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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIPEJICICHHS] TOIXO0J0B K (OPMHPOBAHUIO COJCPKAHUS YYEOHOTO TIpeaMeTa
«buosorus» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEpKAaHMS, pe3ylbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIUX LEIsIX U
MPUHITUIIAX, XaPAKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oOmrero oopazoBanusi B Poccuiickoit @enepaninu, a Takxke Moja0KeHUs o cienupuke
Owonorny, €€ 3HAUYCHWM B TIO3HAHWW JKUBOW TIPUPOABI M OOCCIICUECHUHU
CYILIECTBOBAaHMSI 4eJIoBeuecKoro oomiecTBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/IeIeHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiIeHUE O LEAX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCITUTAHUS U Pa3BUTHS O0yUaIOIIMUXCS CPEJICTBAMH y4eOHOTO MTpeaMeTa
«buonorusy, onpenenser 00sM3aTeTLHOE IPEIMETHOE COIEPKAHUE, €r0 CTPYKTYPY,
pacmpejenieHde 1o pas3jeiaM U TeMaM, PEKOMEHIYeMYI0 IOCIeI0BaTeIbHOCTh
W3Y4YCHUS YICOHOTO MaTepHaia ¢ YIETOM MEKIPEIMETHBIX U BHYTPHUITPEAMETHBIX
CBs3€H, JIOTUKM OOpa3oBaTEIBHOTO IMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B nporpamme 1o 6M0JI0THH TaKKe YUUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3ylibTaraM OOy4YeHUs B
dhopMUpPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEILHOMU JIESITEILHOCTH/Y4E€OHBIX
JNEeUCTBUH  OOydJaroIIUXCs IO  OCBOCHHMIO  COJEpKaHUA  OHOJOTHYECKOTO
oOpa3zoBaHusl.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peann30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HM3y4YCHMHM OWOJIOTHM, Ojlarojapsi 4yeMy B HEH
MPOCMATPUBACTCS  HANpPaBJIEHHOCTb HA pPa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpMEHTAlMN JTUYHOCTH, SKOJOTUYECKOTO MBIIUIEHUS, TPEACTABICHUNA O 3J10POBOM
oOpa3e XM3HM M OEpeKHBIM OTHOIICHHEM K OKpY’Karolled NPHUPOIHOM cpere.
[ToaTOMy Hapsay ¢ M3y4eHHEM OOIIEOMOIOrHYECKUX TEOPHi, a TaKKe 3HaAHWM O
CTPOCHUH >KUBBIX CUCTEM PAa3HOTO pPaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOIIECCOB B MporpamMMme Mo OHOJIOTUU YJIEJIEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B MTOBCEJIHEBHOM >KU3HU JIJIsl PEIICHUS MPUKIAAHBIX 3aj]1a4, B
TOM  4YHuCJle: TNPOPWIAKTUKA  HACJICICTBEHHBIX  3a00J€BaHUN  YETIOBEKa,
MEJIUKOT€HETUYECKOTO  KOHCYJbTUPOBAHUS,  OOOCHOBAHHUS  DKOJIOIMYECKH
11€7I€CO00Pa3HOTO TOBEICHHSI B OKPYKAIOIIEH TPUPOIHON CPEie, aHAIN3a BIIUSHHUS
XO3IMCTBEHHONW  JIEATETLHOCTU 4YEJIOBEKa Ha COCTOSIHUE TPUPOJHBIX U



VCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHUE BHUMAHUS K IPHUKJIAJHON HANPABIEHHOCTH
y4eOHOro MpeaMeTa

«buonorus» NpOJUKTOBAHO HEOOXOUMOCTHIO 00ECTICUEHUS YCIOBHM ISl pEIICHHUS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 LIKOJIBHOIO OMOJIOrMYECKOro 0Opa3oBaHUs, KOTOPAsS
npeanosiaraer GopMupoBaHue y 0Oy4alOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCA K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeiHero 0011ero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecrieunBaetr (popmMupoBaHue y 00ydaroUUXcsl MPEJICTABICHUNA O HAYyYHOU
KapTUHE MUpa, paclMpser W o0000IIaeT 3HaHUS O JKUBOM HpuUpojae, €€
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allMi W SBOJIOLMH, CO3HAET
YCIOBUSL  JJIA:  TO3HAaHUS  3aKOHOB  JKMBOW  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HABBIKOB 3J0POBOrO0 M 0€30MacHOro o0pasa
YKU3HH, IKOJIOTMYECKOT0 MBIIUIEHHSI, [EHHOCTHOIO OTHOUIEHUS K )KUBOU PUPOJIE U
YEJIOBEKY.

bonbiioe 3HaueHre OMOJIOTH UMEET TaKKe JJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BUBAIOMIMX  3aJad  cpeAHero  oOmiero  o0pa3oBaHuUs,  COLMAIM3ALNN
oOyuatomuxcs. M3yuenune 6uonoruu odecrnieynBaeT yciaoBus Jisl (POPMHUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHUKAlIMOHHBIX M HH()OPMALMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpAllMd OMOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE MOJNIOKEHUS O MpeAHA3HAYEHUU Y4YEOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY JUISl OIpPEAENICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEJICTABIECHHOTO B MPOrpaMMe IO
OHOJIOTUH.

Otb60p conepkanust yueOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOPAa3HOrO MOAX0/AA, B COOTBETCTBUM C
KOTOPbIM OOy4Yaromuecs: TOJKHBI OCBOUTh 3HAHMS U yYMEHHS, 3HAUMMBIEC IS
dopMupoBaHUa OOIIEH KyJIbTYphl, OIpPEAEISAIOUMe aJeKBAaTHOE IOBEICHHUE
YyeJoBeKa B OKPYXKAIOIIEW MPUPOIHON cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TMpaKkTU4ecKod nestenbHOCTH. Ocoboe MecTo B ATOW cHUCTEME 3HAaHUM
3aHMMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPBIE CIIYX,aT OCHOBOU 1uisl (popMuUpoBaHHs
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MHpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOrMUecKOro 00pa3oBaHMUsl.

CTpyKkTypupoBaHHE COJEp>KaHUS y4yeOHOro MaTepuana B IPOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C Y4Y4E€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KMUBOM MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBONIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHoro npenmera «buomorusp»



BBIJICJICHBI CIIEYIOIINE COJIepKaTeNbHble TUHUU: «buonorust kak Hayka. MeTo bl
HAy4yHOTO To3HaHUsA», «KieTrka kak Ouonoruueckas cucrema», «OpraHuszM Kak
ononornyeckas cucreMa», «Cucrema M MHOrooOpasue OpraHM4eCKOro MHpay,
«IBOJIOLMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.
[lenr uzyuenuss yueOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE —
OBIAJICHME  OOYyYaIOIUMUCS 3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOrO0 paHra © NpUOOpETeHHE YMEHH
WCIIOJB30BaTh 3TU 3HAHWS [JI TPAMOTHBIX JCHCTBUI B OTHOLICHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.
JocTikeHue 1eiau u3ydeHus ydeOHoro npenmera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:
OCBOEHHE 00YYaIOIIUMHCS CUCTEMBI 3HAHUI O OMOJIOTHYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUJIAX, CIYKalUX OCHOBOM
JUTst POPMUPOBAHUS TIPEICTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O
METO0/IaX HAyYHOT'O MO3HAHHUS, CTPOCHUH, MHOTO00pa3u U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTraHM3allMU, BbIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH; (POPMUPOBAHKE Y O0YUYaIOIINXCA [TO3HABATENIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B MPOLIECCE aHAIU3a JAHHBIX O
MyTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJIS0B, UACH U OJXOA0B K U3yUECHUIO
KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allil; CTAHOBIICHHE Y
oOyuaronuxcsa  oOuieit KyJbTYphl, (DYHKIIMOHAIBEHON IPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHSIThH U OIICHUBATH SIBJICHUSI OKPY’KAIOIIEr0 MUPA KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJTYYEHHBIX PU U3yYEHUN OUOJIOTUH;
(bopmHpoBaHUEe y 00YUYaIOIIUXCS YMEHUN WILTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUECKOU JIEATETLHOCTH Y€JIOBEKa, PA3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUIA; BOCTTUTAHHE
yOEXKIEHHOCTH B BOBMOKHOCTH IMO3HAHUS YE€TTOBEKOM KUBOU MPUPOJIBI,
HE00XOAMMOCTH OEPEKHOTO OTHOILLIEHHUS K HEM, COOJIIOICHHS 3TUYECKUX HOPM MPHU
IPOBEICHUH OMOJIOTMYECKUX UCCIEA0BaHUI; 0CO3HAHUE IEHHOCTH
OMOJIOTUYECKUX 3HAHUU JJIsl TOBBIIIICHUST YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, g (OPMHPOBAHUS HAYYHOTO MHPOBO33PEHUS;
MpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHM B TMOBCEIHEBHOW >KH3HU [IJIS
OLICHKH TOCJEICTBUI CBOEH AEATEIBHOCTU MO OTHOIICHHIO K OKpYXalollel cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME U COOJIO/IeHHEe Mep NPOPUIAKTUKH
3a00s1eBaHUM.
B cucreme cpeanero ooOmero oOpa3zoBanusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISETCS OOs3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB NMpeaMeTHOH o0nacTh « EcTecTBEeHHO-HAyUYHbIE PEIMETHI.



Jlst m3ydenus: 6nosiorun Ha 6a30BOM YPOBHE CpPETHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 yaca
(1 yac B HenenO).

COJEPKAHUE OBYUEHMUSA

10 KITIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUICCKUMH U
JPYTUMHU €CTECTBEHHBIMHM HayKaMu, Quiocoduen, 3TUKOM, ICTETUKON U MpPaBOM.
Pounb 6uonorun B popMUpOBaHUN COBPEMEHHON HAYyYHON KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metozbl 103HaHUS )KUBON MPUPOBI (HAOIIOICHUE, SKCIIEPUMEHT, OMUCAHUE,
u3MepeHue, KiaccuduKaius, MOJACIUPOBAHUE, CTaTUCTUYEeCKas oOpaboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass pabora Ne 1. «Mcmonb30BaHHE pa3IMYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT ulydeHus ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCUCTEM U X pa3zHooOpasue. Y POBHU OPraHU3aIlMu OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIIMOHHOBUIOBOM,
HKOCUCTEMHBII (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

JlemoHcTpanum:

Tabnumel 1 cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHHU OpraHU3alUU
YKUBOU IIPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIETKU. XUMHYECKUE IJIEMEHTBI: MAaKpPOSJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalibHBIE BEIIECTBRA.

OyHKIMM BOJALI M MHUHEPAJIBbHBIX BeEIIeCTB B KieTke. l[loamepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OenKoB. AMUHOKUCIOTHI — MOHOMEpHI OENKOB.
He3ameHuMble U 3aMEHUMBbIE aMHUHOKHUCIOThI. AMUHOKHUCJIOTHBIM COCTaB. Y POBHU



CTPYKTYphl ~O€IKOBOM MOJEKyNnbl (IIepBUYHAs, BTOpUYHAs, TpETHUYHAS W
YeTBEpTUYHAs CTPYKTypa). XHUMHYECKHE CcBoOWcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

depMmeHThI — Onosornyeckue katanuzaropsl. CTpoeHue GpepMeHTa: akTHBHBIN
LHEeHTp, cyoOcTpatHas cnenupuuHoctb. Kodepmentsl. Burtamuubel. OTingus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapu/ bl (TIOK03a, pudo3a 1 1e30KCupud03a), ucaxapuibl
(caxaposa, J1aKT03a) U MoJarcaxapu sl (Kpaxmall, IIIMKOTEeH, LEUII0103a).
buonornueckue GyHKIUU YIIIEBOJOB.

JIunuapr: TPUTIULEPHUIBI, dbocomunumasl, CTEPOUIBI.
I'mapodunbHOrMAPOPOOHBEIE CcBOMCTBA. bHOnormueckue QyHKUMM JTUIHIOB.
CpaBHeHME yIII€BO/I0B, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxnennoseie xucmotel: JIHK wu PHK. Hykneotmaer — MoHOMEDSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJHK. Crpoenune u pynkimu PHK.
Buasl PHK. AT®: ctpoenunie u GyHKIIUH.

[utonorust — Hayka o kjeTke. KiierouHast Teopus — npuMep B3auMOJEHCTBUS
ujen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYCHUS KIICTKHU.

Kietka kak menoctHas xxuBas cuctema. O01ue npu3Haku KIETOK: 3aMKHYTast
Hapy>kHas MmeMmOpana, moJekyiabl JIHK kak renetnueckuii ammapar, cuctema
CUHTE3a OeJiKa.

Tunel KIETOK: JyKapuOTHYeCKas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUsl MpoKapuoThyeckor KieTku. KierouHas crenka Oakrepuil. CtpoeHue
AYKAPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJWYHS PACTUTEIbHOMW, >KUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, FITMKOKAIMKC, UX
dbynkuuu. [Tnazmatuueckas memOpaHa, e€ cBoiicTBa u pynkuun. LluTonnasma u eé
opranoussl. OnHoMemOpaHHbie opraHouabl kieTku: OIIC, ammapart I'ombmxw,
nn30coMbl.  [lojlyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHAPHUH, IUIACTUIBIL.
[Ipoucxoxxienne MUTOXOHIpUUA U Miactua. Buasl miactua. HememOpanHbie
OpraHOWJIbl KJIETKH: PHUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHUOIU, PECHHUYKH,
KryTUKU. OYHKIIUA OPraHOUIOB KJIETKU. BriroueHus.

Anpo — perynstopHbi eHTp KiIeTKku. CTpoeHue snpa: siaepHas 000JI0vKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.



Jwuarpammel: «Pacripenenenne XMMUYECKUX JJIEMEHTOB B HEKUBOW IIPUPOJIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubl U cxembl: «llepuonnueckass TabnMila XUMHYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OeliKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kucnotel. JJHK», «CTpoeHre MOIEKYIIbI
AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», « CTpOEHUE KUBOTHOU KIIETKI,
«CTpoeHrEe pacTUTENbHON KIETKW», «CTpOeHHE NPOKAPHOTUYECKON KIETKN»,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

OO6opynoBaHHE: CBETOBOM MHMKPOCKOI, OOOpyAOBaHUE [JIsi MPOBEIACHUS
HAOJIOCHUM, HM3MEpPEHUH, SKCIEPUMEHTOB, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Jlabopatopnas pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «/3ydeHue CTpPOCHHS KJIIETOK PACTCHHIA,
KUBOTHBIX M OaKkTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnapaTrax U UX
OIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM METaboJnu3M. ACCUMUIISALNS (TUTAaCTUYECKU OOMEH) U
JUCCUMUJIISIIUSA (QHEPreTUUEeCKUl OOMEH) — JIB€ CTOPOHBI €JAMHOrO IIpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M 3HEPIMU B IOHMMaHHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpoHbiid. Ponbs pepmeHToB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3el  ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPhHekTUBHOCTL (HOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emiie. BausHue ycioBuil cpeapl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHUHTE3UPYIONKe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMEH B KJeTKe. PaciiemnieHue BelecTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. ITaIlbl SHEPTeTHUECKOT0 oOMeHa. [ mukonms.
bpoxxenne u ero Buabl. KucnopoaHOe OKHCIEHUE, WIM KIETOYHOE IbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu MarpuuHoro cuHTe3a. ['eHetmueckas wun@opmauus u JIHK.
Peanuzauus reHetuyeckod HHpOpMaluM B KJIETKe. ['€HEeTHUeCKUH KOA U €ero
cBoiicTBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpaucmsimus — 6uocunres



Oenka. Otansl TpaHcaauud. KoaupoBanwe aMHHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie ¢popmbl xu3HU — BUpychl. Mctopust otkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacTeHMid, JKUBOTHBIX ¥ YEIIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynozaedunura yenoreka (BIY) — Bo3oynurens CI1IN da.
OOpatHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. [Ipodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JleMOHCTpauM:

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

Tabmuubr 1 cxembl: «Tumbl mutanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTuyeckuii oomen», «Xmnoporaact», «Dorocunres», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTuueckuit Kooy,
«Bupyce», «bakrepuodarn», «CrpoeHue u xku3HeHHBIM 1ukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-ammiukanuu «Yasoenue JIHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNEe M1 MHAMBHUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KierouHplii 1UKI, WIM KXU3HEHHBIA TUKI KieTku. MHTepdaza u MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL.
JIumiouHbIi WM TaIUIOMAHBIA ~ XPOMOCOMHBIE  Ha0Opbl.  XpOMaTHJIbI.
[{uToNIOTHYECKHE OCHOBBI PA3MHOXKEHUS W  WHIWBUIAYAJIbHOTO  Pa3BUTHUSA
OpPraHUu3MOB.

Henenune knetkm — muto3. Cragum mutoza. Ilpoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe U MoJioBoe. Buabl 6ecrnosioro
pPa3MHOXEHUS: JICJICHHE HaJIBOE€, TOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TooBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Craguu meioza. Ilpoueccel, MpoucXoAsiiue Ha CTaguax Meno3sa.
IToBenenne xpomocoM B wmenosze. Kpoccunrosep. buonornueckuii cmbicin u
3HAYEHHE MENO03a.

['ameTorenes — mpormecc 00pa3oBaHUSA IIOJOBBIX KJICTOK Yy JKWBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKHA W ssudHuKH. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMeT (CIepMaTo30u/I, SUIEKIIeTKa) — CIIepMaTOTreHe3 U OBOTECHES.



OCcOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U crepMaTto3ousoB. OIUIog0TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAIIBHOE  Ppa3BUTHE
(oMOpuorenes). Otanbl 3MOPHOHAIBHOTO Pa3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiiusi, opranoreHes. lloctamOpuonanbHOoe pa3BuTHE. THIbL
MOCTAMOPUOHANIBHOTO Pa3BUTHUSA: MpsMoOe, HempsiMoe (IMUYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (HDAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pa3Butue pacteHuid. OHTOTE€HE3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuubr U cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BeretatTuBHOe pa3MHOXKEHUE
pactenuit», «J[lenenne wietku Oakrtepuit», «CTpOEHHE TOJIOBBIX KJIIETOK,
«Crtpoenne xpoMocombly, «Kmerounslid nukim», «Pemmukanus JHK», «Mwutos»,
«Meio3y», «IIpssMoe u HenmpsiMoe pa3BUTHEY, «]'aMETOreHe3 y MIIEKOIUTALIUX U
yesoBekay, « OCHOBHBIC CTaJIMM OHTOTECHE3a.

O6opynoBaHue:  MHUKPOCKOII, MUKpornpenapatrsl «CriepmMaTo30UIbI
MJIEKOIIUTAIOLIETOY, «IMIEKIIeTKAa MIEKOIIUTAOMEr0», «KaproKruHe3 B KIE€TKaxX
KOpEIIKa JIyKa», MarHUTHasi MOJAENb-alIlIMKaus «JleleHne KIeTKn», MOJIeb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «HaGmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopHas pabdora Ne 4. «l3ydeHue cTpoeHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum renetuku. Mictopus pa3BuTus reHeTUKU. Pob nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHUHM TE€HETUKH. BKian poccHMiCKHX W 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHETHKU (THOPHUI0JOTHUUECKUN,
[IUTOTEHETUYECKUM, MOJEKYISIPHO-TeHeTH4YeCKui). (OCHOBHBIE T€HETHYECKUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HacJeOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem.
MonoruOpuHoe CKpemuBaHue. 3aKOH eauHO-00pa3usi THOPHUIIOB IIEPBOIO
nokoJieHus. [IpaBusio 1oMuHUpOBaHUs. 3aKOH paculeryieHus Tpu3HaKkoB. [ unoresa
YuCTOTHI rameT. [lojIHOe ¥ HenoTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelBaHue. 3aK0OH He3aBUCUMOTO HacJIeJOBaHUs IPU3HAKOB.
[{uToreHeTuuecKkue OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOIIEE



ckpelrBanue. Mcnoib30BaHNe aHATU3UPYIONIETO CKPEIIUBAHUS JJIsl ONIPEACICHUS
TCHOTHIIA OCOOM.

CueruieHHOE HacyienoBaHue mpu3HakoB. Paborta T. Moprana no crierieHHOMY
HaclieJJ0BaHUIO TeHOB. HapyIieHue clierieHus TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

['enetnka mona. XpoMOCOMHOE OIpEENICHUE Mojia. AyTOCOMBI U MOJIOBBIC
xpoMocoMbl. ['omMorameTHble M TeTeporaMmeTHble opraHu3mbl. HaciegoBanue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

N3meHunBOCTh. Buapl 13MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICICTBCHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAM(UKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHBINA psiT M BapuallioOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KolndecTBEHHbIE M Ka4ECTBEHHbBIC NMPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(MUKAIIMOHHONW H3MEHYHNBOCTH.

HacnencTBenHas, wiad TCHOTHIIMYECKas, HW3MCHUYMBOCTh. KomOMHATHBHAS
W3MEHYHUBOCTh. Melo3 M TIOJIOBOM IIPOIleCC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTU. MyTarimonHas u3aMeHUnBOCTh. Kinaccudukanuss MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U MpUYMHBEI MyTaruii. MyTtareHHbie (haKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacleICTBeHHOM n3MeHnunBoctu H. 1. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuortunm denoBeka. OCHOBHBIE METOAbl T€HETHKU
YeJIOBeKa: TCHEaJIOTHUSCKHM, OJIM3HCIIOBRIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKUII,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHnHOE ONpENICIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacinencTBeHHbIe 3a001€BaHuUs YEJIOBEKA: T€HHBIE 00JIE3HH, O0JIE3HU
C  HACJEJACTBEHHOM  MPEAPAaCIOI0KCHHOCTBIO,  XPOMOCOMHBIC  OOJIC3HM.
ComaTtnueckue | TeHepaTUBHbIe MyTainuu. CTBOJIOBbIE KJIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HH, JUATHOCTUKU, MPO(PMITAKTUKN U JICUCHUS TeHETHUCCKUX
OoJsie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIBTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN
TCHETUKH B TIPEJOTBPAICHUN 1 JICUCHUN TCHETUYECKUX 3a00JIeBaHUM YeIOBeKa.

JdeMoHCcTpanuu:

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

Tabnuie! u cxeMbl: K MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 [TUTOTCHETHYECKasI
OCHOBAa», «3aKOH pacUISIJICHUsI U €T0 LIMTOTeHEeTUYECKas OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpenmBanmey, «L{uTogornuyeckue 0CHOBBI TUTHOPHTHOTO
CKpeluBaHusDy, «Menosy, «B3auMoIeCcTBUE AJUIEIbHBIX T€HOBY, «I eHeTnuecKue
KapThl PACTCHUM, KUBOTHBIX U 4eJ0oBeKa», «['eHeTuka moiia», «3aKOHOMEPHOCTHU
HAaCJIeJIOBaHUsI, CIIETUICHHOTO C MOJoM», «KapHUOTHIIBI YelloBeKa M >KUBOTHBIX)Y,



«Bugsl m3meHumBocTH», «MomudukanuonHas M3MEHYUBOCTHY, «HaciemoBanue
pesyc-dakropay, «'eHeTrka rpyI KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

ObopynoBanue: Mojaenu-anmIuKauuu «MOHOTMOPUAHOE CKpPELIMBaHUEY,
«HenonHnoe nomuHupoBaHuey, «JuruOpuaHoe ckpemuBanue», <«llepekpécr
XpOMOCOM», MUKPOCKOI M MUKpoIipenapar «J{po3oduinay (Hopma, MmyTaruu GopMsl
KPBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHass pabora Ne 5. «M3yueHue pe3yslbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabota Ne 6. «3yuenne MoaN(pUKAIIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTamnuil y apo30(uiibl Ha TOTOBBIX
MHKPOIIPETIapaATAX)».

[IpakTueckass pabdorta Ne 2. «CocraBieHue U aHajdu3 POAOCIOBHBIX
YEJI0BEKA).

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuysi Kak HayKa M IpOLECC. 3apOXKICHHE CEJIEKIMU U JTOMECTHKAIUS.
VYyenune H. U. BaBunoBa o ieHTpax IpOUCXO0XKIEHUS 1 MHOT000pa3Hsl KyJIbTYPHBIX
pacTeHui. LIeHTpbI MPOUCXO0KACHNS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIMU. MaccoBbIil U MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMM PACTEHWH M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOACTBEHHOE
CKpemnBaHue — HHOpuauHr. Yucras mnuHug. CKpelMBaHUE YUCTBIX JIMHUH.
['erepo3uc, unu rubpunHas cuia. HepoaCTBEeHHOE CKpelnlMBaHue — ayTOPUIAMHT.
Otnanénnast rubpuau3zanus u e€ ycrnexu. MIckycCTBEHHBIM MyTareHes 1 mojyuyeHue
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oOTpacip Npou3BOACTBA. ['€HHas WH)KEHepus. OTaribl
co3ganust pexomOuHanTHoM JIHK wu Tpancrenneix opranusmoB. Kierouynas
nHxeHepud. Knerounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHUM.
KiloHHpoBaHKWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SAWCTBEHHBIX OpPraHU3MOB.
Dkojloruuyeckue M 3Tthyeckue  mpobiembl. MO —  reHeTHYecKHu
MO (ULIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpetsl: H. U. BaBuiios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. l1BaHoB.

Tabmupl 1 cxembl: Kapta «LIeHTphl MPOUCXOXKACHHUS W MHOro00pasus
KYJBTYPHBIX pacTeHui», «llopoapl qoMamHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHumity, «Otnanéanas rudbpuausamnus», «Padorer akagemuka M. ®@. MiBaHoBay,
«Ilomunnougus», «OO0bEKTbl OuOTEXHONOTUW», «KIeTouHble KYyJIbTYypbl H
KJIOHHpOBaHHeE», «KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOM).



O6opyaoBaHue: MyJISKY TJI0J0B U KOPHETIONOB AUKUX (POPM U KYITbTYPHBIX
COPTOB pacTeHUi, repoapuil « CelbCKOX035IIICTBEHHBIE PACTEHUSY.
JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHKEHHUS CEJIEKIMM pAacTEHUH |
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOPaTOpHIO
arpOyYHHUBEPCHUTETA WM HAYYHOTO LEHTPA)».

COJEPXAHME OBYUYEHUA 11
KJIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHMSI 3BOJIIOLIMOHHOM TEOpHUH. DBOIIOIMOHHAS
Teopust U €€ MecTo B OMoJoTHU. BiusHUE SBOMIONMOHHON TEOPUH HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BodoUMU. [lameoHTONIOrMYECKHE: MOCHEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B TAJCOHTOJOTHYECKON JIETONMCH, MepPeXOoaHble (OPMBI.
buoreorpadguyeckue: cxoncTBo U paziuune Gpayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA M Pa3IW4yUsi SMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pPYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUUYECKHE: CXOJCTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTeH y BCEX
OpraHU3MOB.

OpomononHas Teopust Y. JlapBuHa. IIpeAnochbliKM BO3HUKHOBEHUS
JnapBUHU3Ma. JIBWKyIIue CWiIbl HBOJIONMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXXEHUE MPH OTPAHHUYECHHOCTH PECYpPCOB, HEOIpPEAEIEHHAs U3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) IBOJIOIUU BUIOB B MpUpoje. MyTalOHHbBIN
MpoIeCC M KOMOWHATHUBHAs W3MEHYUBOCTH. [lomyssiiimoHHBIE BOJIHBI U JApeud
reHoB. V301Ut 1 MUTpalus.

EctecTBeHHbIil 0TOOp — HampaBisitomuid (akrtop sBomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHM3MOB Kak pe3ysbTarT »Boonuu. [Ipumepbl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U UIUO-aTaNTAIHH.

Bun wu BumooOpaszoBanme. Kpurepun Buma. OcHoBHbIE  (HOpPMBI
BUJ1000pa30oBaHus: reorpaduueckoe, IK0JI0rHYeCcKoe.



Maxkpossomonust.  Dopmbl  3BoMIOIMM:  PUIIETHYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxkeHue oT HecnelnualIu3upoBaHHBIX NpenakoB. [Iporpeccupyromias
crenuann3anysa. AIanTUBHAs paJndaLysl.

JlemoHcTpanum:

[Toprpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl U cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMJie», «3apoIbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbpl  OOpeOBI  3a
cyiectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOrooOpa3ue COpTOB pacTEHU»,
«MHoroobpasue  mopon  KUBOTHBIX»,  «llomymsamum»,  «MyTtanoHHas
U3MEHUYHUBOCTBY, «Apomopdosb», «Manoamanrtamuny», «OOmas aereHepanus,
«/IBmxymue cuibl 3Bosmonumny», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay, «bopbba 3a cymectBoBanue», «lIpucrnoco0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IUIOZOB M CeMsH, KoJuleKius «lIpumephl 3alIUTHBIX MPUCTOCOOICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBIICHUS SBOJIOLUUN», 00BEMHAs MOJIEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kaprta Mwupa, KoJuiekius «DPoOpMbl COXPAHHOCTH
UCKOIMAEMbIX JKUBOTHBIX M pacTeHuil», wmojens ammiukauua «llepexpéct
XPOMOCOM, BIIayKHbIE MTpernapatsl «Pa3BuTre HACEKOMOro», «PazBuTue asarymkmy,
Mukponpenapar «Jlpozoduna» (Hopma, myTaiuu GopMbl KPEUTHEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 1. «CpaBHeHUE BUIIOB 1O MOP(POJIOrHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucnocoO0JIEHHOCTH OpraHu3Ma 1 eé
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

Jlonay4Hble TPEACTABICHUS O 3apOXKACHUM XU3HU. HaydHble Tunoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOWOreHe3 U MaHCIepMHs. XUMHUYecKas
HBOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OPraHUYECKHX BELIECTB U3 HEOPTraHWYECKHUX.
OKCNEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM 3Botonnn. HavanpHble 3Tarnbl
ounonornyecko sBomonuu. ['mnoreza PHK-mupa. ®opmupoBanre mMeMOpaHHbBIX
CTPYKTYp W BO3HUKHOBEHHE IIPOTOKJIETKHU. lIepBble KIETKM M HMX DBOJIIOLMS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emie mo 3pam U nepuogaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa U €€ TMepuoasl: KeMOPUHCKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKHA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ TMepuojbl: MaJCOreHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMara U Te0JOTMYEecKUX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHH U
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe dBOJIonnd. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoIIOLIKA YEN0BEKA. AHTPONOJIOTHUS KaK Hayka. Pa3Buthe mpeacTaBiieHui o
IIPOUCXOXKJICHUN 4YeIoBeKa. MeToapl u3ydyeHHMs aHTponoreHesza. CXoIcTBa H
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

JBmxyue cuibl (pakTopsl) anTponorenesa. HacienctseHHast H3MEHUMBOCTD
U €CTEeCTBEHHbIH OTOOp. OOIIEeCTBEHHBIA 00pa3 MKU3HHU, U3TOTOBJICHUE OPYAM
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIMH U BETBU HBOJIIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YemoBek mnpsAMoOXonmsammi, YenmoBeKk HeaHIEepTANbCKuW, Yenosek
pasymHblidi. Haxonku HCKoONaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpAJOWAHAs  (PKBATOpHAJIbHAS),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl ~ IPUCIOCOOJICHHOCTH  MpeJCTaBUTENCH
YeJIOBEUECKHX Pac K YCIOBUSM CYIIECTBOBaHUA. ENMHCTBO Y€I0BEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpersr: ®@. Penn, JI. Tlactep, A. . Omapun, C. Muwuiep, I'. FOpu, Y.
JapBuH.

Tabmuupel n cxembl: «Bo3nukHoBenne ColHEUHOH cHCTEMBI», «Pa3ButHe
opraHudeckoro Mupay», «PactutenbHas KieTka», <« KuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kieTka», «CoBpeMEHHas CUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «J/lpeBHenmue moan», «/pesHue monn», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsku  «[Ipoucxoxknenne  demoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAaHbOHIA), CIENKA WIH



U300paKeHHUs] KaMEHHBIX OpYIuN MEepBOOBITHOTO 4YeloBeKa (KaMHHM-UOMIEPHI,
pybuna, ckpebia), TreoxpoHoJornyeckass Tabmuua, Koulekius —«Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «3ydyeHne UCKOMAaeMbIX OCTAaTKOB PacTeHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

OKCcKypcusi  «OBOJIOIMS ~ OpraHMYeckoro  mupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WM KPA€BETUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.
DKoJIOrus KaK HayKa. 3a/lauyd U pa3feibl IKOJIOTUA. MeToabl SKOJOTHUECKUX
UCCJIEI0BAHUMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHUS OPraHUW3MOB: BOJIHAs, HAa36MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue axropsl. Knaccuduxanus s3xkoaoruueckux (pakTopos:
abuoTHYecKue, OMOTMYECKHE M AaHTPOINOIEeHHbIE. JIeHCTBHE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuotnyeckue (hakTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OopraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue paktoprl. Bujsl OnoTHUecKMX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HaxJICOHMYECTBO). AMEHCAIM3M, HEHUTpaiu3M.
3HaueHHe OMOTMYECKUX B3aWMOACHCTBUN [Jisi CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH mnonyssiquud. OCHOBHBIE MOKa3aTeu
MONYJISALUU: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT,
MuUrpanys. JJmHaMyuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkens.

Tabmuubl u cxembl: kapta «lIpupoansie 30Hb1 3emin», «Cpeapl oOUTaHUS
opranusMoBy», «®doronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luieBbie nenmy.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas pab6ota Ne 3. «Mopdosioruueckne 0COOEHHOCTH PacTEHU U3
Pa3HBIX MECT OOUTAHUS.



JlaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuyeckast pabota Ne 2. «[loacuéTr mIOTHOCTH MOMYISALMIA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaf,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-momuHanTel. CBs3UM B
OHUOILIEHO3E.

DKoJIoTMYecKre CcucteMbl (dkocuctemsl). [lonsitue 00 sKxocucteme u
ounoreoneHo3e. @OYHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHH d3KocucTeMbl. [IuiieBsie nenu u cetu. OCHOBHBIE
NOKa3aTelIM HKOCHCTEMBI: OMoMacca, MPONYKUUSA. DKOJOTHUYECKUE TNHPAMUJbL:
NPOAYKIIUU, YHUCIECHHOCTH, Ouomacchl. CBOWCTBA HKOCHUCTEM: YCTOWYMBOCT,
camoperyJsinus, pazsutue. CyKueccusl.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢GakTop YCTOMUHMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa
ouocheprr. KuBoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuYecKoe paBHOBeCME M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTs 1 OMOreoXMMHUYECKHE LUKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Onochepe 3emiii. AHTPONIOreHHbIe U3MEHEHUs B Onocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHe NpUpoOIbl U yenoBedyecTBa. CoxpaHeHrne 6Mopa3Ho0Opa3us
KaK OCHOBa YyCTOWYMBOCTH Oumocdepsl. OCHOBAa palMOHAIBHOTO YIPaBICHUS
NPUPOAHBIMU PECYPCAMH U UX MCIOJIb30BaHUE. JJOCTHMXEHHUsI OMOJIOTUU U OXpaHa
TIPUPOJIBL.

JdeMoHCTpaum:

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

Tabmuupl n cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llenu nuTaHus», «IKOJIOTHYECKas MNHPAMUJIAN,
«buocdepa u yenoBek», «IkocrucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA



XBOMHOrOo  Jieca», «buoneHo3 Bomoéma», «ArpoueHos3», «llpumepHsbie
aHTPOINOTECHHBIE BO3JICUCTBUS HA IPUPOAY», « BaxkHelIlIe NCTOYHUKH 3arps3HEHHUS
BO3MlyXa W TPYHTOBBIX BOM», «[louBa — BakHeHIash cocTaBisromias Ouochepsn,
«®aktoppl  nerpaganuu  mouB»,  «llapHukoBeii  AddexT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arpsi3HeHust Ouocdepb», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIM dKpaH OHocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».
O6opynoBanue: Mojenb-anruMkanus « Tunuuneie OUOLEHO3bI», TepOapHii

«PacTtutenbHBIe COO0IMIECTBaY, KOUIEKINN «brorieno3y», «Bpeaurenn BaxHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», FepOapuu U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,
IIPUHAJIEKAIIUE K Pa3HBIM SKOJIOTMYECKUM IpynnaM OJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanuu, H300paXEHUST OXpPaHSAEMbIX BHUIOB PACTCHUA W
YKUBOTHBIX.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMEBI 110

B1OJIOT'MN HA BA3OBOM YPOBHE CPE/IHEI'O OBILIEI'O

OBPA30OBAHUMA

Cormacho ®I'OC COOQO, ycraHaBimuBaroTCi TpeOOBaHUS K pe3yibTaTam
OCBOEHUS 00YUaIOLUMUCS POTrpaMM CPEAHEro 001ero o0pa3oBaHus:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHUYHOCTHBIX PE3yJIbTaTOB OCBOCHUsS IpeaMeTa «buomorusy»
BBIJICJICHBI CJICIYIONINE COCTABJISIFOIIME: OCO3HAHUE OOYYarOIIUMUCS POCCUICKON
rpak1aHCKON MAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
W CaMOONpEIEeICHUI0, HAJIMYUEe MOTHBAlMM K  OOyYeHHIO  OHOJIOTHH,
[[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JUYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HCTOPHYECKUX TPATUIIUKA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTh OOYHYArOLIUXCS PYKOBOJCTBOBAThCA B CBOEH
JeSITEILHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIWYUE DKOJOTUYECKOTO IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEIIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMera «buonorusy» aocTuUraroTcs B
CINMHCTBE YYEOHOW ¥ BOCIHUTATENBHON JIEATELHOCTH B COOTBETCTBUU C
TPAAULUUOHHBIMA  POCCHUHCKHUMHU  COLIMOKYJIBTYPHBIMH, HUCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHBIMH B OOIECTBE NpaBUJIaMU U
HOpPMAaMH¥ TIOBEACHHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMS, CAMOBOCTIUTAHUS



M CaMOpa3BUTHS, PA3BUTUS BHYTPECHHEHM MO3WLMUU JIMYHOCTH, MATPUOTHU3MA,
YBaXKEHUS K 3aKOHY U MPABOMOPSIKY, YEJIIOBEKY TPyAa U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAHIO H
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn denepannu, Opupoje U
OKpY’KaIOLIEN Cpele.

JInyHOCTHBIE PE3yIbTATH OCBOCHHUS yueOHOTr0 TpeaMeTa « buosiorus» q0KHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPCHHEHW TMO3MIMEH JWUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA JEATEIIBHOCTH B IMPOLECCE PEaTnu3ali OCHOBHBIX HaITPABIICHUM
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaaHcKoro BOCHHTAHHMA: CHOPMUPOBAHHOCTH T'PAXKTAHCKOW TMO3HMIINU

0Oy4aromierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEMN, YBAXKCHUE 3aKOHA
M TPaBOMOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW MIEATEIBHOCTH MU
CO37aHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W IIO3HABATENIbHBIX 3ajad,
BBITIOJTHEHUHU  OWOJIOTMYECKUX  AKCIEPUMEHTOB; CIOCOOHOCTH  OIpPEAEsITh
COOCTBEHHYIO MO3UIINIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOW >KU3HU U OOBACHATH €€; YMEHUE YUYUTHIBATh B CBOMX
JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JIIOJICH C pa3HBIMU
yOCXKJACHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMH M  COIIMAJIBHBIM  IOJIOKEHHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B MPOILIECCE COBMECTHOI'O BBITIOJTHEHUS Y4YCOHBIX,
[I03HABATEIbHBIX WM HCCIENOBATEIIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLICHUS K
MHEHHUIO ONMOHEHTOB MPU OOCYXKJIEHUH CIIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COAEPKaHUs; TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU AECATEIBHOCTH;

2) NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPaKIaHCKON MISHTUYHOCTH, TAaTPUOTHU3MA,
YBOXKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH nepen PonunHoi, roproctu
3a CBOM KpaH, cBOK PonnHy, CBOM f3BIK U KyJbTYpPY, NPOLIJIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoja Poccuu; IEHHOCTHOE OTHOIICHUE K MPUPOJIHOMY
HACJIEIUIO U NaMSITHUKAM MPUPOJIBL,
JNOCTIKEHUSIM Poccun B Hayke, HMCKYCCTBE, CIOpPTE, TEXHOJOTUSX, TPYIE;
CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUMUCKUX YUYEHBIX B CTAHOBJIICHUE M Pa3BUTHE
OWonorMy, TMOHUMAHUS 3HAYCHHUS OWOJIOTUM B TO3HAHWU 3aKOHOB TPHUPOBI, B
JKW3HU YeJI0OBE€Ka U COBPEMEHHOTO OOIIECTBA; ujeiHas yOeKIEHHOCTh, TOTOBHOCTh
K CIIy’KeHUI0 U 3amure OTedecTna,



OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOIro Hapojaa; chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOIO MOBEJICHUS; CIOCOOHOCTh OICHUBAThH
CUTYaIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OpPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAaJa B IIOCTPOCHHWE YCTOMYHMBOTO OyIyIIero; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJMUTENISIM, CO3JaHUI0 CEMBM Ha OCHOBE OCO3HAHHOTO
MPUHATHA LIEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJOB
Poccuu;

4) ICTETHYECKOTO0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOUAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;
MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/IEHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPaKEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) (pu3nvecKkoro BOCNUTAHUSA, GOPMHPOBAHNS KYJIbTYPbI
3/I0POBbA M IMOIMOHAJILHOTO 0JIArONOJTyYns:

MOHMMAHUE U peas3aliusi 3I0POBOT0 M 0€301MacHOr0 00pa3a KU3HH (310POBOE
MUTaHue, COOTI0ICHNE TUTUEHUYECKHUX MPAaBHUII M HOPM, COAJIaHCUPOBAHHBIN PEXUM
3aHATHI W OTAbIXa, peryisipHas (u3MYecKass aKTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXWYECKOMY 3JI0POBbIO; TOHUMAHHE ILIEHHOCTH MPAaBUJI HHAWBUIYAIBHOTO U
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIMSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN U HEMPUATHUS BPEIHBIX IPUBLIYEK (YHIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYAOBOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPYJy, OCO3HAHHME IIEHHOCTH MAacTepCTBa, TPYIA0JIOOUE;
FOTOBHOCTh K aKTUBHOW JEITEIBHOCTH TEXHOJOTHYECKOM W  COLMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATh ~ TaKyl  JEATeNbHOCTh; HMHTEpEC K  pa3IudHbiM  cdepam
npodeCCUOHAIBHONU  JESATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mpodeccun u peann3oBbIBAaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

9KOJOIn4C€CKH ueﬂecoo6pa3Hoe OTHOHICHHUC K IIPUPOAC KaK HCTOYHHUKY KHU3HU



Ha 3emMJjie, OCHOBE €€ CYyIIECTBOBAHUS; MOBBIIIEHUE YPOBHS 3KOJOTMYECKON
KyJbTYpbl: TPUOOPETEHUE OIbITa IJIAHUPOBAHUS TOCTYIIKOB M OLEHKH UX
BO3MOXXHBIX TIOCJIEJICTBUN I OKpY’KaIoLIeH Cpelbl; OCO3HAHUE TI00aIbHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOJIEM U MyTel UX

pelIeHUs; CHOCOOHOCTh MCIOJIb30BAaTh IMpUOOpETaeMble NMPU U3YyYEHUH OMOJIOTUU
3HaHWS W YMEHHUS TpU pEHICHUH TMpoOJeM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOJIONIOIb30BAaHUEM  (COONIIOJIEHME  TPaBWJI  MOBEACHUS B IPHUPOJE,
HAIlpaBJICHHBIX HA COXPAHEHHE pPABHOBECHS B DJKOCHUCTEMAX, OXpPaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCSIIMX BPEA OKPYKAFOIIEH IPUPOIHOM
cpelle, YMEHUE MPOTHO3MPOBATH HEOIArONPHUITHBIE SKOJIOTUYECKUE IMOCIEICTBHS
IPEANPUHAMAEMBIX JEUCTBUM M IPENOTBPAIATh UX; HAJIAYUE PAZBUTOTO
DKOJIOTHYECKOTO MBIIIICHHSI, JKOJOTHYECKOM KYJIBTYpPBI, OIbBITA JIESITEIbHOCTH
DKOJIOTMYECKOM  HAIPaBJICHHOCTH, YMEHHsS  PYKOBOJACTBOBAaTbCA HMMHU B
[TIO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLHAIBHOW IPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIBHOCTH IKOJIOTMYECKOM HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOLIECTBEHHOM MPAKTUKHA, OCHOBAHHOTO HA JUAJIOre
KyJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MHUPE;
COBEPILIEHCTBOBAHUE A3BIKOBOM M YNTATENBCKOM KYJIBTYPBI KaK CpeICTBa

B3aMMOECHCTBUS MEXKIY JIIOABMH U MTO3HAHUS MHUPA; IOHUMaHHUE Crienu(UuKU
OMOJIOrMH KaK HayKH, OCO3HAHUA €€ posid B (GOPMHUPOBAHUH PAIIMOHATBHOTO
Hay4HOT'O MBIIUICHHUS, CO3[JaHUU LETOCTHOIO MPEACTABICHHS 00 OKPYkKaIOLEM
MUpE KaK O €JUHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBA, B TO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Ipo0JIeM COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;
yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUU AJIsi COBPEMEHHOM LIMBUIIN3AIIUU:
o0ecrniedyeHrs HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3aHUE NEPCTIEKTUBHBIX

OMOTEXHOJIOTHI, CIOCOOHBIX pEllaTh pecypcHble MpOOJIEMbl pa3BUTHUS

YEJI0BEUECTBA, MOUCKA MyTeH BbIX0OAA U3 TIOOATBHBIX KOJOTMYECKUX TPOOIEM U
oOecrieueHus nepexona K YCTONYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJAPTOB )KU3HH; 3aMHTEPECOBAHHOCTD B MOJIyYEHUU OMOTOTMUECKUX
3HAHUU B LEJSIX MOBBIIIEHUST  001IeH KYJBTYpPBl, €CTECTBEHHO-HAay4YHOU
I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIMOHATBHOU IPAMOTHOCTH
oOyuaronuxcsi, popMupyeMoin Ipu U3y4eHU OMOJIOTHH; TOHUMAHUE CYIIHOCTH
METOJI0B [TO3HAHUSI, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCIIOJIb30BaTh NOJyYyaeMble 3HAHUS JUIS aHAIM3a U OObSICHEHUS SIBJICHUIM



OKPYKAIOILIEr0o MUpPa U MPOUCXOSIINX B HEM U3MEHEHUM, yMEHUE JeNaTh
000CHOBaHHBIE 3aKIIIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX C
LEJIbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh CAMOCTOSITEIHLHO
UCIIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS J1JISI
peuieHusi npodsieM B pealbHBIX >KU3HEHHBIX CHUTYalUsX; OCO3HAHHUE IEHHOCTU
HAay4YHOU IESITETbHOCTH, TOTOBHOCTH OCYIIIECTBIISATh
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTB M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY IOJYYE€HUIO HOBBIX 3HAHUHN 1O OMOJIOTHH B COOTBETCTBUHU C
KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIE Ui (OPMUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIUXCS
MEXKIMCIUIUITMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE TOHSATUS, OTPa’KarOIIUe
[[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHenudUKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, 3HEPIHs, SBJICHHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEeI0BaHNE, HA0II0IEHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHBIE
yuyeOHble JiedicTBUsl  (TIO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJSATUBHBIC),
obecnieunBaroniye GopMupoBaHue PyHKIIMOHAIBHOM TPAMOTHOCTU U COLIMATIBLHOM
KOMIIETCHIIUM  OOyYaromuxcsi, CIOCOOHOCTh OOYy4YaloIIMXCA  HMCIOJIb30BATh
OCBOEHHbBIE MEXKIMCUUIIIIMHAPHBIE, MUPOBO33PEHUECKHIE 3HAHNS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MertanpenMeTHbIe Pe3yNbTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTpaXaTh:

OByaieHHe YHMBEPCAJIbLHBIMH Y4€OHbIMH MO3HABATEIbHBIMU
AEeCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE eiiCTBUS:

CaMOCTOSITENILHO  (OpMyIHpOBaTH H  aKTyalIM3UpOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; HCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI
JOTUYECKOTO MBIIIJICHUST (aHanu3a, CHHTE3a, CpaBHEHHS, KiIaccu(UKaIWH,
0000IIIEeHNs), PaCKpbIBaTh CMBICT OWOJOTUYECKUX TOHATUNA (BBIACIATH UX
XapaKTepHbIe MPU3HAKH, YCTAHABIUBATDH CBSI3U C IPYTUMU MOHATHSIMHU ); OIIPEIEIATh
eJIH JeSTeIbHOCTH, 3a]]aBasi TapaMeTpbl M KPUTEPUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACSITEIbHOCTH C MOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJOTMYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUMN



YKUBOH MTPUPOJIBL; CTPOUTH JIOTHUECKHUE PACCY X AEHUS (MHAYKTUBHBIE, 1€TYKTUBHBIE,
[0 aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTU U NMPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBIICHUSAX, (OPMYIHUPOBATh BBIBOJBI W 3aKIIOYCHUS; TMPUMEHSITH CXEMHO-
MOJEIBHBIE CPENCTBA IS MPEICTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOIIECHUU B
U3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKXKe IPOTUBOPEUYMH Ppa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;
pa3padaThIBaTh IJIaH PEIICHHS POOJIEMBI C YUIETOM aHAIM3a UMEIOIINXCS

MAaTepUAIBHBIX W HEMATEepUAIBbHBIX PECYpCOB;, BHOCHUTb KOPPEKTUBBI B

NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LEIsM, OLEHMBATh PHUCKU IOCIEICTBUN JCATEIBHOCTU; KOOPAUHUPOBATH U

BBIIIOJIHATH PA00TY B YCIOBUSAX PEATILHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOIO B3aUMOJICHCTBUS; pa3BUBaTh KPEATHBHOE MBIIUICHHUE

IIPU PELIEHUU KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0OBATEIbCKHE EeHCTBHS:

BJIaJICTh HABBIKAMHU YU€OHO-UCCIIE0BATEILCKON U MTPOCKTHOM ESTEILHOCTH,
HaBbIKAMU  pa3pelIeHUs  MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
PA3JIMYHBIX METOJIOB MO3HAHMUS; UCIIOJIb30BATh PA3JIMYHbBIC BUJIBI JEATEIBHOCTH T10
MOJTYYE€HUIO HOBOTO 3HAHMUSI, €T0 UHTEPIIPETALNH, IPEOOPA30BAHUIO U PUMEHEHUIO
B Y4YeOHBIX CHUTyalldsX, B TOM YHCJIE MPU CO3JAHUU YYEOHBIX U COIHUAJIBHBIX
NpOEeKTOB; (OPMUPOBATH HAyUHBIA THUIl  MBIILJICHUS, BIAJETh HAyYHOU
TEPMHUHOJIOTHEH,

KITFOUEBBIMU TOHATUSMH ¥ METOJAaMH; CTaBUTh M (OPMYIUPOBATH COOCTBCHHBIE
3a/1aqyu B 00pa3oBaTeNbHON

NEATeTLHOCTH Y KU3HCHHBIX CUTYAIIHSIX; BBISABIISATH IPHUUYNHHO-CIIC/ICTBEHHBIE CBSI3U

U aKTyaJlu3UpOBaTh 3ajlady, BBIABUTATh THUINOTE3y €€ pEIIeHUs, HaXOIUTh

apryMEHTBI JJIA J0Ka3aTeIhCTBA CBOMX YTBEPXKIACHWH, 3a/1aBaTh IMapaMeTpbl |

KPUTEPUHN pEIICHUS; aHAIU3UPOBATh IMIOJYYEHHBIE B XOJI€ PEIICHUS 3aJayu

pe3yNbTaThl, KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH

W3MEHEHUE B HOBBIX YCJIOBHSX; /1aBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, OIICHHBATh

MPUOOPETEHHBINM  OMBIT; OCYIIECTBIISITH IIE€JICHANIPABICHHBIA TIOMCK TEepeHoca

CPE/ICTB U CIIOCOOOB

JNeHUcTBUS B NpPOodEeCcCHOHANTBHYIO Cpeay; YMETh TEPEHOCHUTh 3HAaHUSA B
MO03HABATENIbHYIO M MPAKTUYECKYIO 00I1acTH

KU3HEICATCIbHOCTH; YMETh HMHTCTPUPOBATh 3HAHWUS W3 Pa3HBIX MPEAMETHBIX
oOJacTeil; BBIIBUTAaTh HOBBIE WJCH, MpEJIaraTh OPUTHHAIBHBIC MOIXOIbI U
penieHus,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.



3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3NIUYHBIX UCTOUYHUKAX MH(OpMaLnU (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OHMOJOTHMYECKUX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTe), aHAJIW3UpPOBATh
UHGOPMAIIUIO PA3IUIHBIX BUJIOB U ()OPM MPEACTABICHUS, KPUTUIECKH OI[CHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aMPOCHl U MPUMEHSTHh Pa3jIMYHbIE METOJbI NPU MOUCKE U
otOope Omosormueckoir nH(OpMAITUK, HEOOXOIUMOMN JJIs BBITIOJIHEHUS YY€OHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPIIEHCTBOBATh KyJIbTYPY aKTUBHOTO MCIOJIb30BaHUS Pa3IMYHbIX
MOMCKOBBIX ~ CHUCTEM; CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJbHYIO  (QopMy
IpeJCcTaBlICHUs OHONOrMueckod uHpopManuu (Cxembl, rpaduku, Auarpamsl,
TaOJHILIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauyecTBE CpeacTBa npu padoTe ¢
Oouonornuecko uHGpOpMalLMENd: TPUMEHATh XHUMHUYECKUE, (U3MUECKHe U
MaTE€MaTUYeCKHe 3HAKHM M CHMBOJIbI, (pOpMyJbl, aOOpEeBHATYPY, HOMEHKIATYpY,
UCIOJIBb30BaTh M IPEOOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH;

BIAJICTh HaBbIKAMM pPAcClO3HABAHUS U 3aIUTHI
uHpopMaluu, MHPOPMAIIMOHHOW 6€3011aCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1)o01eHue: OCyIIECTBIIATE KOMMYHHKAIIMH BO BceX cepax jKu3HH,
aKTUBHO Y4acTBOBATh B AMAJIOTEe WK JUCKYCCHUU IO CYILIECTBY 00CYXAaeMOM

TeMbI (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CY>KJIECHUS OTHOCUTEIIBHO

BBIIIOJIHEHHUS NIPEUIaraéMoi 3a1auu, Y9I ThIBATh HHTEPECHI U

COTJIaCOBAaHHOCTb MO3UIIMK IPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacrno3HaBaTh HeBepOaJIbHbIE CPEICTBA OOLICHUS, TIOHUMATh 3HAUE€HUE

COLIMAJIBHBIX 3HAKOB, IPEANOCHUIOK BO3SHUKHOBEHUSI KOH(PIMKTHBIX

CUTyallul, yMETh CMsIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHI; BIAJETh

Pa3IMYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJIEHCTBUSI, IOHUMATh HAMEPEHUs

JPYTUX JIIOJIeH, TPOSIBIISITh YBAXKHUTEIbHOE OTHOLICHHE K COOECETHUKY U B

KOPPEKTHOU popMme HopMyaupoBaTh CBOU BO3PAKEHUS; pa3BEPHYTO U

JIOTUYHO M3J1araTh CBOO TOUKY 3PEHMS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2)COBMECTHAS /1eSITeJIbHOCTD:

NOHUMATh U HUCIOJIb30BaTh MPEUMYLIECTBA KOMAH/IHOMW M WHAUBUIYaATbHON

paboThI IPH pEIICHUH OMOJIOTHIECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh



IPUMEHEHHUs TPYNIOBBIX (HOPM B3aUMOJECHUCTBUS MPHU PEIICHUN yuyeOHOU 3a1aui;

BbIOMpAaTh TEMAaTUKY U METO/bl COBMECTHBIX AEUCTBUM € yUETOM 0OIIUX

MHTEPECOB M BO3MOXXHOCTEH KaXKIOr0 4Yi€Ha KOJUIEKTHBA; INPUHUMATH LIEJIN

COBMECTHOU AEATEIBHOCTH, OPTAHU30BbIBATh U KOOPJAWHHUPOBATH JEHUCTBUSA IO €€

JOCTHIKEHHIO: COCTABIIATH IUIAH JACHCTBUM, pAaCIpPENESTh POJIA C YYETOM MHEHUI

YYaCTHHKOB, OOCYXJaTh PE3yJIbTaThl COBMECTHOW palOOTHI; OLIEHUBATh Kaue€CTBO

CBOETO BKJIA/Ia U KAXI0I0 YYaCTHUKA KOMAH/]Ibl B 0OILUI

pe3yJIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM; IPEIaraTb HOBbIE IPOEKTHI, OLICHUBATH
UJIEU C TTO3UIIMU HOBU3HBI,

OPUTMHAIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATH IO3UTUBHOE
CTPATErM4eCKOe MOBEICHNUE B PA3JIUYHBIX

CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.
OgBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anms: NCII0JIb30BaTh OMOJIOTMYCCKHUE 3HAHUS JIJIS BBISBIICHUS
npo0JieM U ux
pelieHusT B OKU3HEHHBIX W Y4YE€OHBIX CHUTyallusX; BbIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHUU 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JCHCTBUSIX U
MOCTYNKAX MO OTHOIIEHUIO K JKUBOW MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KAIOIIUX; CAMOCTOSITEIBHO OCYILECTBIISTh MO3HABATEIBHYIO JESITEIBLHOCTD,
BBISIBIIAITH TIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJlaydl B
o0pa3oBaTEIbHON JEATEBHOCTH M JKU3HEHHBIX CHUTYalUsIX; CaMOCTOSITEIILHO
COCTABJISITH IJIAH PEIICHUS MPOOIEMBI C YI4ETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHU; JaBaTh OLICHKY HOBBIM
CUTyallWsIM; PaCHIMPATh PAMKHA YYEOHOro TpeIMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUI; JeaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 3a
pEIIeHHe; OlEHUBATh MPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOM SPYAUIIMM B pa3HbIX 00JIACTSIX 3HAHUM, TOCTOSIHHO
MOBBIIIATE CBOM 00Pa30BaTE/IbHBIA W KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JaBaTh OIIEHKY HOBBIM CHTYAIlUsSIM, BHOCUTh KOPPEKTUBHI B ACATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BJIaICTh HABBIKAMU MTO3HABATEIBLHOMN
pedaexcun Kak 0OCO3HAHMSI COBEPIIIAEMbIX JICUCTBUI U MBICITUTEIBHBIX TPOIIECCOB,
WX pE3yJIbTaTOB U OCHOBAHHUMN, WCIOJIL30BaTh MPUEMBI peIeKCUM IJI OIEHKH
CUTYaIllH, BEIOOpPA BEPHOTO PEIICHUS;, YMETh OIEHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX
CHWKEHUIO; MPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB
NEeSATEeTLHOCTH;



3) npuHATHE cedsi U APYTUX: IPUHUMATE CeOsl, TOHUMAsi CBOU HEIOCTATKU U
JIOCTOMHCTBA; NPUHUMATh MOTHBBI M apryMEHThl JApPYTUX I[PU aHaJIU3e
pE3yJIBTATOB

NesATEeIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OcBoeHus nporpamMmmbl COO mo Owuonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creupuUecKue s yueOHoro npenmMera «buomorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI AEMCTBUI MO OCBOEHUIO, MHTEPIPETALMH U
npeoOpa30BaHUIO 3HAHUM, BUJbI JIEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CUTYalMsIX, a TaKK€ B PEaTbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3AHHBIX C OuWojorueil. B mporpamme npeameTHble
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSA ydeOHoro mpeamera «buomorus» 6 10
KJlacce IOJKHBI OTPaXKaTh:

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

3HaHUS €CTECTBEHHBIX HAayK, B POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAYYHOMN
KapTHUHBI MUpa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUICKUX U 3apyOeKHbBIX
Y4EHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, PYHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA
JUISL PELLICHUs )KU3HEHHBIX 3a71a4; yMEHHE PACKPbIBAaTh COAEepHKaHHEe OMOJOTHYEeCKUX
TEPMUHOB U MOHATUMN: XKU3Hb, KIIE€TKA, OPraHu3M, MeTadoIn3M (0OOMEH BELIECTB U
IpeBpalleHUe 3HEPTUU), TOMeocTa3 (CaMOperyJssius), YpoBHEBas OpraHU3aIus
JKUBBIX CHCTEM, CAaMOBOCIpOM3BEJeHUE (PENpOAYKIUs), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT M pa3BUTHE, YMEHHUE H3jaratb OHMOJIOTMYECKHE TEOpUHU
(k1eToyHasi, XpOMOCOMHAs, MyTallMOHHAas, LIEHTpajbHas JOTMa MOJIEKYJSPHOM
ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. M. BaBunoBa) u ydyenus (o
LHEHTpaX MHOTroo0pa3usi M MPOUCXOXKACHUS KyJIbTypHbIX pactrennit H. H.
BasuiioBa), onpenessaTe rpaHuLbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM; YMEHUE
BJIAJETh METOJAMH HAyYHOI'O MO3HAHWS B OMOJOTMU: HAOJIOJIEHHWE W OINKMCAHHE
JKUBBIX CHCTEM, IPOLUECCOB W SBJIEHUN, OpraHu3alMs ¢ MPOBEICHUE
OMOJIOTMUECKOT0 SKCIIEPUMEHTA, BHIABM)KCHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PpPE3yJbTaTOB,
VCITOJIb30BAaHHBIX HAyYHBIX MOHATHI, TEOPUA U 3aKOHOB, YMEHHE J€1aTh BBIBOJBI
Ha OCHOBAHMHU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATh CYLIECTBEHHBIE NTPU3HAKK BHPYCOB, KIETOK MPOKAPUOT U
9YKapHoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH



IPOLECCOB: OOMEHa BEIIECTB M MPEBPAILCHUSI SHEPTrUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJJOTBOPEHUSI, PA3MHOKEHUS, UHIUBUIYaTILHOTO PA3BUTHSI OpraHu3Ma
(OHTOreHe3); yMEHUE TMPUMEHSTh TMOJYyYCHHBbIE 3HAHUS [JIs1  OOBSCHEHHS
OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUH, JJIS IPUHATUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM
KU3HHU C LEJIbI0 00ecreueHns 0€30MacCHOCTH CBOETO 3/I0POBbS U 3I0POBbS
OKPYXKAIOIKX JIIOCH, COOII0OACHHS] HOPM I'PaMOTHOTO TIOBEICHHSI B OKpYKaroen
MPUPOJIHOM cpelie, TOHUMaHKe HEOOXOAUMOCTH UCIIOIb30BaHUS JOCTUKEHUN
COBPEMEHHOMU owonoruu U OMOTEXHOJOTHN ISl  PalMOHAJIBLHOTO
MPUPOJIONIOIB30BAHUS; YMEHUE PENIaTh JJIEMEHTAPHBIEC TCHETUYECKHE 3a]]a4u Ha
MOHO- U IUTUOPHUIHOE CKpEITUBaHUE, CIIEIUICHHOE HACIEA0BaHUE, COCTABIISATh
CXEeMbl MOHOTUOPHUIHOTO CKPEIIMBAHUS JIJISl TIPEICKa3aHUsI HACIICIOBAHUS
MIPU3HAKOB Y OPTaHU3MOB; YMEHHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTUYECKUE
paboThI, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM; YMEHHUE
KPUTHUYECKU OIICHUBATh U MHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO CO/ICPKAHUS, BKIIFOUAIONIYIO TICEBAOHAYYHBIC 3HAHUS u3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MacCOBOM MHGOPMAIINH, HAYYHO-TIOMYJISIPHBIE
MaTepualibl), STUYECKHE ACTIEKThl COBPEMEHHBIX UCCIEAOBAaHUN B OUOJIOTHH,
MeUIIMHE, OMOTEXHOJIOTUN; YMEHUE CO3/1aBaTh COOCTBEHHbBIC MMCHhbMEHHBIC U
YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTUYECKYI0 MH(POpPMAIINIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
[IpeameTHbIe pe3ynbTaThl OCBOEHHUSI yueOHOro mpenmera «buonorus» ¢ 11
Kjlacce NOKHBI OTPAXKaTh:
c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTHUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUICKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHAIBHOW TPAMOTHOCTH YEJIOBEKA
JUTSL PeTlIeHUs )KU3HEHHBIX 3a71a4; YMEHHE PACKPBIBAThH COACpKaHHE OMOIOTHIECKIX
TEPMUHOB U TIOHSITHUIN: BUJ, TOMYJIAIUs, TeHOGOH, IBOJIONUS, JBUKYIIUE CUIIBI
(bakTOpbl) HBOMIOLMH, MPUCITOCOOJEHHOCTh OPraHW3MOB, BHUI000pa3OBaHUE,
IKOJIOTUYECKUE (PAKTOPbI, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PEAYLIECHTHI,
[ENH MUTaHus, SKOJIOTUIeCcKas MupamMuaa, OuoreoreHos3, ouocdepa;

YMEHHE WU3JaraTh OHOJIOTUYECKUE Teopuu (dBOMOLMOHHAs Teopusi Y.
JlapBuHa, CUHTETHYECKass TEOpUsl DBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoasieBoro cxoacTBa K. M. bapa, uepeaoBanus ri1aBHbIX HAIIPaBICHUH U Ty Tel



sposmoruu A. H. CeBeprioBa, yuenus o 6uocdepe B. . Bepuanckoro), onpenensith
IPaHULIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHUE BIAJIETb METOJaMu
HAYYHOTO MO3HAHUS B OMOJIOTHH: HaOII0ICHNUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHHM, OpraHU3alys U TPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBH)KEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXKIYy HCCICAYEMbIMH BEIUYMHAMH, OOBACHEHHE TOJYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOPUN U 3aKOHOB, YMEHHUE J€1aTh BHIBOIbI
HAa OCHOBAaHUHU TONYYEHHBIX pE3YyJbTATOB, YMEHHE BBIIETATH CYIICCTBCHHBIC
MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX O0BEKTOB: BUIOB, MOMYJISAILINMA, MPOAYLIEHTOB,
KOHCYMEHTOB, PEIyIIEHTOB, OMOT€O0I[EHO30B ¥ ’KOCHCTEM, OCOOEHHOCTH MPOLIECCOB:
HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS JKOJOTHYECKUX (DaKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U TTOTOKA PHEPTHH B IKOCHCTEMAX, aHTPOIIOTEHHBIX
U3MEHEHUH B DJKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEILECTB H
OMOTeOXMMHUYECKUX ITUKIIOB B OMocdepe; yMeHUE MPUMEHSTh TOTyYeHHbIC 3HAHHUS
JUISL  OOBSICHEHUS! OMOJIOTMYECKUX TMPOIECCOB U SBICHUM, I TPUHATHS
MPAKTUYECKUX PEIICHUM B TOBCEJHEBHOM KU3HM C IEJIbI0 OOECIICUCHUS
0€30MacCHOCTH CBOETO 370POBbSl U 3/10POBbsI OKPY’KAIOLIUX JIOAEH, COOII0ACHMUS
HOPM TPaMOTHOTO TIOBEJEHHUS B OKpY)KAIOIIEeH MPUPOAHON Cpesie, MOHUMaHHE
HEOOXOJMMOCTH HCHOJIb30BAaHUS JIOCTH)KEHUN COBPEMEHHOW OWOJOTHM IS
palMoOHAIBHOTO  MPHUPOAOIONB30BAHUSA; YMEHHE  pemaTh  JJIEMEHTapHbIC
OMOJIOTMYECKUE 33a]Ja4l, COCTABIISATh CXEMBI
NepeHoca BEIIECTB U SHEPTUU B HKOCUCTEMaXx (LIETH MUTaHUs); yMEHHE BBIOJIHATh
1abopaTOpHBIE U PaKTUYECKuEe paboThl, COOIIOAATh
nmpaBuia mpu padbore ¢ y4yeOHbIM M JIaDOpaTOPHBIM O0OPYIOBAHHUEM; YMEHUE
KPUTHYECKH OIEHMBAaTh M HMHTEPIPETUPOBATh HH(OpMAINIO OHOIOTHYECKOTO
CoJlep KaHMsl, BKITIOYAIONTYIO MCEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHHUKOB
(cpenctBa  maccoBoi  MHGOpPMALMM,  HAYYHO-TIOMYJISIPHBIE  MaTepualbl),
paccMaTpuBaTh  IVIOOANBHBIE  HKOJOTUYECKUE  MPOOJIEMbl  COBPEMEHHOCTH,
¢bopMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIMIO; YMEHHE CO37aBaTh
COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE COOOIIEHHs, 00001Ias OHOJOTUYECKYIO
nH(OPMAITUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HMCIIOJIH30BaTh MOHSTUHHBIN
amnmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuectBo * DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (undposrre)
Ne n/m DOIDAMMEL o0pa3oBaTe/bHbIE
porp Beero Kourpoubnbie IIpakTuyeckue pecypcesl
padoThI padoThI
bu6mmoreka [IOK
1 buronorus kax nayka 2 0 0.5 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 hitps://m.eds00.ru/7f41c292
. bu6mmorexa [IOK
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
4 KusHeneATENEHOCT KIIETKA 6 0 0 https://m.eds00.ru/7f41¢292
Pa3smHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE bubnmnorexa [JOK
5 OpraHU3MOB 5 1 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M1 KBMEHYMBOCTD bubnmoreka [JOK
6 OpraHu3MOB 8 1 15 https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubnmuotexa [JOK
7 OMOTEXHOJIOTHHI 3 0 0 https://m.eds00.ru/7f41¢c292
bubmuoreka [JOK
8 PeseperOe BpeMa 1 0 0 https://m.eds00.ru/7f41c292
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4
11 KJTIACC
KosauyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (wipposrie)
Ne ni/mn o0pa3oBaTe/bHbIE
NMPOrpaMmblI Koutpoasnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThI
bu6mmoreka [IOK
1 OBOIIOLHOH A GHONOrHA 9 1 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha bubnnoreka [JOK
2 3emie 9 1 0.5 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
3 OpraHu3MbI 1 OKpYKatoIas cpesa 6 0 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo011ecTBa 1 SKOJOTUUECKUE CUCTEMBI 10 1 0 hitps://m.eds00.ru/7f41cc74
bu6mmoreka [IOK
5 Peseperoe Bpems 0 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 5
I[MPOT'PAMME 34 3 =
INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC
Ne Tema ypoka KounyecTBO 4acoB JlaTa
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n/n U3y4eHusi | JJIeKTPOHHBbIE
Beero Koutpoasnbie | IlpakTuyeckue undposbIie
padoThI padoThI o0pasoBare/IbHbIEC
pecypcbl
bu6nmorexa [IOK
1 buonorus B cucreme Hayk 1 0 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas pabora
2 Ne 1 «Mcnionb3oBanue pa3iIMuHbIX 1 0 05 bubmmorexa [IOK
METOJI0B [IPH U3y4eHHH https://m.edso00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
buonoruyeckue cuctemsl, bubmmoreka IIOK
3 IIPOLIECCHI U UX U3YYECHHE 1 0 0 https://m.eds00.ru/863e6564
XHUMHYECKUM cocTaB KIIeTKU. Boaa bu6nmorexa LIOK
4 Y MUHEpaJIbHBIE COIU 1 0 0 https://m.edsoo.ru/863e674e
bubmmoteka IIOK
5 benxu. Coctas u cTpoeHue 0enkoB 1 0 0 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue
6 1 0 05 bubmuoreka [{OK

KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»

https://m.edso0.ru/863e6b72
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bu6nmoreka [IOK

! Yruesozpl. Jinnnast 0 https://m.eds00.ru/863e6870
bu6nmoreka [IOK
8 Hykiennopble kuenorsl. AT® 0 https://m.eds00.ru/863e6d5c
Wcropus u metoas! nu3ydyeHus Bbu6mmoteka [JOK
9 KiieTku. Kinerounas teopust 0 https://m.eds00.ru/863e6e88
Knerka kak nenoctHas xxvuBas
10 cucTema 0
CrpoeHnue 3yKapuoTHYECKOn
kieTku. JlabopaTopHas padora Ne 2
«M3y4yeHue cTpoeHus KIETOK BuGmnorexa [[OK
11 PACTCHHi, KMBOTHBIX, rpHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIpenapaTax u ux
OTHACaHHE»
bu6nmorexa LIOK
12 OO0OMeH BelIecTB MM META00JIU3M 0 https://m.eds00.ru/863e766¢
but6mmorexa [IOK
13 DorocuHTe3. XeMOCHHTE3 0 https://m.eds00.ru/863e7c98
. but6mmorexa [IOK
14 OHepreTuyeckuii 0OMeH 0

https://m.edso0.ru/863e7aae
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JKU3HEHHBIN IUKIT KIETKH.
Jenenue kiaeTku. MuTos.
JlaGopaTtopHnas padota Ne 3

bu6nmoreka IIOK

15 «Habmoenne MUTO3a B KJIETKaX 0.5 https://m.edso0o.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
buocunres 6enka. Peakius bubnunoreka LIOK
16 MaTpUYHOTO CUHTE3a 0 https://m.edsoo.ru/863e796e
bubnuoreka [IOK
17 Tpancnauus — Onocunres Genka 0 https://m.eds00.ru/863e796e
Hexkierounsie popMbI )KU3HU — bubnnoreka [JOK
18 BUPYCHI 0 https://m.eds00.ru/863e7540
bubnmorexa LIOK
19 DOopMBI pa3MHOKEHHUS OPTraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
5 bu6nmorexa LIOK
20 Meitos 0 https://m.eds00.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMI0I0TBOPEHHE.
JlaGopatopHas pabota Ne 4 Bu6miorexa [JOK
21 «V3yuenne CTPOCHHS MOMOBBIX 05 https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
99 HNunuBuayansHOE pa3BUTHE 0 bu6muotexa [JOK

OpraHu3MOB

https://m.edso0.ru/863e8436
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['eneTnka — Hayka o

23 HACJIEICTBEHHOCTH ¥ M3MEHYMBOCTH 0 brbsmorexa LIOK
https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 npu3HaKoB. MOHOTMGpUIHOE 0 Brbmorera [IOK
CKpelBaHHe https://m.eds00.ru/863e8878
JluruOpuHoe cKpeniuBaHue.

25 3aKOH HE3aBHCHMOTO 0 bubnmoreka IOK
HAC/IEIOBAHHS TIPH3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacJIeI0BaHNE

26 npu3HakoB. JlabopaTtopHas pabota 05 Bub6suoreka IIOK
Ne 5 «zyuenne pesysbTaToB ' https://m.edsoo.ru/863e8c60
MOHOTUOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

H3menunBocTh. HenacneacteenHas
W3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenne Bubmiorexa [IOK

21 MOJH(HUKAIMOHHON H3MEHIHBOCTH, 0.5 https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psia
Y BapUallMOHHOU KPUBOI»

28 I'enetuka nona. HacnenoBanue 0 but6mmorexa [IOK

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

https://m.edso00.ru/863e8c60
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HaCJIC,I[CTBCHHaﬂ HN3MEHYHBOCTD.

JlaGopaTtopnast pabota No 7. Bu6suoreka [IOK
29 «AHanu3 MyTauuii y 1po3oQuis Ha . 0 05 https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubnunorexa LIOK
30 TeneTwxa enonexa 1 0 0 https://m.eds00.ru/863e8d78
PesepBubiil ypok. O60011eHIE TIO
31 teme «HacmexctBeHHOCTH WM 1 1 0
U3MEHUYUBOCTH OPTaHU3MOB)
bubnuoreka [{OK
32 Cenexuus Kak Hayka 1 nporece 1 0 0 https://m.eds00.ru/863e9214
MeTobl U TJOCTHXKEHHS CEIICKIINT bubnunoreka LIOK
33 pPacTEHUN U KUBOTHBIX 1 0 0 https://m.eds00.ru/863e9214
buoTtexHonorus kak orpacib bubmmnoreka HOK
34 MPOU3BOACTBA 1 0 0 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O
I[MPOIT'PAMME 34 3 S
11 KJTIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne JHara uudposkie
wn Tema ypoka Beero Kontpoasnbie | IlpakTuyeckue H3ydeHnst o0pa3zoBartejibHbIE
padoThI padoThI pecypcesl
. bubmmotexa LIOK
1 OBOIIOLUS M METO/IbI €€ H3YdeHUA 1 0 0 https://m.eds00.ru/863ea20e
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Hctopust pa3BuTus npeacTaBieHui

bu6nmoreka [IOK

2 00 3BOMIOLNA 0 https://m.edso0.ru/863e9570
bu6nmorexa [IOK
3 MuxposBOIoNH 0 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
S/IMHUIIA BUJIA H DBOJTFOITHH.
4 Jlaboparopnas pabora Ne 1 0.5 bubmorexa LIOK
https://m.edso00.ru/863e99c6
«CpaBHeHUe BUJIOB 1o
MOp(}oIOrHuIecKOMy KpUTEPHIO»
JBroKymye cuibl (3JeMEHTapHbIe Bbu6mmoreka [JOK
5 (akxTOpBI) SBOIIOLIUU 0 https://m.edso00.ru/863e9da4
5 bubnunoreka LIOK
6 EctectBenHblit 0TO0p U €ro popmbl 0 https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
BH1000pa3zoBanue. Jlaboparopuas Bu6mmorexa [IOK
! pabora Ne 2 «Onucanne 05 https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCHTEIHHOTO XapaKTepa»
Hanpasnenus u nytu bubmmnoreka [JOK
8 MaKpO3BOJIFOLIU 0 https://m.eds00.ru/863e9cle
9 HeoOpaTtumocTs 3BOITIONNN 0
WcTopus xu3Hu Ha 3emiie U
10 0

METOBI €€ N3YUECHHUS
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I'nnotessl IMPOUCXOXKACHUSA KU3HU

bu6nmorexa [IOK

1 Ha 3emiie 0 https://m.edsoo.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam Bu6mumoteka [JOK

12 U IIEpUOAAM 0 https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTETHHOTO U KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1 BuGmorexa [IOK

13 «M3yueHne UCKOMaeMbIX OCTaTKOB 0.5 https://m.eds00.ru/863eashc
pacTeHHii U KUBOTHBIX B
KOJUTCKIIUSX
CoBpeMeHHas cucrema bubnnorexa [JOK

14 OpraHMYeCcKOro Mupa 0 https://m.edsoo.ru/863ea48e
DBOJTIOIHS YeTTOBEKA bubmuoreka [IOK

15 (anTpomorenes) 0 https://m.edsoo.ru/863eac2c
JBroxymue cuitbl (paxTopsl) bubmuoreka [IOK

16 aHTPOIIOreHE3a 0 https://m.edsoo.ru/863ead44
OCHOBHBIE CTaAUH IBOJIIOINHA

17 YeJioBeKa 0
UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK

18 ajanTalyy 4eJIoBeKa 0 https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHIE 1O

19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE 0
KU3HU Ha 3eMJIe»

20 DKOJI0Tus Kak HayKa 0
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Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmorexa [IOK

21 (bakTopbl 0 https://m.edso0.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 05 bubnuorexa LHOK
oburanusy. JlaGoparopHas paGota https://m.eds00.ru/863eb10e
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

bubnuoreka [{OK

23 Buotueckue paxtopsl 0 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 Ne 2 «IToncuéTt miIoTHOCTH 05
MOMYJISALUI pa3HbIX BUJIOB
pacTeHu
Coob1ecTBa OpraHu3MOB — bubmuoreka [IOK

25 OuOoIIeHO3 0 https://m.eds00.ru/863eb46a
DKOJIOTUYECKNE CUCTEMBI bubnuoreka [{OK

26 (9KOCHCTEMBI) 0 https://m.eds00.ru/863eb46a
OcHOBHbBIE TIOKA3aTeNN

57 DKOCHCTEMBI. DKOJIOTHYECKHUE 0 Bu6muorexa [IOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupoaHBIE SKOCHCTEMBI 0

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0
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buocdepa — rnobanpHas

bu6nmorexa [IOK

30 9KOCUCTEMA 3eMJIU 1 0 https://m.edso00.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [IOK

31 ouochepsr 1 0 https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emian 1 0
CocyiiecTBoBaHUE TPUPOIBI U bubmmoreka [JOK

33 YEJI0BEYECTBA 1 0 https://m.edsoo.ru/863ebale
PesepBHblit ypok. O606111eHNE

34 TEMBI «CoobmecTBa u 1 0
9KOJIOTHYECKHUE CUCTEMBI»

OBHLIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue
/Ton pen. Ilaceunuka B.B., AkuronepHoe o61iecTBo «3narenbcTBo
«ITpocsenieHue»

. buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuit A.A., PyomioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61mecTBo «3marenbeTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



