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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY IJISi ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUs ydeOHoro mnpenmera «buomorus» cocraBuiu:
koHuenryaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEp KaHUs,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKM BBIIMYCKHHKOB, TOJIOXEHHUS 00
o0IIMX HENsSIX U MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oopaszoBanusi B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crienu(uke OUoIoTuHy,
e 3HAUYECHHWU B TO3HAHMM XUBOW MPHUPOABI U 00ECNEYEHUU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM, OITPE/IEIIEHbI OCHOBHBIE (DYHKITUH IPOTPAMMBI 110
Ouo0ruM U €€ CTPYKTypa.

[Tporpamma o 6uonoruu Ma€T MpeacTaBICHUE O IeIsX, 00 00IIeil cTpareruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS O0O0ydYarolIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezaenseT 00s43aTeIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BATeIbHOCTh M3yUeHUsl yueOHOro marepualna C
y4ETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIXCA.

B mporpamme mo OWONOTHMHM TaKXKe YYUTHIBAIOTCS TPEeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEIMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/yUeOHBIX JeHCTBUI 00yUJarOMIUXCs 10
OCBOEGHUIO COJIepP KaHUs OMOJIOTUYECKOr0 00pa3oBaHUsI.

B mporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH B UW3Yy4YeHMHM Ouoyioruu, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAMA  JIMYHOCTH, SKOJIOTHYECKOTO  MBIILICHUS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYJKarouleu
npupoaHoii cpene. [losTomy Hapsay ¢ U3yueHUEM 00IIEOMOIOTHIECKIX TEOPHI, a TAK)Ke 3HAHUHT
O CTPOEHHUH >KHMBBIX CHUCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAOIUX B HHUX
IPOIIECCOB B IIPOrpaMMe 10 OMOJIOTHH YI€IEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYESHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00J€BaHUN  4YEJIOBEKa, MEIUMKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOMl cpele,
aHalu3a BIMSHUSA XO3AHCTBEHHOM JEATETbHOCTH 4YelloOBeKa Ha COCTOSHHE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJIHOW HANPABICHHOCTH Yy4eOHOTO
npeamera «bUONIOrHs MPOJUKTOBAHO HEOOXOIUMOCTBbIO 0OECHeueHHs YCIOBUM Ul pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBbHOTO OMOJIOrMYecKOoro o0Opa3zoBaHus, KOTOpas Mpernoaaraet
dopmHpoBaHUEe y OO0yYaromUXCs CHOCOOHOCTH AAANTUPOBATbCd K M3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpefaHero oOIiero odpa3zoBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpoOBaHUE y OOydYarOUIMXCsl MPEACTaBICHUH O HAayyHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS JJIS: TO3HAHWS 3aKOHOB >KMBOH TPHPOJIBI,
dopmupoBaHus (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3o0macHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HayeHne OWONOTHST MMEET TakKe Ul peIIeHUS BOCIMTATENBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero o0pa3oBaHus, COMMAIM3aAIMK oOydJarommxcs. M3yuenue
O6uosornu obecrnednBaeT ycaoBUs s (OPMUPOBAHUS MHTEIUIEKTYyalbHBIX, KOMMYHHKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHUECKOW KYJIBTYphl, CIOCOOCTBYET WHTETpAIHU
OMOJIOTHYECKUX 3HAHUU C MPEICTABICHUSIMHU M3 JPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHBIE TONIOXKEHUS O TPeHA3HAYCHUH YYeOHOTO TpeaMeTa



«buonorus» cocTaBMUIM OCHOBY ISl OIIPEIETICHUS [TOAX0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
CoJIeprKaHusl, IPEJCTABICHHOTO B IIPOTpaMMe 110 OUOJIOTHH.

OT160p conepkanus yuedHoro npenmera «buonorusp» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe s (hOpMUpOBaHMS OOIIEH KyJIbTYpbl, ONpEAEISIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KH3HU U MPAKTUYECKOU HesTenbHOocTH. Ocob0e MECTO B 3TOM CHUCTeMe 3HAHUIl
3aHMMAIOT DJIEMEHTBl COJICPIKAHUS, KOTOpPBIE CIy’)KaT OCHOBOM Juisi  (OPMUPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJiepKaHusl y4eOHOro maTepuaia B IporpaMMe Io Ouoioruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIIMYUTEILHBIX OCOOSHHOCTSX
YKUBOM IPUPO/IBL, O €€ YPOBHEBOM OpraHu3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuyeOHoro npeamMera «buoIorus» BBIJCICHBI CIASAYIONINE COJiepKaTelibHble TUHUU: «buonorus
KaK Hayka. MeTonbl Hay4yHOTro no3HaHus», «Kierka kak Ouonornyeckas cucreMay, «Opranusm
Kak Ouoyiornyeckasi cucreMay, «CucrteMa U MHOT0oOpa3ue OpraHudecKoro MUpay», « IBOIFOIUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Henp usyuenuss yueObHoOro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA /Ui TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1ay:

OCBOCHHME OOYYaAIOIIUMHCS CHCTEMbl 3HAHHM O OMOJOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3axX, MpaBWJIaX, CIY>KallMX OCHOBOH s (OpMUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOJaX HAyYHOTro IO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluw,
BBIJIAIOITUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBaHue y oOydarolmuxcs MO3HABaTENbHbBIX, UHTEIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O IMYTSAX Pa3BUTHUS B OMOJOTUU HAYYHBIX B3TJIANIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJICHHE Yy oOydJarommxcsi oOImel KyabTypbl, (yHKIIMOHAJIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBJICHHS OKPYXKAIOIIETO MHpa KUBOM MPUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydarolUMXcs YMEHUW WIUTIOCTPUPOBATH 3HAYCHHE OMOIOTHYECKHX
3HAHUW B TMPAKTHYECKON [EATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJTOBEKOM >XHWBOW IMPUPOJIBI,
HEOOXOIUMOCTH OEpeKHOTO OTHONIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS SKOJIOTHUYECKOM
KYJBTYPBHI, 1J1s1 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCETHEBHOW >KU3HU JUIS OICHKU
MOCJIC/ICTBU CBOEHM JNEATETLHOCTH TIO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COONMIOICHHE Mep MPOPUITAKTHKH 3200JIeBaHUN.

B cucteme cpennero obmero odpazoBanus «buosorusy, nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOW o0xacTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

Jlnst u3ydeHust 6uosoruu Ha 6a30BOM YPOBHE Cpe/IHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 gacos: B 10 knmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).
COJAEPKAHUE OBYUYEHUS



10 KUIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouomoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOI KapTUHbBI Mupa. CucTeMa GMOJOTHYECKUX HaYK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONKCaHUe, U3MEPEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOIBD).

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

[Mpaktnueckas pabora Ne 1. «Vcmonp3oBaHUE PA3NMUYHBIX METOJOB IPH HU3YYCHHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cMcTeMbI U X OPTraHU3aIUs.

JKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET Hu3ydeHusi Ouonoruu. OTIWYUE >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OwocucTeM W HUX pasHOOOpa3ue. YPOBHHM OpraHu3aIllid OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJISLUHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHncTpauum:

Tabmunbl 1 cxembl: «OCHOBHBIC TPU3HAKK JKU3HH», «YPOBHH OpraHU3alMHA >KHBOU
TIPUPOJIBI».

ObopynoBanue: moaens Mosekybl JTHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIECTKH.

XVMMUYECKUI ~ COCTaB  KJIETKHM.  XHMMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMEeHTHI. Bosia 1 MUHepanbHbIe BEIIeCTBa.

@OyHKIMM BOJIBI M MHUHEpaAJbHBIX BeUIECTB B KieTke. [lognep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. CoctaB u ctpoeHue 0eKkoB. AMUHOKHUCIOTHI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€JIKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMU OEITKOB.

depMmeHTHl — Ouonornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otnnuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U Ie30KCHpr003a), Iucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJUKOTeH, IeJUlto03a). buonornueckue (yHKIMN
YTJIEBOJIOB.

Jlunuasl:  Tpurmuuepuasl, Gocomunuabl, crepoussl. [uapopunbHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUIHUJIOB KaK
HCTOYHUKOB DHEPIHH.

Hyxnennossie kucnoter: JIHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuun PHK. Bugast PHK. AT®: crpoenue u
GyHKIIH.



[utonoruss — Hayka o kierke. KierouHas teopus — mpuMep B3aUMOJICUCTBUS HIECH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIICTKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue Ipru3HaKky KJIETOK: 3aMKHYyTasi Hapy KHast
MeMmOpaHa, monekyJbsl JIHK kak reneTnueckuii anmnapar, CUCTEMa CUHTE3a OelIKa.

Tunbel kieTok: sykapuoTudeckas U Inpokapuorudeckas. OcOOEHHOCTH CTPOEHUS
npokapuoTudeckoit kinetku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPHOHON KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIHMKC, WX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoilctBa M (yHkuuu. lluromnazma M €€ OpraHoM[bI.
OnnomemOpanusbie opranouasl kietku: JIIC, anmapar [onbmaxu, 1m3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, IIacTUbl. IIporcxoxaenne MUTOXOHAPUH U TU1acTUA. Bust
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHU: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUA0OB KIETKU. BKitoueHus.

Snpo — perynsTopHbli neHTp KieTku. CTpoeHue sapa: suepHas 0001049ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanum:

IToptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacripenesnieHne XMMHUYECKUX 3JIEMEHTOB B  HEXHMBOW  IPUPOLE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabauiel u cxemsl: «Ilepuoauyeckas Tabnauia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Mosekyisl Oenka», «CtpoeHue GpepmMeHTay,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenne monekynst ATDy», «CtpoeHne 3ykapuoTUuecKon
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENBbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIAEBOABDY, «JIMmuabm.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, 00OpYJOBaHUE JUIsl MPOBEACHUs HAOJIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKHE PAadOThI:

JIaGopatopnas pabdora Ne 1. «/3yueHune KaTtaluTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparopHast pabota Ne?2. «M3yueHue CTpOEHHs KIETOK pAacTE€HHH, >KMBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. ZKusHeaessTeJIbHOCTh KJICTKH.

OOmeH BemiecTB, MM MeTabOAM3M. AccuMwInMs  (TUlacTUYeckuil oOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Posb
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B MOHUMaHUH METa00IM3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIif. Ponb depmenToB B 0OMeHe
BEIIECTB M MPEBPAIIEHUH YHEPTHH B KIIETKE.

@otocunte3. CaeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peaknmu ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PAaCTEHUI.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OakTepun. 3HAYCHHE XEMOCHWHTE3a JJIs KU3HH Ha
3emuite.

DHepreTHyeckuii oOMEH B  KieTke. PacmierieHne  BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buapl. KuCIOpogHOE OKHCICHHME, WIM KIETOYHOe JbIxaHue. OKHCIUTEeNhHOe
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmanus u JIHK. Peammzamms
TeHEeTHYeCKO MHpopMaMu B KieTke. ['eHeTHUecKuil KoJ M ero CBOMCTBa. TpaHCKpUIILIUS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunHTe3 Oenka. Drtamnbl TpaHcasauud. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oerka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Mcrtopusi oTkpbeitus BupycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHS W KU3HEHHOTO IMKJIa BUPYCOB. baktepmodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BHUpycamMH. Bupyc nMMmyHonedumrta
gyenoBeka (BUY) — Bozoyaurens CITM/la. OOpaTtHasi TpaHCKpHIIIHS, peBEpTa3a U WHTETrpasa.
[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.

JdemMoHcTpanum:
Ioptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.
Tabmuiet ~ u cxembl: «Tumbl  muTadus»y,  «Merabomuzm»,  «MUTOXOHIIPHS,

«JHepreTndeckuii ooMen», «Xmnopomiact», «Dotocunres», «Ctpoenne [IHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenmka», «l'eHeTmueckuit  Kom»,  «BuUpychD»,
«baktepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIIWIa, ©Oaxrepuodaray,
«Penmukanust JJTHK».

O6opynoBanue: moaenu-anmiukauun «Yasoenue [IHK u Tpanckpunius», «buocunres
Oenka», «CTpoeHHEe KIETKN», Mojieb cTpykTypsl JIHK.

Tema 5. Pa3MHOKeHNe U MHAUBUIYAJIbHOE PA3BUTHE OPTAHU3MOB.

KieTounslii muKII, WM JKU3HCHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYAIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue knetku —muto3. Cragun mutosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTaUsAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — alonTo3.

@opMbl  pa3MHOXKEHHSI OpraHuU3MoOB: Oecmojioe U 1mosioBoe. Buasl  Oecrosnoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHueE,
BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIHUH.

[TosoBo€ pazMHOKEHUE, €70 OTIINYUS OT OECIONOrO.

Meiio3. Cragun menosa. Ilponeccsl, mpoucxonsamue Ha craauax Meinosa. [loBenenune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE XKene3bl:
CEMEHHHMKHU M sSMYHUKH. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CnepMaro30uj,
AWIEKIeTKa) — crepmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHSA Y MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTpyJssaius,
opranoreses. IlocTamMOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIBHOIO PAa3BUTHS: MPSAMOE,
HenpsiMoe (JIM4uHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTa NN
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuiet u cxembl: «@OpPMbI pa3MHOKEHHSI OPraHU3MOBY, «JIBOHHOE OIJIOJJIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenne kiuetku OakTepuii»,
«CTtpoeHune moJyIoBbIX KIETOK», «CTpoeHne xpomocomsl», «Kierounslil nukm», «Pernmukanus




JHK», «Mutos», «Meiios», «IIpsMoe u Henpsimoe pazBUTHEY, «[ aMeTOreHe3 y MIIEKONMUTAOIIUX
U 4esioBeKa», « OCHOBHBIC CTaUH OHTOTI'CHE3a).

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30ubl MIICKOITHTAIOIIETOY,
«SlinexneTka miekonuTaromero», « Kapuokunes B kiieTkax Kopemika Jiyka», MarHuTHas MOJ1eJb-
anmukanus «/lenenue knetkny», monens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTHYeCKue padoThI:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuUTHS TEHETUKU. Poip LUTOJIIOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOr€HETUYECKUH, MOJIEKYJISIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUUECKUE MOHATHUS. [ eHeTHYecKkas CHMBOJIMKA, UCTIOJb3yeMasi B
CXEMax CKpEeIMBaHHII.

3aKOHOMEPHOCTM  HACJIEJOBAHMS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHaenem.
Monoru0OpuaHoe cKpenBanue. 3akoH eAMHo00pa3us THOpUI0B mepBoro noxosienus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmorte3a uyuctorhl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[[uToreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPCIIMBAHUSA. AHAIM3UPYIONIEe CKPEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JITISl ONIPEICTICHHS TE€HOTUIIA OCOOH.

CuemnnieHHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
HacJe10BaHHI0 TeHoB. HapylieHue cuenyieHnsi TeHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHS HACJIEICTBEHHOCTH. | eHeTHUEeCKrEe KapThI.

I'eneTuka nmona. XpoMOCOMHOE OINpEETIeHUE 1M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnmemoBaHue TpPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl ©I3MEHYMBOCTH: HEHACIIECTBEHHAS U HAaceACTBEHHAs. Poib cpeb
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKa MOIU(PUKANMOHHOW HW3MEHYHBOCTH.
Bapuanuvonsslil psa 1 BapuanvoHHass kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacneacrBennas, uiv reHOTUNIMYECKast, ”3MEHYNBOCTh. KoMOMHAaTUBHAS N3MEHYUBOCTD.
Meiio3 u TmONOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHsble (akTopbl. 3aKOH TOMOJIOTHUECKUX DPSIIOB B HACIEACTBEHHOMN
m3menunBocty H. U. BaBunosa.

BresinepHast HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA:
TeHealoTHYeCKuii, OJIM3HELOBbIM, IUTOTCeHETUYECKUH, OHOXMMHYECKHH, MOJEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE Ompe/esieHne TEeHOTUIA: TTOJIHOTEHOMHOE CEKBEHHUPOBAHWE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ momoipio [I1[P-ananusa. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HM C HAcleACTBEHHOM MpeapacroioKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue W TeHepaTHUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuntIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA U JICUEHUS T€HETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHMUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHISCKUX 3a00JICBaHMI YeTIOBEKaA.

JdemoHcTpaumnu:



Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHUOPHUIHOE CKpPEHIMBAHKUE U €r0 LIUTOT€HETUYeCKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurubpuanoe ckpeuBanue», «lLluronornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meriosy, «BzanmoneicTBrue ajsieabHbIX T€HOBY, «[ €eHeTHnUecKue KapThl PACTEHHM, )KUBOTHBIX U
yesnoBeka», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUNIEHHOTO C II0JIOMY,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocti», «MonudukanrmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anminkauun «MoHorubpuaHoe ckpeuuBanuey, «HemnomnHoe
JOMHHHUPOBaHHEY», «JlurmbpuaHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytauuu Gopmbl KPBUILEB U OKpPAcKu Tela), repdapuit
«I"0pOoX OCEBHOW».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M AUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaboparopHast padota Ne 6. «3y4ueHre MOAH(PUKAITMOHHON U3MEHYUBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIUOHHON KPUBOI.

JlaGoparopHass pabora Ne7. «AnHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa U Ipolecc. 3apoKJIeHUE CEIeKIUU U JAoMecTuKanus. Ydyenue H.
W. BaBunoBa 0 LEHTpax HPOMCXOXAEHUS U MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIMH. MacCoBbIi M MHIUBUAYaAIbHbIH OTOOPBI B CEIEKIMH
pacTeHuii U KUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoicTBEHHOE CKpelMBaHUEe — UHOPUIAMHT.
Yucras nuaud. CKpelBaHie YUCTBIX JTUHUHN. ['eTeposuc, nunu rudpuaHas cuiia. HepoacrBenHoe
cKkpemuBaHue — aytOpuauHr. OtpanénHas ruOpuauzanus U e€ ycnexu. lckyccTBeHHbIN
MyTareHe3 W TOJYy4Y€HHE MOJIMILUIONI0B. JIOCTMIKEHUS CEJIEKIMM PAcTeHHMM, *XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorus kak oOTpacib NPOM3BOACTBA. ['€HHas MH)KeHEpHsa. OTalbl CO3/aHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umnxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHi. KiioHnpoBaHMe BBICOKOIIPOYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpodiemsl. MO —
TFeHETUYECKU MOJAU(PHUIUPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXAEHUS U MHOrooOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KMBOTHBIX», «COpTa KyJBTYpHBIX pacTeHHi», «OTnanéHHas
rubpunmsamus», «Paborel akamemuka M. @. MBanoBay, «llomummonaus», «OOBEKTHI
o6uotexHomorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpynpoBaHuEe U MEepeHOC
TEHOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKH TUIOZOB U KOPHEIJIONOB JTUKUX (OPM U KyJIbTYpHBIX COPTOB
pacteHui, repoapuii « CerbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJIEKIMU PACTeHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».




11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MeCTO B OMOJIOTHH. BiusHue 3BONMIONIMOHHON TEOPHH HA pa3BUTHE OHMOJIOTHU U IPYTHUX HAYK.

CeuzerenscrBa »BoMOLMK. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JIETOMHCH, ITepexoanbie (hopmbl. broreorpaduueckue: cXoacTBO U
pasnuuue ¢ayH u GJop MATEPUKOB U OCTPOBOB.

OMOpPHOIOrMYEcKHEe: CXOACTBA M pa3ivuus 3MOPHOHOB pa3HbIX BHUJIOB I1O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTAPHBIE OpIaHBbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKymime Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpENeNEHHAas HW3MEHUYMBOCTh, OOpbOa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIIT 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULa BUA U 3BOJIOLUY.

JiBmkyme cuibl ((hakTopbl) SBOJIIOLMU BHIIOB B IpUpoje. MyTallMOHHBIN Mporece u
KOMOMHATUBHAs U3MEHUYMBOCTb. [lomynsiuoHHbIe BOJIHBL U Apeiid reHoB. M3onauus u Murpamus.

EcrecTBeHHBI 0TOOp — Hampapisromuii (akTop 3BoronuH. DOpPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPTaHU3MOB KaK pe3yJbTatT 3BoIoIuH. [IpuMeps! npucnocobaeHnit
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANITALIUH.

Bun um BumooOpasoBanme. Kputepum Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHUeCcKoe.

Maxkpoasomtonus. @opMbl 3BONMIONUM: (pHIIETHYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napamniensHas. HeoGpatumocTs 3BoMOLNN.

[IpoucxoxaeHne  OT  HECHEIUAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromias
crienuanu3anys. AfanTuBHas pagdaiusl.
JdemoHcTpaumnu:

Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel  u  cxembl: «Pa3BuTHe OpraHMyeckoro wMupa Ha 3emie», «3apOoJbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «PopMbl OOprObI 3a CyIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue copToB pacTeHuil», «MHorooOpasue MopoJ
JKUBOTHBIX), «ITomynsimumy, «MyTanuonHas U3MEHYHBOCThHY, «ApoMopdo3bI»,
«Monoanganranuny», «OO0mas nereHepauus», «JBHKylme cuiibl 3Boionun», «Kapra-cxema
mapuipyta mnyremectsust Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucnocoOiaeHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY .

O6opyoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKU, HA0OP IJI0/10B U
ceMsiH, KoJutekuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HAIpPaBIIEHUS IBOJIOLNNY», 00bEMHAs MoJieb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, KojuleKuus «DopMbl COXpPaHHOCTH HCKOMAEMBIX
’KUBOTHBIX U pacTeHMil», Mojaens anrmuukauus «llepexpéct xpomocom», BiaKHbIE Mpenaparbl
«Pa3Butne Hacekomoro», «Pa3zBuTHe mnATYIIKM», MHUKporpenapar «/lpozoduna» (HOpMma,
MyTaluu GOPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(OJIOTHIECKOMY KPUTEPHIOY.




JlabopatopHass pabota Ne2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3Ma © eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuyHble MpeACTaBICHUS O 3apOXkKACHUM XKu3HU. HayuHble runoTe3bl BOSHUKHOBEHHS
KU3HM Ha 3emuie: a0HoreHe3 M MaHCIepMus. XUMUYecKass 3BONIONUS. AOUOTEHHBIM CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE IMOTBEPKICHUE XUMUYECKON
sBosronny. HavaneHble aTamnsl Onosiorundeckoii sotoruu. ['unoresza PHK-mMupa. ®opmuposanune
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX HBOJIOIUSL.
PopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o 3pam u nepuoam. Katapxeii. Apxeiickasi u mpoTepo3oickas
apsl. [laneo3oiickas 3pa u e€ nepuobl: KeMOPUNCKHA, OPTOBUKCKHMA, CUITYPUUCKHNA, IEBOHCKHM,
KaMEHHOYTOJIHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepuo/ibl: MajJI€OreHOBbIM, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMAaTa U T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
PACTHTEILHOTO U )KUBOTHOT'O MHpa. ApoMOp(O3bl y paCTCHHI U )KUBOTHBIX. [l0sBIIeHUE, paciBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIbl OPraHU3MOB.

OBonronusl  4yenoBeKka. AHTpONoJiorus Kak Hayka. Pa3Butue mnpeacraBieHud o
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/1cTBa ¥ pa3andus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YEeTIOBEKA.

JBuwxkyiue cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHHUE,
peub.

OcHOBHBIE CTaJMM ¥ BETBH JBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMEbIi,
UenoBek npsmoxoasamuii, YenoBek Heanaepraibckuid, YenoBek pasymubii. Haxomaku
HCKOITAaeMBIX OCTaTKOB, BPEMs CYIIECTBOBAHHS, 00JACTh paclpoOCTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOIEHHOCTH IIPECTaBUTENIEH YEIIOBEUECKUX Pac K YCIOBUAM CylllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

Hoprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3aukHoBeHne COTHEYHON CHCTEMBI», «Pa3BuTHE OPraHMYECKOTo
mupa», «PactutenbHas kietrka», <«OKuBoTHas kinerka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeNoBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YenoBeKay», «/[peBHeimme moam», «/peBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeroBeuecKne pach».

Ob6opynoBanue: Myisoku — «IIpoucxoxnenne dyenmoBeka» (OIOCTBI  aBCTpPaIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTallblla, KPOMAHBOHIIA), CIACTKU WM H300pakeHUsT KaMEHHBIX OpYIui
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyomsia, cKkpediia), TeoXpoHOJIOTHYECKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTEHUID.

JlaGoparopHble U NpaKkTH4YecKue padoThbi:

[TpakTuueckas padora Ne 1. «M3y4yeHre NCKOMAeMbIX OCTATKOB PACTEHUN W )KUBOTHBIX B
KOJUTEKIIHSX).

DKcKypcusi «IBOIIOLKS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WITU
KpaeBeIUECKUI My3€eil).




Tema 3. Opranusmbl 4 OKpY Kalolias cpejaa.

DKOJIOTHST KaK HayKa. 3aJadyd M pas3liefbl JKOJIOTHMH. METOoJbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHas!.

Okonorudeckue ¢akropel. Knaccudukamus skomorumueckux (HakTopoB: abMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JlefiCTBUE SKOIOTNYECKUX (PAKTOPOB HA OPraHU3MBbI.

AbGunornueckue  (aKTOppl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojornueckue puTMsl.

buornueckne ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHLUS,
XMUIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusM, koonepamnus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyssiud. OCHOBHBIE IIOKA3aTeaM IOIMYJIALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. JIuHamuka
YHUCJIEHHOCTH MOIMYJISILUU U €€ peryJisiusl.

JdeMmoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkerns.

Tabnuue! u cxemsl: kapra «IIpupoaHble 30HbI 3eminy, «Cpeasl 0OUTaHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYJISLUU
uHby30pun-Tydenbkn», «llumessie nenmy.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

JIaGoparophas padota Ne 3. «Mopdonoruueckre 0coOEHHOCTH PACTEHUM U3 pa3HbIX MECT
oOUTaHUN.

JIaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloncuér mI0THOCTH MOMYJISALMI pa3HbIX BUJOB PACTEHUI».

Tema 4. CooOmecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpyKkTypbl  OHOIIEHO3a:  BHUAOBas,
NpOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTtue 006 skocucTtemMe U OGUOreolEHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJOTMYECKHE MHUpaMUAbL: MPOAYKLHHU, YUCIEHHOCTH, Ouomaccel. CBolcCTBa
HKOCHUCTEM: YCTOMUMBOCTh, CAMOperyJisiLus, pazsutue. CyKkuieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. IDKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOoskocucTeMbl. buonornyeckoe u
X035 CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycTrounBoctr sKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OHOC(epbl Kak TII100aTbHONH 3KOCHUCTEMBI.
JnnaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHYECKHE IMKIJIBI 3JIEMEHTOB (Yriepoja, a3zoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
HKOJIOTUYECKUE TIPOOIEMBI.



CocyuiecTBoBaHM€e TPUPOIbI U yenoBeuecTBa. CoxpaneHue OnopasHooOpas3us Kak OCHOBA
ycroiunBoctu 6rochepsl. OCHOBA PAlIMOHAIBHOTO YIPABICHUS MPUPOIHBIMU PECypcaMu M UX
UCHoJib30BaHue. JlocTukeHuss OMONIOrUK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuie! u cxembl: «lIumesble nenn», «buoneHo3: cocras U cTpykTypa», «lIpupogHsie
coobmectBay, «llenu nutanus», «Kkonoruueckas nupamuna», «buocdhepa u yenoex»,
«3JKocucTeMa MMUPOKOIUCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOTO Jiecay, «bruoreHo3 Boioémay,
«ArporeHo3», «lIpumepHble aHTPONOTEHHBIE BO3JCUCTBUS Ha MOPUPOAY», «Baxueiime
WMCTOYHHMKHU 3arps3HEHUs BO3JyXa W TPYHTOBBIX BOA», «l[louBa — BakHeillas cocraBisitonias
ouocthepnr», «DakTopsl Aerpamauumud  nouB», «llapHukoBbiii  3ddexT», «DakTOpPbHI
PaIMoaKTUBHOTO 3arpsi3HeHUs1 Onocdepr», «O01mas cTpykrypa duocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «Kpyropopor yriepoma B Guochepe»,
«KpyroBopot azora B Ipupoae».

O6opyoBaHue: MOAETb-aNIINKALIHS «Tunnuneie OHOLIEHO3BD», repbapuii
«PacturenpHbpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurennm — BakHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuui U KOJUICKIIMM pPAcTeHUH U HKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kaura Poccuiickoin
®Denepatuu, U300paKEHUS OXPaHsIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.

[NITAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA I[MTPOI'PAMMEBI 110 BUOJIOTUNU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUIA

Cornacno ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYaIOUIMMHUCS IPOTPaMM CPEAHEro o0Iiero oopa3oBaHMs: JINYHOCTHBIM, METAPEJIMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType NTHMYHOCTHBIX PE3YJbTATOB OCBOEHUS TpeaMmera «buonorvs» BbIICICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)JaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOTPEEICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 00Y4atOIINXCsl PYKOBOJACTBOBATHCS B CBOCH
ACATCIIBHOCTH LIECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NNPUCYHINMMH CHUCTEME OMOJIOTMYECKOTO
o0pa3oBaHus, HATUYHE YKOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTABUTH 1IETTU U CTPOUTH
JKU3HCHHBIC ITIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMera «buoorus» JOCTUTAIOTCS B €IMHCTBE
yq€6HOI\/JI M BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TPyJda U CTapIIEMy ITIOKOJEHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEe)KHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIEOUI0O U TPAJAULHUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoae U OKPY-KaroIIeH cperie.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS yUeOHOTOo npeaMeTa « buonorus» A0KHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTBH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMW, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOTO  0O0IIecTBa,



paCiupC€HUC XKHU3HCHHOI'O OIIbITa W OIbITAa ACATCIBHOCTH B IPOLECCEC pcaln3alliid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCIIMTATEIbHON JACATCIIBHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaskIaHCKOro BOCIIATAHMA:

COPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMHM  OOYYarOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YIeHAa POCCHIUCKOTO O0IIECTRa;

OCO3HAHUC CBOHMX KOHCTUTYHUHMOHHBIX IIpaB U O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHaA U
IPaBOTIOPSJIKA,;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESTENBHOCTHU IIPU CO3/IaHUU YUEOHBIX IIPOEKTOB,
pelieHrr yueOHBIX M MI03HABATEIbHBIX 3a/1ay, BBITOJHECHUH OMOJOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OIPEIEISATh COOCTBEHHYIO IO3MIIMIO 110 OTHOMICHHIO K SIBJCHUSM
COBPEMEHHOM )KU3HH U OOBSICHATH €€,

YMCHUC YUUTBIBATH B CBOUX I[eﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aMMO/ICUCTBUS JIIOJICH C PasHbIMH YOEXKICHUSAMH, KyJIbTYPHBIMH IIEHHOCTSIMH M COLMAIBHBIM
I0JIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIPOIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IMMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3alda4, YBaXWUTCJIBbHOI'O OTHOWICHUA K MHCHHUIO
OIIIOHEHTOB MPH 00CYKIEHHH CIIOPHBIX BOITPOCOB OHOJIOTHYECKOTO COMEPKAHMS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUNCKON TPaKIAHCKON UIACHTHYHOCTHU, MMATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepel PonuHON, TOpAaocTy 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 W MaMATHUKAM IPUPOJIBI,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTUY, TOHUMAaHWSI 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeitHast yoex1€HHOCTb, TOTOBHOCTb K CITY’KE€HUIO U 3auTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUM C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

OCTETUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAay4YHOTO U TEXHUYECCKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC ODOMOIIMOHAJIBHOT O BO3}1€I710TBH$I JKUBOU npupoasl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIPD@KCHHUIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE IMPOSBIISATH
KavyecTBa TBOPYECKOM JTMUHOCTH;



5) pu3nveckoro  BocnuTaHus, GOPMHPOBAHHS  KYJBTYPbI  310POBbS W
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

IIOHMMaHKE U peau3alys 3J0pOBOro 1 6e30nacHoro oopasa Ku3Hu (340pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX TPABWII M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
peryispHas (u3nueckass aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH MPAaBUJI WHIUBUIYaJbHOIO M KOJUIEKTUBHOIO 0O€30I1aCHOTO
IIOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YNOTPEOJICHMs aJIKOTroJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTh K  aKTUBHOM  JIGATEIBHOCTH  TEXHOJIOTHYECKOH M COLMAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTD HHULUHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJHATD
TaKyIO JAeATeIbHOCTD;

MHTEpEC K pa3iuyHbIM chepaM mpodecCHOHANBHON AEATeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBII BBIOOp Oy/yIiel npodeccuu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IITAHBL;

TFOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUU BCEl
KH3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUSI:

9KOJIOTUYECKH 11€J1ecO00pa3HOe OTHOILIEHHE K IPUPO/IE KAK HCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHU;

MOBBILICHUE YPOBHS AIKOJIOTUYECKOW KYJIBTYPBI: MPUOOpPETEHHE ONbITa MJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPY KatOIIEeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYeCKUX Npo0seM U MMy Tel ux peuieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMble MPU U3YyUEHUH OMOJIOTMH 3HAHUS U YMEHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHIEM (cOOI0AeHNE
IpaBWJ TIOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpHITHE AEMCTBUM, MPUHOCSIIMX BpEeA OKpYXarolled MpUpoaHOHN cperne,
YMEHHE MPOTHO3MPOBATH HEOJIAroNnpHUsTHbIE SKOJIOTHYECKHUE MOCIEACTBHS MpeIpUHUMAeMbIX
JIEMCTBUN U NPENOTBPALLATh UX;

HaJIMYME€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHMS], JKOJIOIMYECKON KYyJBTYpbI, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAJIBHOM IPAaKTHUKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKu ¢ OOIIECTBEHHOM MpPaKTHUKH, OCHOBAaHHOTO Ha JHallore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHHE SI3bIKOBOM M UNTATEIBCKON KYJIbTYpBI KaK CPEICTBA B3aUMOACHCTBUS
MEXY JIFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHHUE CrenUpUKH OMOJIOTUU KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloHaIbHOIO HAYYHOTO MBIIUIEHHUS, CO3JJaHUH LEIOCTHOTO MPEACTaBICHUS 00 OKpYyKarolleM



MHpe KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M O0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JUIsSi COBPEMEHHOW IMBMIIM3AIMH: 00CCIICUCHHUS
HOBOT'O YPOBHSI Pa3BUTHSI MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemniath pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJA U3 TII00aTbHBIX
HKOJIOTHYECKUX MPpoOsIeM u o0ecrieueHHs mepexo/ia K yCTOHYMBOMY Pa3BUTHIO, PAIIIOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB B (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEISAX MOBBIIICHUS 00IIei
KyJBTYpPbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIHOHAIHHOH
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit Ipu U3y4yeHHH OHOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJIBb30BaTh IMOJyyaeMble 3HAHUS s aHAIM3a M OOBACHEHHs SBJICHUUN
OKPYIKAOLeT0 MHUpPAa M TPOUCXOIAIIMX B HEM HW3MEHEHHH, yMEHHE JeiaTh O00OCHOBAaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAY4YHBIX (DAKTOB M MMEIOUIMXCS [AHHBIX C MEJNbI0 TOJYYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHUS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUIX;

OCO3HAHME IEHHOCTH HAYYHOH JeATebHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOEKTHYIO U
MCCIIEI0BATEIbCKYIO ICSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTMBHOMY TIOJIyY€HHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMH
HOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mnpenmMera «buonorus» BKIIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOLUXCA  MEXIUCIUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy METOJI0B MO3HAHMSI, CIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, SHEPIHs,
ABJIEHUE, TPOLECC, CHUCTEMAa, HAyuYHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0/leHUe, U3MEpeHUe, SKCIEPUMEHT M JpPYyTuX), YHUBEpCaJbHbIE
yueOHble JeicTBUs (T0O3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCreunBaoIne
dopmupoBaHre (YHKIMOHAIBHON I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATEIbHOM W
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEGHUSI MPOrpaMMbl CPEJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMHU 1CCTBUSIMM:

1) 6a3oBbIe JJOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M aAKTYaJIM3UpPOBAaTh MPoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh TNPU OCBOEGHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHMOJIOTHUYECKUX
HOHATHUH (BBIIENATH UX XapaKTepPHbIE MPU3HAKH, YCTAaHABINBATH CBSI3U C APYTUMH ITOHITHSIMH);

OTIpeeNsATh LeNU JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HMX JIOCTHKEHUS,
COOTHOCHTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTaBICHHBIMU LENISIMU;



UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATUSA ISl OObsiCHEHHs] (aKTOB U SIBICHUM >KUBOMN
IIPUPOJBL,

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbBIC, NEAYKTHBHbIC, IO aHAJOTHH),
BBISABIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI Y 3aKJIIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEACTBA JJI MPEICTABICHUs CYLICCTBEHHBIX CBA3CH U
OTHONIICHUN B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TakkKe MPOTUBOPEUHM pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaAIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKH ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH PAaOOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU Y4EOHO-HCCIICIOBATEILCKOW M MTPOSKTHON JIEATEILHOCTH, HABBIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelLICHHS TPAKTUYESCKHX 3a/1a4, TPUMEHCHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

HCIIOJIB30BATh pPA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHMUA, €TI0
UHTEPIPETAINU, PEOOPA30BAHUI0O U NMPUMEHCHHIO B YYEOHBIX CUTYAlMsX, B TOM YHUCIE TPU
CO3JaHun y‘~I66HI)IX " COOMAJTIBHBIX ITPOCKTOB,

(dbopMHUpPOBATh HAYYHBIN TUIT MBIIILICHHS, BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUCBBIMU
INOHATHUAMHU U METOJaMHU,

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00Pa30BATEIBHOW JCATEIILHOCTH M
JKU3HCHHBIX CUTYallUAX;

BBISIBJIATh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3MPOBATh 3ajady, BBIIBUTATh
THUIIOTE3Y eé PCUICHUA, HAXOAUTH apryMCHTBI AJ1d 10Ka3aTCJIbCTBA CBOUX yTBep)KI[eHPIfI, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJA€ PCHICHUA 3aladyu pPE3YJIbTaThbl, KPUTHYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPEICTB U CIIOCOOOB JEWCTBUS B
poQeCCHOHATIBHYIO CPEy;

yMeThb TEPEHOCUTh 3HAaHWA B T[O3HABATENbHYIO U  MPAKTHYECKyl0  o01acTu
KU3HEACATCIIBHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTell;

BbIJIBUT'aTb HOBBIC HJCH, MpCjiaratb OPUTHHAJIIBHBIC IMOAXOJAbI W PCUHICHUA, CTAaBUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATHBHBIE PEIICHUS.

3) padora c unopmaumei:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOUYHUKAX MH(OpMANUU (TEKCTe Y4eOHOTro mocoous,
HAy4YHO-TIOMYJIIPHOM JIUTepaType, OMOJIOTHIECKUX CIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(OOPMAILUIO DPA3NUYHBIX BUIOB U (POpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATH Pa3IMYHBIE METOABl MPU TMOUCKE W O0TOOpe
Ouosiornueckoi MHpopMaIu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

MpUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX MIOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TMPEACTABICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMebl, TaOIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KAayeCTBE CpPEJCTBa NpU paboTe ¢ OHMOJIOTHYECKOMH
uHpopMaLrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHe M MaTEeMaTUYeCKHE 3HAKH M CHMBOJIBL,
dopmyibl, abOpeBHaTypy, HOMEHKIATYpY, HCIIOJIb30BaTh W IPEOOpPa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMH pPAcllO3HABAaHHMS W 3aIIUTHl WHPOpPMANUHU, WHOOPMAIIMOHHON
0€30MacCHOCTH JINYHOCTH.

OBjajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH [J€fiCTBHSIMH :

1) o6menmue:

OCYILIECTBIIATH KOMMYHHUKAIIMK BO BCeX chepax JKM3HM, aKTUBHO YYaCTBOBATH B JTHAJIOTE
WIH JUCKYCCHHU IO CYINECTBY OOCYKIaeMoii TeMbl (yMEHHE 3a/JaBaTh BOIIPOCHI, BBICKA3bIBAThH
CY’)KIEHHsT OTHOCHTEIBHO BBIIOJIHEHHS TIpeylaraeéMoil 3aja4d, YYUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTh MO3ULIUN JPYTUX YYACTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIIEHMS, MOHMMATh 3HAYECHHE COIMATBHBIX
3HAKOB, NPCAINOCBIIIOK BO3SHUKHOBCHUSA KOH(l)JH/IKTHI)IX CI/ITyaIII/If/’I, YMETH CMATYATb KOH(l)JH/IKTI)I n
BECTH [IEPETOBOPBI;

BJIAZICTh PA3JIMYHBIMHA criocobamu O6HIGHI/I$[ u B3aHMOI[efICTBH?I, IIOHUMAaTb HaMCPCHUA
JPYTUX JIIOJIEN, MPOSIBIIATH YBAXKHUTEIBHOE OTHOILIEHHE K COOECEIHUKY M B KOPPEKTHOM (opme
(OpPMYITHPOBATE CBOM BO3PAKEHHS

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJB30BAHUEM SI3BIKOBBIX
CpEICTB.

2) COBMeCTHAs JIeSITEIbHOCTD:

[IOHUMATh U MCIIOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJbHONW pabOThHI MpU
peleHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aUMOAEHUCTBUSI IPU pELIEHUH yUeOHOW 3a1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JAECUCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATH LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIATH POJIA C YYETOM MHEHHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKIOI0 YYaCTHUKA KOMaH/Ibl B OOIINI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C NMO3ULHHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3IUYHBbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU JAEHCTBUAMM:

1) camoopranu3anms:

HCIIOJIL30BAaTh OMOJIOTHYECKHE 3HAHUS UIA  BBISABIICHUS Hp06J'ICM U UX PCIICHHA B
KM3HEHHBIX M yU4EOHBIX CHTYaIUIX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUK LECJIIEBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX
JEWCTBHAX M TMOCTYNKAX MO OTHOIICHHIO K JKMBOH NPHPOAE, CBOEMY 3[0POBBIO M 3J0POBBIO
OKPYIKAFOIIHX;



CaMOCTOSITEITFHO OCYILECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh W (OPMYyIHUPOBAaTH COOCTBEHHBIC 3aJauyd B O00pa30BATEIbHON JAEATETBHOCTH U
KU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITEIILHO COCTAaBJIATH TUIAH PEIICHUS IPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUH;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM;

pacmmpsATh paMK1 Y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX TMPEATTOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHUIO IIUPOKON 3PYIUIIUU B PA3HBIX 007IaCTIX
3HaHW{, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HaBbIKAMH [TO3HABATEIBHOM pe(IIEKCHU KaK OCO3HAHMS COBEPILAEMBIX JCHCTBUI
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATH IPUEMBI peduieKCun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIHU3€ Pe3yIbTaTOB ACSTEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKa.

MNPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO o Onosioruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
Croco0bl nercTBuit 1o OCBOEHHUIO, MHTEPIIpETAlUU
U peo0pa30BaHUIO 3HAHUHN, BU/IbI JESATEILHOCTH I10 MOJYYEHUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUW B Pa3jIMuYHBIX Y4YEOHBIX CHUTyallMsIX, a TaKK€ B PEAJbHBIX >KU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHble pe3yabTaThl MPEICTABICHBI MO ToJlaM
00y4eHwusI.

IIpenmeTHple  pe3ynbTaThl  OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10
Kaacce NOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJMU OMOJOTMH B CHUCTEME HAYyYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBAaTh COJIEpKAHNE OMOJIOTMYECKHX TEPMUHOB U MOHATUMN: KHU3Hb, KIETKA,
opranusm, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMEOocTa3 (CaMOperyisiuus),
YpOBHEBas  OpraHU3alMsl  KUBBIX  CHCTEM, CaMOBOCIpPOM3BEIEHHE  (PEmpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jarath OWOJIOTHYECKHE TeopuHu (KJIETOYHasi, XpPOMOCOMHAs, MYTallMOHHAs,
[EHTpaJlbHas JO0rMa MOJIEKyJIsApHOH Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.



. BaBuiioBa) u y4enwus (0 EHTpax MHOTOOOpa3us U MPOUCXOXKIACHUS KYJIbTYPHBIX pacTeHuid H.
W. BaBuinosa), onpeAessTh IPaHULIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTUU: HAOIIOJCHHE U ONUCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHH, OpraHM3alus W MPOBEACHUE OHOJIOTHYECKOTrO
9KCIIEPUMEHTA, BbBIIBMKCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHME BBIIEIATh CYIIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OOMEHa BEIIECTB U
NPEBpaIlCHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHUSI, PA3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS JUIsl O0BsCHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
ABJICHUH, /1151 IPUHATUS IPAKTUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMUX JIIOJEH, COOJIIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOIIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOAMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUI COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl pallMOHAIBLHOTO
IPUPO/IONOIB30BAHUS;

YMEHHE peliaTh 3JEMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- U JUTHOpHUIIHOE
CKpEIIMBaHKe, CIICTUICHHOE HACIEJ0BAaHHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOIHATH JIAOOPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOMIONATh MpaBHUia IpU
paboTe ¢ yueOHBIM | J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHHMBATh M HHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONMYJISIPHBIE MaTepUaIIbl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOILEHHUs, 00001mast
Ouonoruueckyro UMHGOPMAIMI0 M3 HECKOJBKUX HMCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmeTHble  pe3ynbTaThl  OCBOEHHUS  ydeOHoro mpeamera «buonorus» ¢ 11
Kjlacce JTOJKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OMOJOIMM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIa/Ie POCCUICKHUX U 3apyOexHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeLLEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEpKaHUe OMOJIOTMUECKUX TEPMUHOB U OHATHI: BUJI, MOMYJIALNUA,
reHO(OH/, DSBOJIOLMS, JBIXKYIIME CUIBl  ((akTOpbl) HBOJIIOIUHU, MPHUCTIOCOOJICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLEHTHI, LIETIH MUTaHUs, SKOJIOrHUecKas upamuia, OuoreoreHos, ouocdepa;

yMeHue wu3jaraTb OuoJoruueckue Teopun (dBomonnoHHas Teopus Y. JlapsuHa,
CUHTETHYECKas TEOpHUsl SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBaHus INIaBHbIX HanpasieHul U nytei spomonuu A. H. CeBeproa, yueHus o
ouochepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOT'O TMO3HAaHUS B OMOJIOTHH: HAOJIOJCHUE U ONHCAaHUe
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUMN, OpraHu3als W TMPOBEAECHHE OHOJIOTUYECKOTO
DKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYYEHHBIX Ppe3ylbTaTOB, HCIOJb30BAHHBIX HAyYHBIX HOHSITHA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;



YMEHHUE BBIJEIATh CYILECTBEHHbIE IPU3HAKHU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJISAUN, TMPOIYLEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOrCOI[EHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IIOTOKA YHEPIUU B IKOCUCTEMAX, AaHTPOIOI€HHBIX H3MEHEHHUH B
HKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHUX IIMKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATH MOJyYeHHbIC 3HAHUS JUISI OOBSICHEHUS! OMOJIOTMYECKUX TPOLIECCOB U
SBJICHUH, JIS1 IPUHSATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€IbI0 00eCreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/0POBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUsSI B OKpYXawlleil NpUpoaHON cpele, MOHMMaHUE HEOOXOAMMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM O6uonorun ISt panroHaIbLHOTO
HPUPOJONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOrMYEecKHe 3a/layM, COCTaBJIATh CXEMBI IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMaxX (LIeNU MUTaHUs);

YMEHHUE BBIMOIHATH JaOOpaTOpHbIE U MPaKTUYeCKHe paboThl, COONI0ATh MpaBUiIa TPU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHHMBATH M WHTEPHPETHPOBATH HH(POPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHMKOB (CpeacTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJIIPHBIE MaTepUallbl), pPacCMaTPUBATh TIJI0OAIBHBIC
9KOJIOTUYECKHE MTPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE€ IHMCbMEHHbIE U YCTHbBIE COOOLIEHMs, 0000mas
Ouonornyeckyro HWHQPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumMeHOBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuecTBo 4yacoB JnekTpoHHbIe (LU POBLBIE)
n/n Bcero KoHTpoJibHBIE [IpakTuyeckue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 BuoJsiorus kak Hayka 2 0.5 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cucTeMbl U UX OpraHU3aL s 1 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
3 XHMMHUUYECKUN COCTAB U CTPOEHUE KJIETKU 8 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTb KJIE€TKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXXeHue U UHAWBUAYAJIbHOE Pa3BUTHE 5 1 Bbub6anoTeka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTb M U3BMEHYUBOCTD 8 1.5 bubaunoreka LIOK
OpPraHM3MOB https://m.edsoo.ru/7f41c292
7 Cesnexuyusi opraHu3MoB. OCHOBbI OUOTEXHOJIOTUH 3 bu6saunoteka [JOK
https://m.edsoo.ru/7f41c292
8 PesepBHOEe BpeMs 1 bubanoTeka [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
11 KJIACC
Ne HaumMeHoBaHUe pa3ziesioB U TeM NIPOrpaMMbl KosinuecTBO 4yacoB JnekTpoHHbIe (LU POBLIE)
n/n Bcero KoHTpo/ibHBIE [IpakTHUYecKkue 06pa3oBaTe/IbHbIE PECYPCHI
paboThl paboThI
1 IBOJIIOIMOHHAS GMOJIOTHS 9 1 bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE }KU3HU Ha 3eMJie 9 0.5 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41cc74
3 OpraHu3Mmbl U OKpyKamwlas cpeja 5 1 bub6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
4 Coob111ecTBa U 3KOJIOTHYECKHE CUCTEMBI 9 bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOe Bpem4 2 bub6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB JJieKTpOHHbIE [UPPOBBIE
n/m Bcero | KonTposbHble | [IpakTuyeckue obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 BuoJsioruda B cucteMe HayK 1 bu6auoTteka LIJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/bl N0O3HaHUA )XUBOM NIpUPOAELL. [IpakTHYyecKkas 1 0.5 Bu6auoTteka LIJOK
pa6oTta N2 1 «Mcnosib30BaHUE pa3/IMYHbIX METO/I0B https://m.edsoo.ru/863e6122
IpU U3yYeHUH OMOJIOTUYECKHUX 00 bEKTOBY
3 buoJiornyeckye cCUCTEMBI, IPOLLECChl U UX U3YYEeHUE 1 Bu6auoTteka LIJOK
https://m.edsoo.ru/863e6564
4 XHMMHUYEeCKUH COCTaB KJIeTKH. Bojla U MUHepaJibHbIEe 1 bu6aunoTeka [JOK
CoJIv https://m.edsoo.ru/863e674e
5 Besiku. CocTaB U cTpoeHUe GEJIKOB 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/863e6b72
6 depMeHTbl — GHUOJIOTUYECKHE KaTaIU3aTOPhI. 1 0.5 Bu6auoTteka LJOK
JlabopaTopHas pabora N2 1 «M3yyeHue https://m.edsoo.ru/863e6b72
KaTaJIMTUYEeCKOU aKTUBHOCTH GpepMeHTOB (Ha
nprYMepe aMuJiasbl WM KaTasiasbl)»
7 YraeBoapbl. JIunu bl 1 bubanoreka LIOK
https://m.edsoo.ru/863e6870
8 HyksenHoBble kucaotbl. ATO 1 Bu6auoTteka LJOK
https://m.edsoo.ru/863e6d5c
9 HcTopusa v MeTo bl U3ydeHUd KieTKU. KiieTouyHaa 1 Bu6auoTteka LJOK
Teopus https://m.edsoo.ru/863e6e88
10 KineTka Kak 1ieJiocTHas »KMBasl CUCTeMa 1
11 | CTpoeHue 3yKapuOTHUYECKOU KJIETKH. 1 0.5 bu6sunoteka [JOK
JlabopaTopHas pa6ota Ne 2 «M3y4yeHHe CTpoeHUs https://m.edsoo.ru/863e6ff0
KJIETOK pacTeHHWH, )KUBOTHBIX, [PUOOB U 6aKTepHit https://m.edsoo.ru/863e716¢
0/, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax 1
UX OMKCAaHUE»
12 O6MeH BelleCTB UK MeTab0JIM3M 1 bubaunoreka LIOK

https://m.edsoo.ru/863e766c¢
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13 doTocuHTE3. XEMOCHHTE3 bu6sunoTteka LJOK
https://m.edsoo.ru/863e7c98
14 | dHepreTHyecKuil 06MeH bu6auoTteka LJOK
https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN UKJ KJETKH. /le/ieHHe KJIETKH. 0.5 bu6smoTteka LJOK
MuTo3. JlabopaTopHast paboTta N2 3 «HabstoneHue https://m.edsoo.ru/863e7dc4
MUTO3a B KJIeTKax KOHYMKa KOpellKa JiyKa Ha
rOTOBBIX MUKpOIIpenapaTax»
16 BuocuHTe3s 6eska. Peakiiusg MaTpU4YHOr0 CUHTE3a bubanoreka LIOK
https://m.edsoo.ru/863e796e
17 | TpaHcasays — 6UOCUHTE3 Hesika bubanoreka LIOK
https://m.edsoo.ru/863e796e
18 | HeksieTouHble GOpPMbI )KU3HHU — BUPYChI bu6saunoteka [JOK
https://m.edsoo.ru/863e7540
19 | ®opMbl pa3MHOXXeHHS OPraHU3MOB Bu6auoTteka LJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Metios bubanoreka LIOK
https://m.edsoo.ru/863e7f4a
21 | Obpa3oBaHUE U pa3BUTHE MOJOBbIX KJIETOK. 0.5 Bu6auoTteka LJOK
OnsnogoTBopeHue. JlabopaTopHas paboTta N2 4 https://m.edsoo.ru/863e81b6
«H3ydyeHue cTpoeHMs MOJI0BBIX KJI€TOK HAa TOTOBBIX
MUKpONpenapaTax»
22 WUHauBHUyanbHOe pa3BUTHE OPTaHU3MOB bu6bsaunoteka [JOK
https://m.edsoo.ru/863e8436
23 ['eHeTHMKa — HayKa 0 HacJIe[ICTBEHHOCTH U bubanoreka LIOK
M3MEHYUBOCTH https://m.edsoo.ru/863e86f2
24 | 3aKOHOMEPHOCTHU HacJieJ0BaHUS NTPHU3HAKOB. bu6bsaunoteka [JOK
MoHorubpuAHOe CKpelrBaHue https://m.edsoo.ru/863e8878
25 | luru6pusiHoe cKpelMBaHue. 3aKOH He3aBUCHMOTI'0 bu6sunoteka [JOK
HacJel0BaHUsl IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuenuieHHOe Hac/eL0BaHUE IPU3HAKOB. 0.5 Bubaunoreka LIOK
JlabopaTopHas pabora N2 5 «M3yyeHue https://m.edsoo.ru/863e8c60
pe3yJibTaTOB MOHOTHOPHUIHOTO U JUTUOPHUIHOTO
CKpelUBaHUs y Ap030PU/Ibl HA TOTOBBIX
MUKpOIpenapaTax»
27 ['eHeTurKa noJsia. HacsiegoBaHue NpU3HAKOB, Bbubaunoreka LIOK

ClelJIEHHBIX C I1I0JIOM

https://m.edsoo.ru/863e8c60
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28 HN3MeHuyuBoCTb. HeHacseacTBeHHAss ©BMEHYHUBOCTD. 1 0.5 bu6sunoTteka LJOK
JlabopaTopHas paboTta N2 6. U3yyeHue https://m.edsoo.ru/863e8efe
MOAUPUKALIMOHHOW U3MEHYHUBOCTH, IOCTPOEHHE
BapHUaLMOHHOTO psA/ia U BApUALMOHHON KPUBOW»

29 | HacneacrBeHHasi M©SMEHUYMBOCTbD. JlabopaTopHas 1 0.5 bubauoteka [JOK
pab6ota N2 7. «AHaiu3 MyTanyil y Apo3odusibl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIpenapaTax»

30 | 'eHeTuKa 4yesioBeKa 1 bu6sunoteka [JOK

https://m.edsoo.ru/863e8d78

31 | Pe3epBHbIM ypok. 060011€HHME 110 TEME 1
«HacseqcTBEHHOCTb M UBMEHYUBOCTb OPTaHU3MOB»

32 | Cenekyus Kak HayKa M nporiecc 1 bub6anoTeka [IOK

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

33 MeToAbI M JOCTHKEHHUSA CeNIeKIIUU PACTEHUU U 1 bubanoreka LIOK
YKUBOTHBIX https://m.edsoo.ru/863e9214

34 | buoTexHoJIOTHSA KaK OTpPacJb IPOU3BOACTBA 1 bu6saunoTteka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Ne Tema ypoka KoJsindyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/n Bcero | Kontposabnuble | IlpakThueckue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 JBOJIIOLUSA U METO/bI €€ U3yYeHUs 1 bubsaunoTteka LJOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHA pesCcTaBJAeHUNA 06 3BOITIOL NN 1 bubauoTteka LLIOK
https://m.edsoo.ru/863e9570
3 MukposBosonus 1 bubsunoTteka LJOK
https://m.edsoo.ru/863e9cle
4 [lonysiys Kak 3JieMeHTapHas eJUHUIA BUJa U 1 0.5 bubauoreka LIOK
apoJirolMU. JlTabopaTopHast pab6oTa N2 1 «CpaBHeHUe https://m.edsoo.ru/863e99c6
BU/JIOB 10 MOP$OJIOTUYECKOMY KPUTEPHIO»
5 JBrxyuiye cuibl (3ieMeHTapHble GaKTOPbI) 3BOJIIOIUHA 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e9da4
6 EcTecTBeHHBIN 0T60D U ero GopMbl 1 Bbu6anoTeka [IOK
https://m.edsoo.ru/863e9ed0
7 Pe3ysibTaThl 3BOJIOIMHU: IPHUCIOCOOJIEHHOCTh 1 0.5 bu6sunoTteka [JOK
OpraHU3MOB U BUJ0006pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde
pab6oTa N2 2 «OnucaHue Npucnoco6JeHHOCTH
OpraHHM3Ma U eé OTHOCHUTEJIbHOI'0 XapaKTepa»
8 HanpaBisieHMA U IyTY MaKpO3BOJIIOLIMH 1 Bu6anoTeka [IOK
https://m.edsoo.ru/863e9cle
9 Heob6paTHMOCTb 3BOJIIOIUHU 1
10 UcTopusd »xU3HU Ha 3eMJie U MeTO/bl €€ U3yYeHUs 1
11 ['MnoTe3bl MPOUCXOKIAEHHUS )KU3HU Ha 3eMJie 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ea5a6
12 | Pa3BuTHe )XU3HU HA 3eMJIe 110 3paM U llepuoJaM 1 BubaunoTteka LLOK
https://m.edsoo.ru/863eabbe
13 OcHOBHBIE 3Tallbl 3BOJIIOLUHA PACTUTEJILHOTO U 1 0.5 bubaunoreka LIOK
»KUBOTHOTO Mupa. [IpakTHyeckas pabota Ne 1 https://m.edsoo.ru/863ea8bc
«H3yuyeHue MCKOMaeMbIX OCTAaTKOB PaCTEHUU U
YKUBOTHBIX B KOJIJIEKIASIX»
14 | CoBpeMeHHas CUCTeMa OPraHUYeCKOTro MUpa 1 bu6saunoTteka [JOK
https://m.edsoo.ru/863ea48e
15 | 3BoJtO1M4 YesioBeKa (aHTpoIoreHes) 1 Bub6anoTeka [IOK

https://m.edsoo.ru/863eac2c
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16 | JiBmxyuire cuibl (GaKTopbl) aHTPOMNOTeHe3a 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUH 3BOJIIOIMU YeJIOBeKa 1
18 YesioBeyecKkue pachbl ¥ IPUPOAHbIE aJlallTalluU 1 bubsunoTteka LJOK
yesJI0BeKa https://m.edsoo.ru/863eaea?2
19 | Pe3sepBHbI# ypok. O606111eHHE IO TEME 1
«B0o3HMKHOBeHHE ¥ pa3BUTHE KM3HHU Ha 3eMJie»
20 | IKoJIOTHS KaK HayKa 1
21 | Cpenbl 06MTaHUA U 9KOJIOTUYECKUE GAKTOPHI 1 bubaunoTteka LLIOK
https://m.edsoo.ru/863eafec
22 | AbuoTuyeckue ¢pakTopsbl. JlabopaTopHas pabora Ne 3. 1 0.5 bu6bsauoTteka [JOK
«Mopddosioruyeckre 0CO6EHHOCTH PaCTEHUH U3 pa3HbIX https://m.edsoo.ru/863eb10e
MecT o6uTaHus». JlJabopaTopHas paboTa Ne 4.
«BavMsHMe cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeyca»
23 | buotuyeckue GpakTOphI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863eb348
24 | dKoJI0TUYeCKUE XapaKTePUCTUKHU NOMYJIALUH. 1 0.5
[IpakTryeckas pabota N2 2 «IloACUyéT NJI0OTHOCTH
NONyJisiMKA Pa3HbIX BUAOB PACTEHUN»
25 Coob1iecTBa OpraHM3MoB — GUOIEHO3 1 bubaunoreka LIOK
https://m.edsoo.ru/863eb46a
26 | JKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 BubaunoTteka LLOK
https://m.edsoo.ru/863eb46a
27 OcHOBHbIE MOKa3aTeJJH 3KOCUCTEMbI. IJKOJOTHYeCKHe 1 bubauoreka LIOK
nupamubl. CBoiicTBa akocucTeM. CyKieccust https://m.edsoo.ru/863eb5fa
28 | [IpypojHble 3KOCUCTEMBI 1
29 | AHTponOreHHble 3KOCUCTEMBI 1
30 | buocdepa — rsiobasibHas IKOCKUCTEMA 3EMJIU 1 Bu6anoTeka [IOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CyllleCTBOBaHHUS 61ocdephl 1 Bu6snoTeka LIOK
https://m.edsoo.ru/863ebd16
32 | YesnroBeyecTBO B 6uocdhepe 3eMau 1
33 CocyuecTBOBaHUE NIPUPOABI U YeJI0BeYeCTBa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ebale
34 | Pe3epBHbIil ypok. 06006111eHHE TeMbl «CO00OIIeCTBA U 1
9K0JIOTHUYECKHE CUCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 2.5
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* buonorus, 10 knace/ bensies 1.K., Aeivimui I'.M., Ky3uenosa JI.H. u npyrue; moa peaaxiueit
bensera JI.K., Ipimmmia I.M., AkiimonepHoe obiiectBo «M3naarensctBo «IIpocBerenner»
* buonorus, 11 knacce/ bensies I.K., bopoaun I1.M., emvimur .M. u npyrue; moa penakmuei

bensena JI.K., Apivmuna .M., Akunoneptaoe oomectso «M3narensctBo «IIpocsemienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUsa»
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