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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJOTHU TEOPETUUYECKYIO OCHOBY IS
OTpe/ICNICHUS] TOAXOA0B K (OPMHUPOBAHMIO COACP)KAHUS Yy4eOHOro MpeaMeTa
«buonorus» coctaBwiIM: KoHUenTyaibHble mnojoxenuss @OIoC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COJAEpXaHUs, pe3yJIbTaTOB OOYy4YeHUS W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MTOJIOKEHUS 00 OOIIUX TESIX U
INPUHIIAIAX, XapAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHETro
obmero oopazoBanus B Poccuiickoit denepaiinu, a TakyKe MOJI0KEHUS O CrIeu(pUKe
Owonorny, €€ B3HAYCHWM B TIO3HAHWUU JKUBOW TIPUPOABI H 0OECTICUCHHUH
CYIIIECTBOBAHMS dYeoBeuecKoro oomiectBa. CorjgacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTIpeIeJICHBl OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uosioruu Aa€T NpeacTaBiIeHUE O LEIX, 00 001Iel cTpareruu
0Oy4eHMS, BOCTUTAHUS M Pa3BUTHS O0yJAIOIIMXCS CPEICTBAMH yIeOHOTO IpeaMETa
«buomnorus», onpeaenser 00s3aTebHOE IPEAMETHOE COACPIKAHUE, €TI0 CTPYKTYPY,
pacripesiefieHde 1o paszjeinaM M TeMaM, PEKOMEHIYEMYIO ITOCIeA0BaTEIbHOCTh
M3y4deHUS YI4eOHOTo MaTepHuaia ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBS3€H, JIOTHKHM O0pa30BaTEIBHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme 1mo 6mostoruH TakykKe YIUTBIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEIAMETHBIM pe3yJbTaraM OOyYCHHS B
(dhopMUPOBAHUH OCHOBHBIX BUIOB YUCOHO-TI03HABATEILHOM NEATeIIbHOCTH/y4eOHBIX
JNeHCcTBUN  OOy4aroImMXcs 10  OCBOSHHUIO  COJCP)KAHUS  OHMOJOTHYECKOTO
o0pa3oBaHus.

B mporpamme no 6uosioruu (10—11 kiaccel, 0a30BbIi ypOBEHB) peaIn30BaH
IPUHIIAIT TIPEeMCTBEHHOCTH B HW3yYCHHMHM OWOJOTHM, Onarojgapss 4emMy B HEH
MIPOCMATPUBACTCSI HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopmupoBaHTEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS, IICHHOCTHBIX
OpHMEHTAIUN JTUYHOCTH, SKOJOTHYECKOT0 MBIIIICHUS, TIPEACTABICHUA O 3I0POBOM
oOpasze XKM3HU U OEpPEeKHBIM OTHOIICHHEM K OKPY)KArolIeH MPHUPOIHON cpee.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEOMOIIOTHICCKUX TEOPHM, a TaKKe 3HAHHWH O
CTPOSHHUH KMBBIX CUCTEM PA3HOTO paHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOorpamMMe Mo OMOJIOTHUU YJIeJICHO BHUMAHHE HCIIOIH30BAHUIO
MOJTYYCHHBIX 3HAHWUW B MMOBCEIHEBHOW KM3HU JJISI PEIICHUS TIPUKIAIHBIX 33/1a4, B
TOM  4YHuCJe: TPO(WIAKTUKA  HACJICACTBEHHBIX  3a00JICBaHUN  YEJIOBEKa,
MEIUKOTCHETHYECKOTO  KOHCYJIBTUPOBAHHUS,  OOOCHOBAHHMS  JKOJIOTHYCCKH
I1€JIECO00PA3HOTO TIOBEICHMSI B OKPYKAIOIIEH IPUPOTHON Cpeie, aHaIn3a BIUSHUS
XO3IMCTBEHHON JICATEILHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOAHBIX U



MCKYCCTBEHHBIX DKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAJHON HAIPaBICHHOCTH
yueOHoro mnpenMera «buosiorus» mpoJUKTOBAaHO HEOOXOAUMOCTHIO OOECTICUECHHUS
YCIIOBHM ISl pELIEHUSI OJTHOM M3 aKTyaJlbHBIX 33Ja4 IIKOJIBHOTO OMOJIOIrHYECKOrO
oOpa3oBaHMsI, KOTOpas Tpennoyaraetr (GopmMupoBaHue Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH  aIalITUPOBATBCA K H3MEHEHUSIM JIMHAMUYHO DPa3BUBAIOLIETOCA
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpeHero o0Iero 00pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona obecrieunBaetr (popmMupoBaHHE Yy OOYJArONTUXCS TPEACTABICHUNA O HAYIHOU
KapTUHE MUpa, paclmpser U o0000IIaeT 3HAHUS O JKUBOM mpupone, eé
OTJINYUTEIIBHBIX MPH3HAKAX — YPOBHEBOM OpraHU3allMyd W SBOJIOIUU, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKUBOM  TPHUPOIBI,  (hopmHpoBaHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0o U Oe3omacHoro ooOpasa
KU3HH, YKOJIOTMYECKOTO MBILUICHUS, [IEHHOCTHOTO OTHOLIEHUS K KHUBOW IIPUPOAC
U YEIIOBEKY.

Bonpioe 3HaueHne OMOJIOTHUS UMEET TaKKe JUIsl PEIICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  cpeiHero  ol0miero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuatomuxcs. M3yuenune Ouonorun obecrnieuuBaeT ycioBus sl (YOPMHUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX ©  HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTErpallyd OMOJIOTMYECKUX 3HAHUHU C
MPEICTABICHUSMH U3 IPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUU U
reorpaduu. Ha3zBaHHbIE MONOXEHUS O MNpPEJHA3HAYEHUH Y4eOHOro MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OMNpPEAENICHHs] MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP>KAaHMs, NPEICTABIEHHOIO B MPOrpaMMe IO
Ouonoruu.

Ot60p coaepxkanusi yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBIEH € TMO3MIMI KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBHM C
KOTOPBIM OOYyYaroluecs: JOJKHbl OCBOMTH 3HAHUS W YMEHHUS, 3HAUUMBbIE IS
(GopMupoBaHus o0OmIeld KyJIbTYphl, ONpPEICISIONINE aJleKBaTHOE IOBEACHUE
YyeJoBeKa B OKpY’Karollled MPUpPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUUYECKON aesrenbHOCcTH. Ocob0oe MeCcTO B ITOM cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJEepkKaHUsI, KOTOPbIE CIy>KaT OCHOBOM ISl (HOPMUPOBAHMS
MPEACTABIICHUMT O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIUSX  JHMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALMH
OMOJI0rHYecKOro o0pa3oBaHusl.

CrtpykTypupoBaHHe COJEp)KaHusl y4eOHOro MaTepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYECHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alNK U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmera «buonorusp



BBIJICJICHBI CIICIYIOLIUE COJEp KaTelIbHbIE JIMHUK: «bronorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruudeckas cuctema», «OpraHuszM Kak
ouonoruueckas cuctema», «CucremMa W MHOrooOpazue OpPraHuYecKOoro MUpay,
«OBOJIOLUS KUBOK PUPOABD», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lens uzyuenust yuyeOHoro mnpenmera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHHE  OOYyYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra W MpHOOpEeTeHHEe yMEHH
UCIIOJIb30BaTh ATU 3HAHMS Ui TPAMOTHBIX JEHCTBUA B OTHOUIEHUU OOBEKTOB
YKUBOU IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTrkeHne uenu u3ydeHus ydyeOHoro mpenmMera «buosorus» Ha 0a30BOM
ypOBHE 00€creunBaeTCs peleHuEM CIeAYIOINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHMA O OWOJIOIrMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBuiIax, CIyXalluX OCHOBOM
ig (GopMHUpOBaHMS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX Hay4YHOI'O NO3HAaHMsI, CTPOEHUHU, MHOIO0Opa3uu U OCOOEHHOCTSX JKHBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3ALMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHMSIX B OMOJIOTUH; (POPMUPOBAHUE y OOYYaIOMIMXCSA MMO3HABATEIbHBIX,
MHTEJJIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce aHaau3a JaHHBIX O
NYyTAX pa3BUTUS B OMOJOTMM HAy4YHBIX B3IJISI0B, UJCH U MOAXOJOB K MU3YyUEHUIO
KUBBIX CHCTEM pPa3HOTIO YpPOBHS OpPraHU3AlMH; CTAHOBJIECHUE Yy OOYyYarolUXcCs
oO11el KylnbTyphbl, (PYHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBICHSITH U
OLICHUBATB SIBJICHUS OKPYXKAIOILIEr0 MUPa )KUBOW MTPUPOIbI HA OCHOBAHUH 3HAHUM U
OTIbITa, MOJIYYEHHBIX NPU M3YYEHHHU OHOJIOTHH; (GOPMUPOBAHUE Y OOyHaIOIIUXCS
YMEHHUI WJUTIOCTPUPOBATh 3HAYEHUE OWOJOTMYECKUX 3HAHUW B MPAKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEJAMIIMHCKUX TEXHOJIOTHI U
arpoOMOTEXHOJIOTUH; BOCHHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHUS
YeJIOBEKOM JKMBOM TNpPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOILIEHUS K HEH,
COOJIIOJIEHUS dTUYECKUX HOPM MPHU MPOBEACHUM OMOJIOTHYECKUX HCCIEIOBAHUIA;
OCO3HaHMUE [IEHHOCTHU OMOJIOTMYECKUX 3HAHUH /1JIs1 TOBBIIIEHHS YPOBHS
HKOJIOTMYECKON KyJIbTYpbl, i (HOpMHUpPOBAHUS HAYYHOTO MHPOBO33PEHMUS,
MPpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUIl B IMOBCEIHEBHOW >KU3HU IS
OLICHKH TOCJEICTBUI CBOEH NEATEILHOCTH MO OTHOIICHHUIO K OKPYXAIoIel cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME H COOJIOJIeHHE Mep NPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero ooOmero oOpa3zoBanus «buonorus», uzyyaemas Ha
0a30BOM YypOBHE, SBIAETCA 00sA3aTENbHBIM Y4E€OHBIM IMPEIMETOM, BXOISLIUM B
cocTaB IpenMeTHoM obnacTu «EcTrecTBeHHO-HAYUHbIE TIPEIMETBDY.



Jlnst u3yueHus: 6uosioruu Ha 6a30BOM YPOBHE CpPEJIHET0 00111ero 00pa3oBaHuUs
otBoauTCs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kinacce — 34 yaca
(1 gac B HEezIEIIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduei, STUKON, 3CTETUKOW U MPaBOM.
Ponw Ouonoruu B GopMUpOBaHUN COBPEMEHHOM Hay4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTHYECKHUX HaYK.

Meto/bl 103HaHUS KMBOM NpUPOIbI (HAOII0/ICHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, KiacCu(puKalus, MOJACIMpPOBaHUE, CTaTUCTHYEeCKas oO0paboTka
JTAHHBIX ).

JeMoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, /x. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora No 1. «Mcmonb3oBaHHME pa3IWYHBIX METOJOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

Xusble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. OtTanyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pasHOOOpa3ue. YPOBHU OpraHU3aIui OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIH, TTOMYJIAIIMOHHOBUIOBOM,
AKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUI ), OUOChEpHBIi.

JlemoHcTpanuu:

Tabmuubl u cxembl: « OCHOBHBIE MIPU3HAKHU KU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KIJIETKH. XHUMHUYECKUE HJIIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMM BOJALI M MUHEPAJIbHBIX BeEIIECTB B KieTke. l[lomnepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHue 0enKoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnnmble u 3aMEHUMBIE aMUHOKHUCIOThI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpPUYHASA, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
GyHKUIMU OENKOB.



depmenTsl — Ouomormyeckue KaranuzaTopbl. CTpoeHHEe (depMeHTa:
aKTUBHBIM 1eHTp, cyOcTpaTHas crnenupuynocts. Kodepmentsl. Buramuueb.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIU3aTOPOB.

YrneBoasl: MOHOCaxapuabl (TIOK03a, pud03a U 1e30KCUpr003a), Tucaxapubl
(caxaposa, JIakTO3a) W MoOJUcaxapuabl (Kpaxmayl, TJIMKOTeH, [eJUII003a).
buonornueckne QyHKIIUN YTIIEBOOB.

JIvumu et TPUTITHLIEPUIBI, dochomaumnubl, CTEPOHIBI.
I'unpodunsHOrUAPOPOOHEIE CcBOMCTBA. bHOmormueckue QyHKIMM JTUIHIOB.
CpaBHeHUE yIiIeBOI0B, OEIKOB U JIMMUAO0B KaK UICTOYHUKOB SHEPTHUHU.

Hyxknennoseie xucmorer: JHK wn PHK. Hyxkneotmaer — MoOHOMeEpHI
HyKJIenHOBbIX kucioT. Ctpoenue u ¢pynkuun JJHK. Crpoenne n pynkuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kietke. Kilerounast Teopust — npumMep B3auMOIEHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cucrema. O01ue nNpru3Haky KIEeTOK:
3aMKHyTasi HapykHas MeMOpana, moiekynbl /IHK kak renernueckuii amnmapar,
CHUCTEMa CHHTE3a OelIKa.

Tunel KIETOK: 3yKapuoTHYecKas M NpokapuoTudeckas. OcoOeHHOCTH
CTpOEHMs NpoKapuoTHueckor kieTku. Kierounas crenka Oaxtepuil. CTpoeHue
JYKapUOTHYECKON KIETKA. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >KUBOTHOW M
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIIETOK — KJIETOYHAs CTEHKA, IVIMKOKAJIUKC, UX
¢bynknuu. [Tnazmarnueckas meMmOpana, e€ cBoiicTBa u pynkuuu. [{uronnazma u eé
opranouipl. OnHoMemOpaHHble opraHouabl kieTku: OIIC, ammapart ['oabmxw,
nr30coMbl.  [lojlyaBTOHOMHBIE OpPraHoWAbl KIJIETKH: MHUTOXOHJPHUH, TIJIACTHBI.
[IpoucxoxneHne MHUTOXOHIpUN © 1actun. Buasl mmactua. HememOpanHubie
OpraHOWJbl KJIETKH: PUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHOIU, PECHHUYKH,
KryTUKU. OYHKIIMA OPraHOMJIOB KJIETKU. BirroueHus .

SAnpo — perynaropHsiii 1eHTp kieTku. CTpoeHue siapa: saepHas 000JI0UKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpaUU:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Hunarpammel: «PacrnipeneneHne XMuMHUYECKUX SJIEMEHTOB B HEKUBOU IIPUPOELY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabmuubr u cxembl: «llepuonuueckass Tabaviia XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BoAbD», «bruocuntes 6enkay, «CTpoeHre MOJIEKyIbl OenKay,
«Ctpoenue ¢pepmentarn, «Hykneunnossie kucnotel. JJHK», «CtpoeHne Monexysbl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE MKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTPOCHHE NPOKAPUOTUUYECKOW KIETKNY,
«CtpoeHue sazpa KIETKn», « Y TIeBOAbD, «JIMIuasD.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHHE Ui MPOBEICHUS
HaONIOACHUN, HW3MEPEHUH, 3KCIEPUMEHTOB, MHKpPOIIpENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U IpaKkTUYeCKUe padoThI:

Jlaboparopnas pabora Ne 1. «M3ydyeHue KaTalIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlabopatopnass pabora Ne 2. «UM3yueHue CTpOeHUS KIETOK pACTECHUMH,
KUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTIMCAHUE.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOMeH BelecTB, WK METa00JIM3M. ACCUMUIIALUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI E€IWHOI0 Ipoilecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB M SHEPIHMH B TMOHUMAHHUU
MeTabou3ma.

Tunbel oOMeHa BeliecTB: aBTOTpodHbIN U reTepoTpodHbiid. Pons pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3pl  doTocuHTe3a. Peakumu
dboTocunTeza. DPpdhekTuBHOCTL (HoTOCMHTE3a. 3HAUCHUE (POTOCUHTE3A JI JKU3HU
Ha 3emiie. BnusHue yciioBuil cpeabl Ha POTOCHUHTE3 M CIIOCOOBI MOBBIIICHUSI €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCUHTE3Upytoume OakTepru. 3HAaUeHHE XEMOCHHTE3a st
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B kieTke. PaciiemnieHue BelIecTB, BBIJCIECHUE U
AKKyMYJMPOBAaHHUE SHEPTUH B KJIETKE. DTalbl SHEPreTuYecKoro oomena. ['nukonus.
bpoxenne u ero Buabl. KHUCIOpOAHOE OKHCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu MarpuyHoro cuHTe3a. ['eHetnueckass uHpopmanus u JHK.
Peanuzanust reHerndeckodt mHbopManuu B KieTKe. [ €HETHYECKUl KOJ U €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancmsiius — 6uocunTes
Oenka. Otambl TpaHcaamuu. KoaupoBanwe aMHHOKHCIOT. Pons pubocom B
OnocuHTese Oernka.



Hexnerounsie hopMmbl xu3Hu — BUpychl. ctopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI W JKU3HEHHOTO IMKJIa BHUPYCOB.
baktepuodaru. bonesHn pacTeHmid, >KUBOTHBIX ¥ YEJIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc nmmyHoaepuuura yenoseka (BUY) — Bo30yurens CITN/a.

OOpaTHass TpaHCKpHUIILIMI, peBepTaza U uHTerpasa. IlpodunakTuka
pacrpocTpaHeH!s BUPYCHBIX 3a00JI€BaHUIA.
JlemoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbl nutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JHK»,
«Ctpoenne u GyHKIIMOHUPOBaHKE TeHay, «CruHTe3 Oenkay, «[ e HeTHIeCKuil Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xku3HeHHBIM 1uki Bupyca CIIN/la,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: monenu-anmiukanuu «Yaoenue JIHK u Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHEe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1uki, WM KU3HEHHBIM UK KieTkd. MHTepdaza u MHTO3.
[Ipomeccrl, mpoTekawomue B uHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIMmiongHelii WM TallOMJHBIA  XPOMOCOMHBIE  HA0oOpbl.  XpOMAaTHJBI.
[utonmornuyeckue OCHOBBI Pa3MHOXEHUS MW  HUHAUBUIYAIHHOTO  Pa3BUTHS
OPraHUu3MOB.

Henenue knetkun — muto3. Ctaguum muTo3a. [Iponecchl, mpoucxoasiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

DopMbI pa3MHOKEHHUSI OPTaHU3MOB: OECIONIoe U T0JI0BOE. Buibl 6ecrnosioro
Pa3MHOXKEHUA: JEJICHUE HAJABOE, TIOYKOBAHMUE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIS1 CENEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECIIOIOTO.

Meiio3. Craguun Meiiosa. IIporneccel, mpoucxonsume Ha CTagusix Meiosa.
[ToBenenue xpomocoMm B Meuo3ze. KpoccuHropep. buosiormdeckuid CMBICT |
3HA4YCHUE MEN03a.

['amerorene3 — mponecc oOpa3oBaHHsS MOJIOBBIX KIETOK Y IKUBOTHBIX.
[TonoBbIe ’kene3bl: CEMEHHUKU W AUYHUKU. OOpa3oBaHHE U pPa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3ou], SHIEKIeTKa) — CIIepMaTOreHe3 W OBOTCHE3.
Oco0OeHHOCTH CTpPOEHHUsl SHIEKIETOK W crepMaTo3ouaoB. OIUoI0TBOpEHHE.
[Taprenorenes.



NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOIO PA3BUTHS y TMO3BOHOYHBIX JKHMBOTHBIX:
IpoOJIeHre, TacTpyJsius, opraHorede3. IlocToMOproOHambHOE pa3BUTHE. THITBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE, HENpsMOoe (JIMYMHOYHOE). BrmsHue
cpeabl Ha pa3BUTHE OPTaHM3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr m cxeMbl: «@OpMBI Pa3MHOXKEHUS OPraHU3MOB», «JIBoiHOE
OIUIOJIOTBOPEHUE y [IBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOXKEHUE
pactenmity, «J/lemenue xietku OakTtepuitny, «CTpoeHHE IOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounblii 1ukim», «Pemnmukamusa JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsAMoe pa3BUTHE», «l aMETOreHe3 y MIIEKONUTAIOIINX U
yesioBeKkay, « OCHOBHBIE CTaUHU OHTOTCHE3a).

OGopynoBaHue:  MHUKPOCKOTI, MuKporpenapaTtel «CriepmMaTo30UIbl
MJICKOITUTAIOLIETOY, «SMIEKIeTKa MIeKonuTarmeroy, « Kapuoknnes B KJeTkax
KOpEIIIKa JTyKa», MarHUTHasi MOJIeNb-anIuInKalus «JlejreHue KIeTku», MoAeb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbIe U MIpaKTHYECKHE PA0OTHI:

JlaGoparopHass pabora Ne 3. «HaOmromenue MuTO3a B KIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHass pabora Ne 4. «V3ydyeHue CTpOEHHUs TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum renetuku. ictopust pa3BuTusa reHeTUKU. Poib nuTonoruu
U SMOPHOJIOTUM B CTAaHOBJIEHWW TEHETUKHU. BKiag poccHiCKUX W 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKU. MeToapl TeHeTUKH (THOPUI0IOTHYSCKUH,
IIUTOTCHETUYECKUN, MOJEKYJIIpHO-TeHETUUECKU). (OCHOBHBIE TI'€HETHUYECKHUE
NoHsATUA. ['eHeTHYeCKas CUMBOJIMKA, UCIOJIb3yeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnaenem.
MonoruOpuiHOe CKpelldBaHUEe. 3aKOH €IMHOOOpa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JoMUHUPOBaHMS. 3aKOH PACHICIIJICHUS TPU3HAKOB. [ nmnores3a
YUCTOTHI raMeT. [1omHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JlurnOpuaHOE CKpelrBanue. 3aKOH He3aBUCHUMOTO HACJIeI0BAHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHaIU3UPYIOIICe
CKpenuBanue. VMcnonp30BaHne aHATM3UPYIOIIETO CKPETMBAHUS ISl ONIPEICIICHUS
T€HOTHUIIA OCOOH.



CuemieHHOE HaclienoBaHue npu3HakoB. Pabora T. Moprana 1o ciernjieHHOMY
HaCJIEJOBAaHUIO F'eHOB. HapylieHue cuerieHrsi TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTMUEeCKnEe KapThl.

I'eneTnka moma. XpOMOCOMHOE OIPEIEICHUE MOJia. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporaMeTHble oOpranu3Mbl. HaciiemoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIBI H3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAclEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHBIN psii M BapuallmoOHHAsT KpUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IMPU3HAKA U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, win TEHOTHUIUYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meilo3 M MOoJOBOM mpolecc — OCHOBA KOMOMHATHUBHOMN
U3MEHUYUBOCTU. MyTanimoHHasi U3MEeHYMBOCTh. Kiaccudukaiusi MyTaiuii: reHHBbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4rHBI MyTaluii. MyTareHHbIe (PaKTOpBhI.
3aKOH rOMOJIOTMYECKUX PSAAOB B HacleACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKH
YeJIOBEKa: TCHECAIOTHICCKNM, OJIM3HEI[OBRIN, [IMTONCHETUUCCKUM, OMOXUMHUYCCKHMA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TEHOTHUIIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM UYHUCJIE C MOMOLIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00eBaHMS UYCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJIEICTBEHHON MPEapacroioKeHHOCThI0, XPOMOCOMHBIC OOJIE3HHU.
Comartnueckue W TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
3I0pOBOT0 00pa3a >KU3HH, JUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MPEJOTBPAICHUU U JICYEHUN T€HETUUECKUX 3a00JICBaHHI YEJIOBEKA.

JleMmoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuiel 1 cxembl: «K MOHOTMOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCIICIUICHHS U €T0 [IMTOT€HETUYECKast OCHOBay», «3aKOH YHCTOTHI
rameT», «Jlurubpunnoe ckpemmBanuey, «l[utTomornueckre 0OCHOBBI TUTHOPUTHOTO
CKpelnBaHus», «Menosy», «B3auMoIeNCTBUE AJUIENIbHBIX TEHOBY, «I €HEeTUYEeCKue
KapThl PACTCHUM, KUBOTHBIX M 4YeJOBEKay», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HAacCJIEJIOBAHUS, CIIETUICHHOTO C MOJIoM», «KapHOTUIBI YelOBeKa U KHUBOTHBIXY,
«Bunpl m3mMeHunBoCTHY, «MoauduKalMOHHAs HW3MEHYMBOCTHY, «HacnmemoBanme
pesycdaktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.



O6opynoBanue: MoJIeTU-aNTIMKaI « MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonmnoe poMuHupoBaHue», «JdurnOpuaHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII M MUKponpenapart «Jpo3zoduinay (Hopma, MyTariuu Gopmsl
KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

JlabopatopHasi pabora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHnas pabora Ne 6. «M3ydenne Moau(puKaMOHHON N3MEHUYNBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO P U BAPUALIMOHHON KPUBON».

Jlabopatopnasi padora Ne 7. «AHanu3 MyTauuii y Apo30Quiibl HA TOTOBBIX
MHKponpenaparax».

[Ipaktnueckass pabora Ne 2. «CocraBieHHE W aHAIU3 POAOCIOBHBIX
YEJI0BEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns KaKk Hayka M NIPOLECC. 3apOXKACHUE CEIEKIUU U TOMECTHKALIHSL.
VYyenue H. 1. BaBunoBa o 1ieHTpax NPOUCXOXKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuii. LIeHTpbI IPOUCXO0KAECHHS JOMAIIHUX )KMBOTHBIX. COPT, MOpoa, ITaMM.

CoBpeMeHHbIE METOJIbI celIeKIIMU. MaccoBbIii U1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMN pacTeHUl M >KUBOTHBIX. OIlEHKAa 3KCTepbepa. bBIM3KOpoACTBEHHOE
cKpemuBaHue — HHOpunuHr. Yucras mnuHug. CKpeuMBaHUE YUCTBIX JIMHUH.
I'ereposuc, nan rubpunHas cuia. HepoJaCcTBEHHOE CKpenMBaHuE — ayTOPUAMHI.
Otpanénnas rubpuausanus 1 e€ ycnexu. MICKycCTBEHHBIN MyTareHe3 U MoJIy4eHHe
NOJIMIUIONIOB. JIOCTHKEHUS CEJIEKIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib OPOU3BOACTBA. ['€HHAs HMHKEHEpHUs. ITambl
co3ganusi pexomOuHanTHOM JIHK wu TpancreHHbix opranusmoB. Kierounas
uHxxeHepus. Knerounsle KylbTypbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okosiornyeckue M dthyeckue  npobiembl. MO —  reHeTHYecKd
MOJIM(ULUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypumn, I'. /1. Kapneuenko, M. ®@. l1BanoB.

Tabmumsr 1 cxembl: KapTa «lIeHTphl TPOUCXOXKIEHUS M MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. Banosay,
«Ilomumnonnus», «OOBEKTH OuOTEXHONOTUMY», «KileTouHble KyIbTYpHl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBanue: MyJIsiKU TJI0JI0B U KOPHETUIOAOB IUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble U IPaKTH4YECKUE PAdOThI:

Oxckypeust «OCHOBHBIE METOJbI M JOCTHXKCHHUSI CEJIEKIMM PACTCHUU W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN ~ y4acTOK, B TEIUIMYHOE XO34WCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[Ipennochuiku BO3HUKHOBEHHUSI JBOJIIOIIMOHHONW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U e€ MecTto B Ouonoruu. BiusHue 3BOMIOLMOHHONW TEOPHUH Ha Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMIOUMU. [laJe€OHTONOrMYECKUE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHUJIOB B NAJEOHTOJIOTMYECKON JIETONMUCH, MEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune (GayH U Gpaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA W pas3iuyMsi SMOPUOHOB PAa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pPYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYECKHUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX MeETaOOJMYECKHUX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. Ilpeamocelik BO3HUKHOBEHHSA
JapBUHM3Ma. J[BWKyIlME CHUJIBI 3BOJIOUMU BHJIOB Mo JlapBuHY (M30BITOUHOE
Pa3MHOXEHHUE NPU OIPAHMYEHHOCTH PECYpPCOB, HEONpPENENEHHAs U3MEHUYUBOCTD,
0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUA U SBOJIOLIMH.

JBrxymue cuibl ((paxTopbl) 3BOJIOLMHU BUAOB B Mpupoje. MyTalMOHHBIN
OpolecC M KOMOWHATHBHAS W3MEHUMBOCTH. llomynsiiiMOHHBIE BOJIHBI U Jpeid
reHOB. M301us 1 MUTpanusl.

EcrecTBeHHbIl 0TOOp — HampaBisomuid (aktop sBomtouuud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcrnoco0IeHHOCT, OPraHU3MOB Kak pe3yjbTaT »Bodtonuu. [Ipumepsl
MPUCTIOCOOJICHUM Y OpraHu3MOB. ApoMop(03bl U UMO0AATITALIUH.

Bun wu BumooOpaszoBanme. Kpurepuu Buma. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, 3K0JIOrHIECKOe.

MakposBomorusi.  Dopmbl  3BoTONMK:  (QUIETUYECKAs, JTUBEPTEeHTHAS,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOIONNN.



[IpoucxoxaeHue OT HeCHEeUMaIu3UpOBaHHBIX Npenkos. [Iporpeccupyromast
crnenuanu3anysa. AJanTuBHAs paguanus.

JlemoHcTpanuu:

[Toprpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mroiep, A. H. Ceepiios.

Tabmuupl u cxemsl: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emiie», «3apo/IbIIu
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CylLIeCTBOBaHME», «EcTecTBEHHBIM 0TOOp», «MHOroo0pasue cCOpToB pacTEHUI»,
«MHorooOpazue  mopoJ  KMBOTHBIX»,  «llomymsauun»,  «MyrannonHas
U3MEHYUBOCTB», «Apomopdo3bl», «anoamanranum», «OOmas aereHepanusy,
«/IBmxkymue cuibl 3Boimonnn», «Kapra-cxema wMapmipyra nyremectBus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe Bun000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

O0opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M CceMsH, KosuleKuus «lIpumepbl 3allUTHBIX MPUCIOCOOJICHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HaNpaBICHUS SBOIIOLUN», 00bEMHAs MOJETb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuueckass kapra Mupa, KoJulekuus «@DoOpMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHUN», wmojaenb anmukamus «llepekpéct
XpPOMOCOM», BIIaXKHBIE ITpenapathl «Pa3Butue HaceKkoMoro», «Pa3BUTHE JIATYIIKNY,
MuKpornpenapar «/Ipo3oduna» (Hopma, MyTanuu (OpMbl KPbUILEB U OKPACKHU TEIIA).

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast padora Ne 1. «CpaBHeHHe BHIIOB MO MOP(OIOTHYECKOMY
KPUTEPHIO».

Jlabopatopnas pabota Ne 2. «Onucanue nprucrnoco0JICHHOCTH OpraHu3Ma U e¢
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emule.

JloHay4dHbIE TPEACTABICHUS O 3apOXKACHUM >KU3HH. HaydyHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuOreHe3 U MaHChepMus. XUMHUUYecKas
ABOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHMYECKUX BELIECTB M3 HEOPTraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKACHNE XUMUUECKOU 3BoJIronnU. HayanbHble STarbl
ouonornyeckoi spomonuu. ['mnoresa PHK-mupa. ®opmupoBanre meMOpaHHbBIX
CTPYKTYP M BO3HHKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M MX 3BOJIOLHS.
@opMHpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3zHn Ha 3emiie mo 3paMm u nepuoaam. Karapxein. Apxeickas u
mporepo3oiickas dpbl. [lanmeos3oiickas 2pa u €€ TmEpUOIbl: KEeMOPUKCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30Kickas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.



Kaiino3olickas »3pa u €€ TmepuoAbl: MaJCOrC€HOBbIM, HEOTrCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTuka KiuMara M TeoJIOTHYECKHX TpoiieccoB. OCHOBHBIE A3Tallbl
ABOJIFOIIUN PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTCHHA H
AKUBOTHBIX. [[0siBIIEHNE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucteMa OpPraHMYECKOro MHpa KakK OTpaxxeHue dBOJONUU. (OCHOBHBIC
CUCTEMAaTUYECKHUE TPYIMIbl OPraHU3MOB.

DBoJIIOIMA YeIoBeKa. AHTPOIIOJOTHS Kak HayKa. Pa3BuTre npeacTaBiaeHud o
MPOUCXOXKJCHUHN 4YeloBeka. MeToasl u3yueHusi aHtpornoreseza. CxoacTBa u
pa3Inuusl 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTpornioreHesa. HacnencrseHHas K3MEHYHMBOCTh
U €CTEeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 »KWU3HH, M3TOTOBJIECHUE OPYAM
Tpy/ia, MBILJICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU SBOJIOLMMU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK
yMenbld, Yemoek npsaMoxonsiini, YenoBeKk HeaHAEpTaIbCKuK, YesoBek
pasyMmHbiii. HaxoJku HCKOMaeMbIX OCTAaTKOB, BpEMsl CYILIECTBOBaHHUS, OOJACThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OcCHOBHBIE  OOJNIBIIME  pachl:  E€BPOIECOMIHASA
(eBpaswmiickasi),  Herpo-aBCTpajioujiHas  (PKBaTOpHaJibHAsi),  MOHTOJOWIHAS
(a3uarcko-amepukaHckasi).  UepTbl  IpPUCHOCOOJIGHHOCTH  MpPEICTaBUTENCH
YEJI0BEYECKHUX PAC K YCIOBHUAM CYILIECTBOBAHUS. ETMHCTBO YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpetsl: @. Penu, JI. Tlactep, A. Y. Onapun, C. Munep, I'. FOpu, 4.
JlapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHne CoOJIHEUHON cHCTEMBI», «Pa3Butme
OopraHuueckoro wmupa», «PactutenbHass KieTka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckasi kieTka», «COBpEMEHHasi CUCTEMa OPraHMYE€CKOro MHpPay,
«CpaBHEeHHE aHATOMUYECKUX 4YEpPT CTPOEHUS 4YeJIOBEKa U YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJICOHTOJIOTUYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJOBEKa», «/lpeBHenmme moan», «/pesHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKUe pachh».

O6GopynoBanue:  myispku — «lIpoucxoxaenue — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHbOHIIA), CIEMKU WIH
M300paKEeHMsI KaMEHHBIX OpYyJIUN TEePBOOBITHOTO 4YeNOBEKa (KaMHU-YOMIEPHI,
pyowmia, ckpebiia), TEOXpPOHOJIOTMYECKass Tabnuia, KoJuieKius  «Dopmbl
COXPAHHOCTHU MCKOIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThi:



[Ipaktuueckas padora Ne 1. «M3yueHne MCKONMAEMbIX OCTATKOB PACTEHHUU U
KUBOTHBIX B KOJIJIEKIIUSX).

OkcKkypeust  «DBOJIOLMS ~ OpraHuyeckoro mupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WIH KPA€BEIUECKUN My3€il).

Tema 3. Opranusmsl U OKpYysKamoas cpeaa.

DKOJIOTHsl KaK HayKa. 3a/1a4yd U pa3Aelibl 3KOJOruu. MeToabl HKOJIOTMYECKUX
HCCIIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuUTaHUS OpPraHWU3MOB: BOJHAs, HA3€MHO-BO3/YyIIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Dxonornueckue Gpaktopbl. Knaccudukarus 3K0I0rm4ecKux paKTopoB:
abnotuueckre, OWOTHYECKME U AHTPOMNOreHHbIe. JleWCcTBHE HKOJIOTHYECKUX
(aKkTOpOB Ha OPTAHU3MBL.

Abunotndeckue (hakTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoOnenust  OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKHX  (AKTOpPOB.
buonornueckne puTMBl.

buotnueckue paktopbl. Buabsl OM0THUECKUX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmbl. [lapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCATU3M, HEUTpaIu3M.
3HaueHHe OHMOTUMYECKHMX B3aUMOJAECUCTBUU JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B
OPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH Momyssinud. OCHOBHBIE — ITOKA3aTENH
MOMYJISIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. JJnHaMuKa YMCI€HHOCTH HOMYJISIUUU U €€ peryJIsius.

JlemoHcTpanuu:

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

Tabmuupbl u cxemsl: kapTta «IIpuponnbie 30HbI 3emin», «Cpenbl oOUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusitHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISIUN Pa3HBIX BUIOB
paCTEHUI.

Tema 4. Coo0miecTBa 1 IK0JIOrH4YeCKHE CUCTEMBbI.



Coo01iecTBO opranu3MoB — OuoieHo3. CTpykTypbl OuOIEHO3a: BUAOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (muiienas). Buabl-momunantel. CBsi3M B
ouoreHo3se.

Oxonornyeckue cuctembl (3kocuctemsbl). IlonsTue 00 »3KocucTeME H
ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHCTEMbI: TMPOAYLIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB M MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [TumeBsie nenu u cetu. OCHOBHEBIE
MOKa3aTeId AKOCUCTEMBI: OMoMacca, MNPOAYKLHMs. ODKOJIOTMYECKHE IMHPAMUJIBIL:
OPOAYKIMU, YHUCICHHOCTH, Ouomacchl. CBOICTBAa 3KOCHUCTEM: YCTOWYUBOCTD,
caMoperyJssinus, pazsutue. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTEMA XBOMHOIO
WIH [IAPOKOJINCTBEHHOIO JIECA.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak (akTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocdepnr. Kupoe BemectBo U ero ¢GyHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100anbHOM 3KOCHCTEMBl. JlMHAMUYecKoe paBHOBeCME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTb! BeniecTB 1 OMOreOXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emau. AHTpONOreHHbIE U3MEHEHUs1 B Ouocdepe.
I'moGanpHbIE PKOJOTHUYECKUE TTPOOIICMBL.

CocyiecTBoBaHME NpUPOIbI U yenoBedecTBa. CoxpaHeHue OMopa3zHo0Opasus
KaK OCHOBa ycTolunmBocTH Ouocdepsl. OCHOBa PALMOHAIBLHOTO YIPABJICHHS
OPUPOJIHBIMHU PECYPCAMM U UX HCIOJIb30BaHUE. JlOCTHKEHUST OMOJOTMM U OXpaHa
IPUPOJIBI.

JemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsbl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llenn nuTaHus», «IKONOTHYECKas MHPAMUIAN,
«buocdepa u yenosek», «IKocUcTEMA IIMPOKOJIMCTBEHHOIO JIECay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoreHo3 Bomoémayn, «ArporeHos3», «lIpumepHbie
AHTPOIIOTEHHbBIE BO3JAEHUCTBHUS HA PUPOAY», « BaxkHeHIIMe ICTOYHUKY 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelmas cocraBisomas Ouochepsn,
«®akTopel  perpamauuu  nouBy»,  «llapHukoBeii  3pdekr»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OOmas cTpykrypa Ouochepsn,



«PacnipocTtpanenue >kxu3HM B Ouocdepe», «O30HOBBIM »dkpaH Ouochepsb»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3ota B mpupoe».

ObopynoBanue: Mojenb-anmukanus «Tunudable OUOIEHO3b», Tepbapuit
«PacturensHble cooluiecTBa», KouleKIMK «buonenosy», «Bpennrenu BaxHeHnx
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUH PACTEHUN U )KUBOTHBIX,
MpUHAJJISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM oHOTo Bua, KpacHas kuura
Poccuiickoii  ®enepanuy, H300paXeHUsT OXpPaHAEMbIX BHJIOB PACTEHUH H
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
B1OJIOI'NN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K peE3ysbTaTam
OCBOCHHMSI 00yUYaIOIIUMHUCS IPOrPaMM CPEIHET0 00Iero 0opa3oBaHus:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NHWYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMmera «buomnorus»
BBIJICJICHBI CIIEYIONINE COCTABJISIONIME: OCO3HAHHE OOYYAIOIMMUCS POCCUMCKOM
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINpEEeICHUI0, HAJIMYhEe MOTHBAlUM K OOYy4YyeHUIO  OHOJIOTHH,
LIEJICHANPABJIICHHOE DPa3BUTUE BHYTPEHHUX YOEKICHHN JUYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaOIIMXCA PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYHE DKOJOTHYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIM4HOCTHBIE PE3YyNBTATHI OCBOCHHS IpeaMeTa «buosorus» AOCTUTAIOTCA B
€IUHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JAESATEILHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH, HUCTOPUYECKUMU U
JyXOBHOHPABCTBEHHBIMU I[IEHHOCTSAMH, MPHUHATHIMH B OOIECTBE MpaBUIAMU H
HOpPMaMHU MOBEIEHHUS U CTTIOCOOCTBYIOT MPOLIECcaM CaMOIMO3HaHMSI, CAMOBOCTIMTaHUS
W CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULIHUM JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAAKY, YEJIOBEKY TPYyJa U CTApLIEMY MOKOJIECHHIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHAIMOHAJIIBHOTO Hapoja Poccuiickont denepaunu, Npupose U
OKpYXaruien cpene.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « bHoIorHs N0KHbI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUl, TIO3UTUBHBIX BHYTPEHHUX  yOEKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTBITA U OMbITA ACSATEIBHOCTH B IMPOLECCE pean3alid OCHOBHBIX HAIpPaBJICHUI
BOCIUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS



c(hOpPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYaIOLIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHHE
3aKOHa U MPABOMOPSIIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIIbHOCTH MPHU
CO3JJaHUU Yy4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W TIO3HABATEJbHBIX 3aj1ad,
BBITIOJIHEHUA ~ OMOJIOTUYECKUX  DKCIEPUMEHTOB;  CIIOCOOHOCTH  OMNPEICNSThH
COOCTBEHHYIO IMO3UITUIO TT0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOW >KM3HU U OOBACHATH €€; YMEHUE YUYUTHIBAaTh B CBOUX

JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIFOACH C Pa3HBIMU yOCKIECHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMH H
COIIMAJILHBIM  MOJIO)KEHUEM; TOTOBHOCTh K COTPYJHHUYECTBY B Mpoliecce
COBMECTHOTO BBITIOJIHEHUS YYEOHBIX, MO3HABATEIbHBIX U HCCIETOBATEIBCKUX
3a/lay, YBaKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXKICHHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEP KaHUsI; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPAXKIAHCKON UIAECHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHMSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Mepen PonuHol, ropoctu
3a CBOMl Kpai, cBOO PonuHy, CBOM SI3BIK M KyJbTYpY, HPOILJIOE W HACTOSIIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu; NEHHOCTHOE OTHOLICHWE K MPUPOJIHOMY
HAaCJICJIUIO U TaMATHUKAM TPUPO/IBI,
noctuxeHusm Poccum B Hayke, HCKYCCTBE, CIOpPTE, TEXHOJIOTHUSX, TPYAE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUMCKUX yUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMONIOTHY, TIOHUMAHUS 3HAYCHHUS OHOJOTHU B TO3HAHWUU 3aKOHOB MPHUPOJbBI, B
YKU3HU YeJIOBEKAa U COBPEMEHHOT0 0O0IIECTBA; UACTHAs YOKIEHHOCTh, TOTOBHOCTh
K CJIY’)KeHHI0 U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;
3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; chOpMHPOBAHHOCTh

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTh OIICHUBATh

CUTYaIlMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM POIUTENSIM, CO3JaHUID CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMEWHOM W3HU B COOTBETCTBHUM C TPAAULMSAMH HApPOJIOB
Poccuu;
4) ICTETHYECKOIr0 BOCIIUTAHUA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi ICTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILICHHUI;
MOHUMAHHE SMOIIMOHAIIBHOTO BO3/ICHCTBHUS JKHUBOM PUPOBI U €€ [IEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAY€CTBAa TBOPUYECKOM JIMUHOCTH;
5) (Gusuyeckoro BOCHUTAHUA, (POPMHUPOBAHUSA KYJIbTYPbI
310POBbS ¥ IMOLMOHAJIBLHOIO 0JIArONOJyYHs:

MOHUMAaHUE U peau3aliys 3I0pOBOro U 6€30MacHOT0 00pasa XKu3HHU (370pOBOE
MUTAHUE, COOTIOJIEHNE TUTHEHUYECKUX TIPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXKUM
3aHATHH W OTABIXa, pEryJsipHas (U3UYECKas aKTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3UYECKOMY H
IICUXUYECKOMY 3/I0POBbIO; MOHMMAHHUE LIEHHOCTH MPAaBWI HWHIWBUIAYAIBHOTO H
KOJIJIEKTUBHOTO
0€30macHOr0 MOBENCHUS B CUTYAIMIX, YTPOXKAIOMINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMUE MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPYAOBOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TPydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYIOIIO0HE;
FOTOBHOCTh K AaKTUBHOM JIESITEIBHOCTH TEXHOJIOTUYECKOM W COLHAIBHOMU
HaIpaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATh ~ TaKyl0  JEATEJIbHOCTh, HHTEPEC K  Pa3IMuHbIM  cdepam
npodeccHoHanbHON JeATEeIbHOCTH, YMEHHME COBEpINATh OCO3HAHHBIA BBIOOD
Oynymiedt mnpodeccu U peaJu30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IIJIaHBI,
TOTOBHOCTh ¥ CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS:

AKOJIOTMYECKH 11€J1eCO00pa3HOe OTHOIICHHUE K MTPUPOJI€ KaK UCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; TTOBBIIIIEHNE YPOBHS YKOJIOTHYECKON
KYJbTYpbl: TPUOOPETCHHE ONbITa IJIAHUPOBAHUSI TIOCTYMKOB M OIEHKH UX
BO3MOXHBIX TOCJIEACTBUI JJIsI OKpYXKaloleld Ccpeabl; OCO3HAHUE TII00aIbHOTO
XapakTepa dKOJOTMYECKUX MPOoOJIeM U IMyTel ux
pelIeHust; ClIOCOOHOCTh UCIOIb30BaTh MpHOOpETaeMble MPU U3YYEHUU OUOJIOTHUHU
3HAHUS W YMEHHUSA TMpPU pEHICHUH TMpoO0JeM, CBA3aHHBIX C paldOHAIBHBIM
MPUPOJONIONIB30BaHNEM  (COOJIOJIEHNE TpaBWJ  TOBEIEHUS B  MPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEIPUATUE JEUCTBUN, MPUHOCAIINX BPEl OKPYKAIOIIEH IPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATH HEOJIArOMpUSATHBIE HKOJOTHUUECKUE TOCIEACTBUS
npeAnpUHUMAeMbIX JEHCTBUH W TpeAoTBpallaTh UX; HaJU4YUe Pa3BUTOTO



AKOJIOTUYECKOTO MBIIIJICHUS, JKOJOTHYECKON KYJIbTYPhI, OIbITA AESITEIbHOCTU
JKOJIOTUYECKOM  HAMNpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCA HMH B
MMO3HABATEIbHOW, KOMMYHHUKATUBHOW W COLMAIIBHOW MPAaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHYECKON HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTa B MOJUKYIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KYJIBTYpPbl KaK CPEJCTBA
B3aUMOJICCTBUSL MEXAY JIOJbMHU W TO3HAHUS MHUpa; MOHUMAaHUE CHENUu(UKU
OWoJIOTUM KaK HAyKH, OCO3HaHWsS €€ poid B (DOPMUPOBAHHWM PaAIMOHATHHOTO
HAy4YHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO IPEJCTaBICHUS 00 OKpYKalolleMm
MHpe KaK O €IWHCTBE IMPHUPOJIbI, YeoOBeKa U OOIIeCcTBa, B TIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS,
yOeKAEHHOCTh B 3HAYUMOCTH OHOJIOTUM JUIi COBPEMEHHOW IHUBUJIM3ALNU:
obecrieyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIHOCOOHBIX  pelIaTh PECYpCHbIE MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOJA U3 TJIO0ATBHBIX 3KOJIOTHYECKUX MPOOIeM U
obecrieyeHusi  mepexojla K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIlMOHATBLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB M (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IIOJYyYCHHH OHOJOTHMYECKHX 3HAHWUM B IEISIX
MOBBIIIIEHUS OOIIEeH KYyJIbTYyphbl, €CTECTBEHHO-HAy4YHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAIBHOW I'PAaMOTHOCTH 0O0y4Yaromuxcs, GopMUpyemMon
Opyd  HW3YyYCHUH OHWOJIOTHMH; TIOHMMAaHHE CYIIHOCTH METOJ0B  ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJb30BaTh MOJyIacMbIe
3HAHUS JJ1s1 aHAJIU3a U OOBbSICHEHUSI SIBJICHUHN OKPYXKAIOIIETO MUPa U TPOUCXOISAIINAX
B HEM U3MEHEHU, yMEHHUE IeIaTh 000CHOBAHHBIE 3aKJIFOYEHUS HA OCHOBE HAYUHBIX
(akTOB M HMMEIOMMXCS JAaHHBIX C IEJIbI0 TOJYYCHHUS JTOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CAMOCTOSTEIBHO HCIIOJIH30BATh OMOJOrMYECKUE 3HAHUS IS
peuieHust TpoOJieM B pealbHBIX >KU3HEHHBIX CHUTYaIUsAX; OCO3HAHUE IIEHHOCTHU

Hay4YHOM JIeSITEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE;
TOTOBHOCTh M CTOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO M CaMOO0OPa30BaHUIO,
K aKTUBHOMY TTOJTyY€HUIO HOBBIX 3HAHUU 1O OMOJIOTUU B COOTBETCTBHH C
KU3HECHHBIMU ITOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIBTATHI



MertanpeameTHble pe3ysbTaThl OCBOEHUsI ydueOHOro mnpeamera «buosorusp»
BKJIIOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHMPOBO33PEHUS OOy4YaIOIIUXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYYHBIC MOHATHS, OTPaXKaIOIIIe
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHenupuKy METOAOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELIECTBO, dHEPIrus, SBJICHUE, MPOLECC,
CUCTEMA, HAay4YHbIM (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle0BaHue, HaOII0AeHIE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCAIbHbIC
yueOHble JIeHicTBUS (IMO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJSATUBHEIC),
oOecneunBaromye GopMupoBaHue (PyHKIMOHAIBHON TPaMOTHOCTU U COLIMAIILHOU
KOMIETEHIIMH  O0YyYaroluuxcs, CIOCOOHOCTh OOy4arouuxcs MCIOJIb30BaTh
OCBOCHHBIE MEXIUCLUIIMHAPHBIE, MUPOBO33PEHUECKHIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHBbIE ICMCTBUS B TO3HABATEIBHON U COLIMAIBHON MTPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOrpaMMBbl CPEJAHETO OOILEro
00pa3oBaHUsI TOHKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU M03HABATEJIbHbIMH
AEeMCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE T CTBHS:

CaMOCTOATENbHO  (QOPMYJIMPOBATH M AKTYyaJlU3UpOBaThb  MpoOJIEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BaTh MPU OCBOCHUM 3HAHUW IMPUEMBI
JIOTUYECKOrO0 MBIIUIEHUs] (aHaiu3a, CHUHTE3a, CPaBHEHUs, KIacCU(pUKaluy,
00001IeHNs), PACKpbIBaTh CMBICT OWOJIOITMYECKUX TOHATUN (BBIACNIATH UX
XapaKTEpHbIE MPU3HAKY, YCTAHABINBATH CBS3H C APYTUMU MOHATUSMH ); OPEAEIATh
LIEJIU IeSITeJIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUH HX
JNOCTHIKEHHUSI, COOTHOCUTB PE3YJIbTATHI IE€ATEIBHOCTH C MOCTABJICHHBIMU LIEIISMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUI
KUBOM  MPUPOMBI; CTPOUTH  JIOTHUECKHE  pacCyXAeHHUs  (MHIYyKTUBHBIE,
JeNyKTUBHbIE, 110 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHs B
paccMaTpuBaeMBbIX SIBJICHUX, (POPMYJIMPOBATH BHIBOJBI U 3aKIFOUEHUS; IPUMEHSATh
CXEMHO-MOJENbHbIE CPEICTBA I TNPEJCTABICHUSA CYIIECTBEHHBIX CBS3ed M
OTHOLIEHUH B HM3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMI
pa3HOro poJa, BBIIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
pa3pabaThIBaTh IJIaH PEIICHHs MPOOJIEMBI C YIETOM aHAM3a UMEIOIINXCS
MaTEepUAIbHBIX M  HEMATEPHAbHBIX PECYpCOB; BHOCUTh KOPPEKTHBBI B

NEeATENbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LesiM, OLEHUBATh PHUCKUA TOCIEACTBUNA JACSATENbHOCTH; KOOPAUHUPOBATH M

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO M  KOMOMHHPOBAaHHOTO  B3aMMOJCHCTBHS;  pa3BUBATh

KpEaTUBHOE MBIIIJIEHUE TIPU PEIIEHUH KU3HEHHBIX TPOOIIEM.



2) 6a30BbIe HCCIE0BATEIbCKHE NeCTBHUS:

BJIa/I€Th HABBIKAMH Y4EOHO-MCCIIE0OBATEIHCKON U MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMHU  paspelleHuss MpodiieM, CIOCOOHOCThIO U TOTOBHOCTBHIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/I0B PEILIEHUS IPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS; UCIOJIB30BaTh PA3TUYHbBIC BUBI ACSITEILHOCTU 110
MOJTy4YEHHUI0 HOBOTO 3HAHUS, €r0 HHTEPIPETAIIUH, TPEOOPa30BaAHUIO U TPUMEHEHUIO
B y4€OHBIX CHUTyalUsiX, B TOM 4YHCJI€ NPHU CO3JaHUU Y4YEOHBIX M COLHUAIbHBIX
OpOEKTOB; (OPMUPOBATH HAYUYHBIM THUI  MBIIUIEHHS, BIaJAETh HAy4YHOU
TEPMHUHOJIOTHEMN,

KITFOYEBBIMH TOHSATUSIMU U METOJIaMH; CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE

3aJ1a4M B 00pa30BaTEIbHOMN

JESITENIbHOCTH M )KU3HEHHBIX CUTYAIHSIX; BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U
¥ aKTyaln3upoBaTh 3a/ady, BBIABUTATh TUIOTE3y €€ pEIIeHUs, HaXOIUTh
apryMEHTBbI JJI JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJIECHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUHU pELICHUs; aHAJIW3UpPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHUS 3alayd
pe3ynbTaThl, KPUTHYECKH OIIEHWBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSIX; JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, OIICHUBAThH
OpUOOPETEHHBIM ONBIT; OCYLIECTBIATh LEJCHAIIPABICHHBI MOUCK NEepeHoca
CPEZACTB U CIIOCOO0B

AecTBUSL B MpO(ecCHOHATBHYIO Cpely; YMEThb [E€pPEHOCUTh 3HAaHUSA B

MO3HABATEJIbHYIO M MPAKTUYECKYIO 00J1acTH
KU3ZHENIEATEIbHOCTH; YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HbIX MPEIMETHbBIX

oOJjacTeli; BbIIBUraTh HOBBIE MJIEH, MpeJiaraTb OpUTMHAIbHbBIE MOAXOMAbI U

pelieHus,

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MH(OpMaMu (TEeKCTe y4eOHOro
nocoOus, HAyYHO-NOMYJSIPHOM JIUTEepaType, OHOJIOrMYECKUX CJIOBapaAX H
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHAIU3UPOBATH
MH(POPMAIMIO Pa3IMYHBIX BUJOB U (POPM IMpEACTABICHUS, KPUTHUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTD; (POPMYJIUPOBATH 3aPOCHl U IPUMEHSTh
pazMyHble METOJbl TpH TMOMCKE M OoTOOpe Ouojornyeckoil uHpoOpmanuu,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS YYCOHBIX 3a/1a4;

IPHOOPETATh OIBIT HCIIOJIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO MCIOJBb30BaHUS Pa3IMIHBIX
MIOWCKOBBIX ~ CHCTEM; CaMOCTOSITCIIBHO  BBIOMpaTh ONTHUMaJIbHYI (opmy
MpeACTaBICHUs] Ouosiornueckoir mHbopmanuu (cxembl, rpaduKu, JUarpaMMBI,
TAOJIUIIBI, PUCYHKH U IPYTOE);



UCIIOJIb30BaTh HAy4HbIA S3bIK B KauyeCTBE CpEICTBA MpuU paboTe cC
Oouonoruyecko uHPOpMaIMEl: TMPUMEHSTh XUMUYECKHE, (GU3HYECKUE U
MaTeMaTHYeCKHe 3HAKH M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIrJISIAHOCTH;

BJaJ€Th  HaBbIKAMM  paclo3HaBaHWs W 3alUThl  WHOOpMAaIUH,
nH(GOPMALIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMM J1€/iCTBUSIMU:

1) oOleHmne: OCYIIECTBIATh KOMMYHHUKAIIMM BO BceX cdepax >KHU3HH,

AKTUBHO y4aCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKa3bIBATh CY)KICHUS OTHOCUTEJIBHO BBIIIOJIHEHUS IPEJIaracMou
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULIMM JIPYTHX YYACTHUKOB
auanora WiIM JUCKYCCHM); paclo3HaBaTh HEBEpOajbHBIE CpEICTBa OOLIEHUS,
NOHUMAaTh 3HAYEHUE COLUAIBHBIX 3HAKOB, NPEANOCBUIOK BO3HUKHOBEHHS
KOH(MJIUKTHBIX CHUTYallUid, YMETh CMST4aTh KOH(JIMKTHI U BECTH IEPETOBOPHI;
BIIAJETh PA3IMYHBIMH CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBUSA, MOHHUMATh
HaMEpEeHUsl IPYTUX JIIOJIEH, NPOSBIATh YBAXKUTEIBHOE OTHOUIEHUE K COOECETHUKY
U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS; PA3BEPHYTO U JIOTHUHO
U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHas AeSTeJIbHOCTh:  TIOHUMATh u HCIT0JIH30BaTh

MIPEUMYIIECTBA KOMAaHIHON U UHIUBUTY ATbHOU
paboThI IPH peIIeHUH OUOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHHS TPYNIOBBIX (hOPM B3aUMOJICUCTBHUS NPH PEIICHUN YUeOHOUN 3a7auH;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUMN C YUETOM OOLITUX
VHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJICHA KOJUICKTUBA;

MPUHUMATh LEJIHM COBMECTHOW  JICSATENbHOCTH, OPraHW30BBIBAaTh W
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHUIO: COCTABJATH IUJIaH JICHUCTBUH,
pacrpenensaTb pojid ¢ y4éTOM MHEHUH YYaCTHHKOB, OOCYXKIaTh pPE3YyJIbTaThl
COBMECTHOM pabOTHI; OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaKJIOT0 y4acTHHKA
KOMaH/IbI B
oOIuii pe3yNnbTar Mo pa3pabOTaHHBIM KPUTEPHSM; MpeasiaraTh HOBBIE MPOEKTHI,

OLICHMBATh UJICH C IIO3ULIMHU HOBU3HBI,

OPUTUHAJIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATh IO3UTHBHOE

CTPATETNYECKOE TTOBEACHHUE B PAZIUYHBIX

CUTyalusx, IMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIWAaTHUBHBIM.
OBJIaZ[eHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHUBHBIMUA HeﬁCTBHﬂMH:



1) camoopraHnu3amus: UCIOJIb30BaTh OMOJIOTMYCCKHUE 3HAHUS JIJIS BBISIBIICHUS
mpoOJieM U UX
pelieHusl B OJKM3HEHHBIX M Yy4YEOHBIX CHUTyallusX; BbIOMpaTb Ha OCHOBE
OMOJOTHYECKUX 3HAHUH IIeJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX U
IIOCTYIIKaxX II0 OTHOUIEHUIO K >KMBOM IPUPOAE, CBOEMY 3J0POBBIO U 3J10POBBIO
OKPYXKAIOINX; CAMOCTOSITEIBHO OCYIIECTBIIATH IO3HABATEIBHYIO JEATEIBbHOCTD,
BBISIBIISATD
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33J1aud B 00pa30BaTENIbHOM
NEATEIbHOCTH M JKU3HEHHBIX CHUTYalUsX; CAMOCTOSITEIBHO COCTABJIATH ILIAH
pelieHus NpooIEMBbI C YIETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEINOYTEHUI; JaBaTh
OLIEHKY HOBBIM CUTYAIUsIM; PACILIUPSTh PAMKH Y4€OHOTO PEMETa HAa OCHOBE
JUYHBIX MPEANOYTEHUH; eJaTh OCO3HAHHBIM BbIOOP, apryMEHTHUPOBATH €TO,
OpaTh OTBETCTBEHHOCTh
3a pellleHUE; OLIEHNBATh TPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBJICHUIO IIMPOKON 3pyIHUIMH B Pa3HbIX O00JACTAX 3HAHUN, MOCTOSHHO
MOBBINIATE CBOW 00Pa30BaTENBHBIA W KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM; BJIa/I€Th HABbIKAMU [03HABATEIbHOU
pedaexcun Kak OCO3HAHMS COBEPILIAEMBIX JIEHCTBUN U MBICIUTENBHBIX MTPOLIECCOB,
UX PE3yJbTaTOB M OCHOBAHWM, MCHOJIb30BaTh NMPUEMBI pe(IEKCUU AJI OLIEHKU
CUTyalluu, BbIOOpAa BEPHOIO PEIICHUS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATh PELICHUS 110 UX
CHUKEHUIO;
OPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX MPH aHAJIU3€E PE3YIbTaTOB
NEeSATENBHOCTH;

3) npuHATHE cedsl U APYTUX: IPUHUMATD CeOsI, TOHUMAsi CBOU HEJIOCTATKU U
NOCTOMHCTBA; NPUHUMATh MOTHUBBI W AapTyMEHTHl JPYTUX [PHU aHaJIU3E
pe3yJIbTaToOB

NesATEeIbHOCTH; IPU3HABATh CBOE MPABO M MPABO JPYTUX Ha OLIUOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UILIMH JPYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbie pesynbTaThl ocBoeHus mnporpamMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieruduaeckue A yueOHoro npeamera «buonorusy
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JACHUCTBUM MO OCBOCHHIO, HHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH IO MOJYYEHUI0 HOBOT'O 3HAHUS U



NPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX y4E€OHBIX CUTYallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouozorueil. B mporpamme npeameTHble
pe3ynbTaThl MPEACTABJICHBI IO TOAAM O0yUYEHHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPaXKaTh:

C(I)OpMPIpOBaHHOCTL 3HAaHUU O MECTE U poanu OMOJIOTHHU B CHCTEME HAay4YHOI'O

3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJC POCCUICKUX U 3apyOEKHBIX
Y4€HBIX-OMOJIOTOB B Pa3BUTUE OMOIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH Y€JI0OBEKa
JUTSI pEIIeHUS )KU3HEHHBIX 3a]1a4; YMEHHUE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX
TEPMUHOB U MOHSATUN: KU3Hb, KIIETKA, OPTaHu3M, MeTa00In3M (0OOMEH BELIECTB U
MpEBpAIlICHHE 3HEPruu), TOMEOCcTa3 (CaMOpEryJsilus), YpOBHEBas OpraHu3alus
KHUBBIX CHCTEM, CaMOBOCIIPOM3BENEHUE (pEnpOAYKIMs), HaCIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT M pa3BUTHUE; YMEHHE H3JaraTb OUOJIOTUYECKUE TEOPHUH
(kJeToyHasi, XpOMOCOMHAs, MyTallMOHHAas, LIEHTpajbHas JOTMa MOJIEKYJSPHOU
ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u yuenus (o
[EHTpaX MHOroo0pa3usi MU NPOUCXOXKIEHUS KyJIbTypHBIX pacteHuit H. U.
BasusoBa), orpenenaTb rpaHullbl KX MTPUMEHUMOCTH K KUBBIM CHCTEMaM; YyMEHUE
BJIQZIETh METOAAMHU HAyYHOI'O MO3HAHUS B OMOJOrMU: HAOJIOJIEHWE W ONHCAHUE
KUBBIX CHCTEM, TMPOIECCOB M SIBJICHWI, OpraHu3alus W [POBEJACHHE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABUKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIAEAYEeMbIMH BEJIUYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pPE3YJIbTaTOB,
MCIIOJIb30BaHHBIX HAYyYHbIX MOHATHI, TEOPUA U 3aKOHOB, YMEHHUE J€1aTh BHIBObI
Ha OCHOBAaHUM IOJYYEHHBIX pPE3yJbTaTOB; YMEHHUE BBIACNATH CYLIECTBEHHbIE
OPU3HAKKM BUPYCOB, KIETOK IIPOKAapHMOT M JYKapuOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTH NPOIECCOB: OOMEHa BEIIECTB HU
MpEBPAICHHS] SHEPTHUH B KIIETKE, (DOTOCHHTE3a, MNIACTUYECKOTO U SIHEPTreTUYECKOTO
oOMeHa, XEeMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHHUS,
WHJMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma

(oHTOrEHE3); yMEHUE TMPUMEHSATh TMOJYyUYCHHBbIE 3HAHUS Ui  OOBSICHEHUS

OMOJIOTUYECKUX

IIPOLIECCOB U SIBJICHUM, I HIPUHATUSA IIPAKTUYECKUX PELICHUMN B [IOBCEIHEBHOU
KHU3HU C LIeTbI0 00ecredeHnst 0€30IacHOCTH CBOETO 3/10POBbS U 3/J0POBBS
OKPYXAIOIUX JII0/IeH, COOJIIOICHHUSI HOPM TPAaMOTHOTO MOBEJICHUS B OKpYKaroLen
IPUPOJIHON cpesie, TOHUMAaHKEe HEOOXOIMMOCTH UCTIOIb30BaHUS TOCTHKEHU N
COBPEMEHHOMU onojoruu W OMOTEXHOJIOTUI Uil  palMOHAJIBLHOIO
IIPUPOAONOJIB30BAHUS; YMEHUE PEILIATh JIEMEHTAPHBIC TEHETUYECKUE 3a1a4U Ha
MOHO- U



IUTUOPHUIHOE CKPEIIMBAHKE, CIIECTNICHHOE HACIEAOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MpeICcKa3aHUs HACJICIOBAHUs TPU3HAKOB Y
OpraHWU3MOB;, yMCHHE BBINMOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHE pPabOTHI,
coOmo1aTh

MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHHEM; YMEHUE

KPUTUYECKH OLIEHUBATh U UHTEPIPETHPOBATD
uHbOpMaIHIO0 OMOJIOTHIECKOTO coJiepKaHus, BKJIFOYAIOITYIO
IICeBIOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX HICTOYHUKOB (CpPEeaCTBa

MaccoBOU MH(GOPMAIINHU, HAYYHO-TIOMYJIIPHBIE MaTEPHAIIBI), STUYECKUE aCTIEKThI
COBPEMEHHBIX MCCIEAOBAHNUN B OMOJIOTMH, MEJUIIMHE, OMOTEXHOJIOTH; YMEHHE
C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIECHHUS,
000011asi OMONIOrMUYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmapat OMOJOTHH.
[IpenMeTHbIe pe3ynabTaThl OCBOECHHUs yueOHoro npenmera «buonorus» ¢ 11
Knacce NOJKHBI OTPaXaTh:

C(l)OpMHpOBaHHOCTB 3HAaHUU O MECTEC U poau OMOJIOTHU B CHCTEME Hay4HOI'O

3HAHMS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHNH COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTUHBI MHAPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJEC POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKITMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUTSI pEIIeHMS )KU3HEHHBIX 3a/1a4; YMEHHUE PACKPBIBATH COACPIKAHNE OMOIOTUYECKUX
TEPMHUHOB U TIOHSITHIA: BHI, TOIYJISAIMSA, TEHO(POH I, SBOIONHNS, ABUKYIINAEC CHIIBI
(dbakTopbl) HBOJIOLMM, NPUCITOCOOJEHHOCTh OPraHW3MOB, BHJI000pa30BaHMUE,
AKOJIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEAYLICHTHI,
IeMd TMTaHWs, JKOJOTrhYecKas NHupaMuaa, OHOTeoleHo3, Ouocdepa; ymeHHE
u3aratb Owosiorndyeckue Teopuu (dBosronMoHHas Teopust Y. JlapBuHa,
CUHTETHYECKAas TEOpHUs IBOJIIOLUM), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, yepenoBaHus ri1aBHbIX HApaBICHUN U MyTEH 3BOJIIOIUU A.
H. CeseprioBa, yuenust o 6uocepe B. U. BepHanckoro), onpeaensiTh rpaHUllbl UX
MPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHE BJIaJIETh METOJaMHU HAYIHOTO
MO3HAHUsI B OMOJIOTHU: HAOJIIOJCHUE U ONMKHCAHUE >KUBBIX CHCTEM, MPOIECCOB U
SABJICHUM, OpraHu3aiusi ¢ MPOBEJCHUE OMOJOTUYECKOTO  DKCIICPUMEHTA,
BBIJIBUKCHUE THUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEIYyEeMbIMU
BETMYMHAMH, OOBSICHCHHE TIOJYUYCHHBIX PE3yJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX
MOHATHH, TCOPUH M 3aKOHOB, YMEHUE JIeJaTh BBIBOJBI HA OCHOBAHWUH TOJYyYEHHBIX
pe3yibTaTOB;, yMEHHE  BBIACHITH  CYIIECTBCHHBIC  MPU3HAKA  CTPOCHUS
OMONIOTUYECKNX OOBEKTOB: BHJIOB, MOMYJSIUNA, TPOIYIEHTOB, KOHCYMEHTOB,
peoylEHTOB, OHOTEOLIEHO30B M  DKOCHUCTEM, OCOOCHHOCTH  MPOIIECCOB:
HACJICJICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa3oBaHMS,



NPUCTIOCOOTICHHOCTH OpPraHWU3MOB, JCHCTBUS OSKOJOTHYECKHX (PAKTOpOB Ha
OpTraHMU3MBI, IIEPEHOCA BEIIECTB U TIOTOKA SHEPTUU B SKOCUCTEMaX, aHTPOTIOTCHHBIX
M3MEHEHUH B JKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB H
OMOTeOXMMHUECKUX ITUKIIOB B OMocdepe; yMeHue MPUMEHSTh MOJTyYCHHbIC 3HAHUS
UIS  OOBSICHEHHsI OWOJOTHYECKHX TMPOIECCOB W SBJICHWMA, I TIPUHSATHUS
NPAaKTHYECKUX PEHICHUH B TIOBCETHEBHOW JKHM3HM C I1ENbl0 0OOecredYeHus
0€30MacCHOCTH CBOETO 37I0POBBSI M 3J0POBbS OKPYKAIOLIUX JIOACH, COOMIOACHUS
HOPM TPAMOTHOTO TIOBEJIEHHUS B OKpPY)KAIOIIEH MNPUPOTHON cpeze, MOHUMaHHUE
HEOOXOJMMOCTH WCIIOB30BaHMS JTOCTHXKEHUH COBPEMEHHOW OWOJIOTHH IS
paIiOHaJIbHOTO  MPHUPOAOIONIB30BAHUS, YMEHHE  peliaTh  JAJIEMEHTapHbBIE
OHMOJIOTHYECKHE 3a/1a4H, COCTABIIATH CXEMBbI

IEepeHOoca BEIIECTB U HYHEPTUH B IKOCHCTEMaX (LIEMU MUTaHMsI); YMEHUE BbIIOIHATD

1abopaTopHbIE U MIPaKTUUYECKHE paboThl, COONIOAATH

npaBuja npu padbore ¢ ydyeOHbIM M JTAOOPATOPHBIM OOOPYJOBAaHUEM; YMEHUE
KPUTHUYECKH OIEHUBAaTh M HMHTEPIPETUPOBATH WHEOOPMALNIO OHUOIOTUYECKOTO
COJIEpKaHusl, BKIIIOYAIOLIYIO NICEBJJOHAYYHbIE 3HAHUS M3 Pa3IMYHbIX MCTOYHHUKOB
(cpeactBa  MaccoBOl ~ MHQOpMAaIMM,  HAyYHO-TIOMYJSPHBIE  MaTepHalibl),
paccMaTpuBaTh  IJIOOANBHBIE  DKOJOTHYECKHE TPOOJIEMbI  COBPEMEHHOCTH,
(dopMUpPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3MIIMIO; YMEHHE CO37aBaTh
COOCTBEHHbIC MHUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Ias OHOJOTUYECKYIO
MH(GOPMAIINIO U3 HECKOJIBKHX UCTOYHHKOB, TPAMOTHO MCIIOJIb30BaTh MOHSATHITHBIN
amnrmnapatr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (unpponnie)
Ne ni/m oOpa3oBaTe/ibHbIE
NMPoOrpaMmblI Konrpoabubie | IlpakTuueckue
Bcero pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 bronorns kax Hayka 2 0.5 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
2 JKvBBIE cHCTEMBI U X OpraHU3aIus 1 hitps:/m.eds00.ru/741c292
. bu6nmoreka [JOK
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 hitps://m.eds00.ru/7f41c292
bu6nmoreka [JOK
4 IKH3HENeATENBHOCTE KICTKH 6 https://m.eds00.ru/7f41¢292
PasmHOXeHUE 1 HHANBUAYAIBHOE pa3BUTHE bubmuorexa [JOK
5 OpraHu3MOB 5 1 https://m.edso0o.ru/7f41c292
HaciencTBeHHOCTh U H3MEHYHNBOCTE bu6mmorexa [IOK
6 OpraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubnuotexa [JOK
/ OMOTEXHOJIOTUHU 3 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Peseperoe Bpems 1 https://m.eds00.ru/7f41c292
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM (ungppossie)
i NpOrpamMmel Beero Konrtpoabnbie | Ipakruueckue —COPA30BaTEIbHEIC
r
padoThI padoThI pecypeel
bu6mmoreka [IOK
OBommonHonHas 6uonorns 9 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnnorexa [JOK
3emite 9 0.5 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
OpraHu3MbI 1 OKpy3KatOIas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No . Mara uudgposbie
n/n cMa ypora Konrpoabnsie | IlpakTuyeckue | wu3ydeHHs opasosateibHbIe
Bcero pecypcbl
padoThI padoThI
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meroasb! MO3HAHMS )KUBOU IIPUPOJIBI.
[IpakTuueckast padora Ne 1
2 «Mcmonp30BaHue pa3IuIHBIX 1 05 bubmorexa [HOK
METO/IOB TIPH H3yYCHUHU https://m.eds00.ru/863e6122
OMOJIOTrNYECKMX 0OBEKTOB
buonoruueckue cuctemsl, MpoOIECChHI bubnnoreka [JOK
3 U UX U3Y4EHHE 1 https://m.eds00.ru/863e6564
XumMuueckuii coctaB KieTku. Boma u bu6mmoreka [IOK
4 MUHEPAIBHBIE COJIN 1 https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne 6eJIKOB 1

https://m.edso0.ru/863e6b72
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DepMeHThI — OHOJIOTUYECKHE
karanu3atopsl. JlabopaTropHas pabora
Ne 1 «M3yuenune kaTaIuTH4ECKON

bubmuorexa [JOK

0 AKTHBHOCTH (pepMEHTOB (Ha mpHMepe 05 https://m.eds00.ru/863e6h72
aMUJIa3bl WIM KaTajaasbl)»
bubmunorexa [JOK
/ Yriesoast. Jlumegst https://m.edso0.ru/863e6870
bubmuorexa [JOK
8 Hyxneutosere kucnotst. ATP https://m.edso0.ru/863e6d5¢
Hcropus u METObI U3YUEHUS KIIETKH. bu6mmoreka [IOK
9 Knerounas Teopus https://m.eds00.ru/863e6e88
KneTka kak 11€J10CTHAs KUBas
10 cHCcTEMA
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
JlaGopatopHast paborta Ne 2
«M3yueHue cTpoeHUs KIETOK Bu6moreka [IOK
11 paCTeHI’HEI’ KUBOTHBIX, IPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii 110/l MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAaHUEY
bu6mmorexa [IOK
12 OOMeH BeIeCTB WK META00IN3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 doTocunTe3. XeMOCHHTE3

https://m.eds00.ru/863e7¢98
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bubmuorexa [JOK

14 JHEpreTHiecKuii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN HUKI KiIeTKd. [leneHue
Kiaetkun. Mwurto3.  JlaboparopHas
15 pabora Ne 3 «HabuoneHue MUTO32 B 05 Bubmorexa [IOK
KJIeTKAaX KOHYMKA KOpEIIKa JIyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpPOIIpenapaTax»
buocunres OeJka. Peaknus bu6mmoreka [IOK
16 MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bubmunorexa [JOK
17 Tpancasmzs — buocumes bemxa https://m.eds00.ru/863e796e
18 Hexnetounsie hopMbl )KU3HH — bubnnoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBbI pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
5 bu6nmoreka [JOK
20 Meidos https://m.edso0o.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
’1 JlaGopatopHas pabota Ne 4 05 Bu6mmorexa [IOK

«M3yueHne cTpoeHUs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOIpernapaTax»

https://m.edso00.ru/863e81b6
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NuauBunyansHOE pa3BUTHE

bubmuoreka [JOK

22 OpraHu3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o bubmuorexa [JOK

23 HACJIE€ACTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS

24 IPU3HAKOB. MOHOTHOpHIHOE bu6morexa [HOK
CKpEIMBaHUe https://m.eds00.ru/863e8878
JurubpuaHoe ckpenBanue. 3aKoH

25 HE3aBUCUMOT'O HACIICIOBAHUSI BH6JIIH0TeKa [OK
NPU3HAKOB https://m.edso00.ru/863e89a4
CuenieHHoe HaclleJOBaHHUE
npusHakoB. JlabopaTopnas padora
Ne 5 «M3yuenue pe3ysbTaToB Bubmorexa [[OK

26 MOHOTHOPUHOTO 1 AUTUOPHAHOTO 05 https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enernka mona. HacnemoBanue bu6mmoreka [IOK
MPU3HAKOB, CIEIJIEHHBIX C MIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas

28 pabota Ne 6. 3yuenue 05 Bu6miorexa IJOK

MOIU(PHUKAITMOHHON U3MEHYHBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAapUALMOHHON KPUBOI»

https://m.edsoo.ru/863e8efe
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HacnencrBeHHast U3MEHYHBOCTD.
JlabopaTopHas pabora Ne 7.

bu6nmoreka [IOK

29 «AHaIIM3 MyTalUi y Ip030QuIIbI Ha 1 0.5 https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax
bubnunoreka LIOK
30 Tenernka yenosexa 1 https://m.eds00.ru/863e8d78
PesepBuslit ypok. O6006111€HNE 10
31 TeMe «HacaencTBeHHOCTD U 1
U3MEHYMBOCTH OPTaHU3MOBY
bubnuoreka [{OK
32 Cenexuns kak Hayka 1 npoecc 1 https://m.eds00.ru/863¢9214
Metoapl M JOCTHIKEHHUS CeJIeKIINN bu6nmorexa LIOK
33 pacTeHUH U KUBOTHBIX 1 https://m.eds00.ru/863e9214
buoTtexHonorus kak orpacib bubmmnoreka HOK
34 MIPOU3BOJICTBA 1 https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME 34 0 4
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Jara uuppoBbIe
o/ Tema ypoxa Beero Koutpoabnbie | IlpakTuueckue u3ydeHus oOpa3oBaTeIbHbIE
padoThI padoThI pecypchl
. bubnmoreka [JOK
1 DBOJIIOIHS M METOJIBI €€ U3YUCHHS 1

https://m.edsoo.ru/863ea20e
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Wcropus pa3BuTus npeacraBieHuii 00

bubmuoreka [JOK

2 IBOJIIOLIUU https://m.eds00.ru/863e9570

bubmuoreka [JOK

3 MukposBomonys https://m.edsoo.ru/863e9cle
[Tomynsimus Kak 1eMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIUH.

4 JlaGopatopras pabora Ne 1 05 EH6J_IHOTeKa HOK
«CpapHerue BUIOB 1o https://m.eds00.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPUIOY
JBuxyme cuibl  (3J€MEHTapHbIe bubnnoreka [JOK

5 (haKTOpPBI) IBOITIOLIUN https://m.edsoo.ru/863e9da4

. bubnuoreka [IOK

6 EctectBeHHBII 0TOOpP 1 ero (hopMBI hitps://m.eds00.ru/863e9ed0

Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U
Bus0ooOpazoBanue.  JlaGoparopHas Bu6miorexa IIOK

! pabora ~ Ne 2 «Ormmucanne 0.5 https://m.eds00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepa
Hanpasnenus u nytu bubnmoreka [JOK

8 MaKpOIBOJIIOLUA https://m.edso00.ru/863e9cle

9 HeobpaTtumocTs 3BOIIOINN

10 Ucropus u3HU Ha 3emile U METOJbI

e€ u3ydyeHus
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T'unoressr MMPOUCXOKACHUA )KU3HU

bubmuoreka [JOK

11 Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3eMJie 110 3paM 1 bubmuorexa [JOK

12 nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.

13 [TpakTuueckast padorta Ne 1 0 BuGuorexa [IOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 5 https://m.edso0.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX
CoBpemMeHHas cuctema bubnuorexa [JOK

14 OpraHUYeCKOro Mupa https://m.edso0.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIUS YeJIoBeKa (aHTPOIMOreHe3) hitps://m.eds00.ru/863eac2c
JIBroxkymiue cuibl (pakTopsbl) bubnnoreka [JOK

16 aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIMM 3BOJIOLNH

17 YyeJloBeKa
UYenoseyeckue pacsl U NPUPOIHBIE bubnnoreka [JOK

18 aJlarTaluy 4YeIaoBeKa https://m.edso0.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO

19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMIIie»

20 DKOJIOTHs KaK HayKa

21 Cpenpl OOUTaHUS U DKOJIOTHUECKUE bubnmnoreka [JOK
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baxTops

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

AOluoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Moponoruueckne 0COOEHHOCTH

22 PacTeHuii U3 pa3HbIX MECT 05 bubmmoreka [IOK
oOurtanusy. JlaboparopHas pabora Ne https://m.eds00.ru/863eb10e
4. «BnustHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 5 bu6mmoreka [IOK
MOTHHCCKHE (GaKTOpE! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonymsiuuu. [Ipaktuueckas pabora
24 No 2 «ITopcuér nmnoTHOCTH 05
MONYJISIANA pa3HbIX BUJOB PACTEHUN)
CooOriecTBa OpraHu3MoOB — bubnnoreka [JOK
25 OUOLIEHO3 https://m.eds00.ru/863eb46a
DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
26 (3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TIOKA3aTENN IKOCUCTEMBI.
27 DKOJIOrHYeCKHe MUPAMUJIbI. Brbmiorera [IOK
. https://m.edsoo.ru/863eb5fa
CsoticTBa 3xocucteM. Cykueccus
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubnuorexa [IOK

JKOCUCTEMA 3EMITA

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
31 6uochepsl 1 https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Ouochepe 3emin 1
CocymiecTBoBaHUE TPUPOJIBI U bubmmoreka [JOK
33 4yeJ0BeYeCcTBa 1 https://m.edsoo.ru/863ebale
PeseprHblit ypok. O000IIEHNE TEMBI
34 «Coo0l1iecTBa M IKOJIOTMUYECKUE 1
CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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