W aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkupnsi KaKk Hayka M IPOLECC. 3apOKACHUE CEIEKIUU U JTOMECTHKALHS.
VYuenne H. . BaBumoBa o0 1eHTpax MPOUCXOXKICHUS U MHOTrooOpasus
KyJbTYPHBIX pAacTeHHM. LIeHTpBI MPOUCXOXKAEHUS NOMAIIHUX XUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI celIeKIIMU. MaccoBblii 1 UHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU DPACTEHUl M JKUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpPOICTBEHHOE
CKpelinBaHue — UHOpuauHr. Yucrtas nuHusa. CKpemMBaHHE YHUCTBIX JIMHUM.
['erepo3uc, unu rubpuaHas cuia. HepoaCTBEHHOE CKpelIMBaHUE — ayTOPHIMHT.
OtnanénHass rulOpunmzauus u e€ ycrnexu. VckyccTBeHHbI MyTareHe3 H
IIOJIyYEHHUE TOJMIUIONJIOB. JIOCTHI)KEHMsI CEJIeKUMH pACTEHUHM, JXUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHoyorusl Kak oTpacib NpOW3BOJACTBA. ['€HHas WH)KEHepus. OTaribl
co3ganusi pexomomHanTHoW JIHK wu Tpancrennsix opranusmoB. Krerounas
nHxeHepus. Knerounsie KyJnbTypbl. MUKpPOKIIOHATIBHOE PA3MHOKEHHUE PACTCHUM.
KiloHnpoBaHWE  BBICOKOIIPOAYKTHUBHBIX CEIBbCKOXO3SMCTBEHHBIX OPraHU3MOB.
DKkoJloruuyeckue M 3Tthdeckue  npobiembl. MO  —  reHeTHYecKu
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

IToprpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
MBaHOB.

Tabmuupbr u cxembl: kapta «LIeHTpBl TPOUCXOXKIEHUS W MHOTooOpasus
KYJBTYPHBIX pacTeHuit», «llopoasl fOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX



pactenuity, «OtaanéHnas rudbpuauzanus», «Paboter akagemuka M. @. MiBaHoBay,

«lomummonaus», «OOBEKTH OHOTeXHOJIOTUM», «KJIeTO4YHBIE KYJIbTYpPhl H

KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).
O6opynoBaHKe: MYJISDKH TIJI0JI0B U KOPHETUIO0B TUKUX (DOPM U KYJIbTYPHBIX

COpPTOB pacTenwuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.
JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTH)KEHUS CEJNEKIUM PAcTeHUH U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO35MCTBO, JabOpaTopuIo
arpOyYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsSE OHOJIOT M.

[Ipennochulki BO3HUKHOBEHMSI SBOJIIOLIMOHHOM TEOPHUH. OBOJOLMOHHAA
Teopust U1 €€ MecTO B OMOJOrMu. BiusHUE 3BOMIONMOHHON TEOPUHM HA pPa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CeugerenscTBa 3BOoMOUMM. [laneoHTONmornueckne: MOCIEN0BATENBHOCTD
MOSIBJIEHUS BHUJIOB B TMAJEOHTOJIOTMYECKOM JIETONMUCH, NEpeXOoAHble (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3Myusi 3MOpPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX META0OJUYECKUX MYyTeH y Bcex
OpTaHHU3MOB.

OBomtonimonHast teopusi Y. [lapBuna. IlpenmochUikKd BO3HMKHOBEHUS
JapBUHHU3MA. JIBKyIIMEe CWJIBI HBOJIONMM BUAOB 1O JlapBuHy (U30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEICIEHHAs] W3MEHUYHMBOCTb,
O60pn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxposBomonus. [Tomynsauus kak eIMHUIA BUJA U SBOJIIOLIHH.

JBrxymue cuibl (pakTophl) IBOJIOIUU BUIOB B MpUpoje. MyTairOHHbBIN
mpoiecc U KOMOWHATHBHAST W3MEHYUBOCTh. [lomynsmyioHHBIE BOJHBI U Aperd
reHoB. M301us 1 MArpanus.

EcrectBennbiii oTOOp — Hampapistommi  ¢daktop sBomtonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3ysbTarT 3BoMonuU. [Ipumepbl
PUCIOCOOICHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIH.



Bun u BumooOpaszoBanue. Kputepuu Buzma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JIOrHIeCcKoe.

MakposBomorusi. Dopmbl  3BOJIOLMU:  (UIETHYECKAs, JIUBEpreHTHas,
KOHBEpreHTHas, mapasuiesbHas. HeoOpatuMocTh HBONIOIUY.

[IpoucxoxaeHne OT HeCHeUMaau3UpOBaHHBIX IpeAakoB. IIporpeccupyromas
crienuanu3anvsa. AIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepuos.

TaOnups! u cxembl: «Pa3BuTHE OpraHU4YecKOro Mupa Ha 3emiie», «3apoJIblin
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrtepukcy, «®Popmbl  OOpsObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOp», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  mopon  KMBOTHbIX»,  «llonmymsaumm»,  «MyTrauuoHHas
U3MEHUYUBOCTH», «Apomop¢o3bel», «Mnnoamanranumy, «OO0mas aereHepauus»,
«/IBmwkymme cunbl 3Bosmonuu», «Kapra-cxema wMapmpyra nyremectsas Y.
HapBuna», «boprba 3a cyiectBoBaHue», «IIprcrnocoOJI€HHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpPACKH,
HAa0Op IMJIOAOB U CeMsH, KoJuleKuus «lIpuMepsl 3alUTHBIX MPUCHOCOONICHHM Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPAaBJIECHUS 3BOJIOLUN», O0BEMHAs MOJAEIH
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra wmupa, Koiekuus «@PopMbl COXPaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mojaenb anmumkamus «llepekpéct
XPOMOCOM», BIIaXKHBIE TTpernapathl «Pa3zButue HacekoMoro», «Pa3BUTHE JISITYLIKHY,
MUKponpenapar «Jlpozopuna» (Hopma, MyTauuu (OpMblI KPBUILEB U OKPACKH
Tena).

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHIIOB 1O MOP(]OIOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHW3Ma u
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4YHbIE TPEACTABICHHUS O 3apOXACHUM KW3HM. HaydHble rumoresbl
BO3HMKHOBEHHUSI KM3HM Ha 3emJjie: aOUOreHe3 M MaHClepMus. XUMHUYECKas
HBOMIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHUYeCKUX BEIECTB W3 HEOPraHWYECKHUX.
OKCHEpUMEHTAIBHOE MOATBEPKICHUE XUMUUECKOU 3Boonuu. HavanbHble Tamns
ouonoruueckoit somtonuu. ['unoresa PHK-mupa. dopmupoBanre memMOpaHHbBIX



CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKHM M WX HBOIIOLHS.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT AKUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emiie mo 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa W €€ TMepuoasl: KeMOPUHCKUH,
OPJIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »3pa u €€ nmepuoabl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepuCTUKa KJIMMaTa M TEOJIOTMYECKUX NporeccoB. OCHOBHBIE ATAIlbI
HBOJIIOLMU PACTUTENBHOIO M KMBOTHOTO Mupa. ApoMopQo3bl y pacTeHHld H
KUBOTHBIX. [T0osiBIIEHHE, pacliBET M BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro MHpa KakK OTpakeHHe 3BoJOoUMUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

OBourronys 4esoBeKka. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTre npencraBieHund o
IIPOUCXOXKJICHUH 4YeIoBeKa. MeToapl u3ydeHus aHrponoreHesza. CxonacrBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrwxymue  cuibl  ((akTopsl) aHTPOIIOTEHE3A. Hacnencreennas
U3MEHYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HH,
M3TOTOBJICHUE OPYJIU TPyZAa, MBIIILICHHE, PEYb.

OcCHOBHBIE CTaIMM ¥ BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK
yMenbld, YenmoBek npsAMoxonsdmui, YenoBek HeaHAEpTalbCKuW, YeloBek
pa3ymHblil. Haxoakum ucKoOmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HH, OPYIH.

YenoBeueckue packl. OcCHOBHbIE  OOJIBIIIME  PAChl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajioWJHas  (PKBaTOpuUalibHAsi),  MOHIOJIOUJIHAS
(a3uaTcko-amepuKaHnckasi).  UepTel ~ NPHUCIOCOOJIGHHOCTH  MPEACTaBUTEICH
YEJI0BEYECKUX Pac K YCIOBUAM CYyIIECTBOBAaHMS. ENMHCTBO 4eI0BEYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: @. Pemn, JI. Tlactep, A. . Onapun, C. Munep, I'. FOpu, 4.
JlapBuH.

Tabmumel 1 cxembl: «Bo3nukHoBeHne CoJIHEUHON cuCTeMBI», «Pa3Butne
opraHuuyeckoro wmwupa», «PacturenbHas KieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHas CUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aAHATOMHUYECKHX YEpPT CTPOCHUS YEJOBEKa M YeJIO0BEKOOOPa3HbIX
00e3bsiHn», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moau», «/IpesHue monu», «llepseie
COBPEMEHHBIE JIIOIN», «Hen0BEeYECKUe pacoh».



O6opynoBanue: mymspkd - «[Ipoucxoxaenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMaHBbOHIIA), CJENKU WU
U300pKECHUST KaMEHHBIX OPYIWW TEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOTIIEPHI,
pyOmiia, ckpebiia), TeoXpoHOJorHYeckas TabOnuna, KoJulekuus «Dopmbl
COXPaHHOCTH HUCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MPaKTHYECKHEe PadOThI:

[TpakTueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTaTKOB PACTECHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

Okckypeust  «DBOJIOLMS  OpraHMyeckoro mupa Ha  3emue» (B
€CTECTBEHHOHAYYHBII WJIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3Msbl 4 OKpYy:KawIas cpeaa.

DKOJIOrUs KaK HayKa. 3aJladyd U pa3/ielibl 3KOJIOTUU. MeTOoIbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpsl oOuUTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.
Okonoruueckue gakropsl. Knaccudukaius 3K0I0rH4ecKux pakTopoB:

abnotnyeckue, OWOTMYECKME U aHTPONOreHHbIe. JlelcTBHE HKOJIOIMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (pakTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (HAKTOPOB.
buonornueckue puTMBL.

buotnueckne  daxTopsl. Bunpt  OMOTHMYECKHX ~ B3aMMOJICHCTBUIA:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepamus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadeHWe OMOTUYECKUX B3aWMOJICUCTBUN [ CYILECTBOBAHMUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiiuud. OCHOBHBIE IOKa3aTelH
NOMYJISIMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 9ucIeHHOCTH MOMYJISIITUN U €€ PeryJIsIus.

JdeMoHCcTpanuu:

[Moptpetsr: A. I'ym6oabar, K. @. Pynbe, O. I'ekkenb.

Tabnuupbl u cxemsl: kapTta «IIpuponnbsie 30HBI 3emin», «Cpenbl 0OUTaHUS
opranuzmoBy», «®Potonepuoansm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISINKA UHPY30puH-TyPenbku», «[luieBbie nenmy.

JlabopaTtopHble U mpakTHYecKHe padoThI:

Jlabopatopnas pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUHN W3
Pa3HbIX MECT OOUTaHUS.



JlaGoparopHas pabota Ne 4. «BnusHHe CBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTudeckas padora Ne 2. «IloacuéT MIOTHOCTH MOMYJISIIMA Pa3HBIX BUJIOB
pacTEeHU.

Tema 4. Coo011ecTBa U IK0JOIrHYEeCKHE CHCTEMBbI.

Coo0mrectBo opranu3sMoB — OuoleHo3. CTpykTypbl OuOIlEHO3a: BHUIOBas,
MpPOCTpaHCTBEHHasA, Tpoduueckass (muiieBasi). Buabl-momuHantel. CBsi3M B
OHOLIEHO3E.

Okojorudeckue cucreMbl (9kocuctembl). [lonsitue 00 »3KocucremMe U
ouoreorieHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTHH B IKOCHUCTEME.
Tpoduueckue (muuieBble) YpPOBHM dKocucTeMmbl. IlumieBble menum u  ceTu.
OCHOBHBIE TIOKa3aTEeNIM BSKOCUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
nupamMubl: MPOAYKLUHMH, YHUCIEHHOCTH, Onomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpPETYIIALHUs, pazButue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO
WA ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasHoobpazue kak ¢daktop ycToiumBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOro pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM 3KOCHCTEMBbL. J[MHamHuueckoe paBHOBecMe€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThI BeniecTB M OMOTCOXMMHYECKHAE IUKIIBI 3JIEMEHTOB (YyIiiepona,
azota). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Ouochepe 3eMiau. AHTpONOreHHbIe M3MEHEHUs B Ouocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIISMEL.

CocyiiecTBoBaHuE MIPUPOIBI " YEeJIOBEYECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBA yCTOWYMBOCTH Onochepbl. OCHOBA parimoOHAIBHOTO
yOpaBl€HUs TPUPOJHBIMU pecypcaMd M HX HCHOJIb30BaHHe. JloCTHKEeHUs
OHOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupr u cxemsl: «l[lumesble nenn», «bUOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llenu nuTaHus», «IKONOrHYECKas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOocUCTEMA IUPOKOJUCTBEHHOTO Jecay, « IKOCcUcTeMa



XBOWHOTO  Jieca», «buomeHo3 Bomoéma», «ArpomeHo3», «lIpumepHbie
AHTPOTIOTCHHBIE  BO3JCHCTBUS HA  MpUpoay», «BaxHeimme HMCTOYHHUKH
3arpsiI3HEHHUS BO3JyXa U TPYHTOBBIX BOI», «[louBa — BaxkHe#IIasi cocTaBistomas
ouocdeps», «DakTopsl nerpaganuu mouBy», «llapHukoBelil 3¢ dekT», «DakTopsl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykrypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B mpupoae».
ObopynoBanue: Mojelb-ammuIukanus « Tumudable OUOIICHO3BI», TepOapuit
«PacturenbHble coolmiecTBa», KouleKuu «buouenosy», «Bpenurenu BaxHeHInx
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuul © KOJUIGKIIMM PACTEHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM JKOJOTHYECKHM TPYIIaM OJHOTO BHUA,
Kpacnas xuura Poccuiickoit ®exnepanuu, H300pak€HUS OXpaHSAEMBIX BHUJOB
pacTeHuit u KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K pe3ysbTaTam
OCBOEHUSA 00yUYaIOIUMHUCS MPOrpaMM CPEHEro 00IIero 00Opa3oBaHUs:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JHMYHOCTHBIX PE3yJIbTaTOB OCBOECHUsS Iipeamera «buomorus»
BBIJICJICHBI CIICYIOIINE COCTABJISIONIME: OCO3HAHHE OOYYaIOIMMUCS POCCUMCKOM
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACICHUI0, HAJIMYhE€ MOTHBAlUM K OOy4YeHHIO OHOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCXKICHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIUIIUNA PA3BUTHS OHOJIOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOECH
JESITETbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU CHCTEME
OMOJOTUYECKOTO  O0pa30BaHMsI, HAJUYME OKOJOTHYECKOTO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHbIE TUUTAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS IpeaMeTa «buosorus» mocturarorcs B
CINMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOW JEATETLHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMA  POCCHUMCKUMH  COLMOKYJbTYPHBIMH, HCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSIMHM, TMPUHATBIMU B OOIIECTBE MpaBUIaAMU U
HOpMaMH  TIOBEACHHS W CIOCOOCTBYIOT  TpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIUTAaHUS U CaMOPA3BUTHsS, PA3BUTUS BHYTPEHHEW MO3ULHUMU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHHS K 3aKOHY M MPABOIOPSAJIKY, YETOBEKY TPY/Jla U CTAPLIEMY
MOKOJICHHWI0, B3aWMHOTO YBaXKCHHS, OEpPEKHOIO0 OTHOIICHHUS K KYJbTYPHOMY
HACJIEUIO0 W TPaJvIMIM MHOTOHAIMOHAJIBLHOTO Hapoja Poccuiickon denepanuu,
MIPUPOJE U OKPYKAIOLIEH Cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusn
JOJDKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOMIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEH JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHHE >KU3HEHHOTO
ONBITA U ONbITA IESATEIBHOCTH B MPOLECCE PEATM3ALMNA OCHOBHBIX HAMPABICHHUM
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:



1) rpaxaaHckoro BOCHHMTAHMA: CHOPMUPOBAHHOCTh TIPAXKAAHCKOW MO3ULIHUU
00yuJarolerocs: Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUNMCKOI0 OOLIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKCHHUE
3aKOHA W TPABOIOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIBHOCTH
IIPU CO3AaHUM YYEOHBIX MPOEKTOB, PELICHUU Y4E€OHBIX U MO3HABATENIBbHBIX 3a]1a4,
BBIIIOJIHEHUH  OHMOJIOTMYECKUX  OKCHEPUMEHTOB; CIOCOOHOCTH  ONPEIEHATH
COOCTBEHHYIO ITO3ULIMIO IO OTHOLIEHUIO K
SBJIICHUSIM COBPEMEHHOW JKU3HH M OOBSICHATH €€; YMEHHE YYUTHIBaTh B CBOUX
JNEHUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBHS JIFOAEH C pa3HBIMU
yOeXACHUSIMH, KYJbTYPHBIMH LIEHHOCTSIMH W COLHMAJbHBIM  IOJIO)KEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLIECCE COBMECTHOTO BBHINOJHEHMS yUEOHBIX,
ITO3HABATEIIBHBIX W HCCIENOBATENbCKUX 337a4, YBAXKUTEIBHOIO OTHOLICHUS K
MHEHUIO ONMOHEHTOB MpPU OOCYKJIEHUU CIIOPHBIX BOIPOCOB OHOJOTHYECKOIrO
COJIEpKaHusl; TOTOBHOCTb K T'YMAaHUTApHOW M BOJOHTEPCKOM NEATEIBHOCTH; 2)
NATPUOTHYECKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh POCCUIMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA,
YB@KEHMS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepes PoauHou, ropaoctu
3a CBOM KpaH, cBOXO PonnHy, CBOM f3BIK M KYyJbTYpPY, HPOLLIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; HEHHOCTHOE OTHOIIEHUE K IPUPOIHOMY
HACIICAUIO U aMATHUKAM IIPUPOBI,

noctwkeHusiMm  Poccun B Hayke, HCKYCCTBE, CIOpPTE, TEXHOJIOTHSX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMUCKHX yUEHBIX B CTAHOBJIICHHE U PAa3BUTHE
OWoJoTNY, TTOHUMAHUS 3HAYCHHWS OWOJOTHM B TIO3HAHWW 3aKOHOB TPHPOIBI, B
JKU3HH YeJIOBEKAa M COBPEMEHHOT'O OOIIEeCTBa; HIeHHas YOSKIEHHOCTh, TOTOBHOCTh
K CIIy’K€HHUI0 U 3amure OTedecTna,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHIMCKOTO Hapoja; chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEIACHUS; CIIOCOOHOCTh OIICHUBATH
CUTYaIMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,

OPUCHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; OCO3HAHHUE
JUYHOTO BKJIaJla B TIOCTPOCHHE YCTOMYMBOIO OYIyIIEro; OTBETCTBEHHOE
OTHOILIIEHHE K CBOUM POJUTEINISIM, CO3JIaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATHS 1IEHHOCTEH CEeMEHHOMN JKM3HU B COOTBETCTBHM C TPAJAMIIUSMU HAPOJOB
Poccum; 4) acTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUasi 3CTETUKY ObITa, HAYYHOT'O U



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;
MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;
TOTOBHOCTB K CAMOBBIPOKECHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) puzuveckoro Bocnuranus, GopMUPOBAHNS KYJIbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ATONOTYYHS:

MOHMMAaHUE W pealu3anus 3J0pOBOro M 0Oe30MacHoro oOpasza KU3HU
(310poBOE  TNUTaHUE, COONIOACHUE TMITMEHHMYECKMX TPaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHITHM U OTAbIXa, peryispHas Quznyeckas
aKTUBHOCTH), OEpPENKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 370pPOBBIO; TOHUMAHHE IIEHHOCTH
MIpaBWJI HHAUBUIYATHLHOTO M KOJUIEKTHBHOTO
0€30IacHOTO MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUINX 3I0POBBIO U KHU3HU JIIONEH;

OCO3HAHHE MOCISACTBUIN U HEPUSTHS BPEIHBIX MMPUBBIYCK (YIIOTPEeOICHUS
QJIKOTOJIs, HAPKOTUKOB, KypeHHsl); 6)

TPYJA0BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
TOTOBHOCTh K AaKTUBHOH JCATENHHOCTA TEXHOJIOTMUYECKOW W  COIMAIBLHOM
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATh ~ TaKyl  JEATEIbHOCTh, HMHTEpEC K  pa3IUuHbIM  cdepam
mpoecCHOHANLHON JEeATeTFHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccud U peaTu30BBIBATh COOCTBEHHBIC IKU3HEHHBIC TIJIaHBI,
TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA

IKOJIOTHUYECKH 11eJIeCO00pa3HOe OTHOIICHNE K MTPUPOIe KaK HCTOUHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS; MIOBHIIIICHUE YPOBHS IKOJOTUIECKOMN
KyJIbTYphl: TPHOOPETCHHE OIbITa IJIAHUPOBAHHS TIOCTYNKOB M OIICHKH WX
BO3MOXXHBIX TOCJIEACTBUN I OKPYXKAIOIICH Cpeabl; OCO3HAHHWE TII00AIBHOTO
XapakKTepa KOJOTUYECKHUX MPOOJIeM U IyTeH UX
PEIICHUS; CTTIOCOOHOCTh MCIIONB30BaTh MPHOOpETaeMbIe TPU M3yUYECHUU OHOJIOTHH
3HaHMS W YMEHUSA TMPU PEHICHUU TPOoOJIeM, CBS3aHHBIX C palUOHAIBHBIM
MPUPOOIOIb30BaHUEeM  (COOMIOZICHUE  TIpaBWJI  TOBEJACHUS B IPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIINX BPEHN  OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHUE MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTMUYECKHUE
MOCJIE/ICTBUSl MPEANPUHUMAEMbIX JEUCTBUI M MpeAoTBpaliaTh HX; HAIUYUE



Pa3BUTOTO 3KOJIOTUYECKOIO MBIIUICHUS, SKOJOTUYECKOW KYJbTYpPbl, OIIbITA
JIESITEILHOCTH SKOJIOTUUECKOM HAMpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS UMHU
B TI03HABATEIbHOW, KOMMYHHKATUBHOW W COLHUAIBHOM NPAKTHUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUUECKOUN AESATEILHOCTH AKOJIOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH W OOIIECTBEHHOW IMPaKTHUKH, OCHOBAHHOTO Ha JHAJIOre
KYJBTYp, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE S3BIKOBON M YUTATEIHLCKOUM KYJIBTYPhI KaK CPEACTBA
B3aMMOJICHCTBUSL MEXKJY JIOJIbMH W TIO3HAHUS MHpA; NMOHUMaHUE CIEeIU(UKU
OMOJIOTMM KaK HayKh, OCO3HaHUs €€ posiu B (OPMUPOBAHUU PAlMOHAIBLHOIO
HAy4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKalolleMm
MHpE KaK O €IWHCTBE MPHUPOJIBI, YeJOBeKa U OOIIeCTBa, B TIO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH W peIIeHHH MPOoOJieM COXpaHEHHS MPHUPOTHOTO PABHOBECHS;
yOeKJAEHHOCT, B 3HAYMMOCTHM OHMOJIOTHM JUIsi COBPEMEHHOW IHUBUJIM3ALINU:
oOecrieueHus: HOBOTO YpPOBHSI Pa3BUTHUSI MEAUIMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peIIaTh PECYpPCHBIE MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA IMyTEeH BBIX0JIa U3 TJIOOATBHBIX dKOJIOTHYECKUX MPOOIeM U
obecrieueHus:  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAApPTOB
JKW3HU; 3aMHTEPECOBAHHOCTh B TIOJYYCHHU OHOJIOTHYCCKUX 3HAHUW B MEIIX
MOBBIIIIEHUS OOIIEeH KYJIbTYphbl, €CTECTBEHHO-HAy4YHOM TPAMOTHOCTH, Kak
COCTAaBHOM 4acTH (PYHKIMOHAIBHOW I'PaMOTHOCTH OO0ydYarolmuxcs, GopMupyemon
Ipyd  U3YYCHUH OHWOJIOTHH; TIOHMMaHWE CYIIHOCTH METOJIOB  ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJydacMbIe
3HaHUS JUIS aHajdu3a U OOBSICHEHMS SBJICHHM OKpYXaIIIEro Mupa U
MPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHHE JiejaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOMIUXCSA JAaHHBIX C TIICJbI0 TOJTyYeHUs
JIOCTOBEPHBIX  BBIBOJIOB,  CIIOCOOHOCTH  CAaMOCTOSITEILHO  HCIOJB30BaTh
OMOJIOTMYECKUE 3HAHUS IS
pemieHusi MpoOJeM B pPEATbHBIX JKHU3HEHHBIX CHUTYallUsIX; OCO3HAHUE IIEHHOCTH

HAay4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO M MCCIIEA0BATEIbCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;
TOTOBHOCTB ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJTyY€HHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpeamMeTHbIe pe3ylbTaThl OCBOCHHUS ydeOHOTO mpeamera «buoiorus»
BKIIIOUAIOT: 3HAYMMbIE IS (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYJAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHBIC TOHATHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUUKYy METOJOB ITO3HAHWS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, sSBICHUE, TPOIECC,
CUCTeMa, HAy4YHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIICIOBaHWE,  HAONIOJCHHWE, W3MEpPEHHe, OKCIEPUMEHT W JIPYTHX),
YHUBEpCaJIbHbIE Yy4eOHBbIE JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,
peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
rPaMOTHOCTH M  COLMAJIbHOW KOMIETEHIMU OOyYarolmuxcsi, CIOCOOHOCTh
O0yJaroIIIXCS HCITOJTH30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIC,
MHUPOBO33pEHUYECKHE 3HAHUS W  YHUBEpCalbHbIE Yy4YeOHBbIE JEHCTBUA B
MO3HABATENILHON U COLUANIbHOM MpPaKTHKE.

MeranpeaMeTHbIC PE3yNIbTaThl OCBOSHUS IPOTPaMMBbI CPEIHEr0 OOIIeTro
0o0pa30BaHus JJOJDKHBI OTPAXKATh:

OByaieHUe YHMBEPCAJIbHBIMH Y4€OHbIMH MO3HABATEIbHBIMU
AEeCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHE AeliCTBHUSA:

CaMOCTOSITENIbHO  (pOpMyJIMpOBaTh M aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIOJIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI
JIOTUYECKOTO MBIIUICHHUs (aHalu3a, CHUHTE3a, CpPaBHEHUS, KiaccU(UKALUH,
000OLIeHMs), PACKPBIBATh CMBICT OWOJIOTMYECKUX TMOHATUH (BBLACNATH UX
XapakTepHble TMPU3HAKH, YCTAHABIMBATh CBSI3U C JPYTUMU TMOHSTHUIMH);
ONPENENATh 1eNIU JeATEIbHOCTH, 3a/1aBasi HapaMeTphbl U KPUTEPUU UX
JOCTH)KEHHSI, COOTHOCUTh PE3YNbTAThI IE€ATEIIBHOCTU C MOCTABJIECHHBIMH LEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUMN
JKUBOM  NPUPOJBI; CTPOUTH  JIOTMYECKHME  pacCyXJeHHs  (MHIYyKTUBHBIE,
JNEAYKTUBHBIE, TIO0 aHAJIOTHM), BBISBIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSX, (DOPMYIMPOBAThH BBIBOBI U 3AKIIOYEHUS; IPUMEHSATh
CXEMHO-MOJICJIBHBIE CPEACTBA I MNPEJACTABICHUS CYIIECTBEHHBIX CBSI3€ld H
OTHOILIIEHUH B H3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMbI C YYETOM aHAIM3a UMEIOLUXCS
MaTE€pUaIbHBIX M HEMAaTEPUANBHBIX PECYpCOB; BHOCUTb KOPPEKTHBBI B

NEATENIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEIsM, OLEHUBATh PHUCKH IOCIEACTBUNA JAESATENBHOCTH; KOOPAUHUPOBATH U

BBITIOJIHATH Pa00Ty B YCIOBUSAX PEAIbHOTO,



BHUPTYAJILHOT'O )41 KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH; Pa3BUBATDH
KpCaTUBHOC MBIINIJICHHUC IIPU PCIICHUU KU3HCHHBIX HpO6JI€M.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

BJIa/IETh HABBIKAMH Yy4EOHO-UCCIIEIOBATENHCKON U MPOESKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS; UCIIOJIB30BATh PA3JIMYHbIC BUJIbI AESITEIBHOCTH 10
MOJIy4YEHUIO HOBOIO 3HAHUSA, €ro HMHTEpPIpEeTalud, NIOpeoOpa3oBaHUIO H
IPUMEHEHUIO B Y4YE€OHBIX CHUTyalUsX, B TOM YHCII€ MpPU CO3JAaHUU YUYEOHBIX M
COLIMAJIbHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIN TUI MBILLUICHUS, BIaJI€Th HAYUYHOM
TEPMHUHOJIOTHEM,

KJIIOYEBBIMU MOHATHSAMH M METOJAaMH; CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE

3a/1a4i B 00pa30BaTeIbHON

JEATEIbHOCTH W YXKU3HEHHBIX CHUTYalUsAX; BBIABIATh NPUYUHHO-CIICICTBEHHBIE
CBSA3M M aKTyaJIU3WpOBaTh 3aJauyy, BBIJBUTaTh I'MIIOTE3y €€ pELIEHUs, HAXOJIUTh
apryMeHThl JJI1 J0Ka3aTelIbCTBA CBOMX YTBEPXKACHHWH, 3a/laBaThb NapameTpbl U
KPUTEPUHU pEUICHUS; aHAJIU3UPOBaTh IMOJTYYEHHBbIE B XOJ€ pEUICHUs 3aJadyu
pe3ynbTaThl, KPUTHYECKH OLICHUBAaTh WX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHUE B HOBBIX YCIIOBHSX; J1aBaThb OLEHKY HOBBIM CUTYallMsIM, OLIEHUBATH
NPUOOPETEHHBIM OMBIT; OCYILIECTBIATh LIEJECHANPABICHHbIA TIOUCK IepeHoca
CPEJICTB U CIIOCOOOB

NeicTBUST B Mpo(ecCHOHANbHYIO Cpely; YMETb IEePEHOCUTh 3HaHUs B

MO3HABATEJIbHYIO U MPAKTUYECKYIO 00J1acTh
XKU3HEIEATEIIbHOCTH; YMETh HWHTErPUPOBATh 3HAaHMS M3 PA3HBIX MPEAMETHBIX

oOJnacTeil; BBIABUTaTh HOBBIE WJEH, MpeiaraTb OpUTrMHAJIbHBIE MOIXOIbl U

peuieHus,

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMALMH (TEKCTE Y4eOHOTro
nocoOusi, HAYYHO-TIONMYJISIPHOM JIUTEpaType, OHOJIOrMYECKUX CJOBapsX W
CIpaBOYHMKAX, KOMITBPIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ JOCTOBEPHOCTh U HENPOTHUBOPEUYMBOCTH; (POPMyIMpOBaTH 3alpoCchl U
OPUMEHATHh pa3jMyYHble METOAbl IPU IIOMCKE M OTOOpEe OMOJIOTHYECKOU
uHbOpMaIuu, HEOOXOAUMOM JJIsl BBITIOJHEHUS yUeOHbBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOIb30BaHUS PA3IUYHBIX
IOMCKOBBIX ~ CHCTEM; CAMOCTOSITEJIbHO  BBIOMpAaTh  ONTHUMAJbHYIO  (OpMy



npeacTaBlieHuss Ouojornueckod uHpopMamu (cxembl, rpaduKu, AUarpaMMbl,
TaOJIUIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KAueCTBE CpEICTBA MpU paboTe C
Ovonornyeckod HMHPOpMALMEH: MPUMEHATh XUMHUYECKUEe, (QU3NUECKHEe U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M NPEeoOpa3oBBIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEACTBA
HaIJISIHOCTH;

BJIQ/JI€Th  HaBBIKAMHM  pACloO3HABaHUS W 3allUThl  HMH(DOpMAIIHH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaeHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

1) o0LIeHne: OCYIIECTBISATh KOMMYHHUKALlMM BO BCEX C(epax >KU3HH,
aKTUBHO YYacTBOBaTh B JAMAJIOTe WIM JUCKYCCHH IO CYIIECTBY OOCYKIaeMoil
TeMbl (yMEHUE 3aJaBaTh BONPOCHI, BBICKA3bIBATh CYXKJIECHUS OTHOCHUTEIBHO
BBINIOJIHEHUS TpeJjiaraéMoi 3aJaud, YYUThIBaTb MHTEPECHl U COTJACOBAHHOCTH
MO3UIMNA JPYrUX YYACTHUKOB JHAJoOTa WJIM JUCKYCCHHM); Ppaclo3HaBaTh
HeBepOaJbHbIE CPENCTBA OOIIEHMS, MOHMMATh 3HAUEHUE COLMAJIbHBIX 3HAKOB,
NPEANOChUIOK BO3HUKHOBEHUS KOH(MDJIMKTHBIX CHUTyallMd, YMETh CMSAr4arh
KOH(JIMKTBI U BECTU TMEPErOBOPHI; BIAJICTh PA3IMUYHBIMU CIIOCOOAMU OOIICHUS U
B3aMMO/JICHCTBUS, IOHUMATh HAMEPEHUSI APYTUX JIFOAEH, TPOSIBIATh YBAKUTEIBHOE
OTHOUIEHHE K COOECEeAHUKY M B KOpPpeKTHOH ¢dopme (HopMyaupoBaTb CBOU
BO3PAXEHUS; pPAa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHUS C
UCITOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAsI  JIeATEeJbHOCTb: TOHUMATh W HCHOJIb30BaTh
MPEUMYIIECTBA KOMAaHIHOW M HHIMBUAYAJIbHOW pabOThl TP  PEIICHUU
Ononornyeckod  mpoOiemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh  MPUMEHCHHS
IpynmoBeIX (opM B3aUMOJCHCTBHUSI NMPHU PEIICHUH Y4eOHOW 3ajadyu; BHIOWpATh
TEMaTUKY U METOJIbl COBMECTHBIX JCHUCTBUM ¢ YUETOM 0OIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MNPUHUMATh L€ COBMECTHOW  JIESATEIIBHOCTH, OPraHU30BBIBATH U
KOOPJAWHHUPOBATH JICMCTBUS MO €€ JOCTHXKEHHIO: COCTaBJISATh IUIAH JICHCTBHU,
pacnpenenarb pojad ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXKIaTb pPE3yJbTaThbl
COBMECTHOM pabOThI; OLIEHUBATh KAYE€CTBO CBOETO BKJIa/Ja M KaXKIOro YYaCTHUKA
KOMAaH/IbI B
o0t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM; MpesiaraTh HOBBIE MPOEKTHI,

OLICHUBATh UJEU C IO3ULIMU HOBU3HBI,

OpPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBISATH MO3UTUBHOE

CTPATErM4eCcKOe MOBEICHNUE B PA3JIUYHBIX



CUTyalu:Aax, IMPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HNHHUIINAaTUBHBIM.
OBJ'laI[eHI/Ie YHUBEPCAJIBHBIMHU PETYJIATUBHBIMHA HeﬁCTBHHMH:

1) camoopraHmM3amusi: HCIOJNb30BaThb OWMOJIOTMYECKHE 3HAHMS IS
BBISIBJIEHUSI TPOOJIEM U UX
pelleHruss B OKU3HEHHBIX M Y4eOHBIX CHUTyalUsX; BbIOMpaTb Ha OCHOBE
OMOJIOTMYECKUX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX JIEHCTBUSX U
MOCTYINKaxX MO OTHOLIEHUIO K YKUBOM MPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpPYXAIOIMX; CAMOCTOSITEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD,
BBISBJISITH NPOOJIEMBbI, CTaBUTh U (OpMynHpoBaTh COOCTBEHHBIE 3ajaud B
0o0pa30BaTeNbHOM JESATEIbHOCTH W JKU3HEHHBIX CHUTYalUsAX; CaMOCTOSITEJIBHO
COCTABJISITH IUIAH PELICHUS MPOOJIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M NPEANOYTEHUI; JaBaTh
OLICHKY HOBBIM CHUTYallMsIM; PaclIMpATh paMKH Yy4eOHOro IpeaMeTa Ha
OCHOBE  JIMYHBIX  NPEANOYTEeHWH;  JAelaTb  OCO3HAHHBIA  BBIOOD,
apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue; OLICHUBATh
NPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN H
KyJbTYPHBII yYpOBEHb. 2) CAMOKOHTPOJb: [aBAaTh OLICHKY HOBBIM CHUTYalMsM,
BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD,
OLICHMBaTh  COOTBETCTBHME  pE3yJbTaTOB  LEJIAM;  BJIAJE€Th  HABbIKAMHU
MO3HABaTEIbHON pedIEeKCMH KaK OCO3HAHUS COBEPINAEMBIX JCHCTBHN W
MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMI, UCIIOJIb30BaTh IPUEMBI
pedaexkcun AJig OLIEHKU CUTyalluu, BbIOOpA BEPHOIO PELIEHUS; YMETh OLICHUBAThH
PUCKH U CBOEBPEMEHHO PUHUMATh PELIEHUS IO UX
CHUKEHMUIO;
PUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPH aHAJIM3€E PE3yIbTaTOB
NEeSATEeIbHOCTH;
3) npuHsTHE ce0s U APYIrUX: IPUHUMATDH ce€0s1, MOHMMAsi CBOM HEJOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTUBBI M apPryMEHThl JAPYTUX IpU aHaIM3e
pE3yJIBTATOB
JeSTEIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYIMX Ha OLIMOKH;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBEKa.

ITPEAMETHBIE PE3YJ/IbTATDBI



[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue ais yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CHOCOOBI JICUCTBUIM MO OCBOCHUIO, MHTEPIIPETALUUA U
peo0pa30BaHUI0 3HAHWM, BUIBI ACATEIHHOCTH MO TOJYYCHUIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CUTYallMsIX, a TaKKe B PEalIbHbIX
’KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeamMeTHbie
PE3yNbTAThl IPEACTABIICHBI IO TO1aM O0YUYEHHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOTO mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTHH B CUCTEME HAYUYHOTO

3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKUX U 3apyOeKHbBIX
yU€HBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (YHKIMOHAIBHOW TI'PaMOTHOCTH
YeJoBeKa I PEIICHHs JKU3HEHHBIX 3a]ad; YMEHHE pacKpbIBaTh COJCpPKAHUE
OMOJIOTMYECKUX TEPMHHOB W TOHSTHI: JKU3Hb, KJIETKA, OPraHU3M, METabOJIM3M
(oOMeH BemiecTB U MpPEBpalllEHUE DHHEPruH), IOMEOocTa3 (CaMOperyJssuus),
YPOBHEBasi OpraHU3alls XUBBIX CHCTEM, CAMOBOCIPOU3BEIAECHHUE (PENpPOLYKLHs),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U pPa3BUTHE, YyMEHUE U3JaraTh
OHOJOrnYecKue Teopuu (KJIETOYHas, XPOMOCOMHAs, MyTallMOHHAs, IEHTpaJbHas
JoTMa MOJIeKyJisipHOM Ouosiorun), 3akonbl (I'. Mennens, T. Moprana, H. U.
BaBuiioBa) u ydyeHus (0 LEHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYJIbTYpPHBIX
pactenuii H. W. BaBunoBa), onpenensiTe TpaHUlbl UX TPUMEHUMOCTH K >KHBBIM
CUCTEMaM; YMEHHE BIAJeThb METOJaMHU HAy4yHOro I[IO3HAHUS B OWOJIOTHU:
HAOJII0JIEHUE U ONMCAaHUE >KUBBIX CHCTEM, IIPOLECCOB U SBJICHUM, OpraHU3alus U
MPOBEICHNE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BHISIBICHUE
3aBUCUMOCTH MEX]y MCCIIElyeMbIMH BEIMYUHAMHU, OOBSICHEHHE MOJyUYEHHbIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HAa OCHOBAHMM IOJYYEHHBIX pE3YyJIbTaTOB; YMEHHE BBIICIATH
CYLIECTBEHHbIE  NPHU3HAKK  BHPYCOB, KIETOK TMPOKapHUOT M  3YKapHoOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MPOLIECCOB:
oOMeHa BEIIECTB U MPEBPALECHUS PHEPTUU B KIIETKE, (POTOCHHTE3A, TNIACTUIECKOTO
U SHEPreTH4Yeckoro oOMeHa, XeMOCHMHTe3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS,
Pa3MHOXKEHHU S, UHIUBUYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3); yMEHHE MIPUMEHSTH MMOJIYYCHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI OMOJIOTUYECKUX
IPOLIECCOB U SBJICHUM, U1l IPUHATHS MPAKTUYECKUX PEILICHHUI B IOBCEIHEBHOW KU3HH
C LIeJIbI0 0OecreyeH st 0€301aCHOCTU CBOETO 3/10POBbsSI U 3/I0POBBS OKPYKAFOIIUX
Jr0AEH, COOMI0AEHUSI HOPM IPAMOTHOTO MTOBEACHUS B OKPYXKaIOLIEe MPUPOAHOH Cpee,
MOHUMAaHNUE HEOOXOUMOCTH UCTIOIb30BaHUS JTOCTHKEHUN COBPEMEHHOM  Ouosoruu



u OMOTEXHOJOTHHA  JUI1  PalMOHAIBFHOTO MPUPOIONOIB30BaHUS; YMEHHE
pelaTh dJIeMEeHTapHbIe TeHETHUECKUE 3a/1a4 HA MOHO- ¥ TUTUOPUIHOE CKpEIIUBaHUE,
CIICTNIEHHOE HACJIEIOBaHHE, COCTABIIATH CXEMbl MOHOTUOPUTHOTO CKPEIIUBAHUS JIJIS
npeCKa3aHus HACIeJOBAHUS IPU3HAKOB Y OPTaHU3MOB; YMEHUE BBITIOJIHSITH
1abopaToOpHbIE U MPAaKTUYECKUE pabOThI, COONIIOIAT
npaBuia mpu pabore ¢ y4eOHBIM W JTaOOPATOPHBIM OOOPYIOBAaHHEM; yMEHUE
KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATh HH(DOPMAIUNIO OHOIIOTHYECKOTO
CoZiepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHHS U3 Pa3IUYHBIX HCTOUYHUKOB
(cpencTBa MaccoBoi MH(pOpPMAIMK, HAYYHO-TIOMYJISIPHbIE MaTepHabl), STHUECKUE
aCIEKThl COBPEMEHHBIX HCCIICAOBAHUA B OMOJIOTUH, MEAHMIIMHE, OMOTEXHOJIOTHUH,
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMS, 00001Ias
Ouonornveckyro MH(GOPMALMI0 M3  HECKOJIBKMX HCTOYHUKOB, T'PaMOTHO
UCTIOJIb30BaTh OHSATHIHBIN anmapaTt OMOJIOTHH.
[IpenmeTHble pe3yibTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11
Kaacce TOJKHBI OTPaXKaTh:

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

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAAC POCCUUCKUX M 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIMOHATBLHOM TIPaMOTHOCTH
YeJioBeKa JJIs PEIICHUS JKU3HEHHBIX 3a7a4; YMEHHE PacKpbhIBaTh COJIEp KaHHE
OMOJIOTUYECKUX TEPMUHOB M TIOHSITHI: BHJ, MOMYJSIUSA, T€HOPOHI, IBOJIOLHUS,
JIBIDKYIIME Cuibl ((PakToOphl) HSBOJIONMU, MPUCTIOCOOJIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHKe, DJKOJOTUYECKHue  (PaKTOphl, DKOCHUCTEMa, MPOIYIEHTHI,
KOHCYMEHTBI,  PEIYLEHThl, IeNU MHUTAHUS, OKOJOTWYEeCKas Mupamuja,
oworeorieHo3, Ouocdepa; yMEeHHE  H3jJaraTb  OMOJOTHUYECKHE  TCOPHH
(aBosmronionHas Teopus Y. J[apBuHA, CHHTETHYECKAS TEOPHS DBOJIIOINH), 3aKOHBI
¥ 3aKOHOMEPHOCTH (3apozpimieBoro cxojctsa K. M. bapa, yepenoBaHus TiIaBHBIX
HampaBieHuil u myted sBomoruu A. H. CeseprioBa, yuenus o 6uocdepe B. U.
BepHasnckoro), ompenensaTh TPaHUIBI WX TPUMEHUMOCTH K XKHUBBIM CHCTEMaM;
YMEHUE BIAJIETh METOJaMHM HAyYHOTO MO3HAHUsA B OWUOJOrMU: HAOIIOJIEHUE U
OMMCAHKE JKUBBIX CHUCTEM, TMPOIIECCOB W SIBJICHWH, OpPraHW3allds W TIPOBEIICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMIKEHHWE  TUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXIy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHEHHE IOJIYYCHHBIX
pe3yibTaTOB, WCIOJb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJBI HA OCHOBAHWH TIOMYYEHHBIX pE3YyJIbTaTOB; YMEHHE BBIJICIATH
CYIIIECTBCHHBIC TPU3HAKK CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:  BHUJOB,
NOMYJSIUMNA, TPOJAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOreOolEHO30B U
HPKOCUCTEM, OCOOCHHOCTM  MPOIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH,



€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHHUs, MPUCIIOCOOJICHHOCTH OpPTaHW3MOB,
JEHCTBHUS DKOJOTUIECKUX (DaKTOPOB HA OPTaHMU3MBI, TIEPEHOCA BEIIECTB M IMOTOKA
PHEPrUM B JKOCHCTEMAax, aHTPOMOTEHHBIX M3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXMMHYECKUX LHMKIOB B OHocdepe;
YMECHHE TPUMEHATh TOJNyYeHHbIC 3HAHUS IS OOBSICHEHHS OWOJIOTHYECKUX
MIPOIIECCOB U SIBJICHHM, JJI TMPUHATHS MPAKTHUYECKUX PEIICHUNA B TIOBCEIHEBHOM
KHU3HU C IIeNbl0 oOecreueHus Oe30MacHOCTH CBOErO 370POBBS U 370POBbS
OKPY>KaIOIIUX JIOACH, COOIIO/ICHUSI HOPM TPaMOTHOTO TIOBEICHHUS B OKPY KArOIIeH
OPUPOJIHON cpese, MOHMMaHue HEOOXOAMMOCTH HCIIONb30BAHMS JOCTHUKEHUM
COBpPEMEHHOW OMONOrMM MJi1 PalUOHAIBHOTO MPHUPOJONOIB30BAHUS; YMEHHUE
pelaTth dJIeMeHTapHbIe OMOIOTUYECKUE 3a]]a91, COCTABIISTh CXEMBI

IepeHoca BEIIECTB U HYHEPTUH B IKOCHCTEMaX (LMY MUTaHMs); YMEHUE BbIIOJIHATh

71a00paTOPHBIE U PAKTUUECKUE paboThl, COOJIIOAAThH

npaBwia Ipu pabore ¢ y4eOHbIM U J1a0OpaTOPHBIM OOOPYIAOBAHHUEM; YMEHHUE
KPUTHYECKH OICHUBaTh M HMHTEPHPETUPOBATH WHEPOPMAIMIO OHUOIOTHYECKOTO
COJIEpKaHusl, BKIIIOUYAIOIIYIO TICEBJJOHAYYHbBIC 3HAHUS M3 Pa3jIMYHbIX MCTOYHHUKOB
(cpeactBa  MaccoBo — MH(OpMalMM,  HAyYHO-TNIONMYJSpHBIE  MaTepuabl),
paccMaTpuBaTh  IVIOOANBHBIE  3KOJOTHYECKHE MPOOJEMbl  COBPEMEHHOCTH,
¢bopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3WIMIO; YMEHHE CO37aBaTh
COOCTBEHHbIE MHUCBMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as OHOJOTHYECKYIO
UH(GOPMAIIMIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSITUWHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Non/ HaumeHoBaHMe Pa31e/ioB H TeM (undpposrie)
2 NpOrpamMmsI B Koutpoabubie | IlpakTuyeckue o0paszoBaTeJbHbIE
cero
padoThbI padoTbI pecypchbl

bubnuoreka [{OK

1 bronorus Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK

2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https:/m.edsoo.ru/Tf41c292
5 bubnmorexa LIOK

3 XHMMHUUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK

4 JKH3HENEATENBHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
Pa3MHOkeHNEe 1 MHAUBUAYATbHOE PA3BUTHE bubnuoreka [{OK

3 OpraHu3MoOB S 1 https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh M KI3MEHYMBOCTh but6mmorekxa [IOK

6 OpPraHu3MOB 8 L5 https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI bubnmnoreka [JOK

7 OMOTEXHOJIOTHU 3 https://m.edsoo.ru/7f41¢292
bubnunoteka LIOK

8 PesepBHOE Bpems 1

https://m.edsoo.ru/7f41c292
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OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 0 4
11 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
Non1/ HaumeHoBaHue pa3iesioB U TeM (mudporrre)
$n NporpaMMbl B Koutpoabubie | IlpakTuueckue odpasoBaTe/IbHbIE
r
cero padoThbI padoThbI pecypchl
bubnunoreka LIOK
OBOITIONHONHAS OHOTIOTHS 9 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha bubnmnorexka HOK
2 3emite 9 0.5 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
Opranmn3mbl 1 OKpysKatollas cpeia 5 1 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/Tf41ccT4
bubnunorexa LIOK
Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne Jlata oOpa3oBare/bHbIE
n/n Tema ypoka B Kourpoabubie | Ilpakruyeckue | y3yuenus pecypcenl
cero
padoThbI padoThbI
bubnuoreka [{OK
1 buosorus B cucreme Hayk 1 https://m.edsoo.1ru/863e6122
https://m.edsoo.ru/863e632a
MeTto1bl TO3HAHUS KUBOU ITPUPOJIBIL.
[IpaxTnueckast padora Ne 1
2 «/cnonp30BaHIe Pa3IMYHBIX METO/IOB 1 05 Bu6moreka [IOK
IIpH M3y4EeHHH OGHOIOTMYECKHX https://m.edsoo.ru/863e6122
00BEKTOBY
buonoruueckue cucTemMsl, IPOLECCH U bubmuoreka [IOK
3 HUX U3Y4YECHHE 1 https://m.edsoo.ru/863e6564
XuMHYECKUW cocTaB KieTKu. Boja u but6mmorexa [IOK
4 MHUHEpAJIBHBIE COIN 1 https://m.edsoo.ru/863e674e
but6mmorexa [IOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 https://m.edso0o.ru/863e6b72
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depMeHThl — OMOJIOTHYECKHE
KaTtanu3aTopsl. JlJaboparopHas paboTa
Ne 1 «M3yuenue kaTaIuTU4ECKON

bu6nmmoreka [IOK

6 AKTMBHOCTH (hePMEHTOB (Ha IpuMepe 0-5 https://m.edsoo.ru/863e6b72
aMUJIa3bl WM KaTaaasbl)»
bubnuoreka [{OK
7 Yrnesose!. Jlunupr https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxneunosbie kucnorsl. ATD https://m.edsoo.ru/863e6d5¢
Hcropus u MeTo1bl U3y4eHUS KIETKH. bubnnorexa [JOK
? Knerounas teopus https://m.edsoo.ru/863e6e88
Knerka kak nieaocTHas KUBas
10 cucTeMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2
«M3ydeHne CTpOECHUS KIETOK Bubmorexa [TOK
11 paCTeHHI:’:I’ ’KHBOTHBIX, TPHOOB H 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edso0o.ru/863e716¢
TOTOBBIX MUKpOMpEnapaTax U ux
OITMCaHHEC»
bu6mmoreka [JOK
12 OOMEeH BEIIECTB UIN META00IN3M https:/m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 ®doTtocunTe3. XEMOCHHTE3

https://m.edsoo.ru/863e7c¢98
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bu6mmoreka [IOK

14 Ouepreruyeckuii 0OMen https://m.edsoo.ru/863e7aae
Ku3HeHHbIN IMKI KISTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HaOmroneHue MuTo3a B 05 bubnunoreka 1IOK
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOITpEIapaTax»
Bbuocunres Oenka. Peakuus bu6mmoreka [JOK
16 MAaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpaucisius — GuocuHTes Oerka https://m.eds00.ru/863e796¢e
Hexknerounsie hopmbl :KU3HH — bu6mmoreka [IOK
18 BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bu6mmorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
. JlaGopatopHas pabota Ne 4 05 Bubmorexa [TOK

«3y4yeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

https://m.edsoo.ru/863e81b6
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NuauBunyanpHOE pa3BUTHE

bubmuorexa [JOK

22 OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o bubmumoreka [IOK

23 HACJIEACTBEHHOCTH U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 HpPU3HAKOB. MOHOTHOPHIHOE Bubmmorexa [IOK
CKpeLMBaHHe https://m.edsoo.ru/863e8878
JurubpugHoe cKpenBanue. 3aKoH

25 HE3aBUCHUMOT'0 HACJICIOBaHUs bubmorexa [IOK
[PHU3HAKOB https://m.edsoo.ru/863e89a4
CuenueHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas padora Ne
5 «M3y4yenue pe3ysbTaToB Bu6miorexa [OK

26 MOHOTUOPUAHOTO U AUTHOPHUTHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpEIIMBaHUS Y IpO30(UIIbI HA
TFOTOBBIX MUKPOIIPENapaTax»»
I'enetuka mona. HacinenoBanue bubnunorexa LIOK

27 IIPU3HAKOB, CLEIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henaciencrsennas
n3MeH4nBoCTh. JlaboparopHas pabora

” Ne 6. 3yuenune moupukaimoHHOM 05 Bu6mmorexa LIOK

W3MEHYUBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO psAla U
BapHallMOHHOW KPUBOM»

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HacnencrBeHHass N3MEHYUBOCTb.

- JlaGopaTtopHas padota Ne 7. «AHanu3 . 05 Bu6moreka LJOK
MyTalKi y ApO30(QUIIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

bubnunoreka LIOK

30 Tenernika yenosexa 1 https://m.edsoo.ru/863e8d78
PesepBHrlil ypok. O600111eHHE 110

31 teme «HacaeacTBeHHOCTh B 1
W3MEHYMBOCTH OPTraHU3MOBY

bubnunoreka LIOK

32 Cenexups Kak HayKa H IIpoLecc 1 https://m.eds00.ru/863e9214
MeTtoabl U JOCTHKEHUS CEJIEKIIUU bubnunorexa LIOK

33 pacTeHUN U KUBOTHBIX 1 https://m.edsoo.ru/863e¢9214
buorexHonorus Kak orpacib bubmuoreka [IOK

34 IIPOU3BOACTBA 1 https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 34 0 4
11 KJIACC
KoanuecTBo yacos JJIeKTPOHHBbIE LU (PPOBBIE
Ne Jlata o0pa3oBaTe/ibHbIE
. Tema ypoka Beero Konrpoabubie | [IpakTuyeckune usydenusi | Pecypebl
padoThI padoThI
. bubnmoreka [JOK
1 OBOIIOLAS M METO/IbI €€ M3YHeHHS 1 https://m.edsoo.ru/863ea20e
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HcTopus pa3BUTHS IPECTaBICHUN 00

bubmuorexa [JOK

2 HBOJIIOLIAN https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 Mukpossoonus https://m.edsoo.ru/863e9cle
[Tomynsuus Kak aneMeHTapHast
eJUHUIIA BUJA U DBOJIIOLHUH.
4 JlaboparopHuas pabota Ne 1 0.5 bubmuorexa LIOK
https://m.edsoo0.ru/863e99c6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUeCKOMY KPUTEPHIO
JBroKymye cuibl (3JeMEHTapHbIe bubnnorexa [JOK
5 (bakxTOpBI) SBOIIOLIUU https://m.edsoo.ru/863e9da4
5 bu6mmoreka [IOK
6 EctecTBenHbIit 0TOOp 1 €ro PopMbI https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
BH1000pa3zoBanue. JlaboparopHas Bu6muorexa [JOK
7 padora Ne 2 «Onucanue 0.5 https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIBHOTO XapaKTepar»
Hanpasnenus u myt MakpO3BOJIIOLUA bu6mmoreka [JOK
8 https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIONIAN
10 Ucrtopus xxu3Hu Ha 3emMiie 1 METObI

€€ N3y4YeHHUs
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I'ummore3sl MMPOUCXOKACHUA )KU3HU HA

bubmuorexa [JOK

11 3emiie https://m.edsoo.ru/863ea5ab
Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U bubmumoreka [IOK

12 rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHUpA.

3 [TpakTuueckas paborta Ne 1 05 BuGanorexa LIOK
«3y4yeHne NCKONaeMbIX OCTaTKOB : https://m.edsoo.ru/863ea8be
pacTeHui U KUBOTHBIX B
KOJUICKLUAX»
CoBpemMeHHas cuctema bubnuorexa [JOK

14 OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIKUS YeTOBEeKa (aHTPOIIOTEHE3) https://m.edso0o.ru/863eac2c
JBuokytiue cuibl (paKTopsl) bubnmnoreka [JOK

16 aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaANH BOJIOIAU

17 YeJI0BeKa
UenoBeveckue pachkl U MPUPOIHBIE bubmuotexa [JOK

18 aJanTalyuy 4eI0BeKa https://m.edsoo.ru/863eaca2
Peseprubrit ypok. O60011eHIE TIO

19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMIie»

20 OKoJorus Kak HayKa

21 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubmuoreka [JOK
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(bakTopsI

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

AoluoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckne 0COOEHHOCTH

29 paCTeHuii U3 pa3HbIX MECT 05 bubmuorexa [IOK
obutanus». JlaboparopHas padora Ne https://m.edso0o.ru/863eb10e
4. «BnustHue cBera Ha pOCT U
pPa3BHUTHE YSPEHKOB KOJICYyCa

bu6mmoreka [IOK

23 Buotiyeckue paxTopsl https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiiuu. [Ipaktudeckast padorta Ne

24 2 «Iloacd€r NIOTHOCTU MOMYJIALNI 05
pa3HbIX BUJOB PACTCHUID»
CooOriecTBa OpraHu3MoOB — bubnnorexa [JOK

25 OHOIIEHO03 https://m.edsoo.1u/863eb46a
DKOJIOTHYECKHE CUCTEMBI bu6nmoreka [JOK

26 (9KOCHCTEMBI) https://m.edsoo.ru/863eb46a

OCHOBHBIE TIOKA3aTeNId YKOCHCTEMBI.

27 DKOJOTMYIECKHE TUPAMHU/IBL. l}ng6HHOTeKa HOK )
CaoiictBa 3xocucteM. Cykueccust ttps://m.edsoo.ru/863ebSfa

28 [IpupoaHbie s3KOCHCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas sKOCHCTEMA bubmuorexa [JOK

3emin

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
31 Grocheps! ! https://m.edsoo.ru/863ebd 16
32 UYenosedecTBo B Ouochepe 3emin 1
CocytiecTBoBaHUE TPUPOJIBI U bubmmoreka [JOK
33 YeJIOBEYECTBA 1 https://m.edsoo.ru/863ebale
PeseprHblit ypok. O000IIEHNE TEMBI
34 «Coo0111ecTBa U KOJIOTUYECKUE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJIOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHHMCKHX W 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosornu; (PyHKIIMOHAIILHOW TPAMOTHOCTH YeJIOBEKa ISl pelIeHUs
YKU3HEHHBIX 33124

YMeHHne packpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHIA: KU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHHe JHEPruH), TOMEeOcTa3 (camMoperynsuus), ypOBHEBas
OpTraHM3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PETIPOTYKITHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrMUECKUe TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 IEHTpaXx MHOrooOpaszusi M MNPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenuii H.M1. BaBuiosa), onpenensars rpaHUIlbl UX IPUMEHUMOCTH K
KHUBBIM CHCTEMaM

10 KJIACC
Kox
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

YMeHue BiaageTb METOdaMH HAay4dYHOro TIIO3HAaHUA B OnoyIorun
(HaGHIOIlCHI/Ie U OIMIMCAHUC KUBBLIX CHCTCM, IPOIECCOB U HBHCHHﬁ;
opraHu3anusa n IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUC THUIIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKIAY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC
ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pCBYJ'ILTaTOB)




VYMmenne BbIACIIAATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
IIPOKapuoOT W JYKapuoOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpraHuU3MOB;  OCOOEHHOCTHM  IPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpaIleHUs] PHEPruu B KJETKe, (POTOCHMHTE3a, IUIACTHYECKOTO H
SHEpreTM4eckoro  oOMeHa,  XEMOCHHTe3a, MHUTO3a,  MeHlo3a,
OIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUWBUAYAJIBHOT'O pPa3sBUTHA
opraHusma (OHTOI'€HE3)

VYMeHue NOpUMEHSTh  IOJy4eHHble  3HaHUA Ui OOBSICHEHUS
OMOJIOrMYECKUX IPOLECCOB U SIBICHMUM, ISl MPUHATUS MPAKTUYECKUX
pelIeHHid B TIOBCEIHEBHOW JKM3HU B LIEJSIX oOecrieueHus: 0€30macHOCTH
CBOETO 370POBbS U 3[J0POBbsl OKPYXKAIOIIUX JIOAEH, COONII0IEHUSI HOPM
I'PaMOTHOTO MOBEICHMS B OKPYXKAIOLIEH PUPOAHON Cpelle; MIOHUMAaHUe
HEO0OXOIUMOCTH HCII0JIb30BAHUSI JIOCTHXKEHUN COBPEMEHHON OMOJIOTUU
1 OMOTEXHOJIOTUH ISl pAllMOHAIBHOTO IPUPOAOTIOIH30BAHUS

YMmenune pemiaTth 3JICMCHTAPHLIC T'CHCTHYCCKHUEC 3aJadd Ha MOHO- U
I[I/II"I/I6pI/II[HOG CKpCHIMBAHUEC, CHCIUVICHHOC HACJICAOBAHHUEC; COCTAaBJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘O CKpCIIUBaHUA JJIA MMpEaACKaA3aHUuA
HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE pPaloTHhl,
coOnrofarh mpaBuja MHpu pabore ¢ y4eOHbBIM M J1a0OpaTOPHBIM
00opyI0BaHuEM

YMeHue KpUTHUECKH OLEHUBAaTh U HHTEPIPETUPOBATh HHPOPMAIHIO
OMOJIOTMYECKOT0 COJEpKaHUs, BKIIOYAOINIYIO TCEBJIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UcTouHUKOB (CMU, HayuHO-mOMysipHBIE MaTepHUalbl);
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUW B OHOJIOTHH,
MeAUIMHE, OMOTEXHOIOTHH

10

YMeHue cozgaBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS,
00001138 6MOIOTHYecKyl0 MH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHITUIHBIN armapaT OHOJIOTHH




11 KJIACC

(paxTopsr) IBOJIIOIIHH, MPHUCIIOCOOJICHHOCTh OpPTaHHU3MOB,
BU1000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsI, IKOCUCTEMA,
MPOIYLEHTBI, KOHCYMEHTBI, PEAYLIEHTHI, LIENIA [TUTaHUS,

AKOJIOTHYECKas MUpaMuia, OnoreoreHo3, onochepa

YMeHue uznaratb OMOJOTHUYECKHE TCOpUHU (IBOIIONMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpHS  DBOJIOIMH), 3aKOHbI H
3aKOHOMEpPHOCTH (3apojsimeBoro cxoacrea K.M. bapa, dyepenoBanus
IJIaBHBIX HampaiieHud u nyteit sBomonuu A.H. CeBeprioBa, yueHus o
owmochepe B.M.  Bepnanckoro), ompenensaTh  TpaHUIBl  HX
MIPUMEHHUMOCTH K KUBBIM CHCTEMaM

VYMeHue BIageTh METOJAMH HAyYHOTO T[O3HaHUS B OHOJOTUH
(HaOmro/leHHe W OINHMCAaHUE >KUBBIX CHCTEM, MPOILIECCOB U SIBICHHIA;
opraHu3aisi ¢ MPOBEACHHE OHOJIOTHYECKOTO0  IKCICPUMEHTA,
BBIBIDKGHHWE  THUIOTE3bI;  BBIABICHHE  3aBUCHMOCTH  MEXIY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHA W 3aKOHOB, yMECHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIHTATOR)

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMUpoBaHHOCTh 3HAHUW O MECT€ U POJH OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (GOPMHPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUUCKHMX M 3apyOexHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (yHKIMOHATBLHOW TPAMOTHOCTH YEJIOBEKa Ui pPELIeHUS
KU3HEHHBIX 3a7a4

YMeHue packpeiBaTh COJEpKaHWE OWOJOTHYECKUX TEPMUHOB U
MOHSATUI: BUJI, TOMYJISINS, TEHO(POH I, SBOIOIHS, IBUKYIIIUE CUITBI




Ymenue BBIJICIISATH CYIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OUOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJIALMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOrCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HaCJIeICTBEHHON M3MEHYMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHII000pa30BaHUS, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPTraHU3MBI,
IepeHoca BEIIECTB U MOTOKA YHEPTUU B SKOCHCTEMaX, aHTPOIIOTEHHBIX
M3MEHEHHMH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB U
OMOre0OXMMHYECKHUX IIMKJIOB B Onocdepe

YMeHHe TOpUMEHATh MOJYYeHHbIE 3HAHUA A7 OOBACHEHUs
OMOJOTMYeCKHUX MPOLIECCOB U SBJICHMIA, IJISI MPUHATHS MPAKTHYECKUX
pelieHni B MOBCEAHEBHOM KHU3HU B LIEAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbSI U 370POBbS OKPYKAIOIIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO TIOBEJEHUS B  OKpYXarolled MNpUPOAHON  cpene;
MOHUMAaHUE HEO0XOIMMOCTH MCIIOJIb30BaHUs JIOCTHXKEHU I
COBPEMEHHOI OMOJIOTUH AJIS PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHue pemiath 371€MEHTapHble OMOJIOTHYECKHE 3aJlauM, COCTaBISATH
CXEMBI TIepeHOCca BEIIECTB M SHEPTUHU B IKOCHCTEeMax (€M MUTAHNUS)

VYMeHue BBINOJHATH JIAOOpAaTOpHbIE U MpakTHYecKue paloTsl,
cobmoaTh mNpaBuia nHpu pabore c ydyeOHBIM M J1a0OpaTOPHBIM
o0opynoBaHuEeM

YMeHne KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3ianuHbIX UCTOYHHKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepHAaIbl);
paccMaTpuBaTh r7100anbHbIe  HKOJIOTUYECKUE poOIIEMbI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3UILINIO

10

YMeHne co3aaBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIC COOOIIEHNS,
0000611251 GMOTIOTHUECKYI0 WH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,
IPaMOTHO MCIOJB30BaTh OHATUHHBIN armapar OMOJI0THH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

buonorus kak Hayka

1.1

buomornss — nHayka o xuBOW mnpupone. Pomp Ouonmormu B (GOpMHpPOBaHUHU
COBPEMEHHOM Hay4yHOU KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAyK

1.2

MeToabpl MMO3HAHUS KUBOW MPHUPOABI (HAOTIOACHHUE, DKCIICPUMEHT, ONMHCAHHE,
U3MepeHue, Kinaccuukamnys, MOJCIUPOBAHHUE, CTATHUCTHYECKas o00padoTKa
JTAHHBIX )

JKuBble cucTeMbl U UX OopraHnu3anus

2.1

JXuble cucTeMbl (OMOCHCTEMBI) Kak TpenMeT u3ydeHus Ouoinoruu. CBolicTBa
ouocucTeM U UX pazHooOpaszue

2.2

YpoBHU opraHu3anuu OHOCUCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOUYHbIH,
OpraHU3MEHHBIN, MOMYISLNOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOChepHbIH

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Bojma W MuHepaibHble BemectBa. @OYHKIMU BOIAbI H
MUHEpaJIbHBIX BEIIECTB B KieTKe. [lognepxkanue ocMoTrueckoro 0ajgaHca

3.2

benku. CoctaB u crpoeHue OeaKoB. AMHMHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
HezameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOI MOJIeKy/bl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonmornueckue
GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM

LEeHTp, cyOctpatHas crnenuduunocts. Kodepmentsl. Burtammusl. OTamdwms
(hepMEHTOB OT HEOPTAHMUYECKUX KaTaIM3aTOPOB




VYraeBoasl: MOHOcaxapuasl (IJIIOKO3a, prbo3a U Ae30Kcupr0o03a), aucaxapuabl
(caxaposa, 1aKTO3a) U HoJarcaxapuabl (Kpaxmall, IIIMKOTeH, LeJUTI0I03a).

buonoruueckue GyHKIUU YIIIEeBOAOB.

3.3
Jnnuaer: TPUTIIULICPUIBI, CTEPOHU/IBI, dhochonmumuab.

IMuapodunsHOrHApOdOOHBIE CcBOMCTBA. buomornueckne QyHKIUM JTUTHIOB.
CpaBHEHHUE YTIICBOJIOB, OCIIKOB M JIMITUIOB KaK UCTOYHUKOB SHEPTUU

34 Hyxneunnoseie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX

kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkuun PHK. AT®:

cTpoeHue U pyHKIUU

3.5 I_[I/ITOJ'IOFI/IH — HayKa O KJICTKC. Kierounas TCOpHUs. MeTtoabl HU3YUCHUS KIICTOK

KneTtka xak nenoctHas xuBast cuctema. OOmMe MpU3HAKU KJIIETOK: 3aMKHYTas
36 HapykHas meMOpana, mosiekynbl JIHK kak reHermyeckuid ammapar, cucreMa
cuHTe3a Oelka

Tumsl KJIE€TOK: dyKapuoTHdeckas u npokapuorndeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi — kinetku. Kmerounas crenka  Oakrepuil.  CtpoeHue
3.7 9YKapHOTHYECKOM KieTKu. OCHOBHBIE OTJIMYMS PACTUTENBHOM, >KUBOTHOM M
I'pUOHOI KIIETKH

[ToBEpXHOCTHBIE CTPYKTYpbHl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢ynkuuu. [Tnasmaruyeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{uTornasma u
e€¢ opraHouspl. OgHOMEMOpaHHBIE OpPraHOWIbl KJIETKU: 3HJIOIMJIa3MaTH4ecKast

cetp (OIIC), ammapar [ombmxu, nu3ocoMbl. [loyaBTOHOMHBIE OpPraHOWIBI

3.8
KJIETKM: MUTOXOHJAPHUH, ItacTuabl. IIponcxoxieHne MUTOXOHAPUM M IIJIACTHA.
Bunsl mmactua. HememOpaHHBIE OpraHoubl KJIETKH: PUOOCOMBI, KJIETOUHBIN
LIEHTD,
PECHUUKH, KTYTUKU. DyHKIIMN OPraHOMI0B KIETKU. BrirtoueHus
Anpo — perynsTopHblii LeHTp kieTku. CTpoeHue siapa: saepHas 000J04YKa,

3.9 KapuoIUIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10 TpaHCHOpT BELIECTB B KIETKE

4 KusHenesaTeapbHOCTh KIETKU

OOmen BemiecTB, WM MeTabomM3M. AccUMUmSIUs (TUIACTUYECKUIT OOMEH) |
TUCCUMUIIALINS (PHEPreTHUECKUii OOMEH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
4.1 metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U rerepoTpodHbid. Posb
(depMeHTOB B OOMEHE BEIECTB U MPEBPAILICHUH YHEPTUU B KIETKE




4.2

®dorocunTe3. CBeroBast U TeMHOBasi pa3bl poTocuHTe3a. Peaknuu ¢porocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HaYeHHE (HOTOCUHTE3a IS JKU3HH Ha 3emIie.
Brnusinue ycioBuidi cpeiapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIMICHUS €T0
NPOJAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTe3. XEMOCHUHTE3WpYyIolue OaKTepuu. 3HAYCHUE XEMOCHHTE3a s
JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJeTKe. PacuieniieHue BeIIeCTB, BBIJICICHHE H
AKKyMYJIMpPOBAaHUE OHEPrMM B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxenue u ero Buabl. KucnopogHoe okucieHue, UM KIETOUHOE
npixanue. DPPEKTHBHOCTh YHEPreTUIECKOTO OOMEHa

4.4

Peakuuu matpuuynoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuzanus
TeHETUYECKOH nH(pOopMaIMy B KJIEeTKe. | eHeTHUECK i KO/ U eT0 CBOMCTBA.

Tpanckpunuus — marpuunbiid cuate3 PHK. Tpancisiuus — OnocuaTes Oernka.

KO,Z[I/IpOBaHI/IC aMUHOKHCIIOT. Posib pI/I6OCOM B OMOCHHTE3€E OenKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeitus Bupyco (I.U.
MBanoBckuit). OcOOEHHOCTH CTPOEHHS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKA, BBI3BIBACMbBIC
BUpycamu. Bupyc ummynoaedumura yenoseka (BUY) — BozOyaurens CITNda.

[IpodunakTruka pacnpoCcTpaHEHHUs] BUPYCHBIX 3a00JIEBaHHI

Pasmuoxenne n HHAWBHUAYAJIbHOC PA3BUTUC OPTraHU3MOB

5.1

KneTounslii MK, WIM KU3HEHHBIA MUK KIeTKU. MHTepdaza M MHUTO3.
[Ipoueccel, nporekatomue B uHTEepdaze. Permmkanus — peakuus MaTpUYHOTO
cuate3a JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAOOp — KapUOTHIL.
JunnonaHpIA W TAlUIOWIHBIA ~ XPOMOCOMHBIE — HAOOpBHL. ~ XpOMaTHBI.
[{uTonmornyeckue OCHOBBI Pa3MHOXKEHHUS W WHIUBUAYAIbHOTO Pa3BUTHS

OpTraHHu3MOB.

I[CJ'ICHI/IC KICTKH — MMTO3. CTaI[I/II/I MHUTO3a. HpOI.[CCCBI, MNPOUCXOAAIINC Ha
Pa3HbIX CTaAUAX MUTO34A. buonorudyeckuii CMBICII MUTO3a

5.2

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecmojoe M mojoBoe. Bunel Gecrmosoro
pPa3MHOXKEHUS: JIeJICHHE HAJBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTHBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €0 3HAUEHUE JJIS CEJIEKIINU




5.3

IIoxoBoe Pa3MHOKCHHUE, €TO OTIIMYUA OT 0ecI1010r10.

Meiio3. Craguu wmeiosa. [Ipouecchl, NpOUCXOAAIIME HA CTaauaxX Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuid CMbICI H
3HaYEeHHE MeHo3a

54

I'ameTorenes — nporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [lonoBbie
KCJIC3bl: CCMCHHHMKU U ANYHUKH. O6pa30BaHHe M Pa3BUTHC MOJOBBIX KJIICTOK —
raMmer (criepMaTo3ou, SULEKIeTKa) — criepMaTorene3 u oorenes. OcoOEHHOCTH
CTpOeHHMs SHIEKIETOK U criepMaTo3ouioB. Omionorsopenue. [laprenorenes

5.5

WunuBuayaneHoe  pa3BuTHe  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPUOHATILHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
IpoOiieHne, racTpyismnus, opraHoreHe3. [loctamOpuonansHoe pa3Buthe. THITBI
[OCTAMOPHUOHAIIBHOTO PAa3BUTHUSA: MpsIMOE, HempsiMoe (JIMYuMHO4YHOe). BiusHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3bIBATH BPOXKAEHHBIE
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaauu pa3BUTUA

HacnencTBeHHOCTh M H3MEHUYHUBOCTD OpraHnu3MOB

6.1

IIpenmer u 3amaun reHetuku. Micropus pa3BUTHS T€HETUKHU. BKiiaa poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. METonbl T'e€HETUKH
(TuOPUAOTOTUUECKHIA, UTOT€HETHYECKUM, MOJIEKYJIIPHO-TE€HETHYECKUH ).
OCHOBHbIE TEHETHYECKHE MOHATUS. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B
CcXemMax CKpellrBaHUN

6.2

3aKOHOMEpPHOCTH HacJieIOBaHUs TMPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MonoruOpuaHoe CKpenuBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
nokosnenus. [IpaBuino qoMuHUpPOBaHMS. 3aKOH paclIeIUIEHUs PU3HAKOB.
I'mnoresa unctorsl ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurnOpuiHoe cKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIIeJOBaHHS TPU3HAKOB.
[{uToreHeT4YeCcKue OCHOBBI JTUTHOPUIHOTO CKPEUIMBAaHHA. AHAIH3UPYIOIIEE
CKpemBaHue.  Vcnonp30oBaHWE — AHAIM3HPYIOMIETO  CKPEUIMBAHHUS IS
orpezesieHusl TeHOTHIIa 0CO0U




6.3

CueruienHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HacjleOBaHMIO TIeHoB. HapymieHue cremieHuss TIe€HOB B Pe3yJbTaTe
KPOCCHUHIoBepa. XpOMOCOMHasi TEOpHsl HAacleICTBEHHOCTH. [eHeTmueckue
KapThl.

[eHernka mosia. XpOMOCOMHOE ONpE/EICHUE IMoja. AYTOCOMBI U TIOJIOBBIC
XPOMOCOMBI. T'omoramernrie u TeTCpOraMCTHLIC OPraHHU3MBbI. HaCHeI[OBaHI/Ie
IMPU3HAKOB, CHCIIJICHHLIX C I10JIOM

6.4

HN3meHYnBOCTh. BuIbl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HAcCJICICTBCHHAas.
Ponp cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapuanmoHHBIA psAx W BapuallMOHHAs
kpuBagd. Hopma peakuun npusHaka. KoiiMuecTBEeHHbIE W KayeCTBEHHBIE
MPHU3HAKK U X HopMa peaknuu. CBoHCTBa MOIU(DUKAIIMOHHOW W3MEHYNBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIIMYECKas, W3MEHUUMBOCTb. KomOuHaTHBHAS
U3MEHYMBOCTb. Melo3 M IMOJIOBOM IpoLecC — OCHOBAa KOMOMHAaTUBHOU
U3MEHYMBOCTU. MyTalnnoHHas u3MeH4YMBOCTh. Kiaccupukanus MyTaui:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluii. MyrareHHble
(dakTopsl. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacleACTBeHHON n3MeHunBoctu H.1.

Basuiosa

6.6

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'E€HETUKHU
4eI0BeKa: TeHEAIOTHYCCKU, OU3HEIOBEIH, IUTOTC€HETUUCCKUH,
OMOXMMHYECKHH, MOJEeKyIsipHO-reHeTuuecKuil. CoBpeMEHHOE OIpesesieHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomorpto [I[[P-ananm3a. HacmemcrBenHble 3a00jeBaHUS YEIOBEKA: TEHHBIC
OoJie3HM, OOJIE3HU C HACJIEIICTBEHHOW MPEPACIIOIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comatuyeckue u reHepaTuBHble MyTaluu. [IpuHIMIBI 370pOBOTO

06p333 KHN3HH, JUarHoCTUKH, HpO(bI/IJ'IaKTI/IKI/I 1 JICHCHHUsI TI'C€HETHYCCKUX
Oone3nel. Meauko-reHeTuuecKoe KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIUHCKOM
TCHCTUKHU B IIPEAOTBPAIICHUHN U JICUCHUH IT'CHECTUYCCKUX 3a00JIEBaHUI YeJIOBEKA

Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M TpOLECC. 3apOKIEHUE CENEKLUUU U JIOMECTHKAIUS.
VYuyenne H.M. BaBunmoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOTrooOpaszus
KYJIBTYPHBIX pacTeHHH. LIeHTpsl MPOUCXOXKACHNUS TOMAIIHUX KUBOTHBIX. CoOpT,
1I0poja, ITaMM




7.2

CoBpeMeHHbIE METObI CEJEKIIMU. MacCOBbIi M WHAMBUAYAJIbHBIH OTOOPHI B
CEJICKIIMM pacTeHUH H KUBOTHBIX. OIleHka sKcTepbepa. bnm3kopoacTBeHHOE
cKpenuBanue — WHOpuaWHT. Yucrtas nuHUSA. CKpEUIMBaHHWE YHWCTBHIX JIMHHUM.
I'ereposuc, nnm rubpuaHas cuia. HepoacTBeHHOE CKpeIBaHue — ayTOPHIHMHT.
OtrnanénHas ruOpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTarcHe3 H
MOJIYYCHUE TIOJUILIONI0B. JIOCTHIKEHMsI CENIeKIIMH PACTCHHH, J>KUBOTHBIX H
MHKPOOPTaHHU3MOB

7.3

buorexHonoruss kak orpacib IpPOU3BOJACTBA. ['€HHas WH)KEHEepUs. OTallbl
co3nanust pexomOuHanTHoW JIHK wu TpaHcrennbix opranusmon. Kuetounas
uHkeHepusa.  Kilerounele  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacreHnii. KioHHMpoBaHME  BBICOKOIPOAYKTHBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHM3MOB. DKOJOrMueckue M 3tuyeckue mnpodiembl. MO — renermyecku
MOIM(PULIMPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  dBOMOLUHU.  [lameoHTONIOrMYECKHe:  MOCIENOBAaTEIBHOCTD
IIOSABJICHUA BHJIOB B MMaJeOHTOJIOTHYECKOM JICTOIMHMCH, TCPEXOAHBIC (bOPMI)I.
buoreorpaguueckue: cxoactBo u paznuuve ¢ayH U (Iop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SIMOPHOHOB Pa3HbBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHYHBbIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX MyTell y Bcex
OpPraHHU3MOB

1.2

OpomrormonHas  Teopuss Y. JlapBuna.  IIpeanochbulkM  BO3HMKHOBEHHUS
JapBuHU3MA. J[BWXKyIMe CHUIIBI 3BOJIOUMU BHUIOB 1O [lapBuHy (M30BITOYHOE
pPa3MHOKECHHUE TIPU OTPAaHUYEHHOCTH PECYPCOB, HEONpeaAeIEHHAs N3MEHUNBOCTD,
O6opb0a 3a cyliecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas teopus 3Bosonu (CTO) u 0CHOBHBIE €€ MOJI0KEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOINAN




1.4

JBuxyme cuibl ((hakTopbl) SBOJIOLMHM BUAOB B Mpupoie. MyTalMmOHHBIN
IpolLecc U KOMOMHATHMBHAS M3MEHYHMBOCThH. [lomynsiuoHHBIE BOJHBI M Jperd
reHoB. M3omsanusa u murpanus. EctecTBeHHBIN 0TOOp — HampaBisironui (hakTop
3BOJIIOLIMU. POPMBI ECTECTBEHHOTI'O 0TOOpA.

[IpucnocobaeHHOCTh  OpPraHU3MOB  Kak  pe3ynbTar d3Bomonud. [Ipumepst
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(hO3bl U U0 JaNTAIIUH.

Bun u BugooGpaszoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BHI000pa30BaHHUS:

reorpa(bnquKoe, 9KOJIOTHYECKOC

1.5

MaKpOBBOJ'II-OI_[I/IH. cDO]C)M]E»I 3BOJIIOIIHUH: @HHGTH‘IGCK&H, JAUBCPICHTHAA,
KOHBCPI'CHTHAA, IIapajljiCjibHasd. HeO6paTI/IMOCTL 9BOJIFOLINH

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JlonayuyHbple TpeACTaBIEHUS O 3apOKICHUU >KU3HU. HayuHble TrunoTe3bl
BO3HUKHOBEHHUS >KM3HM Ha 3emse: a0uoreHe3 W MaHCIepMus. XUMUYecKas
SBOJIOLHUS. ODKCIEPUMEHTAIbHOE TIOATBEPKICHUE XUMHUYECKONW HBOJIIOLUU.
HavanpHble »Tanel Omosiormveckoit sBomonmu. I'mmoresa PHK-mupa. Ilepsoie
KJIETKU U UX 3BOJIIOLUA. POPMUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB

2.2

PazButue xu3Hu Ha 3emie mo spam u mepuonaMm. Karapxeit. Apxeiickas u
nporepo3oiickast dpel. [laneo3olickas spa u €€ mNepuoasl: KEeMOPUUCKUH,
OPIOBUKCKHM, CUJYPUHCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o30lickas 3pa U €€ NepruoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaitHo3oiickass 2pa u €€ T1epuoAbl: NaJICOre€HOBBIM, HEOTN€HOBBIM,
AHTPOIIOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAara M TEOJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE ATAIbl YBOJOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApoMOP(O3HI y
pacTeHUil W KUBOTHBIX. [losBIEHME, paclBET W BBIMUPAHUE TPYIIl >KUBBIX
OpraHu3MoOB

2.3

Cucrema OpraHHu4YeCKOro MuHpa KaK OTpaKCHHUC OBOJIFOIHH. OcHOBHBIC
CUCTCMATUUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIUSL YEJNOBEKa. AHTPOMOJIOTHs KaK Hayka. Pa3BuTHe npencTaBlIeHHH O
MIPOUCXOXKICHUHN YesloBeKa. MeToabl n3yueHus: aHtpornoreHe3a. CxoacTsa u




pa3induAa 4CJIOBCKA U )KUBOTHBIX. CucreMaTH4CeCKOEC IOJI0KESHHE YCIOBEKA.

JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HacneacrBeHHass ©3MEHYMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIN 00pa3 JKW3HU, W3TOTOBJIICHHE OPYIAHM
TpyZa, MBIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaJUMM M BETBU 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek
ymensld, Yenoexk mnpamMoxonamui, YenoBek HeanaepranbCkuii, YemoBek
pa3ymHbIid. HaxoIku MCKOMaeMbIX OCTAHKOB, BpPEMs CYIIECTBOBAHUS, 00JIACTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO M0O3Ta, 00pa3 KU3HH, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BPOIEOHIHAs (eBpa3zuiickasi),
HETrpo-aBCTPaIONIHAS (3xBaTOpHANbHAS), MOHTOJIOUTHAS
(a3smarckoamepukaHckas).  UYepTbl  NPUCHOCOOIEHHOCTH  MpeACTaBUTENEH
YeJI0OBEUYEeCKHX pac K YCJIOBHUSM CYIIECTBOBaHUS. ENMHCTBO 4YeIOBEYECKUX pac.
Kputnka pacuzma

OpranusMsbl 1 OKpy»Karolias cpeaa

3.1

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

UCCIIEI0BaHUN. DKOJIOrn4ecKkoe MUpoBo33peHue. Cpeabl OOUTaHUS OPTaHU3MOB:

BOJHAaA, HA3CMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Knaccupukauus — 3KoIOruyeckux  (pakTopos:
abuoTnueckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHe SKOIOrMYecKux
(bakTOpPOB Ha OPraHU3MBbI

33

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO0 aOHUOTHUECKUX (AaKTOPOB.

buonornueckne puTMbl

34

buotuueckue (I)aKTOpBI. Bungsr OHMOTHUYCCKUX B3aHMMOJCHCTBUIA: KOHKYpCHIIUA,
XUIMHUYCCTBO, IIapasuTu3M, MYTyaJiu3M, KOMMCHCAJIN3M (HaXJ’IC6HI/IquTBO,
KBapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaﬂHSM. 3HadeHue OMOTHUYECKHX
B3aUMOACUCTBUM IS CYHICCTBOBAHUA OPraHU3MOB B ITPUPOAHBIX COO6H.[CCTB8.X

3.5

DKOJIOTMYECKUE  XapaKTepUCTUKH  monyiasiuuv. OCHOBHBIE  IOKa3aTesH
MONYJSLUNA: YUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[nHaMuKa YMCIEHHOCTH MOMYJISILIUY U €€ peryJsius

Coo0111ecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI




4.1

Coo0111ecTBO OpraHu3MoB — OMoIIeH03. CTPYKTYphl OHOIICHO3a: BUI0BAs,
MPOCTPAHCTBEHHAs, Tpopuueckas (muiieBas). Buabl-nomuHanTel. CBs3H B
OuolLEHO03€e

4.2

Dkonorudeckue cucreMbl (9kocuctembl). [loHsitTue 00 2JKocHcTeMe U

OouoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U OTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBble) YpPOBHU OJKOCHCTEMBbI. [lWileBble Lenmu U CETH.
OcCHOBHBIE TIOKa3aTeJId JKOCHCTEMBI: OuMoMacca, MPOIYKUHs. DKOJOTUYECKUE
IUPAMU/JIBL: IPOTYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM:

YCTOﬁqHBOCTB, caMoOperyJsnus, pa3BuTucC. CYKI_ICCCI/IH

4.3

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOTO WM
HMIMPOKOJIMCTBEHHOT O JIECA.
AHTpONOreHHbIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. VYpboskocucTemsl.

buonorndeckoe W XO3SHCTBEHHOE 3HAYCHHUE arpo’KOCUCTEM U ypPOOIKOCHCTEM.
buopaznoobpazue xkak (QakTtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.M. Bepnaackoro o Ouochepe. I'panuipbl, coctaB U CTPYKTypa
ouochepsl. Kuoe BemectBO U ero ¢yHkuun. OcoOeHHOCTH Omocdepsl Kak
r1100anbHOM sKOocHCTeMbl. J[MHaMH4YecKOoe paBHOBecHE€ M oOOpaTHas CBS3b B
6uocdepe. KpyroBopoTs! BemecTs 1 OMOre0OXUMHUECKUE LIUKIIbI SIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouocdepe 3eminn. AHTPONOTEHHBbIE W3MEHEHHUs B Ouocdepe.
['moGasbHBIEC PKOTOTHYECKUE TTPOOTIEMBI.

OcHoBa palMOHANIBHOTO  YOpPABIEHUS TNPUPOJHBIMU  pecypcamMu M HUX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOJIbI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA




HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETHU

HUHTEPHET






