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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUH TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus MOAX00B K (OPMUPOBAHUIO COJIEpKAHUSI yueOHOTO MpeaMeTa
«buonorus» coctaBuiaM: KoHuentyainbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeil, cojaepXaHusi, pe3ylabTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, IMOJ0XKEHUS 00 OOIIUX LENsIX U
MPUHIINIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpEIHEro
obmero ob6pasoBanus B Poccuiickoit ®enepanuu, a TakXKe IOJOXKEHUS O
cnenuduke ONOJIOTHUH, €¢ 3HAYCHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTICUSHUN
CYILIECTBOBAHMS 4YesioBeuecKoro oomiecTBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/iesieHbl OCHOBHBIE (PYHKIIMU IPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYDA.

[Iporpamma 10 OHOJIOTMM JACT MPEACTABICHUE O Iensax, o0 oOuei
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yueOHoro mnpeamera «buonorus», omnpenenseT o00A3aTE€IbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeieieHue 1o pasjeinaM M Temaw,
PEKOMEHIYyEMYIO TOCJIEI0BATENbHOCTh U3YUEHHsI YUEOHOI0 MaTrepuajia ¢ y4eTOM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpa3oBaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarommnxcs.

B mporpamme mo Ouonormm TakKe yUMTHIBAIOTCS TpeOOBaHHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METaNpEAMETHBIM M TPEAMETHBIM pe3yJbTaTaMm
o0yueHuss B (OpPMHpPOBAHMM OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATEIHLHOM
NEeATeIbHOCTH/YU4eOHbIX JEeUCTBUH OOYYalOIMUXCS II0 OCBOCHHMIO COJICPIKaHMS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbIl YPOBEHb) peaqnu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3YYEHHHM OWOJIOrMM, Oyaromaps 4eMmy B Hel
MpPOCMaTPUBAETCA HAMPABICHHOCTh HA PAa3BUTHUE 3HAHWW, CBA3AHHBIX C
(opMUPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUUECKOTO MBILUICHUS, IPEICTABICHUN O 3J0POBOM
oOpaze KW3HU U OEpPEKHBIM OTHOILICHHEM K OKpYXKArolled MNpUPOIHOM cpee.
[ToaTomy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHUi, a TakKe 3HAHHWHA O
CTPOCHHH KHUBBIX CUCTEM Pa3HOI0 paHTa M CYIIHOCTH OCHOBHBIX ITPOTEKAIOIIUX B
HUX TPOLECCOB B MpoOrpamMme Mo OMOJOTHHU YAEIEHO BHUMAaHHUE HCIOJb30BaHUIO
MOJIyYEHHBIX 3HAHUI B MOBCETHEBHOM KM3HU JUIS PELIECHUS MPUKIIAJAHBIX 33/]1a4, B
TOM dYHcie: TpOo(UIAKTUKNA HACJIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
TCeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 00OCHOBaHUS HKOJIOTHYECKU
1e1eco00pa3HOro TMOBEACHHS B OKpY’Kalollle MPUPOAHOM cpeie, aHanusa
BJIMSIHUSL XO3SHMCTBEHHOW AESTENbHOCTH 4YENOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJIEHNE BHUMaHUS K MPUKIAIHON HAMIPABICHHOCTH
ydaeOHoro npeamera «buonorusy MpoAMKTOBAaHO HEOOXOIUMOCTBIO 0OECTIeUeHUs



YCIIOBUM ISl PEIICHUS] OJHOM M3 aKTyaJbHBIX 3aJlay IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMsI, KOTOopas Tmpeanonaraer (opMupoBaHHEe y  OOydaroumxcs
CIIOCOOHOCTH  aIalITUPOBATHCA K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpemHero oO0Iero oO0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obGecmeunBaeT (OPMHPOBAHWE Yy OOYYAIOIMIUXCS TPEACTABICHHUA O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IIaeT 3HaHUS O JKUBOW MPUPOLE, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allud U SBOJIOLUU, CO3/1aCT
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  MpUponbl, (GOPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
’KHU3HHU, SKOJOTHUECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOH MPHUpOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKkKe JJIsl PELeHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpEAHEro  oOmero  o0pa3oBaHUs, COLMAIU3ALMH
oOyuaronuxcs. M3yyenue Ouosiornu o0ecrieynuBaeT yciaoBusl ais GOpMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTETPALUKM OMOJOTMYECKUX 3HAHUH C
IOPEICTaBICHUAMU U3 IPYTUX YYEOHBIX IPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpaduu. Ha3zBaHHble MONOXKEHUS O TpeaHA3HAYCHHH YYeOHOTO TMpeaMeTa
«buonorus» COCTaBUIM OCHOBY [UIsl ONPENCICHHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €ro COAEpXkaHMsl, IPEACTaBIEHHOTO B Mporpamme Mo
Ouonoruu.

Ot6op coxepkanus ydeOHoro mpeamera «buonorus» Ha 6a30BOM YypOBHE
OCYIIECTBJICH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOydaromuecss JOJDKHBI OCBOWUTH 3HAHUS M YMEHHUS, 3HAYMMBIC IS
dbopmupoBaHus 00IIEH KyJbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHbIC B MOBCEIHEBHOM
KU3HU U TPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH cucTeMe 3HaHWH
3aHUMAIOT 3JIEMEHTBI COACPKAHUsI, KOTOPbIE CIY>KaT OCHOBOH Uit (OPMUPOBAHUS
MPEACTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHHW3aIuu
OMOI0rHYecKOro o0pa3oBaHusl.

CrpykTypupoBaHHe COJep)KaHusl y4eOHOro maTepuana B Iporpamme IIo
OMOJIOTHM OCYILIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTEIHHBIX OCOOEHHOCTSX JKUBOH MPHUPOMBI, O €¢ YPOBHEBOW OpraHU3aIlui U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOoro npeameta «bromorusy»
BBIJIETICHBI CIICAYIOLINE COJEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTossl
Hay4yHOro To3HaHMs», «Kierka kak Ouonorudeckas cucrema», «OpraHusm Kak



Oouosornueckas cucrteMa», «CucreMa m MHOrooOpaswe OpraHU4YeCKOTO MHPay,
«IBOJIIOIUS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[enb n3yuenust yueOHoro npeamera «buonorus» Ha 6a3oBoM ypoBHE —
OBJIaJICHWE  OOYy4YalOIIUMHCS 3HAHMSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS [JI TPAMOTHBIX JIEUCTBUHM B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yuyeoHoro npeamera «buonorus» Ha 0a30BoM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIOIIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpHsX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uit (POPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliU, BBIJAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOy4YalOIIMXCA TO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEN B MPOIECCE aHaIM3a JaHHBIX O MYyTSAX Pa3BUTUSA B
OMOJIOTUU HAy4YHBIX B3MJISA0B, UACH M TMOJXOJ0B K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alllu;

CTaHOBJICHHE Yy oOydJarommxcs oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY>KAOIIETO
MHpa JKUBOM MPUPOJLI HA OCHOBAaHUW 3HAHUUW U ONbITA, MOJYYEHHBIX MPH
M3yYEeHUU OMOJIOTHH;

dbopMupoBaHrue y OOydYalOMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHMM B TMPAKTHUYECKOW JEATEILHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHBOU
IPUPOJIBI, HEOOXOTUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOIOCHUS ATHICCKUX
HOPM IIPHU MPOBEJICHUN OMOJIOTUYECKHUX MCCIIET0BAHMM;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpbl, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN W YMEHUN B TIOBCEAHEBHOM XKU3HU IS
OLICHKH MOCJIEACTBUI CBOEH JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKAKOUIEH Cpeae,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COOMIOZICHHME Mep NPODHIaKTHKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISICTCSI 00S3aTENIbHBIM YUYEOHBIM MPEAMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM o0acTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHD.



Jlnst u3yueHus: 6MoJIoruy Ha 0a30BOM YpOBHE CpeHEro o0I1ero oopasoBaHus
orBoauTCcs 68 wacoB: B 10 kiracce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34
yaca (1 yac B HezeJII0).



COAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMHU U
APYTUMH €CTECTBEHHBIMH HayKaMmH, (pusocoduelt, ITUKOM, SCTETUKON U TPaBOM.
Pons Ouonormm B (QOpMUPOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MEpeHHEe, KiacCU(pUKAIMs, MOJICITUPOBAHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl 1 cxeMbl: «MeTOoIbl MO3HAHUS )KUBOU PUPOJIBI».

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3iHYHBIX METOJOB TMpHU
M3yYECHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBble cucTEMbI U X OPTraHU3ALMS.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJIAIUMOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeoIIeHOTHYeCKui), OnoCchepHBI.

JlemoHcTpanum:

Tabnuub! 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpraHU3alluN
KUBOU MPUPOABD.

Oo6opynoBanue: mojiens Mmosiekysl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMHAYECKHN COCTAaB KIIETKA. XHWMHUYECKHE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BelecTB B KieTke. l[loanepikanue
OCMOTHYECKOTO Oananca.

benku. CoctraB u crpoeHne O0enKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OEIKOBOM MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonoruueckue
GyHKIHUU OEIKOB.



®epMmeHTHl — Ouosiormdeckue Katanuzatopel. CrTpoeHue (depMmeHTa:
aKTUBHBIN 1eHTp, cyoOcTpaTHas crnenudpuyHocts. Kodepmentsl. Butamusebl.
OTnuuust pepMEHTOB OT HEOPTaHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) M mosMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJUI0I103a). buonornyeckue GyHKIMM YriIeBOIOB.

Jlunmuasl:  Tpurauuepuabl, ¢gocdoaunuasl, crepounsl. ['mapodunsHO-
runpodoOHble  cBoicTBa. buonorumueckue ¢yHknum sunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCIKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie xucnmorer: JIHK wun PHK. Hykneoruasr — moHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne u ¢pynxuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUN.

[utonorus — Hayka o kinetke. Knetounast teopust — npumep B3auMOIECHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak wnenmoctHas xuBas cucrema. OOmue NpU3HAKK — KIIETOK:
3aMKHyTas HapyxHasi meMOpana, monekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CHUHTe3a Oellka.

Tunel KJIETOK: JyKapuoTHuecKass W Mpokapuothueckas. (OcoOeHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kierounas crenka Oakrepuil. CTpoeHue
JYKapUOTHYECKON KJIETKA. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >KMBOTHOM H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, MX
¢ynkuuu. [nazmarnueckas meMOpana, e¢ cBoricTBa U pyHkuuu. [{utomnnasma u ee
opranouipl. OnHoMmemOpaHHble opraHouasl kietku: OIIC, ammapar ['ombaxw,
mu3ocombl. [lonyaBTOHOMHBIE OpraHOMJIbI KJIETKH: MHUTOXOHJAPWH, IUIACTHJBL.
[IpoucxoxkneHne MHUTOXOHIpUN u 1acTun. Buasl mmactua. HememOpanubie
OpraHOMJbl KJETKH: PpHUOOCOMBI, KIIETOUHBIA LIEHTP, LEHTPHOIU, PECHUYKH,
KryTUKd. OyHKIMY OPraHOMJO0B KJIETKU. BritoueHusl.

Snpo — perynsaTopHblil 1eHTp kieTku. CTpoeHue snpa: siaepHas o00JIouKa,
KapuoIuIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XHMHUYECKHMX JJIIEMEHTOB B HEXKHBOU
npupoze», «PacrpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIEN.

Tabmuubl u cxemsl: «llepuonuueckass Tabauua XUMUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOJbl», «bruocunTes Oenkay», «CTpoeHre MOJIEKYJIbI OeTKay,
«Ctpoenue pepmentay, «Hyknennosbie kuciaotsl. JJHK», «CTpoeHue MoaeKysibl



AT®», «CtpoeHue 3yKapHOTUYECKOU KIETKH», «CTpOEHHE KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MPOKAPUOTUYECKOU KIIETKNY,
«Ctpoenue siapa KIETKW», « Y TIEBOAb, «JIunmuasn.

ObopynoBaHHe: CBETOBOW MHKPOCKON, OOOpyAOBaHME MJisl MPOBEICHUS
HaOJIOJICHUI, HW3MEPEHUI, 3KCIEPUMEHTOB, MHUKPOIpPENApaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie M MpaKTHYeCcKHe PadoOThI:

Jlabopatopnass pabora Ne 1. «/3ydyeHue KaTaaUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTalla3bl).

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHHUs KIETOK pPacTeHH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMKCAHUE.

Tema 4. ’)KuznenesiTeIbHOCTh KJIETKH.

OOmeH BelecTB, Wik MeTadoIn3M. AcCUMUIAIUA (TUTaCTUYECKUT OOMEH) 1
TUCCUMWISIIUSA (PHEpPreTuuecKkuidi oOMEeH) — JIBE€ CTOPOHBI E€IUHOTO IIpoliiecca
Merabosn3ma. Pojb 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTabou3ma.

Tunbr oOMeHa BemecTB: aBTOTpOo(HBIN U reTepoTpodHsiid. Poias depMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHoBas (a3pl QorocuHTe3a. Peakuuu
dboTocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HaAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biusinue ycnoBuii cpenpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €TO
IPOJYKTUBHOCTU Y KYJbTYPHBIX PACTEHHUIA.

XeMOCUHTE3. XEeMOCUHTE3UPYIoIIHe OakTepuu. 3HaUeHUEe XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEeH B KIIeTKe. PacrieruieHue BEIIecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpPOJHOE OKHUCIEHHE, WA KJIETOYHOE
IbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakumm wmarpuyHoro cumHTe3a. ['eHetmueckas wuHdopmamms u JIHK.
Peanuzanus renetwdyeckod wHpOpMaMKM B KIETKE. [ €HETHMUECKHl KO M €ro
cBoiicTBa. Tpanckpumnuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl Tpauciasuuu. KoaupoBanue amMuHOKuciaor. Ponp pubocom B
OounocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. Uctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesnu pacTeHUd, JKUBOTHBIX M 4YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BUY) — Bozoyaurens CIIN/a.



OOparHast ~ TpaHCKpUMIMs, peBepraza W uHTerpaza.  I[Ipodunakrtuka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsr: H. K. Konbnos, 1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxeMmbl: «Tumnbl nutanusy, «MeTtaboauzmy», «MHUTOXOHIPHUNY,
«OHepreTnueckuii ooMen», «Xmoporacty, «®orocuntesy, «Ctpoenue JTHK»,
«Ctpoenue u GyHKIMOHUpOBaHUE TeHay, «CuHTe3 0enka», «'eHeTuuecKuii Koy,
«Bupycsi», «bakrepuodarn», «Crpoenne u xu3HeHHbIH 1uka Bupyca CIIN/a,
Oakrepuodaray, «Permmmkanus JJHK».

Oo6opynoBanue: moaenu-ammiukanun «Yapoenue JIHK u Tpanckpumnimsy,
«buocuntes 6enka», «CTpoeHHE KIETKN», Moenb cTpykTypbl JJHK.

Tema 5. PazmHoKeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Krerounslii 1UKI, WM >KU3HEHHBIM MUK kieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIA HabOp — KapUOTHII.
JIMIUIONIHBIM ¥ TalJIOMAHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTusl.
[uTtonmornyeckne OCHOBbI PA3MHOXKEHUS M  WHIWBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOTHYECKUI CMBICT MUATO34.

[Iporpammupyemasi rTHOENb KIETKHA — allONTO3.

@opMBI pa3MHOKEHHsI OpPraHU3MOB: Oecronoe U nosoBoe. Bunapl 6ecnosnoro
pPa3MHOXXEHUSA: [IEJICHUE HAJBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPTaHU3MOB, €r0 3HAYCHUE IS CEJICKIINH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHS OT OECIIOI0TO0.

Meito3. Cragum meio3a. [Ipomecchl, MpoUCXOadIMe Ha CTaausX MeEHo3a.
IToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornueckuii cmpicin U
3HAYEHHE MEHO03a.

l'amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy YKHWBOTHBIX.
[TonoBbIie *xkemne3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TrameT (CIepMaro30Mj, SIMIEKIEeTKa) — CIepMAaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIICKICTOK W CrepMaro3ouaoB. OIIoI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, TacTpynsnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPSMOE, HEMPsAMOe (JIMYMHOUYHOE). Brusaue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTaJIUU PA3BUTHSL.

JleMOHCTpauM:

Tabmuupr u  cxembl: «DOpMbI pa3sMHOKEHHS OpPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue kieTku OakTepuiiy, «CTpPOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukm», «Pemmkamus JJHK», «Mutos»,
«Menosz», «IIpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MIeKONUTAaOMNX U
yesnoBekay, « OCHOBHBIE CTaJUU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUIuKanuus «JleneHue KIEeTKu», MOJIEIb
JIHK, monens meTadazHoi XpoOMOCOMBI.

JlabopaTopHblie U IPpaKTHYeCKUe PadoThI:

JlabopatopHass pabora Ne 3. «HaOmromeHme MWTO3a B KIIETKAaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopuass pabota Ne 4. «M3ydeHue CTpPOCHHUSI IOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaX).

Tema 6. HacjieAcTBEHHOCTh M MK3MEHYHMBOCTH OPTraHU3MOB.

[IpenmeT u 3agaun reHeTnku. Ictopus pa3BUTHs T€HETUKU. POk uTomorun
U SMOPHOJIOTUM B CTAHOBJIECHUW TEHETUKHU. BKiIaa pOCCUUCKUX U 3apyOeKHBIX
VUYCHBIX B pa3BUTUE TEHETHKU. MeToapl TeHeTUKH (THOpPUI0JIOTHUYECKH,
[IUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKil). (OCHOBHBIE TI'€HETUYECKHE
NnoHATHS. [ eHeTuueckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHorubpuHoe CKpelmuBaHue. 3aKOH eauHO-00pa3usi THOPHUJIIOB IEPBOTO
nokosieHud. IIpaBuno pomuHHpoBaHWs. 3aKOH PAaCUICIUICHUS IPU3HAKOB.
I'uniores3a unctoTsl rameT. [1oHOE M HEMOJIHOE JOMUHHUPOBAHKE.

JuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcCJIeOBaHUS
npu3HakoB.  lluToreHeTHMYecKMe  OCHOBBI  JUTMOPUIHOTO  CKPEUIMBaHUS.
AHanu3upymoluiee ckpemuBanue. Mcnoap30BaHle aHAUTM3UPYIOIIETO CKPENTMBaHUA
JUISL OTIPEICJICHUS] TEHOTHIIA OCOOH.

CuernieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapylieHue cuernieHrsi TeHOB B Pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPHUSI HACTIEACTBEHHOCTH. [ €eHETUUECKME KapThl.



I'eneTtnka noma. XpoMOCOMHOE ONPENEIIEHUE MO0JIA. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TrereporameTHble opraHusmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIbI N3MEHYMBOCTU: HEHACJIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON U3MEHUUBOCTU. BapualioHHbIN psii M BapuallMoOHHAasi KpUBasi.
Hopma peakunu npusHaka. KonndecTBEHHbIE M Kauye€CTBEHHBIE MPU3HAKU U KX
HOpMa peaknuu. CBoCcTBa MOAM(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHasi, WM TEHOTUIIWYECKAs, W3MEHYMBOCTh. KomMOWHaTHBHas
M3MEHYMBOCTb. Meilo3 © MOoJoBOM mpouecc — OCHOBA KOMOHMHATHBHOM
M3MEHYMBOCTH. MyTarimoHHas I3MEHYMBOCTh. Kimaccudukarnus MmyTaruii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpuYnHbI MyTaluii. MyTtareHHble (HhaKTOpPHI.
3aKOH TOMOJIOTHYECKHUX PSIIOB B HacliecTBEHHOM n3MenunBocty H. . BaBunoga.

BuesinepHas HacIeICTBEHHOCTh U U3MEHUYNBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METONIbl T€HETHKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBenHole 3a00JeBaHUS YEIOBEKAa: TEHHbIE OOJIE3HH,
OOJIE3HH C HACIEACTBEHHOHN MpPEeApacloNoKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHblE MyTanuu. CTBOJIOBbIE KIETKHU. [IpUHIUIIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETUUYECKUX
Oone3Heil. MeauKo-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKHU B TIPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHCTpaUu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHHE M €ro
LATOIEHETUYECKAs: OCHOBA», «3aKOH pACIIECIUIEHUS W €ro LHUTON€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI rameT», « luruOpuaHoe CKperrBaHuE,
«llutonornyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpelluMBaHus»,  «Mehos3y,
«B3auMozencTBue aIENbHBIX TE€HOB», «l'€HeTMYeCKHE KapThl PACTECHHI,
XKUBOTHBIX U 4eJIOBEKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HACIIE€IOBAHMS,
CLUEIUIEHHOrO0 ¢ Tmojom», «Kapuorunsl dyenoBeka W IKUBOTHBIX», «Bumuel
U3MEHUUBOCTHY», «MoaudukanroHHas u3MeHYMBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTalnoHHAs U3MEHYHUBOCThY.

O6opynoBanue: MoOAETU-aANTUIMKAIUA «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonmunoe mgomuHupoBaHue», «JluruOpumanoe ckpemnuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MuKporpemnapaT «/po3zodpuna» (Hopma, MyTaruu
(OpMBI KPBUIBEB U OKPACKH Tena), repoapuit «I'opox mOCeBHOINN.

JlaGopaTopHblie M MpaKkTHYecKue padoThbI:

JlabopatopHast pabota Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOIO U
JUTHOPUIHOTO CKPEIIMBAaHUS Y APO30(HIIbI HAa TOTOBBIX MUKpOTIpEnapaTaxy.

JlabopatopHas padota Ne 6. «M3yueHrne MOAU(PUKALIMOHHON U3MEHYMBOCTH,
NOCTPOCHHUE BaPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOID.

JlabopaTopHast pabota Ne 7. «AHaNM3 MyTanuii y Apo30(HUIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe U aHaJIW3 POJOCIOBHBIX
YEI0BEKA.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M MpOLECC. 3apOKICHHUE CEJIIEKIUA U JTOMECTHKALIHS.
Yuenue H. WM. BaBwioBa 0 1eHTpax MPOUCXOXKICHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOKAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
opo/Jia, TAMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCoBBI U MHAMBUIYAJIBHBINA OTOOPHI B
CEJEKIIMM pPAcTEeHWd M KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHuss. CKpelMBaHUE YHUCTHIX JIMHUI.
I'ereposuc, wnu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otpanennass tuOpuauzanus W e¢ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIONJOB. JIOCTHKEHUS CENEeKUUU PACTCHUW, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHomoruss kak oTrpacib NPOHW3BOJCTBAa. ['€HHass HMHKXEHEpus. Tambl
co3manusi pexomOuHanTHOM JIHK wm Tpancrenneix opranusmoB. Kierounas
uHxeHepusd. Kietounsle KyJIbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.
KionupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okoslornyeckue M dtuyeckue  npobnembl. MO —  reHeTuyecku
MOJIM(ULMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmuiel U cxeMbl: Kapta «lIeHTphl MPOUCXOXKACHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmiiy, «Otnan¢Hras ruopuan3anus», «Padboter akagemuka M. @. HiBanoBay,
«Jlomumnounus», «OO0beKTH OuoTexHonorum», «Kierounsie KymbTypel U
KJIOHUpOBaHUe», « KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TJI0JI0B U KOPHETUIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTropHble M MpakTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTH)KEHHS! CEJIEKUUU PACTEHHN W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SCTBO, J1abOpaTOpuIo
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHSA.

[IpeAnochbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOpUU. BOJIOLMOHHAS
TEOpHsI U €€ MECTO B OMOJOTrMU. BiusHuEe 3BOJIIOIMOHHONW TEOPHUH HA PA3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBuzerenscTBa  HBOMONMU. [aIEOHTOIOTHYECKHE:  TTOCIEN0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJIOTMYECKOW JIETOMHUCH, TNEPEXOAHbIE (DOPMBIL.
buoreorpadguueckue: cxoacTBo U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3iuuusi SMOPHUOHOB pa3HBIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEILHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpPraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBUHM3MA. JIBWOKyIIME CWIBI JBOJIOUMM BHUAOB MO JlapBuHy (HM30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpEEICHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHHUE, CCTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Botoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkposBosonus. [lomynsuus kak eAMHKUIA BUAA U SBOTIOLHUU.

JBvkymue cuibl ((hakTOpbl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3ossiust u Murpanusi.

EctecTBeHHBI1 0TOOp — HampaBisitouii  ¢akrop 3Bodouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHMW3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMop(dO3bl U UIUO-a AT TALIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. DopMbl  3BONIOUUU:  QuUiIeTHUYECKas, JAUBEPreHTHAas,
KOHBEpPreHTHas1, apaienbHas. HeoOpaTuMOCTh 3BOJTIOIHH.

[IpoucxoxaeHne OT HecleUUaTn3UpOBaHHbIX MpeakoB. IIporpeccupyromas
cnenuanu3anvsa. AJANTUBHAS paualus.

JleMoHCTpaUm:



[Toptpetsl: K. JIunnueit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bap, 2. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabmuupl u cxemsl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbl  OOppOBI  3a
cylecTBoBanue», «EctecTBeHHBIM 0TOOp», «MHOrooOpasue cCopToB pacTeHHUII»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymauuun»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApomMopdosbly, «Manoamantamuu», «OO0mias aereHepaus»,
«/IBmkymue cuibl 3Bosirounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoO0IEeHHOCTE OPTraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHuE, « IKOJIOTUUECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpuMepbl 3allUTHBIX MPUCIOCOOTICHUN Yy
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABIICHUSI BOJIIOIUMNY», O0BEMHASI MOJEIh
«CTpoeHue TOJIOBHOTO MO3Ta IT03BOHOYHBIX.

buoreorpaduueckas kapta wmupa, Koiekuus «DopmMbl COXpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX U pacTeHui», wojnenp anmumkanus «llepekpect
XpOMOCOM», BJaxHble Tmpenaparel «Pa3zButhe Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpacKu Teja).

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

Jlabopatopuasi padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onucanue NPUCIIOCOOJICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTeEPA».

Tema 2. Bo3HNKHOBEeHUEe U pa3BUTHE KU3HHU Ha 3emue.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM JKU3HU. HayuHble TUIIOTE3bI
BO3HUKHOBEHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEepMUs. XHUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTATBLHOE TTOATBEPKICHUE XUMUYECKON 3BOMOIMU. HavanbHbie dTansb
ouonornueckoi sBomonuu. ['mnoreza PHK-mupa. ®@opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKU. [lepBble KIETKM M WX HBOJIIOLMS.
dopMHUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuopaM. Karapxen. Apxeickas u
mpotepo3oiickas dpbl. [laneos3oiickas spa U €€ TEpPHOAB: KEeMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3o0lickass 3pa U €€ TNEpUOAbl: TPHUACOBBIM, IOPCKUN, MEJIOBOM.

KaitHo30lickast 3pa U €¢ MepuoJibl: MaJICOreHOBbINA, HEOTCHOBBIN,
AHTPOIOTECHOBBIM.



XapakTepuCcTUKa KiIMMaTa M IeOJIOTHMYECKHUX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMKA PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHid U
KUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxeHue 3BOJOHUH. OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

DBOJIOLHS YeJIOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
IIPOUCXOXKJECHNN YeoBeKa. MeToasl HM3ydeHHsl aHTpororeHesa. (Cxoacrsa u
pa3Iuyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBwxkymme  cunbl  ((akTopbl)  aHTPOIIOTEeHE3a. Hacnencreennas
W3MEHYUBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIH 00pa3  KHU3HH,
U3TOTOBJICHHE OPYAUI TPyAd, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbi, YenoBek npsAMoxonsmmi, YenoBeKk HeaHAEpPTaNbCKHM, YemoBek
pa3yMHbIii. Haxoakum uCKONaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMS, 00JACTb
pacnpocTpaHeHHs, 00bEM FOJIOBHOIO MO3ra, 00pa3 *U3HU, OPYIusl.

Yenoeueckue packl. OCHOBHblE  OOJbIIME  pachl:  €BPOIEOUHAs
(eBpa3miickasi),  Herpo-aBcTpajiouaHas  (dKBaropuajbHas),  MOHIOJIOMJHAs
(a3uarcko-amepukaHckasi).  UepThl  NPUCHOCOOJIEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4YeIOBEYECKHX pac.
Kpururka pacusma.

JlemoHncTpanum:

[Toprpetsr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHOoBeHrne CoHEYHOM CUCTEMBI», «Pa3BuTHe
opraHu4eckoro wmupa», «PacrurenbHas kineTka», <«OKHMBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHas CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMsI 4YEJIOBEKa U UEJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOTIO 4eJOBeKa», «/lpeBHenmme moan», «peBHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «UeI0BEeUEeCKHe pach».

O6opynoBanne:  mymspku — «lIpoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WIH
M300paXeHUsT KaMEHHBIX OpYAUi MEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOwmia, ckpebiia), TEOXpOHOJIOTMYECcKass Tabnuia, KoJuieKius «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKTH4YeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKIUSIX.



DKCKypcHsi «IBOJIOLMS OpraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KPaeBEIUECKUN My3€i).

Tema 3. Opranusmbl 1 OKPY:Ka0UIasi cpeaa.

DKOoJIOrus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (¢akrtopbl. Knaccudukanus 5KOJOTHYECKHX (PaKTOPOB:
abuoTtuyeckre, OWOTMYECKME W aHTPONOreHHBbIC. JIeWCTBHE HKOJIOTMYECKUX
(GakTOpOB Ha OPTAHU3MBI.

Abunotndeckue (GakTopbl: CBET, TEMIIEPaTypa, BIaXXHOCTh. dDoToneproausm.
[IpucnocoOneHusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornyeckue puTMsl.

buotnueckue (bakTophI. Buner  Ouotuueckux B3aMMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HEWTpanu3M. 3HaueHHEe OHOTHYECKUX B3aUMOJECUCTBUN ISl CYLIECTBOBAHMS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKH momyysinud. OCHOBHBIE IIOKa3aTeln
MOMYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMuKa YMCIEHHOCTH TOIMYJISIUU U €€ PeryJIsius.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenpl 0OMTaHUS
opranusmoBy», «®ortonepuoausm», «llonymdaum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NMONYJIsUUU UHPY30puu-TyPenbkn», «Iluimesbie nenm.

JlabopaTopHblie U NpaKTHYecKue padoThbI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTeHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusHue cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuyeckas padora Ne 2. «IlomcueTt MIOTHOCTH MOMYJIAIIUN Pa3HBIX BUJIOB
paCTEHUI.

Tema 4. CoobuiecTBa U IKOJIOrMYECKHE CHCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabsl-momuHantel. CBS3U B
(§7(0)1(S: (k1R

Okosornueckre cuctembl (dkocucteMbl). [loHaTtue 00 »3KocucTemMe U
ouoreoneHoze. OyHKINOHATBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK SHEPTUHU B SKOCHUCTEME.
Tpoduueckue (muiIeBbie) YpPOBHU OSKOCHUCTEMBI. [luiieBble ILeMU U  CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbI: OuMOMacca, MPOIYKIHUA. IKOJIOTHYECKUE
nUpamMubl: TPOAYKIUU, YHUCIEHHOCTH, Ouomaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuThe. Cykiieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMNHOIO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpPONOr€HHBIE  3KOCHCTEMBIL.  ATPO3KOCHUCTEMBI. Y POO3KOCHCTEMBI.
buonornyeckoe 1 X0351iCTBEHHOE 3HAYEHUE arpPO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kuboe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBI. J(MHaMHuYecKoe paBHOBecME M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yIriieposa,
azota). 30HaAIbHOCThL Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiau. AHTPOINIOTeHHBIE U3MEHEHUs B Ouocdepe.
['mo0anbpHbIE SKOJIOTUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IIPUPOABI U YEJI0BEYECTBA. CoxpaHenue
O6ropazHo00pa3us Kak OCHOBA ycToM4unBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOpaBJICHUS NPUPOAHBIMU pECypcaMU W UX HCNOJb30BaHME. JloCTHKEHUS
OMOJIOTUY U OXpaHa MPUPOBI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaues, B. 1. BepHaackui.

Tabmuubl 1 cxembl: «Ilumessie 1enu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmiectBa», «llenu mnuTaHus), «IKOJIOTHYECKas MHpPaMUIAy,
«buocdepa u yenosek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3d Bomoema», «ArpoieHo3», «lIpumepHbie
AHTPONIOTCHHBIE  BO3JCUCTBHS HAa Ipupony», «BaxHeldmme HMCTOYHUKH
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOoa», «[louBa — BaxkHelIash cOCTaBIISAIONIAS
ouocdepo», «DakTopsl aerpaganuu nouBy», «llapHukoBelil 3 dext», «DakTopbl
PaAMOAaKTUBHOTO 3arps3HeHust Ouochepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OHoOchepb»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B Ipupoae».

O6opynoBanue: Mojeib-anIumKaius « TunuyHbie OMOIIEHO3bI», repbapuii
«PacTtutenbHble coobIIeCTBaY, KOJIEKINH «bruoneHno3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TepOapud ¢ KOJUIEKIMH pacTeHUH U
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIIaM OJIHOTO BHUJA,



Kpacnas xuura Poccuiickoit ®denepanuu, u300pakeHHs OXpaHSIEMBIX BUIOB
pacTeHUN U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI  I1O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cormacuo ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHHS  OOYyYalONIUMHUCS TPOTPAaMM  CpeaHEro oO0mero  oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NWYHOCTHBIX PE3YJIbTATOB OCBOCHHS Npeamera «bHosorus»
BBIJICTICHBI CIICIYIONINE COCTABIIAIONINE: OCO3HAHUE OOYUYaIOIIUMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOy4YeHHIO  OMOJIOTHH,
I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHH JHMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPHYECKUX TPAAUIMNA PpPa3BUTHUS OHOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, NPUCYLIIMMH CHUCTEME
Onosoruyeckoro oOpa3oBaHMsI, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTD ILIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3ynbTAaThl OCBOEHUS MpeaMeTa «bruomorusy» JOCTUTaroTCs B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TMPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpollecCaM CaMOTO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEW TO3MIMU JIMYHOCTH, MMATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyda U CTAPUIEMY MOKOJICHUIO,
B3aUMHOI'0 YBaXKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U
TPAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUPOLIE U
OKPYKaroIIEH Cpeie.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTH 00YJarOIINXCsl pYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIEeCTBA, pacUIUpeHUEe >KU3HEHHOTO
OIbITA W OIbITA ACATEIBHOCTH B MPOIECCE peaanu3alud OCHOBHBIX HAIPABJICHHUMN
BOCIIUTATEJIBHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM O0YYaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATENBHOCTH NPHU CO3JIAHHUH
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATEIBHBIX 3a7a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIMI0 [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KyIbTYPHBIMU [IEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M HUCCJIEAOBATEILCKUX 3a/ad, YBaXXUTEIBHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS:

c(OpPMHUPOBAHHOCTb POCCHUICKOI rpakIaHCKOU UJEHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHHMSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpe]
Ponuuou, ropmoctm 3a cBOM KpaM, CBOK PoanHy, CBOW S3BIK W KYJBTYDY,
MPOLLJIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAHNIO U MaMSITHUKAM MPUPOIBI,
NOCTHXEHUSIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIGHUBATh BKJAJ POCCHUHCKUX YUYCHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOBL, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOLIECTBA;

ujeiHas yOeXJICHHOCTh, TOTOBHOCTh K CIyXeHUI0O M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITIMTAHUS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, dTUUECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HaHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyLIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTEIISM, CO3/IaHHIO CEMbH Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS UEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHHIA,



MOHUMAaHUE 3MOLUOHAIBHOTO BO3IEUCTBUS KUBOU NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE
IPOSBIISITH KAUeCTBA TBOPUECKOUN JTMUHOCTH;

5) ¢u3nyeckoro BoCHUTAHHSA, (POPMUPOBAHHS KYJIBTYPbI 310POBbSI M
IMOIMOHAIBHOIO (JIAT OOy YHsI:

MOHMMAaHUE W peanu3anus 370poBOro W 0Oe3omacHOro oOpasza KU3HU
(310poBO€  TMUTaHHWE, COOJIOJIEHUE TUTHEHUYECKHX TMpaBWI U HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryjsipHas (Qundeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHHWE [EHHOCTH TPAaBWJI HWHAMBUAYAIBHOTO U  KOJJICKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOIINX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHWE TIOCJECACTBUN U HEMPUSATHS BPEIHBIX MPUBBIYEK (YyIOTpeOICHHS
AJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCIIMTAHUS :

TOTOBHOCTh K TpPYyAYy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;
TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTUYECKOW U COLMAIbHON
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpPEC K pa3inyHbIM cepaM NpodhecCUOHATBHONW AESITENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymiel npodeccut U peaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa30OBaHMUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHHUS:

HKOJIOTMYECKU II€JIeCO00pa3HOE OTHOIICHHWE K NPUPOJEe KaK MCTOUYHUKY
KW3HU Ha 3EMJIE, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYyphl: NPHOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB UM OIIEHKM MX BO3MOXHBIX TOCIEACTBUN IS
OKPYKarOIIEH CPEIbI;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOIMYECKUX MpoOjeM MU MyTed ux
pelIeHuUS;

CIIOCOOHOCTh MCIIOJIb30BaTh IMPUOOpETaeMble MpPU HU3YyYEHUU OHOJIOTUU
3HaHWA W YMEHHUS TPU PEIICHWH TpoOJieM, CBA3aHHBIX C paIOHAJIHHBIM
IPUPOIONOIb30BaHUEM  (COONIONEHWE  TPaBWJI  TMOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OMoChephl);



aKTUBHOE HEMNpUATHE JCUCTBUM, NPUHOCIIIUX BpEJ  OKpyKarouien
MPUPOHON cpefie, YMEHHE MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHUECKHE
MOCJIEJICTBUS NMPEANPUHUMAEMBIX ACHUCTBUN U IPEIOTBpAIIATh UX;

HaJU4HMe Pa3BUTOrO HKOJIOTHYECKOTO MBILUICHHS, SKOJOTUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEITEIbHOCTH IKOJIOTUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W YWUTATEIBCKOW KYJIBTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIIOAbBMU U TIO3HAHUS MUPA;

MOHMMaHUEe crnenuduKku OMOJIOTUM KaK HayKH, OCO3HaHUs €¢ pOJd B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IOpEICTaBICHUA 00 OKpYXKarolleM MHUpE KaK O €JUHCTBE IPUPOJbI, YEIOBEKa U
oOuiecTBa, B IMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH HpodieM
COXpaHEHUs! MPUPOTHOTO PAaBHOBECHS;

yOEXKJICHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEMaThb PECypCHble  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHus  MepexoJa K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OHMOJIOTMYECKHX 3HAHUW B LEIAX
MOBBIIIEHUST OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popmMupyemon
IPY U3y4YEeHUU OMOJIOTHH;

ITOHUMAHUE CYHIHOCTH METOJOB NMO3HAHHUs, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCMOJb30BaTh IMOJNydyaeMble 3HAaHUS [UIs aHalIM3a |
OOBSACHEHHUSI SBJICHUNA OKPYXAIOIIEr0 MUpa U MPOUCXOMSIINX B HEM M3MEHEHH,
yMEHHUE JieNlaTh OOOCHOBAHHBIC 3aKIIOYEHHS] HAa OCHOBE HAy4HBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbI0 MOJYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Jis
pelieHus mpobyieM B peasibHbIX )KU3HEHHBIX CUTYalLUsX;

OCO3HaHWE LIEHHOCTU HAYYHOH [eATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO I€ITeIbHOCTh HHANBUIYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJyYCHHUIO HOBBIX 3HAHMHA TIO OHOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HAYUMBbIC Uil (OPMUPOBAHUS MHPOBO33PECHUSI OOYUAIONIUXCS
MEKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTPaKAIOIINE
[EJOCTHOCTh HAy4yHOW KapTUHBI MHpa U cHenuduKy METOAOB MO3HaHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBJICHUE, MPOIlecC,
CUCTEeMa, Hay4HbId (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeIOBaHWE,  HAOIOJICHHE, HW3MEpPEHUe,  OKCIEPUMEHT U JIPYTux),
YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS (IIO3HABATENbHBIC, KOMMYHHKATHUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBHOM
IPAaMOTHOCTH W  COLMAJIBHOM KOMIETCHIIMM OO0YydYaroluuxcsi, CIOCOOHOCTh
00yJaromuxcst MCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIC,

MHPOBO33pEHUYECKHE 3HAHUS W YHHBEPCAJIbHBIE ydeOHbIC JIEUCTBHS B
MO3HABATEJILHON 1 COIMAJIbHON MPAKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHHUS IPOTPaMMBbI CPEIHEro OOIIeTro
00pa30BaHUs TOJ>KHBI OTPAXKATh:

OBJanenue YHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMU
AedCTBUSIMM:

1) 6a3oBble JJOrHYeCKHE AeiiCTBUSI:

CaMOCTOSATENIbHO  (OPMYJIHMPOBAaTh W aKTyaJIM3WpOBaTh  MpOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJIOTHYCCKUX TOHSATHUM (BBIJCIATH UX XapaKTepHBIC NMPU3HAKH, YCTaHABIMBATh
CBSI3U C IPYTUMH TOHATHSIMH);

OTpeNeNaTh IeJU JCSITCIIBHOCTH, 3aJaBas MapaMeTpbl W KPUTCPUH UX
JTOCTHKECHHUSI, COOTHOCUTD PE3yJIbTaThI ISATCILHOCTH C TTOCTaBICHHBIMH LICIISIMU;

HCIIOJI30BaTh OMOJIOTHYSCKUE TIOHATHUS JIJIs1 00BsICHEHUs ()aKTOB M SIBJICHUM
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKUE paCCyXJeHUs (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TNPOTHBOPEUYHS B PacCMaTpHUBaEMBbIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MOJICIIbHBIC cpeacTtsa IS MIPEICTABIICHUS
CYIIECTBCHHBIX CBS3€H W OTHOIICHWA B M3y4aeMbBIX OMOJOTHYECKHX OOBEKTaX, a



TAK)K€  INPOTUBOPEYMM  Pa3HOrO  pOAA,  BBUIBICHHBIX B Pas3jIMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PELICHUS NPOOJIEMBbl C YYETOM aHalIM3a MUMEIOIIUXCS
MaTepualbHbIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIITATOB
LEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;

KOOPAVUHUPOBaTbL U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aUMO/ICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE [IPU PEIIEHUH KU3HEHHBIX ITPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBBIKAMU YUeOHO-HCCIIEA0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0sieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJIOB PEILEHUS ITPAaKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHJIbI JEATEIBHOCTH MO MOJYYEHHID HOBOIO
3HaHUS, €ro HHTEpPHpETald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTyalUsX, B TOM YUCJIE IIPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBILUICHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHUEMH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
NEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh TNPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APryMEHTHl IJisl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHHH, 3a1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, OLIEHHUBaTh INPUOOPETCHHBIN OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIN MOKUCK TIEpeHOca CPEACTB U CIIOCOOOB
AecTBUS B IPO(ECCHOHATIBHYIO CPENy;

YMETb NEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NIPEAjiaraTb OPUTMHAIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTb MPOOJIEMBI U 33a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢c uHpopmaIueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMaIuu (TEKCTe yueOHOro
nocoOusi, HAYYHO-TIOMYJIIPHOM JIUTEpaType, OHOJIOrMYECKUX CJIOBapsX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHamu3upoBaTh



MHPOPMAITUIO PA3TUIHBIX BUAOB M (DOPM MPEICTABICHHUS, KPUTUIESCKU OIICHUBATH
€€ IOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;

(GopMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHBIE METOABI MPU MOUCKE H
otbope Omoslormueckoil nHpOpMaIu, HEOOXOTUMOM 71l BBIMOJHEHUS YUEeOHBIX
3ajad;

npuoOpeTaTh OIBIT HCIOJIb30BaHUSA WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOTO HCITOJIb30BAHUS Pa3TUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpEICTaBICHHUS
ononoruueckor HHPopMaIu (CXeMmbl, rpaduku, quarpaMmbl, TaOIHIIbI, PUCYHKU
H IpyTroe);

UCIIOJb30BaTh HAy4YHBIA A3BIK B KayecTBE CcpeAcTBa Mnpu paboTe ¢
Ouonornueckod uHOpMalMen: NPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTUYeCKHe 3HAKU U CHUMBOJIBI, (popMysibl, aOOpeBUaTypy, HOMEHKIATYpY,
WCIIONIB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJ€Th ~ HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH(OpMaIuw,
MH(POPMAIIMOHHOM 0€3011aCHOCTU JIUYHOCTH.

Ogi1aieHHe YHUBEPCAJbLHBIMU KOMMYHHKATUBHBIMH AeHCTBUSIMM:

1) ob1menne:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYyKTaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeiaraeMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3ULMHA APYTUX YYaCTHHUKOB
JIMajIoTa WM TUCKYCCHUH);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(QIUKTHI U BECTH MEPErOBOPHI;

BIIQ/IETh PA3UYHBIMU CHOCOOAMM OOINEHUS U B3aUMOJICHCTBUS, TOHUMATH
HAMEPEHHUS APYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
1 B KOPPEKTHOU (popMe HopMyTupoBaThH CBOM BO3PAKCHHUS;

pPa3BEPHYTO M JIOTHMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATETbHOCTh:

MOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboTHI IPH PeIIEHUH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBLIX (OPM B3aUMOACHCTBUS MIPH PEIICHUU YIeOHOM 3a1a4u;

BBIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEN KaXKIOr0 WieHa KOJUIEKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKCHHUIO: COCTAaBIIATh IUIAH JCHCTBHIA,
pacnpenenarTb poid C YYEeTOM MHEHMHM Y4YaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaXJOr0 YYaCTHHMKA KOMaHJIbl B
OOIIHii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

opeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C IIO3ULHHA HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHUBEPCAJTbHBIMHU PEryJsiTUBHBIMH ACHCTBUAMMU:

1) camoopraHu3zanms:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHUSA MNpoOJIeM U UX
pEILIECHNUs B )KU3HEHHBIX U YU€OHBIX CUTyalUsX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHAX M NOCTYIIKAX [0 OTHOIICHHMIO K XUBOM INPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIbHO COCTABJISITh IUIaH pEIICHHS NpoOJeMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jies1aTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

crocoO0cTBOBaTh (HOPMHUPOBAHUIO M TPOSIBICHHUIO IMIUPOKON 3SpYyIUMLIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO IMOBBIIIATH CBOW O0OpA30BATENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUM, UCMHOJIB30BaTh MPHUEMbl peIeKCUHN IJi OUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHUKEHUIO;



OPUHUMATh MOTUBBI M apryMEHThl JApPYTrUX IpU aHAIM3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ceOsl ¥ APYTrUX:

IPUHUMATh ce0s, MOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

OPUHMMATh MOTUBBI M apryMEHThl JApPYruxX IMpH aHaIM3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOEC MTPABO U MPABO IPYTMX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C MTO3ULIUU JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo OuWojorud Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpuyueckue 1isi yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JICATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTyallUsSX, a TaKKE B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme npenMeTHbIC
pe3yabTaThl MPEACTABIICHBI M0 TOJIaM O0y4YEeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIUOHATHHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE pacKpbIBaTh COJICp>KaHHE OUOJOTUYECKUX TEPMHUHOB WM TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TMPEBpAIlCHUE
SHEPIruM), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAasI OpraHU3alUs KUBBIX CUCTEM,
CaMOBOCIIPOU3BEJIeHHE (PEMIPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTMYECKUE TeopuH (KJIETOYHAas, XPOMOCOMHasi,
MyTaIlMOHHAs, IIEHTPAJbHAs JOTrMa MOJEKyIsIpHOUW Owuosnoruun), 3axoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKIEHUS KyJIbTypHBIX pacTeHuid H. M. BaBuiioBa), onpenensats rpaHUIlbI
WX MPUMEHUMOCTHU K )KUBBIM CHUCTEMaM;

YMEHHUE BJIaJIETh METOJIaMH HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE YKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIIBIDKCHHE  TUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y MCCIIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX



pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYILIECTBEHHbIE NPU3HAKH BHUPYCOB, KJIETOK IMPOKApHOT U
AYKapuoT, OAHOKJIETOYHBIX K MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meilo3a,
OIUIOJIOTBOPEHUS, Pa3MHOXKEHHS, WHIMBUIYaJbHOTO Ppa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATh NOJYyUYEHHBIE 3HAHUS AJI OOBSICHEHHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHUs Oe30MacHOCTH CBOETO 370POBbSI M 370POBbS
OKPY>KAIOIIUX JIOAEH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJEHUS B OKPY KaroIei
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOMU ounonoruu 151 OMOTEXHOJIOTHIA VIl PalMOHAJIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh JJIEMEHTAPHBIE TEHETUYECKHE 3aJadyd Ha MOHO- W
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEJA0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIa0OPATOPHBIE M MPaKTHYECKHE padoThl, COOJIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPHPETUPOBATH HH(OpMAIIHIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKJIIOYAIONIYI0 TIICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIPHBIE
Marepuanibl), 3TUYECKHE AaCHEeKTbl COBPEMEHHBIX MCCIEIOBaHUNA B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHbIE COOOIIEHUS,
0000111ast OMOJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydueOHOTo mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPaXXaTh:

c(OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHUCTEME HAYyYHOTO
3HaHUSA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKJIAJE POCCHUICKHX U
3apyOEKHBIX YUCHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMH, (YHKIHMOHAIHHOM
IPaMOTHOCTH YeJIOBEKa ISl pellIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJEpKaHHE OWOJIOTUYECKUX TEPMUHOB W TOHATHUM:
BUJ, TIOMYJISALUSA, TeHO(DOH, 3BOJIOLUS, ABMKYIIHE CUIIBI ((PAKTOPBI) SBONIOLHH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, YKOJIOTHUECKHIE (haKTOPHI,



DKOCHCTEMA, NPOAYLUEHTHI, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHUs,
AKOJIOTHYECKas MUpaMua, OrnoreomneHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLUMHU), 3aKOHbBI M 3aKOHOMEPHOCTU
(3aponpimieBoro cxoxacrea K. M. bapa, depenoBanusi TiiaBHBIX HAmNpaBlICHUNA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. M. Bepnajackoro),
ONPENEIIATh TPAHULIBI X TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHUSA B OMOJIOTUU: HAOIIOCHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHWW, OpraHU3alys W IPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBIDKCHHE  THUIIOTE3bl,  BBISBIICHUC
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACISITh CYIICCTBEHHBIC TMPU3HAKH CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOIYJSIIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOreOlEHO30B U DKOCHCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIIEHHOCTU
OpraHU3MOB, JEUCTBUS 3KOJOTUYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB W IIOTOKAa SHEPrUU B HSKOCUCTEMAX, AHTPONOTCHHBIX HW3MEHECHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OMOr€OXMMHUYECKHUX
ITUKIIOB B OHocdepe;

yMEHHUE TMPUMEHSATH MOJYyYEHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHSATUS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETOo 3/I0pPOBbsl M 30POBbS
OKPYXAIOIUX JI0JeH, COOII0IEHUST HOPM IPaMOTHOTO MOBEICHUS B OKpYKarolei
MPUPOIHON cpefie, MOHMMaHWEe HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTUKEHUU
COBPEMEHHOM OMOJIOTHH JIJIsi PAIIMOHAILHOTO TTPUPOIONOIH30BaHNUS;

yMEHHUE peliaTh dJeMEHTapHble OMOJOTUYECKUE 3a]a4H, COCTABIISITH CXEMBI
MEepPEeHOCca BEIIECTB U SHEPTHH B 3KOCHCTEMAaX (1€ MUTAHMUS);

YMEHHUE BBIMOJHATH JIa0OpATOpPHBIE M MPaKTHUYECKHEe padoThl, COOJIOAATH
mpaBuja mpu padboTe ¢ yueOHBIM U TA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OILICHUBaTh W HWHTEPIPETUPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHUS, BKJIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00AbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE TMHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111ast OMOJIOTHYecKyr0 HH(POPMAINIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIh30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM ndposbie
Ne n/m P Konrpoasusie | IIpakruueckue (pp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 .
L brotoris Kax ayka 2 05 https://m.eds00.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aLIUS 1 bubmmorexa [JOK
P . https://m.eds00.ru/7f41c292
bubmuorexa [JOK
3 X i 8 1
UMHUYECKHI COCTaB M CTPOCHHUE KIICTKH httns://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
MBHCACATCIRHOCTR FICTRH https://m.edsoo.ru/7f41c292
5 Pa3mHOkeHue 1 MHIMBUYyaIbHOE Pa3BUTHE 5 1 bu6muoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U H3MEHUHBOCTH 8 15 bubmmoteka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.eds00.ru/7f41¢292
bubmmoteka [IOK
8 P 1 1
C3EPBHOE BpeMA https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ugposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 1 1
IBOMOLHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
1
3 Opranu3MEl H OKpYKaiolLas cpeaa > https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 0 9
CooO1iecTBa U 9KOJIOTUYECKUE CHCTEMBbI httns://m.edsoo.ru/7fA1cc74
bubmuorexa [JOK
5 P 2 1
SOEPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5



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

HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJTIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTra aTra udpoBLIE
Tema ypoka KonTposabubie | IlpakTuueckue A A p
n/n Bcero U3ydeHusl | M3Yy4YeHHs | oOpa3oBaTejibHbIE
padoThI padoThI
Mo IJiaHy | 1o (paKTy | pecypcsol
buoinorus B cucreme bubnuoreka [{OK
1 Hayk. Bxognas 1 1 https://m.edso0.ru/863e6122
KOHTpPOJIbHAs paboTa https://m.edso00.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupoasl. [Ipakrnueckas
pabora Ne 1
2 «Hcronp3oBanue 1 0.5 bubmorexa LHOK
' https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJIOB MPH
M3YYEeHUU OUOIIOTHYECKUX
00BEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka [IOK
MPOLECCHl U UX U3YYCHUE https://m.eds00.ru/863e6564
X .
4 N I/Z\;::eg(:z ;OCTaB 1 bubmmorexa [JOK
T - Do https://m.eds00.ru/863e674e
MUHEPATbHBIE COTTU
5 benxu. CocraB u 1 bu6nuorexa [IOK
CTpOeHHE OENKOB https://m.edso00.ru/863e6b72
bu6nunorexa [JOK
6 v I 1
TICBOABL. SHITHAR https://m.eds00.ru/863e6870
7 HyxkienHoBbIe KUCITOTBHI. 1 bubmuoreka [IOK
ATOD https://m.edso00.ru/863e6d5c



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

HcTopus u metoasl
M3Yy4YEHUs KIIETKH.
Knerounas teopus

bu6nmorexa [IOK
https://m.edso00.ru/863e6e88

Kierka kak nenoctaas
JKUBasi cucTeMa

10

Ctpoenue
AYKAPUOTUYECKOMN KIIETKHU.
JlaGopaTtopnast pabota No
2 «/3yuenue cTpoeHUs
KJICTOK PacTEHUH,
YKUBOTHBIX, TPUOOB U
OakTepuil Mo
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTTUCAHUE»

0.5

bubnunoreka LIOK
https://m.edso00.ru/863e6ff0
https://m.edsoo.ru/863e716c

11

DepMeHTBI —
Ouosornyeckue
KaTaJIn3aTOpHl.
JlaGopatopHas pabota Ne
1 «M3yuenune
KAaTAJINTUYECKON
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTH KaTajasbl)y

0.5

bubmmoteka [IOK
https://m.edso00.ru/863e6b72

12

OOMEH BELIECTB WA
MeTa00JIN3M

but6mmorexa [IOK
https://m.edso0.ru/863e766¢

13

dorocunaTe3. XeMOCHHTES

but6mmorekxa [IOK
https://m.edso0.ru/863e7¢98

14

DHepreTudecKkuii 0OMeH

but6mmoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7aae

JKU3HEHHBIN UK
KJIEeTKHU. [leneHue KiIeTKu.
Murto3. JIaboparopHast

paborta Ne 3 BuG 1OK
HOIHOTEKA
15 «Habmonenue MuTo3a B 0-5 https://m.edsoo.ru/863e7dc4
KJIE€TKaX KOHYMKA
KOpEIKa JIyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»
buocuures Oenka.
16 Peaxinsa marpuasoro buGnnorexa LIOK
P https://m.edso0.ru/863e796e
CHHTE3A
17 Tpancusmus — bubnmoreka [JOK
onocuHTE3 OeIKa https://m.edso0.ru/863e796e
18 Hexknerounsie popmsl bu6muoreka [IOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
DopMEBI Pa3MHOKEHUS Bubmuorexa IIOK
19 PMPIP https://m.edsoo.ru/863e81b6
OpTaHH3MOB https://m.edsoo.ru/863e831e
bu6nuorexa [IOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
Om1010TBOpPEHHUE. Bu6 OK
21 JlaGopaTtopHnast pabota No 0.5 nommoreka L

4 «I3y4yeHue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX

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



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MUKpOIpenaparax»

99 WunuBuayansHoe bubnuoreka [IOK
pa3BHUTHE OPraHU3MOB https://m.edso0.ru/863e8436
['eneTnka — Hayka o

23 HACJIEICTBEHHOCTH U bubnnorexa [IOK

https://m.eds00.ru/863e86f2
M3MEHYHUBOCTH
3aKOHOMEPHOCTH

24 HACJICIOBAHUS ITPU3HAKOB. bu6nuorexa [IOK
Monorubdpuatoe https://m.eds00.ru/863e8878
CKpEIIUBaHUE
Jurubpumnoe

o5 CKpelIuBaHue. 3aKoH bubnmnoreka [JOK
HE3aBHCUMOTI0 https://m.edso00.ru/863e89a4
HaCJIeI0BaHMS MPHU3HAKOB
CuremnineHHoe
HacJIeI0BaHHE TPU3HAKOB.

JlaGopaTtopHnast pabota No
5 «3y4ueHue pe3yiabTaToB
26 MOHOF};/Iq6pI/II[H1:())FOyI/I 0.5 bubnnorexa [IOK
https://m.eds00.ru/863e8c60
TUTHUOPHUIHOTO
CKpEIIUBAaHUS Y
Jpo30(UIIBI HA TOTOBBIX
MUKpOIIpenaparax»
I'enetuka mogna.

97 HacnenoBanue bu6nunorexa [JOK
IIPU3HAKOB, CLEIUIEHHBIX C https://m.eds00.ru/863e8c60
TOJIOM

28 MN3MeHuYnBOCTSD. 05 but6mmoreka [IOK

Henaciencrsenuas

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



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

U3MEHYUBOCTb.
JlaboparopHuast pabora No
6. N3yuenue
MOIU(PUKAITIOHHOM
U3MEHYUBOCTH,
MOCTPOCHUE
BapUaIlMOHHOTO PsJa U
BApUALIMOHHON KPUBOM»

Hacnencrsennasa
W3MEHYUBOCTb.
JlaboparopHas pabora No bubnmnoreka [JOK
29 . 0.5
7. «AHanu3 MmyTanui y https://m.edsoo.ru/863e8efe
JPp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»»
bubnnorexa [JOK
30 I'eneruka yeoBeka
https://m.edso0.ru/863e8d78
O00011IEHNE TT0 TEME
31 «HacnencTrBeHHOCTE U
A3MEHYUBOCTH
OpPTaHU3MOBY
Cenekmys Kak HayKa U
32 po ei:lc I/ITOFOBZE Bubmiorexa LIOK
porece. https://m.eds00.ru/863e9214
KOHTpOJIbHAs paboTa
MeToabs! 1 JOCTHKEHUS
33 CEJIEKI[NU PACTEHUN U Bubmnorexa HOK
P https://m.edso0.ru/863e9214
JKMBOTHBIX
34 BbuorexHoorus Kak bu6nunorexa [JOK

OTpacib MIPONU3BOJACTBA

https://m.eds00.ru/863e9336



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

OBIIEE KOJIMYECTBO
YACOBIIO [TPOTPAMME

34




11 KJIACC

KosnvecTBo 4yacoB DJIeKTPOHHbIE
Ne aTa aTra nudpoBbIe
Tema ypoka Kontposbubie | IIpakTuuyeckue o A p
n/n Bceero u3ydeHHusi | HU3y4YeHHs | oOpa3oBaTe/IbHbIe
padoThI padoThI
Mo Ijia”Hy | 1o (pakTy | pecypcsl
OBOJIIONUS K METOJIBI €€
1 u3 eHII/lISI Bxo Haill 1 1 bubmorexa LOK
ya ) a https://m.edsoo.ru/863ea20e
KOHTpOJIbHAst paboTa
41
2| mpencrammenmii o6 ) BuGanorexa LIOK
pel . https://m.edso0.ru/863e9570
SBOIIOLUHI
bubnuorexa [JOK
3 Mukpossosows 1 https://m.edsoo.ru/863e9cle
ITonmynsauus kak
AJIIEeMEHTapHasl €IMHUIIA
BHU/Ia U DBOJIOLMH. Bu6 110K
HOIuoTeKa
4 0 1 0.5
JlaboparopHas paboTa N https://m.eds00.ru/863e99c6
1 «CpaBHEHME BUIOB 11O
MOp(}OIOTHUECKOMY
KPUTEPUIO»
BIDKYILIHME CHUJIIBI
5 gneMZ;IHTa HBIE (PAKTOPHI) 1 bubamorexa LIOK
P p https://m.edsoo.ru/863e9da4
SBOIIOIMHT
6 EctectBenHsblIil 0TOOD U 1 bubmumoreka [IOK
ero ¢GopMsl https://m.eds00.ru/863e9ed0
Pe3 aThI DBOJIIO :
7 m nﬁi;g;ez}lgcim 1 05 bubmorexa [JOK
p ' https://m.eds00.ru/863e9fde
OpPTaHU3MOB U



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUJI000pa3oBaHue.
JlaGopaTtopnast pabota No
2 «Onucanue
MPUCTIOCOOJICHHOCTH
OpraHu3ma M ec
OTHOCUTEIILHOTO
Xapakrepay

Hanpasnenus u nytu

bubmuorexa [JOK

8
MAaKpO3BOJIIOLINHT https://m.eds00.ru/863e9cle
9 HeobOpartumocTs
ABOJTIOIIUN
10 Hcropust sxu3Hu Ha 3emiie
U METOJIbI €¢ U3yUCHUS
T'unoTess
11 MIPOUCXOXKICHUS KU3HU bubmorexa OK
p A https://m.edso0o.ru/863ea5a6
Ha 3emiie
12 PazBuTue xu3Hu Ha 3emiie bubmmoteka [IOK
10 ApaM U Mepruoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI
HBOJTIOIIUY PACTUTEIHLHOTO
U )KHBOTHOTO MHpA.
13 Ipa ecka :60 a Ne 0.5 bubmmorexa LIOK
KTHYeCKast Ta Ne .
P P https://m.edsoo.ru/863ea8hc
1 «M3yueHune uckomnaeMbIx
OCTAaTKOB PACTEHHI U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpemMeHHas cuctema bubnuotexa [JOK
OpraHUYeCKOro Mupa https://m.edso0o.ru/863ea48e
bubnuotexa [JOK
15 DBOJIIOINS YETIOBEKA 1

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

(arTpOTIOTEHE3)

16

JBroKyIMe CHIIbI
((paxropser) anTponorenesa

bu6nmorexa [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaaNU
DBOJIIOIMH YEJIOBEKA

18

Yenoseueckue pacsl U
[IPUPOJHBIE afanTauu
YyeJioBeKa

bubnmoreka [IOK
https://m.edsoo.ru/863eaea?2

19

O00011IEHNE TT0 TEME
«Bo3HKHOBEHME U
pa3BHUTHE KU3HU HA
3emne»

20

DKoI0rus Kak HayKa

21

Cpenpl oOuTanus u
IKOJIOTHYECKUE (DaKTOPHI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpaxkTopsl.
JlabopaTtopHas pa6ota Ne
3. «Mopdomorndeckue
O0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT OOUTAHUS.
JlaGopatopHas pabota Ne
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YEepPEHKOB KOJIEyCay

0.5

bubmmorexa [JOK
https://m.edso0.ru/863eb10e

23

buoTtnueckue haxkTopsl

but6mmorexa [IOK
https://m.edso00.ru/863eb348

24

DKOJIOTUYECKUE
XapaKTePUCTUKH

0.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

MO YJISLIHH.
[IpakTuyeckas pabora Ne
2 «IloacyeT MI0OTHOCTHU
MOMYJISIIUHA Pa3HBIX BUJIOB

pacTeHuin»
25 Coo0b1ecTBa OpraHu3MoB bu6mmoreka [IOK
— OuoIeHO3 https://m.edso00.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.eds00.ru/863eb46a
OcHoBHBbIE ITOKa3aTeIu
9KOCHCTEMBEI.
27 DKOJOTHYECKHUE bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBolcTBa
skocucteM. Cykieccus
28 [TpupoHbIE SKOCHCTEMBI
29 AHTpPOIIOTE€HHBIE
9KOCUCTEMBI
30 buocdepa — rnobdanpHas bu6muoreka [IOK
9KOCUCTEMA 3EMJIU https://m.edso0o.ru/863ebb5e
3aKOHOMEPHOCTH
31 c eCTBOEaHI/ISI bubmmorexa LIOK
ym https://m.edsoo.ru/863ebd16
6uochepsl
YenoseuecTBo B
32 ouochepe 3emin.
HroroBast KOHTpOJIbHAS
pabora
13 CocymiecTBoBaHUE bubnmnoreka [JOK

mpupoAbl U 4CJIIOBCUYCCTBA

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



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

34

O000111eHUE TEMBI
«Coo01recTBa 1
SKOJOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34

2.5







YYEBHO-METOJJUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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