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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MONXOJI0B K (opMHUpOBaHHUIO coAepx)aHus ydeOHOro mnpenMera «buoiorus» cocraBuiIu:
koHuenryainbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJICH, COAEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
0o0IMX IEMsIX ¥ MPUHIUIAX, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero obpazoBanusi B Poccuiickoit @eneparum, a TakKe MOJOKCHHS O CHeUPUKe OUOJIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu 1aéT MpecTaBiIeHUEe O LEsIX, 00 001el cTpaTteruu o0y4eHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIEeI0BAaTeIbHOCTh M3yYeHHsS Y4eOHOro Marepuaia C
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3yJbTaTaM OO0yd4eHHsS B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIIHLHON EATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YYArOIIHXCS 110
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uosnoruu (10—-11 kmaccel, 6a30BbIif ypOBEHb) peanr30BaH MPHHIIMII
MPEEMCTBEHHOCTH B W3YYCHHH OWOJIOTHH, Onarojmapsi 4YeMy B HEW TIPOCMATPUBACTCS
HAIPABIICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 37A0pPOBOM 00pa3e >KM3HM U OEpEeKHBIM OTHOIIEHHEM K OKpYyKarolei
npupoaHoii cpene. IloaTomMy Hapsigy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHWHA O CTPOSHUH KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX
MPOIIECCOB B MpOorpaMMe MO OWONOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HaHWH B TOBCETHEBHOM XKU3HU AJIs PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YENIOBEKa, MEIMKO-TEHETHYEeCKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBaHHS IKOJIOTHUYECKH MEIecO00pa3HOTO TOBEICHUS B OKPYKAIOUIeH MPUPOIHOH cpee,
aHaJIM3a BIMSIHUS XO3SHCTBEHHOW [EATENHHOCTH YEIOBEKAa HAa COCTOSHHE TMPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCTieueH s YCIOBUN JUIS PeIICHHS
OJTHOW M3 aKTYaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM IUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpemaHero oOImiero oOpa3oBaHHs 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacuupsieT 1 00001IaeT 3HaHUs O )KUBOM MPUPOAE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHMW3allii M OHBOJIOLWU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB JKHUBOU TMPUPOIBI,
dbopmupoBaHus (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30macHOro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero oouero o0pa3oBaHus, couuannizanuu odyyatomuxcs. M3yyenne



Ouonoruu obecrnieunBacT YCIIOBUS TS dbopMHUpOBaHUS MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C MPEJICTABICHUSMU W3 JPYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTaBUIM OCHOBY [UIS ONpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmIuecs TOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOWIEH NPUPOAHON cpene, BoCcTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiormueckas cucreMay, «CucrteMa U MHOrooOpa3ue OpraHMYecKoro MUpPay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBHON OpraHU3AllMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOJaX HAy4yHOro II03HaHHS,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEH B MPOIECCe aHAIN3a JIAaHHBIX O MYTSAX Pa3BUTHSA B OMOJOTUM HAYYHBIX B3IJIS/IOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpa KUBOW MPUPOILI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAaHHE [EHHOCTU OMOJOTUYECKMX 3HAHWN JUIsI TIOBBINICHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPHUIAKTHKH 3200JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUSA
10 KJIIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTCCTBCHHBIMU HayKaMu, (QmIocoueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUY COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTop1 TO3HAHUS KUBOM PUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJaccu(UKaIus, MOJISTUPOBaHKE, CTATHCTUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOIBD.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB NpPHU HU3YYEHUU
OMOJIOTNYECKNX OOBEKTOB.

Tema 2. /KuBble cuCTEeMbI M HX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIuYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CgoiictBa OWocucTeM HW HX pa3HooOpasue. YPOBHHU OpraHU3alNH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOChEPHBI.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
PUPOIBI.

O6opynosanue: moaens Monekynbsl JJHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MHUKpO3JIeMEHTh. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMU BOJBI M MHUHEpAIbHBIX BelIEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIIOTHI — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIMU OEITKOB.



®depmeHTB — OMonornyeckue Karamuszatopbl. CTpoeHue ¢epMmMeHTa: aKTHUBHBIN IIEHTP,
cyocrpatnas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otauuus  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpoB.

VYraeBopl: MOHOCaXapusl (IVI0K03a, pubo3a U Je30Kcupubdo03a), 1ucaxapuipl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHKkuun
YIIEBOJOB.

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu unuaoB. CpaBHEHUE YIIIEBOJOB, O€JIKOB U JIMIHUJOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIHIH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopuss — npuMep B3aUMOACHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak memnoctHas sxuBasi cucrema. OOme Mpu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oerka.

Tumbl KJIETOK: JyKapHOTHYecKass M mIpokapuoruyeckas. OCOOEHHOCTH CTpPOCHHUs
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHMH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa W (QyHKuuM. lluToruiasMa u e€ oOpraHoubL.
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocomsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUHA U TJIACTHI.
Bunap! mnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTp, HIEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUAOB KIETKU. BritoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KapHoIrsiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOU KIeTKn», «CTpoeHune
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOABDY, «JIMnuasn.

OOGopynoBaHUe: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE Jis TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOCHHUS KJIETOK PACTCHHH, >KUBOTHBIX U
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.



Tema 4. /KuzHeeATeIbHOCTH KJIETKH.

OOMeH BemecTB, WIH METa0omu3M. ACCUMWISIMS (IUIACTHYECKU OOMEH) U
JUCCUMUJIISALINS (SHEPTeTUUEeCKU 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B MIOHUMAHUHU METa0OoIU3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
DddekTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIs KU3HHU Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacmiensieHue  BeIIECTB, BbIACICHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTarbl YHEpreTuuecKkoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucimopogHoe OKHCIEHHE, WIM KJIETOYHOEe JibixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocoMm B OnocuHTe3e Oernka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTHs BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHuid, >KUBOTHBIX U YEJIOBEKAa, BhI3bIBa€MbIE BUpYycaMu. Bupyc nMMmyHoaeduInTa 4emoBeKa

(BUY) - Bosoymutens CIIMJla. OOpaTHas TpaHCKpHWIIIUS, peBepTasa W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. . Banosckuit, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«JHepreTuueckuii ooMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHkMOHUpoBaHue reHa», «CuHre3 Oenmka», «l['eHetmueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u kuzHeHHbIH 1uKa Bupyca CIIWJ{a, Oaxrtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmumkanmu «Y apoenue JJHK u tpanckpunumsy», «buocunTes
Oenka», «CTpoeHue KIeTKn», Mojiensb cTpykTypsl JJTHK.

Tema 5. PazMHOKeHHe M HHAMBUHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kietku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTtepdaze. Pemnmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuu mwurtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaIusIX MUTO3a. bruonorunyeckuii CMpICI MUTO3a.

[Tporpammupyemas TuGesnpb KJICTKH — aronTo3.

®opMBl  pa3MHOXKEHHMsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buaesl  Oecmosioro
Pa3MHOXKEHUS: JIEJICHHE HaJBOE, MOYKOBAHHWE OIHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUYCHUE IS
CEJICKITHH.



[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIONOro.

Meiios. Craguu meiosza. I[lporeccel, mpoucxoasnme Ha cragusx meinosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTpPOSHHS SIMLEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranoretes. IloctamMOpronanbHOe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTE€HHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleieHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIleTOUHBIA LUK,
«Penmukanus ITHK», «Mwuto3», «Menos», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

OO6opynoBaHue: MHUKPOCKOIN, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«Sinexnerka mitekonuraroniero», «KapuoknHe3 B KIETKax KOpellka JIyKa», MarHuTHas
Mojienb-anmukanus «/lenenue knetkny», monens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabnroeHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMU U
HMOpHOJIOTHN B CTAHOBJICHUU I€HETHKHU. BKI1ag poccHiicKuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (TMOPUAONIOTWYECKUH, LUTOTeHETHUYECKUH, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKkass CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3us TMOpUI0B repBoro nokoyueHus. [Ipasusno
JOMHMHHMPOBaHMs. 3aKOH pAacIUEIUIeHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIM3UPYIOIIEe CKpelMBaHHE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS IS OTIPEICTICHUS TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
HacJe10BaHUI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.



I'enernka nosa. XpoMOCOMHOE OMpe/esIeHUE Mojia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue mNpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUJIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYMBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBAa MOIUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnenctBenHasi, wiy reHoTUNUYecKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T10JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kiaccuukammsi Myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHBIE. YacToTa u
MPUYMHBI MyTalii. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. M. BaBunoga.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TE€HEAJOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUN, MOJIEKYISPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOIN€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiipto [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0NE3HH C  HACIHEACTBEHHOM  MPEApacroiIoKeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaThdeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHHME. 3HAYCHHE MEAUIIMHCKOW TEeHETUKH B
MPEAOTBPAIIEHUH U JICUCHUHN TEHETHYECKUX 3a00JIEBaHHI YeIOBEKa.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3aumMonencTBie ajieNIbHbIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropayn, «['eHeTHKa Tpymnmn KpoBu», «MyTanroHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimKkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnmomHoe
TOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repbapuit
«I"opox moceBHOW».

JlabopaTopHble 1 IpakTHYeCKue padoThl:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopHast pabota Ne 6. «/3ydeHne MOAU(PHUKAITMOHHON H3MEHYMBOCTH, TIOCTPOCHUE
BApUAIMOHHOTIO PAJIa ¥ BApUAIMOHHOU KPUBOW.

JlaGopatopnass pabora No 7. «Ananu3 wMyranmmid y JApo30duIbl HAa TOTOBBIX
MHUKpOIIpenaparax.

[TpakTraeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa ¥ MPOIECC. 3apOkKIACHUE CEJIEKUUHU U JoMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOroOOpas3us KYIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuid u kuBOTHBIX. OlleHKa 3KcTephepa. bau3kopoacTBeHHOE CKpeluBaHue — UHOPUIAMHT.
Uucras nuaus. CkpemyBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBEHHBIM MyTareHe3 W IOJIy4YeHUE MOJUIIONIOB. JIOCTHKEHMS CEIEKLHMHM pPACTEHHMI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LI[eHTpbI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoabl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHHS Y.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHM M KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHUS! 3BOJIIOLIMOHHONW TEOPUU. DBOJIOLUMOHHAS TEOpHUS U €€
MecTo B Ononoruu. BrivsiHrE 3BOIOIIMOHHON TEOPUU HA Pa3BUTHE OWOJIOTHH U IPYTUX HAYK.

CBuzeTenbcTBa IBOMIONUU. [laJ€OHTOIOTHYECKHE: TIOCIE0BATEIIBHOCTD  MOSBJIICHHS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, Tepexoanble popMbl. buoreorpadudeckue: cxXoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W pa3lIuyvs SMOPHOHOB pPa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PYAUMEHTapHBIC OpTaHbI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MMyTeH Y BCEX OPraHU3MOB.

OpomouronHass teopuss Y. JlapBuna. Ilpenmnochbiikk BO3HUKHOBEHHS JIapBUHHU3MA.
JBukymye Ccuwibl ABOMIOLMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeéHHAas W3MEHYHBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus sBosonnn (CTI) u e€ 0OCHOBHBIE TIOJTOKEHUSI.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIAa U 3BOJTIOIUH.



JBwxkymue cwibl ((pakToOpbl) BOMIONKWUA BUIOB B MpUpoae. MyTallMOHHBIA Tpolece U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomymsiuoHHBIE BOJIHBI W JApedd TeHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapisiomui ¢GakTop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT dBONONHH. [IpuMepsl mpucnocoOeHnit
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJaNTAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (DOpPMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONNY.

[IpoucxoxaeHnue  OT  HECMNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner u  cxeMmbl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBeHHbIld  0TOOp», «MHOrooOpa3ue COpPTOB pacTeHwit», «MHorooOpa3ue MOpos
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapuna», «boprba 3a cymectBoBanue», «lIpucrnocodieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HA0Op IIIOA0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoro», «Pa3BuTHE IATYIIKM», MHKpomnpenapar «Jlpozoduna» (HOopMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOONIEHHOCTH OpraHu3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABIECHUS O 3apOXKAECHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKUX  BEIIEeCTB U3  HEOPraHWYECKUX. OKCIEpUMEHTAIbHOE  IMOATBEpKICHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pazeutne xu3Hum Ha 3emsie 1o Hpam M nepuomam. Karapxel. Apxeickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iicKas 3pa 1 €€ IepUoAbl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucThKa KIMMara M TeoJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl 3BOJIOLMHU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/cTBa U pa3iinyuus 4YeIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJONUTEKHU, YETOBEK yMENbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPONEOUAHAs (E€Bpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHHe COTHEYHON cHUCTEeMbI», «Pa3BuUTHE OpraHMYecKoro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cUCTeMa OpPraHU4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

O6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIUs «DOpPMBI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

[TpakTuaeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKLIASX .

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIAs cpeaa.

DOKOJIOTHS KaK Hayka. 3aJadyd W pa3lelbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (aKTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBrE IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (PaKTOPOB. bruojornueckue puTMel.



buotnueckne  ¢dakTopel. Buumbl OMOTHMYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HAueHHE OHOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIIMU U €€ PEryIIsLus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUN
uHpy30pun-Tyheabkny, «llumesbie nenmu.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckast pabota Ne 2. «[loacuéT MIOTHOCTH MOMYJISIIIUIA Pa3HbIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckre cucteMbl (dkocuctemsbl). [loHsTHE 00 »KOCHCTEME U OHOTEOIEHO3E.
OyHKIIMOHANTBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buonornueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panurisl, coctaB u CTpyKTypa OHOChEpHI.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroitunBocTy Onochepsl. OcHOBa PallMOHATIBLHOIO YIPABICHHS MPUPOTHBIMU pECYpCaMu U UX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemMoHcTpaumuu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunetr u cxemsbl: «[lumessie 1enuy», «bUOIEHO3: cOCTaB U CTPYKTypa», «[IpupoaHbie
coobmectBay, «lenu nuranus», «Okonoruueckas nupamuga», «buocdhepa u uyenoek»,



«OKOcHCTeMa IIHPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOA», «llouBa — BakHenInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoma B Ouochepe»,
«KpyroBopot a3zora B mpupoie».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAICKALME K Pa3HbIM 3KOJIOTMYECKUM IpynIiaM ogHoro Buaa, KpacHas kuura Poccuiickon
Denepanun, H300pakeHNsI OXpaHIEMbIX BUI0OB PaCTEHUH U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NPOI'PAMMBI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCcsl TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroImyUMUCs MPOrpaMM CpeHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JNWYHOCTHBIX pE3ylbTaTOB OCBOCHHS TpeaMeTa «BHOJOTHs» BBIICICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHWE OOyYalOIIMMUCSH  POCCUHCKOW  IpakJaHCKON
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIpPENEIEeHHUIO,
HAJIMYMEe MOTHMBALMM K OOyYEHUIO OWOJIOTWH, IIeJICHANpaBIEHHOE pPa3BUTHE BHYTPECHHHX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUINN Pa3BUTHS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIMXcs PYKOBOJICTBOBATbCS B
CBOEH  JEATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, MPHUCYIIUMH  CHCTEME
OMOJOrMYecKoro O00pa30BaHUs, HaJMYME OSKOJIOIMYECKOro IPaBOCO3HAHMS, CIIOCOOHOCTHU
CTaBHTH IEJTN M CTPOUTD )KMU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMs INpeaMeTa «buoorusy NOCTHUralTcs B €IMHCTBE
y4eOHOIl W BOCHUTATENBHOM JESITeIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLMOKYJTBTYPHBIMH, UCTOPUIECKIMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHHUsI ¥ CaMOPA3BUTHS, PAa3BUTUSl BHYTPEHHEH MO3MLMHU JMYHOCTH, MaTPUOTU3MA,
YBKEHHS K 3aKOHY M IPAaBOMOPSAKY, YEJOBEKY TPYAa U CTapIIeMy IMOKOJEHHIO, B3aMMHOTO
YBOKEHUS, OCEpE)KHOTO  OTHOMICHUS K  KYJIbTYPHOMY  HACICOUI0 W TPaIUIMSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS YyUeOHOTo mpenMeTa «buoiaorus» IOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacuIMpeHue *XU3HEHHOTO ONbITa M OINbITa JESITEIbHOCTH B INPOLIECCE PeaTu3allii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBbHON JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpakaaHCKOro BOCIIUTAHUS:



c(OpMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK  OOy4yaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

OCO3HAaHHME CBOMX KOHCTUTYIHOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘IC6HBIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3UIMI0O 10 OTHOILIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOI[CﬁCTBHH JHOI[CI\/JI C pasHbIMU y6e)KI[GHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATE/IbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXKUTEIHHOTO OTHOILICHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPaXKIaHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 ¢ MaMATHUKAM IPUPOJIBI,
JIocTKeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HAYE€HUSI OMOJIOTUHU B IIO3HAHUU 3aKOHOB IIpHUPOABI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMBI U ICHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJMUTENSAM, CO3ZAHUIO CEMbHM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTeI\/’I CEMENHON >XKU3HU B COOTBETCTBUHU C TpaguusaMu HapoaAOB
Poccuwn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs dCTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHMI;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3/ICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIArONOJIyYHs:

MOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX MPABMII U HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,



peryisipHas (u3Hueckass aKTUBHOCTh), OEpeX HOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOJICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHo
JESITEIIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BBIOOP OyayIel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: NMPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpY>Karolleil cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOIMUECKUX Mpo0eM U IMyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHuU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IEHNE
IpaBUJ MOBEJCHMUS B NPHUPOJIE, HANPABICHHBIX HAa COXpPaHEHUE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE NPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIUYME PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIbBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIbTYphl KaKk CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIeM
MHUpe KaK O €IMHCTBE NPUPOABI, 4YelIOBEeKa U OOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M PEeIICHUH IPOOIEM COXPAHEHHsI IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBHUIIM3ALMU: 00eCHeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pematb pecypcHble MpoOIeMbl pa3BUTHSI YeOBEUECTBA, MIOMCKA IyTeH BHIXOJA U3 III00AIBHBIX



9KOJIOTUYECKUX MPOOTIEM M 00ECIIeYeHHUs Mepexo/ia K YCTOHUYNBOMY Pa3BHTHIO, PAIMOHATHLHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWU B IIEJSX TOBBIIICHUS O0IIeiH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHON
IPaMOTHOCTH 00YyYaromuxcs, opMUPYEMOH TIPU U3yYSCHUH OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaian3a W OOBSCHCHHS SBIICHUN
OKpPYXKAaIOIIer0 MHpa M TPOMCXOIAINIMX B HEM W3MCHCHUH, yMEHHE JielaTh OOOCHOBaHHbBIE
3aKIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS JAHHBIX C IIENbI0 ITOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OHWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JIeM B peajbHBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYLIECTBISTH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «bBHOJIOrus» BKIFOYAIOT:
3HauUMMBbIe IS (OpMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienurKy METOJIOB MMO3HAHUS, UCIIONIb3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMAa, HAay4YHbIM (aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEAOBaHNEe, HAOIIOJIECHUE, W3MEpPEHUE, DKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeiCTBUS (MO3HABAaTEeNbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCIeUnBAIOIINe
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIBHOM KOMIETEHIUH OO0YYaroIIuxcs,
CIIOCOOHOCTH 00yJaronmxcst HCIIOJIHL30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro oOIero oOpa3oBaHUS
JOJIPKHBI OTpa)KaTI)I

OB.Ha)]e}me yHnBepcaanMMn y‘leﬁHbIMl/l IMOo3HABATCJIbHBIMHU I[eﬁCTBHHMH:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:

CaMOCTOSITENLHO (POPMYIHpPOBATh M aKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHI/II\/'I HpI/IéMBI JIOTUYCCKOTO MBINIJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHH (BBIICTATH HX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATH CBSA3H C IPYTHUMHU MOHATHIMH);

OTPECIIATh IEIM JEATEIBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHTB PE3yJIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

HNCITIOJIBb30BATH 6HOJIOFI/I‘ICCKI/IC IIOHATUS OJIA O6T>SICHCHI/ISI (paKTOB nu HBJ’IGHI/Iﬁ )KPIBOﬁ
HPUPOABL,



CTPOUTH JIOTMUECKHUE pacCyXIeHUs (MHIyKTUBHbIC, JACIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

PUMEHSTh CXEMHO-MOJICIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHIl pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKH MOCIIEICTBUI e TETbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
pazpetieHusi mpobaeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pellIeHus TPAKTUYECKHX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOAOB MTO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3IaHUH YUEOHBIX U COI[HANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJeTh HAYYHOU TEPMUHOIOTHEN, KIIIOUEBBIMU
TOHATUSIMHU U METOAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTA U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBIJBUTATh
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHl JUIS JI0Ka3aTelIbCTBa CBOMX YTBEPXKICHU,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pELIeHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh TEpeHOCUTh 3HAHWS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HENEATEITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJEH, MNpeJlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33]1auu, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOIOTHUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO Pa3NIUYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATH pa3jMuHble METOAbl MPH IMOUCKE U OTOOpe
Ounonoruveckoil HHGOPMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpeacTaBiIeHUsS OWOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHEe U MaTeMaTU4eCKHE 3HAKM U CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANUU, HHGOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

Osi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JeHCTBUSMHU:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYKIECHHSI OTHOCUTEIIBHO BBINIOJHEHMSI IIPEUIaraéMoW 3a7add, YYHUTHIBAaTb MHTEPECHl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIOJB30BAaHUEM SA3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHn OMONIOTNYEeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHI C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JEHUCTBHSI 1O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHe 3HAHUS Ui BBIABICHHUS NOpoOJeM M HX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOIIECHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITENIbHO OCYILLECTBIIATh MO3HABATENIbHYIO AEATEIbHOCTh, BBIABIATH NMPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYAUIIUN B Pa3HBIX 00JIACTSIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBbIKAMM [103HABATEJIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JEHCTBUN
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JIE€ATEIBHOCTH;

3) npunsiTHE ceds M APYIHX:

OpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CreIH(uUecKue sl yaeOHoro npenmera «bruonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAaMud U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITebHOCTH TI0 MOJYYEeHUIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B Pa3NIUYHBIX y4EOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl IPEACTABICHBI IO To1aM 00yUeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHITUMN: KHU3Hb, KIETKa,
opranus3M, Merabosm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoyKius), HaCIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE WU3jaraTb OMOJOTHMYECKHEe TeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
[EHTpaJbHAsl JIOTMa MOJIEKYJsipHOM Owmosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.



BapunoBa) 1 yuenus (0 1ieHTpax MHOT0OOpa3us M MPOUCXOKIECHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHusalus M I[POBEJCHHE OHOJIOIMYECKOro
SKCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyYCHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opraHu3ma (OHTOTCHE3);

YMEHUE NPUMEHSTh MOJIy4YE€HHbIE 3HAHUS 1JI OOBACHEHHs OMOJOTMUYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAIOLIEH NpUPOIHON cpele, MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLMBaHMe, CLEIUICHHOE HAaClleIOBaHUE, COCTABISTh CXEMbl MOHOIMOPUHOIO CKPEIMBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb W WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE TNHCbMEHHBIE M YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OUOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PELIeHUs KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINA,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIENH MUTaHHus, SKOJIOrHYecKas nupaMua, buoreouenos, ouocgepa;

yMEHUE WH3/Iarate Ouonorndeckue Teopuu (3BomonuoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHd U mytei sBomonuu A. H. CeBepiioBa, y4eHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLIECCOB WU SBJIEHHWH, OpraHu3alus M M[POBEJCHHE OHOJIOrMYECKOro



9KCHEPUMEHTA, BBIIBUKEHHUE TIMIIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YE€HHbIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C 1IE€JIbI0 00eCTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUST HOPM
IPaMOTHOTO TOBENIEHHUSI B OKPYXAOIIeH NPUPOAHON cpene, MOHMMAaHHWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUs);

YMEHME BBINOJIHATH J1JAOOpATOpHbIE U IMPAKTUYECKHE padOThl, COOMI0IaTh IpaBUiia IPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBaThb M WHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBIOHAYYHbIE 3HAHWSA W3 PAa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOM HWH(QOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTpUBaTh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
Onoyornyeckyro WHGPOPMANMI0O W3 HECKOJBKMX HWCTOYHHKOB, TPAMOTHO HCIOJB30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbIe)
Kontpoabubie  IlpakTuyeckue
n/n NMpOrpamMMmsl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoThI
pecypchl
butmuoreka [IOK
b 2 0.5
HOTOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
JKuBbIE CHCTEMBI B UX OpraHU3aIHs 1 bubmmorexa HOK
p 1 https://m.edsoo.ru/7f41c292
XUMHYECKHUI COCTAaB U CTPOSHUE KICTKH 8 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
KuzHenesTensHOCTh KIETKH 6 bubmmorexa HOK
A https://m.edsoo.ru/7f41c292
Pa3mHOXeHHE M HTHIUBUAYAIBHOE Pa3BUTHE 5 1 Bu6mmoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTh U MI3BMEHYHUBOCTH 8 15 butmmoreka [IOK
OpraHU3MOB ' https://m.edso0.ru/7f41c292
Cenexnus opranuzMoB. OCHOBBI 3 bub6imoreka [IOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3gesioB M TeM (uudposbie)
Ne n/n Kontpoasnbie  IIpakTHueckue
NporpaMmMsl Bcero o0pa3oBaTelibHbIE
padoTsI padoTsI
pecypcsl
bubmmoreka [JOK
1 1
IBOMOUKORHAS BHONOTHA o https://m.edsoo.ru/7f41lcc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmoreka [HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnmoreka IJOK
1
3 Opranu3Msbl U OKpY’Karolas cpejia 5 https://m.edsoo.ru/7f41cc74
bubnunoreka IJOK
4
Coo0111ecTBa ¥ 3KOJIOTHUECKUE CHCTEMBI 9 htts://m.edsoo.ru/7fA1cc74
bubnmnoreka IJOK
5 P 2
S3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 25



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoxka Kontpoabnbie | IIpakTudeckue
n/n u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoThI

pecypcbl
butmmoreka [IOK

1 buonorus B cucreMe HayK https://m.edso0o.ru/863e6122

https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBL.

9 [IpaxTuueckas padora Ne 1 «Mcmonp3oBanne 05 bu6mmoreka [IOK
PA3IUYHBIX METOAOB IIPU U3YUEHUN ' https://m.edso0.ru/863e6122
OHMOJIOTHUECKUX 0OBEKTOBY

3 buonoruueckue cucTeMsbl, MPOIIECCH U X Bbubnmoreka IJOK
HA3y4YCHHE https://m.eds00.ru/863e6564

4 Xumunueckuil cocta KieTku. Boga u bubmuotexa [{OK
MUHEPAIBHBIE COIU https://m.edsoo.ru/863e674e

bub6mmoreka [IOK

5 b .C 0

CITH. LOCTAB I CTPOCHHE HEIKOB https://m.edso00.ru/863e6b72
depMeHTH — OHOJIOTUYECKHE
karanu3aTopbl. JlaboparopHas padora Ne 1
6 «M3ydyeHne KaTaTuTUIeCKONH aKTHBHOCTH 0.5 bubsmorexa LIOK
i ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPE aMHUJIA3bl KT
Karasa3bl)»
butmmoreka [IOK
7 Y I
[VICBOIBL. IR https://m.eds00.ru/863e6870
bu6nmoreka IJOK

8 H .ATD

YICICHHOBBIC KHCIIOTE! https://m.edso00.ru/863e6d5¢

9 HcTopus u METOBI N3ydEHUS KIETKH. Bbub6immoreka [IOK

Knerounas teopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Knerka kak OEJI0CTHAA JKHMBasi CUCTEMA

CtpoeHue 3yKapHOTHUECKON KIICTKH.
JlaboparopHas padora Ne 2 «M3ydyeHue

bubmmoreka [JOK

11 CTPOCHHMS KIETOK PaCTeHHUH, JKHBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOoB 1 OaKTEepUil MO MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MHKPOIIpENapaTax M UX OIMHCAHHEC)
bubmmoreka [JOK
12 06 0
MCH BCLLECTS HIH METADOIEM https://m.edso00.ru/863e766¢
bubmuorexa [LIOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
bubmunorexa LIOK
14 2 it 00
HEPTETIICCKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KJIeTKU. JleeHre KIeTKH.
Murtos. JIabopaTtopHas pabota Ne 3
15 «Habmromenrne MuTO3a B KJIETKaX KOHYIHUKA 0.5 bubmorexa [JOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»
16 buocunres Oenka. Peakuus MmaTpuaHOTO bu6immoreka [IOK
CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancsmnust — OnocuHTe3 OenKa bubmiorexa [IOK
https://m.edsoo.ru/863e796e
butmmoreka [IOK
1 H —
8 CKIICTOUHBIC (POPMBI AKH3HH — BUPYChI https://m.edsoo.ru/863e7540
butmmoreka [IOK
19 ®opMBbI pa3MHOKEHHS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnmnoreka [HOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK. Eut6 OK
21 OmnnonorBopenue. JlaboparopHas padora Ne 05 noimorexa L

4 «M3yueHue CTpOSHUS MOJIOBBIX KJIIETOK Ha

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

TOTOBBIX MHUKpOIIpCIIapaTax»

22 WNunuBuayanbHOe pa3BUTHE OPraHU3MOB bubmorexa [JOK

https://m.edso00.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH H Bu6mmoreka LIOK
HW3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HacJeJOBaHUS IPU3HAKOB. bubamoreka [HOK
MonornbpuIHOEe CKpPEIIHBaHHIE https://m.edso00.ru/863e8878

o5 JlurubpuaHoe ckpenuBanne. 3aKoH bubmmoreka [HOK
HE3aBHCUMOI'0 HACIIEIOBAHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HacleI0OBaHUE TPU3HAKOB.

JlaboparopHas padora Ne 5 «M3ydyeHue
26 Pe3yIbTaTOB MOHOTHOPHIHOTO U 0.5 bubmmorexa LOK
https://m.edso0.ru/863e8c60
JUTUOPUTHOTO CKPEIUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MUKPOIIpETapaTax»

97 I'enetuka nona. HacnenoBanue npu3HakoB, bubnmnoreka IJOK
CLEIUICHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
NsmenunBocts. HenacnencreeHHast
m3MeHInBOCTh. JlabopaTtopHas padota Ne 6.

28 Nzydenne MoaudpuKamoHHOH 0.5 bubsmorexa LIOK

https://m.edsoo.ru/863e8efe
HM3MEHYUBOCTH, IIOCTPOCHHUE BAPUALIMOHHOTO
pslia ¥ BapUallMOHHON KPUBOM»
HacnencrBeHHast ”3BMEHUUBOCTD.

29 JlaGopartopnas paGora Ne 7. «AHanu3 05 bubanoreka [HOK
MyTalui y Apo30QwIbl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax

butmmoreka [IOK

30 Petietitka esosexa https://m.edso0.ru/863e8d78
PesepBHblii ypok. O000IIEHHE IO TEME

31 «HaciencTBeHHOCTh M HI3MEHUYUBOCTD
OpPTraHu3MOB»

32 Cenexiys Kak HayKa v IpoIece bubnuoreka IIOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

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

33 Metoap! U TOCTHKCHUS CEIIEKITNHN PACTCHUH 1 bubmmoreka [HOK
M )KUBOTHBIX https://m.eds00.ru/863e9214
34 BuotexHonorus kak oTpacib IPOU3BOACTBA 1 bubmorexa HOK
p P https://m.eds00.ru/863e9336
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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

11 KJIACC

Ne n/m Tema ypoxa Bcero Korrpobubie
padoTsI

1 DBOIONHS ¥ METOZBI €€ H3YIeHHUS 1

9 Hcropwust pa3BUTHS TIpeICTaBICHUH 00 1
SBOJIOIAN

3 Mukpo3BoITrOLIUS 1
[Momynsiys Kak deMeHTapHas €JUHALA BUA U

4 sBomonuu. JlaboparopHas pa6ora Ne 1 1
«CpaBHeHHUE BUJOB 110 MOP(OIOrHIECKOMY
KPUTEPHIO»

5 JBrKymiue cuiibl (3eMeHTapHbIe (PaKTOpPbI) 1
9BOJIIOLMN

6 EctectBennsiit 0T00p U ero hopMbl 1
Pe3ynbpTaThl 3BOIIONMHN: TPHCIIOCOOICHHOCTh
OpTraHu3MOB M BUJI000pa3oBaHueE.

7 JlaGoparophas padora Ne 2 «Onucanue 1
MPUCIIOCOOIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar

8 Hanpasienus v myTH MaKpo3BOJIIOLUH
Heob6patumocTs 3BOITIOIIH

10 Ucropwust xxu3HM Ha 3eMiie U METOBI €& 1
W3yUYCHHS

11 ['umoTe3s! MpOMCXOXKIEHUS )KU3HN Ha 3emite

12 Pa3Butne xu3HM Ha 3emMJie 110 3paM U eproaaM
OCHOBHBIE ATaIlbl HBOJIOIMN PACTHTEILHOTO U

13 XKHUBOTHOTO Mupa. [IpakTuyeckas padota Ne 1 1

«M3ydyeHne uCKOaeMbIX OCTaTKOB PaCTeHUN U
XKHUBOTHBIX B KOJUICKIIHSX»




COBpeMCHHa}I CHUCTCMAa OpPraHnuv4cCKoOro

14 1
mupa.KoHTponsHast paboTa moayrogoBas

15 OBOJTIOIMS YEJIOBEKA (aHTPOTIOTEHES)

16 JBwxkymme cuiibl (pakTopsl) aHTpONOreHe3a

17 OCHOBHBIE CTaINH SBOJIOLMHN YEITOBEKA

18 YenoBeueckue pachl 1 IPUPOTHBIE aJanTaluy 1
YeIoBeKa

19 PesepBHBIii ypok. O000IIEHNE TIO TEMe 1
«Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe)

20 JKoJIOTHUS KaK HayKa

21 Cpensl o0UTaHMsI U 9KOJIOTHIECKUe HaKTOpbI
Aobuoruueckue dakropsl. JlabopaTopHas
pabota Ne 3. «Moposioruueckre 0COOCHHOCTH

22 pacTeHH U3 Pa3HBIX MECT OOUTaHUSD. 1
JlaGoparopHas pabora Ne 4. «Bnusinue cBera Ha
POCT M pa3BHUTHE YEPEHKOB KOJICYCa»

23 buoTtnueckue dakTopsr 1
DKOJIOTNYECKHE XapaKTEPUCTHKH TIOIYJISIINH.

24 [Ipaktnueckas padota Ne 2 «Iloncuér 1
TUIOTHOCTH TIOMYJISILUIN Pa3HbIX BUIOB
pacTeHuim»

25 Coo0riecTBa OpraHu3MOB — OHOIICHO3

26 DKOJOTHYECKHE CHCTEMBI (3KOCHCTEMBI)
OCHOBHBIE [TOKa3aTEIH HIKOCUCTEMBI.

27 Okojoruueckre nupamuabl. CBoHCTBa 1
skocucreM. Cykreccus

28 [TpupoaHbIe SKOCUCTEMBI 1

29 AHTpPOTIOTEHHBIE 3KOCHUCTEMBI 1

30 Buochepa — rnobanbHas sKocucTeMa 3eMITH 1

31 3aKOHOMEPHOCTH CyIECTBOBaHUs Onochepsl 1



32
33

34

YenoseuecTBo B Ouochepe 3emin
Cocy1iecTBOBaHUE PUPO/IBI M YEIOBEYECTBA

Pe3epBubiii ypok. UIToroBasi KOHTpoJIbHAs
pabota



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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