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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMMbl 1O OHOJOTUM TEOPETUYECKYI0 OCHOBY ISl OIpEIesICHUS
MOJXO0A0B K (OpPMHPOBAHMIO cojAepkaHUS ydeOHoro mpeamera «buonorus» cocraBuiIu:
koH1entyanpable nojoxeans OI'OC COO o B3aMMOOOYCIIOBICHHOCTH LEJEH, COJep)KaHus,
pe3ynbTaToB 0O0y4YeHHs U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 001X
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OOIIero
obOpasoBanusi B Poccuiickoii denmepammm, a TakkKe TOJOXKEHUS O cHenuduke Ouosoruu, e
3HAYCHUU B MMO3HAHUU )KUBOU MPUPOIBI U 00ECTICYCHUH CYIIECTBOBAHUS YEIOBEUYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSM, OIIPEETICHB OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTUU U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu HaéT MpEACTABICHHE O LENsAx, 00 oOmiel cTpareruu oO0ydeHwus,
BOCIIUTaHMS U Pa3BUTHS oOydaroluxcs cpeacTBaMu yuyeOHoro npeamera «buonorus», onpenenser
00s13aTeNIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYpPY, paclpesielieHue 1Mo paszesam U TeMaw,
PEKOMEHyeMYIO TTOCIIEA0BATEIIEHOCTh N3YUeHHs y4eOHOTO MaTepHralia ¢ y4ETOM MEXIIPEeIMETHBIX
W BHYTPUIIPEMETHBIX CBS3€H, JIOTHKKM 00pa30BaTeIbHOTO TPOIIECca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme 1mo OHOJIOTHH TaKXKe YUUTBHIBAIOTCS TPEOOBAHUS K IITAHUPYEMBIM JTHYHOCTHBIM,
MeTanpeIMETHBIM M TPEAMETHBIM pe3yiabTaraM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JEUCTBUN  OOYy4aloOlmUXCs 1O  OCBOCHHUIO
coJiep’KaHusl OMOJIOrn4ecKoro oopa3oBaHusL.

B nporpamme mo Owuomorum (10—11 kmaccel, 0a30BBId YpOBEHB) pEaM30BAH IMPUHIIUII
MIPEEMCTBEHHOCTH B M3y4eHHH Ouosiorud, Onarofaps dYeMy B HEH MpocMaTpuBaeTcs
HaINpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAlUUil  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHHUS,
MPEACTABICHUI O 3I0POBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIICHUEM K OKPYXKAIOIIEH PUPOTHON
cpene. [losTomy Hapsay ¢ uzyueHueM oOIIeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOSCHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
nporpaMMe IO OHOJIOTUM YAEJICHO BHHUMAaHUE HCIOJIb30BAHUIO IIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM U1 pELICHUS MPUKIAAHBIX 3ajJa4y, B TOM 4HUCIe: MNPO(UIaAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBeKa,  MEIMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBAaHHS SKOJIOTUYECKH I11€]1eco00pa3HOro MOBEIEHUs B OKpY)KAloIleld MNPUPOHON cpene,
aHallM3a BIMSHUS XO3SMCTBEHHOM JEATENILHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHME BHHMMAHUS K NPHUKIATHONW HAMPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS) MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUeHHUs! YCIOBUW JUIsl pelIeHus
OJIHOM M3 aKTyalIbHBIX 33J1a4 LIKOJIBHOTO OHMOJIOTMYECKOTro 00pa30BaHMs, KOTOpas MpeAroJiaraet
dbopmupoBaHre y OOydaroIIUXCS CIOCOOHOCTH aJalTUPOBATbCA K HW3MEHEHUSAM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHEe cpeaHero oOiiero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaer (GopmupoBaHHE Y OOYyJaIOMIMXCS MPEACTaBICHUM O HAyYHOW KapTHHE MHpa,
pacuupsieT u 0000IIaeT 3HaHUS O >KMBOM Ipupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLMHU, CO3MAET YCIOBUS [UIS: TO3HAHHWS 3aKOHOB JKMBOW TPHPOJIBI,
¢dopmupoBaHus (QYHKIMOHAIBHOM TIpaMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3omacHoro obpasa
KHU3HH, IKOJIOTHUECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET Tak)Ke JIISl PeLISHUS] BOCITUTATENLHBIX U Pa3BUBAIOIINX
3ajay cpegHero oOmero oOpa3oBaHUs, colManM3aluu oOywaromuxcs. M3ydeHue Ouosoruu



oOecrieynBaeT yciaoBHS Ul  (OPMHUPOBAHHS HMHTEIUICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX |
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTErpallii OMOJIOTHYECKIX
3HaHUH C TMPEICTABICHUSIMU W3 APYrHMX YYEOHBIX NPEIMETOB, B YaCTHOCTH, (U3UKU, XUMUHU U
reorpadgun. Ha3BaHHBIC TMMONOXEHUS O TMpeIHA3HAaYeHUH YydeOHoro mpeamera «buomorus»
COCTaBWJIM OCHOBY JJISl OIIPEENICHHs MMOIX00B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEp KaHus,
MPEACTABJICHHOTO B IPOrPaMME 1O OHMOJIOTHH.

OTt0op coxepkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHMIA KyJIbTYPOCOOOPA3HOTO TOJX0/A, B COOTBETCTBUU C KOTOPHIM OOYyYaroImuecs IOJIKHBI
OCBOUTH 3HAHUS M yMEHWsI, 3HaUMMbIe Ui (OPMHUPOBAHUS OOIIEH KYIbTYpHI, OIPEIEIISIONINe
a/IcKBaTHOE TIIOBEJCHHE UYEJIOBEKa B OKpY)KAIOIIEW MPUPOIHON cpene, BOCTpPEOOBAHHBIE B
MOBCETHEBHON J>KM3HU U TMPAKTUYECKON nesTeabHOoCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHMMA
3aHUMAIOT AJIEMEHTHI COJIEP)KaHUsI, KOTOPBIE CIIYXKaT OCHOBOU JiJisi (JOPMUPOBAHUS TIPEICTABICHUMA
(6} COBpCMCHHOfI CCTCCTBCHHO-HaquOﬁ KapTUHC MHpPa W HOCHHOCTHBIX OPHUCHTAHAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTHYECKOTO 00pa30BaHMUsL.

CTpyKTypupOBaHHME COJIEpPKaHHS YJ4eOHOro MaTepualia B TIporpaMme 10 OHOJIOTHUHU
OCYIIECTBICHO C YYETOM MPUOPHUTETHOTO 3HAYCHHS 3HAHUNA 00 OTIMYHMTEIBHBIX OCOOCHHOCTSX
YKUBOW MPUPOJIBI, O €€ YPOBHEBOW OPraHU3ALMHU U SBOJIOLHMH. B COOTBETCTBHY € 3TUM B CTPYKTYpE
yaeOHoro npenmera «buosorus» BbIIENIEHBI CeAYyONIe cofepKaTeNbHble JINHNUU: «brosorus xak
Hayka. Meroapl HayyHOro mo3HaHus», «KneTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Oouosnoruyeckas cuctema», «Cuctema U MHOrooOpasue opraHMuecKoro MUpay, « IBOJIOLHUS KUBOU
MIPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wusyuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpPraHU3allii )KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIOIb30BaTh 3TU 3HAHUS Ul TPAMOTHBIX IEHCTBUN B OTHOIICHUH
00BEKTOB >KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne uLenu wu3ydyeHus yueOHoro mpenMera «buonorus» Ha 06a30BOM YpOBHE
obecrieunBaeTcs PelIeHUEM CIIeIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIOUIMMUCS CUCTEMbl 3HAaHUW O OMOJIOTUYECKUX TEOPUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIyXKAIIUX OCHOBOU [Uisi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTeCTBEHHO-HAY4YHON KapTHHE MHUPA, O METO/IaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pA3HOTO YPOBHS OPraHU3allMM, BBINAIOLUIUXCA OTKPBITUSX U
COBPEMEHHBIX UCCIICJOBAHUAX B OMOJIOTHH;

¢bopmupoBanre y oOydyarolmIuxcs MO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MyTAX Pa3BUTHS B OHMOJIOTUM HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JIOB K U3YUYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIli;

CTaHOBJIEHUE Y 00y4Jaromuxcst o0mmeld KyabTypbl, QYHKIIMOHATLHON IPaMOTHOCTH, pPa3BUTHE
YMEHHUI OOBSCHATh W OLICHWBAThH SIBICHUS OKPYXKAIOUIET0 MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OIBITA, MOJYYEHHBIX MPU U3Y4YEHUU OHOJIOTUH;

dbopMupoBaHre y OOy4alolIMXCs YMEHUH WIIIOCTPUPOBATh 3HAYEHHE OHOJOTHYECKUX
3HAHMA B TMPAKTUYECKOW JIEATETHHOCTH 4YENIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIHIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KMBOW MPUPOIBI,
HE0OX0IMMOCTH OEepeKHOTO OTHOIICHUS K HEW, COOMIOJCHUS ITUYECKUX HOPM MpPHU MPOBEICHUU
OMOJIOTMYECKUX HCCIIET0BAHUN;

OCO3HAHHE IEHHOCTH OHMOJOTHMYECKUX 3HAHWUW MJs TOBBIIIEHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpBI, 1751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHS;



IpUMEHEHHE NPUOOPETEHHBIX 3HAHMH M YMEHUI B TOBCEIHEBHOW JKM3HU IS OLECHKH
MOCIIEICTBUI CBOEH JEATENbHOCTH 10 OTHOLICHHWIO K OKpYXKalolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHNE Mep TTPO(DUTAKTUKY 3200 IeBaHUN.

B cucreme cpennero obmero o6pazoBanust «buonorusi», ulydaemas Ha 0a30BOM ypOBHE,
ABIISICTCS  00SI3aTEIBHBIM YU4E€OHBIM TPEAMETOM, BXOISIIUM B COCTaB IPEIMETHOH obiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jliis m3ydenus 6uonoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca (1 yac B Hezielnio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonornss kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHHYECKHMH M APYTUMH
€CTCCTBCHHBIMU HaykKaMH, (QrIoco(uei, ITHUKOW, ICTCTHKOW H mpaBoM. Poib Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTtoipl IO3HAHUS KUBOM IpUpOJbl (HAOMIOAEHHE, 3KCIIEPUMEHT, ONKCAHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBD).

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[IpakTnueckas pabora Ne 1. «Mcrnonb3oBaHHe pa3IWYHBIX METOJOB IMpU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 X OPTraHU3aIHS.

XKusble cuctemsl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHust 6uoaoruu. OTiIndue )KUBbIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alMH  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OpPraHU3MEHHBIH, MOMYJIALIMOHHO -BUOBO,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuubpl u cxembl: «OCHOBHBIE TPHW3HAKH JKH3HW», «YPOBHU OpraHU3alldd IKWUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOECHHUE KJIETKH.

XVUMHYECKUN COCTaB KJIETKH. XMMHUYECKUE DIIEMEHTBI: MAaKpOAJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHepaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepxanne ocMoTudeckoro GanaHca.

benku. CoctaB u cTpoeHue 6e1k0B. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnmMsble n
3aMEHUMbIE AMUHOKHUCIIOTbl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBON MOJEKYIIbI
(mepBuYHas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOMCTBa OCIIKOB.
buonoruueckue QpyHkIy OEIKOB.

®epmeHTBl — Ouosiornyeckue Kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas  crneuuduuHocte.  Kodepmentsl.  Buramunbl.  Ormiuums — ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTaIu3aToOpPOB.

VYraeBopl: MOHOCaxapupl (TJIIOK03a, pubo3a M JIe30KcHpub03a), aAucaxapuipl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (Kpaxmai, TIJIMKOTeH, Ile/ulono3a). buonornueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuasl:  Tpurnuuepuasl,  Qocomunuas,,  crepounsl.  ['mapoduiabHO-THIPOPOOHBIE
cBoiictBa. buosornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMIHUAOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnorel: JJTHK u PHK. Hykneotnasl — MOHOMEpHI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKIUH.



[uTtomorus — Hayka o kieTke. KietouHas Teopust — mpumep B3auMoOJICHCTBUS ek u (pakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak nenoctHas kuBasg cucreMa. OOline NMpU3HAKU KIETOK: 3aMKHYyTas Hapy)KHas
MemOpana, mosexynbl JJHK kak reneTuueckuil anmapat, cucTeMa CHHTe3a Oelka.

Tumbl  KJIETOK: dJyKapHOTHYecKas U  mpokapuotuueckas. (OCOOCHHOCTH  CTPOSHUS
npokapuoTnueckoin kiaeTku. Kierounas crenka Oaktepuil. CTpoeHUE SYKAPHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, MX (yHKIUH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnasmMa u €€ OpraHOWIBI
OnnomemOpanubie opranousl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [lomyaBTOHOMHEIE
OpraHouibl KJIETKU: MUTOXOHAPUH, IutacTubl. [Iponcxoxaenne MUTOXOHApUN U miacTull. Busel
mwiactug. HememOpaHHble oOpraHouabl KJIETKH: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPHOJH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue siapa: sijaepHas 000J0YKa, KapHoIulazMma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, /x. Yorcon, O.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHYECKHX  JJEMEHTOB B HEXHBOU  MPHUPOJIEN,
«Pacrnpenenenne XuMUYECKHX AJIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmupsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJbI», «buocunTe3 Oenka», «CtpoeHune Mojekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxnennossie kucnotel. JJHK», «Ctpoenue mosekynsl AT®», «CtpoeHue 3yKapHuOTHYECKOU
KIeTKW», «CTpoeHue JKUBOTHOM KIETKW», «CTpOEHHE pacCTUTEIbHOU KIETKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHUE [UIsl IPOBEIEHUS HAOIIOJCHUH,
U3MEpEeHUl, SKCIEPUMEHTOB, MUKpPOIpENaparbl PacTUTEIbHBIX, JXUBOTHBIX M OaKTEepHaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnass pabora Ne 1. «M3ydeHune KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

Jlaboparopnas pabota Ne 2. «3y4yeHne CTpOeHUs KIETOK PACTEHH, >)KUBOTHBIX U OaKTepHii
0] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOIIPENAPATaX U UX OMHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIECTKH.

OOmeH BemecTB, WM MeTaboIu3M. AcCUMUIIAINSA (TUTACTHYECKUH OOMEH) U TUCCUMIIISIIIS
(oHepreruyeckuii oOMEH) — JBE CTOPOHBI E€IMHOTrO Tmpolecca MerabonuzMa. Pois 3akoHOB
COXpPaHEHUs BEIIECTB ¥ SHEPTUU B TOHUMAHUU METa00IU3MA.

Tunbr oOMeHa BemiecTB: aBTOTPO(HBIH M rereporpodHblid. Posnb ¢gepmMeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®otocunTe3. CBetoBas M TeMmMHOBas (as3bl  (oTocuHTe3a. Peakuum ¢dorocuHTe3A.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KHU3HM Ha 3emie. BrnusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XemocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HAU€HUE XEMOCHHTE3a Uil J>KM3HHM Ha
3emue.



DOHepreTuyeckuii 0OMeH B KiIeTKe. PaciienyieHne BemecTB, BbIICIICHUE U aKKyMYJTUPOBaHUE
SHEPTUM B KIETKe. OTambl SHepreTudeckoro oOmena. [mukonu3. BbpokeHune M €ro BHIBL
Kucnopognoe okwuciaeHue, Wi KieTouHoe bpixanue. OxucnutenbHoe (GochopriimpoBaHHe.
D¢ dekTHBHOCTD SHEPreTHIECKOro 0OMEeHa.

Peakium  martpuuynoro cunte3a. [enermueckas wunpopmamms wu  JHK. Peamuzamus
IFeHETUYECKON MHGpOpMaluu B KIETKE. ['eHeTHMuecKud KOJ M €ero cBoicTBa. TpaHCKpUNUUsS —
Matpuunblii cuHte3 PHK. Tpancmsiuust — 6uocunTe3 Oenka. Otamnbl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢hopmbl xu3an — BUpYCHl. Mctopust otkpsiTus Bupycos (. V. ViBaHOBCKwHiA).
OCOOEHHOCTH CTpOCHHST W S>KM3HEHHOTO IWKJIa BHpYcOoB. bakrepuodaru. bonesnu pacTeHui,
KUBOTHBIX W UE€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo3Oymutens CIIWJla. OOparHas TpaHCKpUNIMs, peBepTaza M uHTerpasza. IIpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

[optpetsi: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuup! u cxembl: «Tunsl mutanus», «Metabonuzm», «KMUTOXOHIPU», « IHEPTETHUCCKHUI
oOMen», «Xmoportacty, «Potocunresy, «Crpoenune JIHK», «Crpoenne u QpyHKIMOHHpOBaHUE
reHa», «Cunte3 Oenka», «['eHernueckuit koa», «Bupycw», «bakrepuodarun», «CrtpoeHue u
»u3HeHHbIH nukn Bupyca CIIN/a, 6akrepuodaray, «Permmkarnus JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «YnBoerne JIHK wu tpanckpunmms», «buocuHTe3
6enka», «CTpoeHune KIeTKu», Moaenb cTpykrypst JJTHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii 1Mk, WM KU3HEHHBIM 1MWK KieTku. MuaTtepdasza m wmuto3. [Iporeccsl,
npoTekaromue B uHTepdasze. Perumkamus — peakumss marpudyHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuoTUN. JIMIUIOWIHBIA W TallJIOMIHBIH XPOMOCOMHBIC
HaOopbl. Xpomartuael. LluToNMOrMUecKue OCHOBBI PA3MHOXKEHUS W WHAWBUAYAJIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenune knetku — muro3. Craguu murosa. IIponeccsl, npoucxonsimue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemasi ru6esb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriojioe U 1oJjioBoe. Bupl Gecrionoro pasMHOXKEHHUS:
JIeJICHUE HaJBOE€, IMOYKOBAaHHE OJHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHUE, BEreTaTHBHOE
pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKIUU.

[TosoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECHOJIOrO.

Meiio3. Craguu wmeiio3a. IIpoueccel, mpoucxoasuue Ha craausx wmedosa. IloBeaeHue
xpomocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbIci U 3HaUEHUE MEHO03a.

I'ameTorene3 — mpouecc oOpa30BaHUS HOJOBBIX KIETOK Yy HUBOTHBIX. IlonoBbIe >kene3bl:
CEMEHHUKU U su4HUKU. OOpa3oBaHuEe M pa3BUTHE IOJIOBBIX KJIETOK — raMeT (crepMaTo30uf,
AWLeKIeTka) — chepMatoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpOEHHUS  SHWLEKIETOK U
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHe (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJALUs, OpraHOreHes.
[ToctamOproHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHUA: MPSIMOE, HENpsMoe
(MmunHOUYHOE). BnmsHue cpenpl Ha pa3BUTHE OPraHMW3MOB, (DAaKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoHncTpaumuu:

Tabmuuper 1 cxembl: «DOpMBI Pa3MHOKEHHSI OPTaHU3MOBY, «/IBOWHOE OIUIOJOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOKEHUE pacTeHUi», «/leneHue KieTku OakTepuii»,
«CTpoeHHe NOJIOBBIX KJIETOK», «CTpoeHHe XpoMOcOMbI», «KieTouHblli LUKID», «Permkanus
JHK», «Muro3s», «Meios», «IIpsmoe n Henpsimoe pasButhe», «l'aMeToreHe3 y MIICKOIUTAIOIUX U
yesoBeka», «OCHOBHbBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MHUKpPOCKOI, MHKpompenapaTsl «CrepMaTo30Uibl  MIIEKONUTAIOLIETOY,
«SlifuexsieTka MiekonurTamouero», «Kapuokunes B KieTkax KOpEILIKa JIyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenne kinetkuny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

Jlabopatopnast padota Ne 3. «HaGmrogenue mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

IIpenmer w 3amaum reHeTukH. Mcropus pa3BUTHUS TE€HETUKH. Poib LHUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHWU TeHETHKHU. Bkian poccuilckux M 3apyOeKHbBIX YYEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHeTUKH (THOPUIONOTUYECKHH, IMTOreHETUYECKUH, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbBIE T'€HETUYECKHE MOHSATUA. ['eHeTnueckass CHMBOJMKA, MCHOJb3yeMas B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJEJOBaHMS  NPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MonoruOpuaHOe CKpenuBaHue. 3aKOH €IMHO0Opa3usi TUOPHA0B MepBoro mnokosieHus. [IpaBuio
JOMUHUPOBaHUs. 3aKOH pacLIEIUICHUs MPU3HAKOB. [ umore3a uncrotel ramet. [lonHoe u HenonHoe
JOMUHUPOBaHUE.

JuruOpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOTO  HAcle[OBaHMS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAMTHOPUIAHOTO CKpELIMBAaHUA. AHAIU3HUPYIOIIEEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS TeHOTUIIA OCOOH.

CuemieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 10 CIEUICGHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenieHrs TeHOB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enetuka mosa. XpoMOCOMHOE OIpEAENICHHE M0Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CHEIUIEHHBIX C TOJIOM.

N3meHunBoCTh. Bubl H3MEHUMBOCTH: HEHACIEICTBEHHAs U HacieAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTU. XapaKTEpUCTHKA  MOJU(PUKAUOHHON  HM3MEHUYUBOCTH.
Bapuanunonsslii psin v BapuaumoHHas kpuas. Hopma peakuuu npusHaka. KonaumuecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnenctBennasi, wiM TEHOTHUNHMYECKas, W3MEHYMBOCTh. KOMOMHATHBHAs W3MEHUYUBOCTD.
Meiio3 U TMOJIOBOM TpollecC — OCHOBAa KOMOMHAaTMBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeHYMBOCTh. Kiaccupukanuss Myranuii: TeHHbIE, XPOMOCOMHBIE, Te€HOMHbIe. YacToTa W
MpPUYMHBI MyTanuid. MyrareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEIACTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BHesniepHas HaciaeICTBEHHOCTh U H3MEHUUBOCTbD.

I'enernka wuenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
IeHEANTOrMYeckuii,  OJIM3HELOBBIH, LUTOICHETHMYECKUH,  OMOXUMHUYECKUH,  MOJEKYISIpPHO-



reHetudeckuid. COBpPEMEHHOE OINpEJCICHHE TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHUWE, B TOM uucie ¢ mnomompio [IIP-anammsa. HacnenctBennble 3a0o0JieBaHUS
YyeJioBeKa: FeHHbIe 00J1€3HU, OOJIE3HU C HACIEJICTBEHHOU MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTuyeckue M reHepaTtuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 3I0POBOTO
oOpa3a JKW3HU, IWATHOCTHKH, MPOQPWIAKTHKUA M JICUCHUS TCHETHUYECKUX Oose3Heill. Memuko-
TEHETUYECKOE KOHCYJAbTUPOBAHUE. 3HAUYCHHE MEIUIIMHCKOW TEHETHMKHM B TPEAOTBpAICHUU U
JIEYCHU U TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Menpens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumocdeen-
Pecosckuii, H. 1. BaBuios.

Tabmuupl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKass OCHOBaY,
«3aKOH PacIIeIUICHUs U €ro IUTOTeHEeTUYECKast OCHOBA», «3aKOH YHUCTOTHI raMeTy, «JIurubpunnoe
ckperuBanue», «lluTonmoruyeckue  OCHOBBI  TUTHOPUIHOTO  CKpeIIUBaHUs»,  «Menos»,
«B3auMoielicTBrE aJJIEIbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUI, KUBOTHBIX U YEJIOBEKaY,
«l'enetnka mojna», «3aKOHOMEPHOCTH HACIEIOBaHUs, CIEIJIEHHOTO C ToJiomM», «KapuoTHIbI
YeJIOBeKa W JKUBOTHBIX», «Buael wu3MeHuMBOCTH», «MoaudukannoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnin KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

OGopynoBanue: Mojenu-ammInkanun  «MoHOTHOpUIHOE CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
Mukponpenapat «/po3zopuna» (Hopma, Mmyrauuu (HOpMbl KpbUIEB W OKpacKu Teja), repoapuit
«I"0Opox MOCEBHOM».

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI:

JlaGopatopHast padora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHAHOTO W JUTHOPHIHOTO
CKpEILMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax».

JlaGopatopHast pabotra Ne 6. «M3yueHne MOAU(PUKAIMOHHOW W3MEHYMBOCTH, MOCTPOCHUE
BapHaIlMOHHOIO Ps/Ia U BApUALIMOHHOU KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanmm3 wMytanmuii 'y apo3o¢umiabl  HAa  TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHbBIX YEIIOBEKAY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOT M.

Ceneknusi KaKk Hayka M Ipolecc. 3apoXKJICHHE CelIeKIMu U aomectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax MPOUCXOXKIEHUS W MHOrooOpa3usi KyJAbTypHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKUUU. MaccoBbIi M HMHIUBUAYAIBHBIH OTOOPBHl B CENEKIUU
pactenuii u KUBOTHBIX. OIleHKa SKcTepbepa. BIM3KopoACTBEHHOE CKpEIIMBAHUE — WHOPUIAMHT.
Uucras nunus. CkpeuuBaHue YUCTHIX JUHHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponcreeHHoe
CKpelruBanue — ayropuaunr. Otnanéunas rudpuauzanus u e€ ycrnexu. VMIcKycCTBEHHBIN MyTareHes
Y MOJIy4€HHE MOJUIUIONA0B. JIOCTHIKEHHS CEJIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas MHXEHepus. OTamnbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrennsix opranm3moB. Kierounas wumxeHepus. Kietounbie
KyIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHME BBICOKOMPOTYKTHUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M dTudeckue mpobrmemel. MO —
TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[optpetsr: H. Y. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.



Tabmuupr u cxemsl: Kapta «LIeHTpBI NPOMCXOXKIEHHS M MHOT000pasus KyJIbTYpHBIX
pactenuit», «llopoapl JOMAalIHUX KUBOTHBIX», «CoOpTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lonmummonmus», «OOBEKTHI
ouotexHojorun», «Kietounsle KyabTypbl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKM ITUIOJOB M KOPHEIUIOJOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuil «CenbCKOX035CTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

Okckypeusi «OCHOBHbIE METOABI M JIOCTHIXKEHMSI CEJIEKLUHWU pAacTeHUH U JKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOUCHIBITATEIBHBIM YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OMOJIOTHS.

[Ipennochlnky BOBHUKHOBEHUS BOJIIOIMOHHON TEOPUHU. DBOIIOLHOHHAS TEOPHUS U €€ MECTO
B Onosnoruu. BiusiHue 3BOIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CeunerenbcTBa 3BoJoLMH. [laneoHToNOrnYeckue: Nocaea0BaTeIbHOCTh MOSBICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, Tepexoanble Gpopmbl. bruoreorpaguyeckue: cXoACTBO U pa3indue
dayH u GI0p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHEe: CXOJCTBA W pa3iMuusi AMOPHUOHOB pPa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHHMTENIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE, AHAJIOTMYHbIE, PYJUMEHTApHbIE OpraHbl,
aTaBU3MbI. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomononHass Teopusi Y. JlapBuna. IIpennmocbulku BO3HMKHOBEHHS JapBUHU3MA.
JIBUKyIIME CUITBI 3BOJIIONUH BUIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHHUE MPH OTPAHUYEHHOCTH
pecypcoB, HeoNpeaenEHHas U3MEHYUBOCTb, 00pH0a 3a CylIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MOJI0KECHHUS.

MukposBomtonus. [lonynsuus kak eIMHULA BUAA U 3BOITIOLUH.

JIBuokymue cuibl ((akTopbl) SBOJIIOLMHM BUJIOB B INpupoie. MyTanMOHHBIA mpolecc u
KOMOMHATHBHAs U3MEHYUBOCTh. [lonmyssiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsius u Murparus.

EctectBenHslit 0TOOp — HampaBisiiomuid hakTop 3BoOIUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3BOJIONUH. [IpuMepsl npucnocoOiaeHuit y
opranu3MoB. ApoMopdO3bl U UANOANATITAIIIH.

Bun wu BumooOpaszoBanme. Kputepun Buma. OcHoBHbIe (GOpPMBI BHI000pPa30BaAHUSA:
reorpaduueckoe, 3K0JIOrHYECKOE.

MakposBosmtonusi. DPopMbl  HBOJOLUU:  (PHUIIETHYECKAs, IUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxkaeHne OT HecnealIn3upOBaHHbIX peakoB. IIporpeccupyromas cnenuanin3amnys.
AJlanTuBHAs paguanus.

JdeMoHncTpanum:

IHoprpersr: K. JIunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepios.

Tabmuiet 1 cxembl: «Pa3BuTHE OPraHUYECKOrO MHpa Ha 3emiiey», «3apoIbId TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl OOphOBI 3a cylecTBoBaHHE», «EcTecTBEHHBI OTOODY,
«MHoroobpa3ue coOpToB pacTeHHil», «MHOrooOpasue TOpoJa >KUBOTHBIX», «llomymsmumy,



«MyTtanoHHasT U3MEHYHBOCTH», «Apomopdo3by, «auoamanramum», «OOmas nereHepanus,
«/IBmKyiue cuiibl BoJoIun», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «boprba 3a
cymectBoBaHuey», «lIpucrnocobneHHOCTs opraHu3MoBy», «l'eorpaduueckoe BuA00Opa3oBaHUE»,
«DKOJIOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJUICKIHSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAcKH, Ha0Op IJIOJIOB U
ceMsiH, KoJuiekius «[IpuMepsl 3alUTHBIX TMPUCIIOCOOICHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE
HaIPaBJICHUS BOJIIOLUNY», 00bEMHAs MoJienb «CTpOEHNE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOJUTEKIHUSI «DOpPMBI COXPAHHOCTH UCKOTIAeMBIX JKUBOTHBIX
U pacTeHui», mojens ammmkanus «llepekpéct xpomocom», BiaxHble IpenapaTtsl «Passurne
Hacekomoro», «Pa3Butue msarymikm», Mukporpenapat «JIpozodunay (Hopma, myramuu (Hopmbl
KpPBUIHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTUUECKOMY KPUTEPHIO.

Jlabopatopunast pabora Ne 2. «OmnucaHue TPUCHIOCOOJIEHHOCTH OpraHu3dmMa u €€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHay4dHbIe TIPEICTABICHUS] O 3apOXKACHUHM KU3HW. HaydHble THIIOTE3bl BO3HUKHOBEHHS
KU3HU Ha 3emye: a0uoTeHe3 M TaHCHepMHsS. XUMHUYeCKas HBONIONUA. AOWOTEHHBIM CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON
sBommonny. HauanbHble sTanbl 6uonornueckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKIETKH. [lepBhie KIETKH W WX DBOJIOIHUS.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazBuTune xu3Hu Ha 3emiie 1o 3paMm u nepuojaM. Karapxeil. Apxeiickas U npoTepo3oncKas
apsl. [laneo3oiickas spa u e€ mepuoapl: KeMOPUNUCKHM, OPIOBUKCKUN, CHITYPUMCKUH, TEBOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3zo3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v € nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M TEOJOTMYecKHX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
PacCTUTENBHOTO U JKUBOTHOTO MUpPa. ApoMop(do3bl y pacTeHu 1 )kUBOTHBIX. [losiBNIeHNE, paclBET U
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MHpa KaK OTPAKEHHE 3BOJIIOLMH. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIBI OPraHU3MOB.

OBOJIFOIIMSL  Y€JIOBEKAa. AHTPOINOJOrHs Kak Hayka. Pa3BuTue mpeicTaBiIeHUN O
MIPOUCXOXKACHUM yeraoBeka. MeToibl u3yueHus antponoreHe3a. CXoACTBa U pa3iinyusl 4eJlI0BeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YEIO0BEKa.

HBuxymue cuibl  (dakTopbl) aHTpomoreHesza. HacneiacTBeHHass M3MEHUHMBOCTh |
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 KWU3HU, U3TOTOBJICHHUE OPYAUN TPyJa, MBILIUICHUE,
peysb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: aBCTPAIONHUTEKH, YENOBEK yMEIblil,
UYenosek npsmoxonsainii, YenosBek HeaHAepTanbCKui, YenoBek pasyMHblil. HaxoIku uckomaemsix
OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIACTh pacHpOCTpaHEeHHUs, 0O0BEM TOJOBHOTO MO3ra, o0Opa3
KU3HU, OPYIUSL.

UYenoBeueckrne packl. OCHOBHBIE OOJBIINE pachl: €BpomeouHas (eBpasuiickas), HErpo-
aBCcTpajioniHasg  (PKBaTopualibHasl),  MOHroJiougHas  (a3uaTcKko-aMepuKaHckas).  YepTsl
MIPUCTIOCOOIEHHOCTH TIPEICTABUTENEH YeIOBEUECKUX pac K YCIOBHSIM CYIIecTBOBaHUS. EQMHCTBO
yenoBeueckux pac. Kputuka pacusma.



JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier 1 cxembl: «Bo3aukHOBeHHEe CONHEYHOUW CHUCTEMBI», «Pa3BUTHE OpPraHU4ecKoro
mupa», «PactutenbHas kietka», <« KubotHas kierka», «lIpokapuoThueckas — KJIETKay,
«CoBpemMeHHas cHUCTeMa OpraHu4eckoro mupay, «CpaBHEHHE AaHATOMHYECKHX YEPT CTPOCHUS
YeJl0BEKa M YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKMX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4YelloBeKa», «/IpeBHenmme moan», «lpeBHue moam», «llepssie
COBpPEMEHHBIE JIIOANY», «YelIoBeuecKre pachi».

O6opynoBanne: Mymspku — «[IpouwcxoxaeHne  denoBeka»  (OFOCTBI  aBCTPAJIONUTEKA,
MMUTEKAHTPOIa, HEaHJCPTaIbIa, KPOMAHBOHIIA), CJICTIKH WU W300paXCHUS KAMCHHBIX OpYAUl
MEePBOOBITHOTO YeJIOBeKa (KaMHH-YOIIMEphl, pyOusa, CKkpebiia), T€OXpOHOJIOTHYecKas Taliuila,
KoJUIeKIUst «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHne MCKOMAEMBIX OCTATKOB PACTEHMM M JKUBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcHsi «IBOJIIONMS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeTUECKUIN My3ei).

Tema 3. Opranusmbl U OKpPY:KaOLIAs cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayd U pa3/elibl SKOJIOruri. MeToAbl SKOJIOTUYECKUX UCCIECTOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKA.

Cpenpt oOuTaHus OpTraHU3MOB: BOJTHAS, Ha3eMHO-BO3/TyIITHAS, TMOYBEHHAS,
BHYTPHOpPraHU3MEHHAsI.

Oxosiornueckue ¢akropel. Kiaccudukamus HSKOJIOTHYECKUX (AKTOPOB: aOMOTHYECKHE,
OouoTuyeckue 1 aHTpororeHHsle. JlelicTBre 3xoIornyeckux GakTopoB Ha OPTaHU3MBI.

Abuotuueckue  (akTopbl:  CBET,  TEMIEparypa,  BIAKHOCTh.  DOTOMEpUOAU3M.
[IpucnocobaeHuss Opranu3MoB K JecTBHIO abnoTHueckux pakTopoB. buonsornueckre puTMBbl.

buotnueckue pakropsl. Buabl 6MoTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS, XUIIIHUYECTBO,
cum6uo3 u ero Gopmel. [lapazutusm, koomepaunus, MyTyaiu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIu3M, HEHUTpalu3M. 3HaueHHWE OWOTHYCCKHUX B3aHMMOJCUCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE  XapaKTePUCTUKHU mnomyiauud. OCHOBHBIE IOKAa3aTelud  HOMYJSIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTb, HPHUPOCT, Murpauusa. JluHamuka
YUCJIEHHOCTH MOMYJIALMU U €€ peryisiusi.

JdeMoHcTpanum:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmumer u cxemsl: kapta «lIpupoansie 30HBI 3emum», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTH  HOILYJISLIUU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas pabdora Ne 3. «Mopdornoruueckrne 0cOOEHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUSD.

JlaboparopHas padoTa Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaktunyeckas padota Ne 2. «[1oac4€T IIIOTHOCTH MOMYJISLMNA Pa3HbIX BUIAOB PACTCHUI».

Tema 4. Coo01mecTBa U IKOJOTHYECKHE CHCTEMBI.

Coo0riecTBo opranu3zMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmunanTel. CBs31 B OMOIIEHO3E.



Okonorndyeckue cucteMbl (dKocuctembl). IlonsTe 00 »sKocucTeMe U OHOTEOILEHO3E.
OyHKIMOHAIBHBIE  KOMIOHEHTHI  AKOCHUCTEMBI:  MPOJYIEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopoT BemiecTB M MOTOK JSHEPruM B JKocucTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [Tumessie nenu u cetu. OCHOBHBIE MMOKA3aTeN IKOCUCTEMBI: OMOMacca, PO TyKIusI.
DKOJIOTUYECKHE MUPaMUABLI: TPOAYKIWH, YHUCICHHOCTH, Ouomaccel. CBOHCTBa HIKOCHCTEM:
YCTOMYMBOCTB, CAMOPEryIsiius, pazsutue. CyKieccus.

[Ipupoanble 3KOCUCTEMBL. OKOCUCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATrpo3KocHucTeMBbl. YpOoskocuctembl. buonoruueckoe u
X03A1CTBEHHOE 3HAUCHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak Qaktop ycToMyuBOCTH 3KocucTeM. CoxpaHeHHE OHMOJOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. . Bepnanackoro o 6uocgepe. I'panuiibl, coctas u cTpykrypa 6uochepst. JKusoe
BemiecTBO U ero ¢pyHkiuu. OcodeHHOCTH Onochepsl Kak TI00aTbHON YKOCUCTEMBI. JJuHaMuueckoe
paBHOBecHe U oOpaTHasi CBsi3b B Onocgepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IMKIBI DJIEMEHTOB (yriiepoia, a3oTa).
3oHanbpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuectBo B Omocdepe 3emin. AHTpOTIOT€HHBIE W3MeHeHus B Ouocdepe. [nmobanpHBIC
AKOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHHE TIPHUPOIBI U YeroBedecTBa. CoxpaHeHHe OMOpa3zHOOOpas3wsi KaKk OCHOBA
ycroitunBoctn Onochepsl. OCHOBa panMOHAIBLHOTO YIPABICHUS MPHUPOJHBIMH PECypcaMu H X
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemoHncTpauuu:

[Toptpetsr: A. Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «l[lumeBbie 1enm», «bHUoleHO3: cocTaB U CTPyKTypa», «lIpupomnbie
coobmectBa», «llemn mnuraHus», «Okojoruyeckas mnupamunay, «buochepa u yenoBex»,
«DQKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOro Jjiecay, «buoienos Bogoémay,
«ArpoueHo3y, «I[IpumepHble aHTPOTIOTEHHbIE BO3ACUCTBUS HA IPUPOAY», « BaskHelIne HCTOUYHUKHI
3arpsi3HEHUsl BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelimas cocraBisiomias ouochepb»,
«®DakTopsl Aerpaganuu nousy, «llapaukoselil 3¢ dext», «DakTOphl pauOaKTUBHOTO 3arpsi3HEHUS
ouochepb», «OOmas cTpykrypa Ounochepb», «PacmpocTtpanenue xu3Hu B Ouocdepe,
«O30H0BBIN 3KkpaH Ouocheps», «KpyroBopor yriepoaa B Ouocdepe», «KpyroBopor azora B
MIPUPOILY.

O6opynoBanue: MoJenb-anmauKanus «TunuyHsie OMOLIEHO3bI», Tepbapuil «PacTuTenpHbIe
coobmiecTBa», KkoJulekiuu «buoneno3», «BpenuTenu BaKHEWIINX CEIbCKOXO3AWCTBEHHBIX
KYJIbTYp», TepOapud H KOJUIGKUHWHM PpACcCTeHHM M JKHUBOTHBIX, MPHHAUICKANINE K Pa3HBIM
9KOJIOTHUECKUM rpynmaM ojgHoro Buaa, Kpachas kuura Poccuiickoit @enepanuu, n300pakeHUs
OXpaHSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CpPEeIHEro 001ero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOIPEIEICHHUIO,
HaJIM4yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTMYECKOTO 00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorusa» AJOCTUTAKOTCA B C€AHWHCTBC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanunu, NpupoJie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH IEATEIbHOCTHU MPHU CO3JIaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIMIO TO0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
ONIOHEHTOB IIPU 00CYXK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOIO CONEPIKAHNS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
nocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHas yoex1€HHOCTb, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSATHM M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJIEKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0II00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
0CO3HAHHBII BBIOOD OyaymIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTH MCMOJIb30BaTh NMpUOOpETaeMble MPU U3y4YEHUU OMOJIOTHH 3HAHUS U YMEHMUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, SKOCHCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIbITa
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KyJIbTYphl KaK CPEACTBA B3aUMOICUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YelOBeKa M 0O0IiecTBa, B [O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl Pa3BUTHS YETIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 II100ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OMOJOTUYECKHX 3HAHWM B IIENIAX MOBBIIICHHS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTUH;

[IOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObSICHEHHs SBJICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIHO HCMOJb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL peIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUsX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BAaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMbIE U1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMUXCA  MEKIUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIC) 00IIeHaAYYHbIE TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crenu(uKy METOI0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MpPOLECC, CUCTEMAa, HAayuHbIM ()akT, NMPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00ECIEUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATEHONW TPAMOTHOCTH W COIMAIBHOW KOMMETEHIIMU OO0y4arouuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIC JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOrpPaMMBbI CpelHero oOmiero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanIu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTpENeNATh LEJIN JAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M NMPOTHUBOPEUHUSI B paCCMATPUBAEMBIX SBJICHHIX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIIEACTBUN ACSITETLHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON NEATEIILHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIONYYCHHBIE B XOJIe pEHICHHs 3a7add  Pe3ylIbTaThl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IMOWCK IEPEHOCAa CPEICTB W CIIOCOOOB NIEHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OpUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 33/1a4H, TOMYCKAIOLIUE allbTEPHATUBHBIE PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHaMM3UpOBaTh HH(OPMALMIO DPA3NIUYHBIX BUJIOB U (QOpPM
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
ouosnornueckoi nHGopMaun, HeoOXOIUMOM ISl BHITIOJIHEHUS! Y4eOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsl, TaOIHUIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMUA BO BCceX cepax KM3HU, AKTUBHO Y4aCTBOBATH B TUAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOMIECHHS, NOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHON (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONW pabOTHI IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHMKA KOMaH[bl B OOIIUN pe3ylnbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWM 1IeJIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBbIE 33Jaud B 00pa30oBaTEIbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEANIOYTEHUIH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBIN U KyJbTYPHBINA YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHUH, MCIIOIB30BaTh NMPUEMBI pedaekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITEIbHOCTH IO MOJYYEeHUIO HOBOTO 3HAHMS U MPUMEHEHMIO 3HAaHUW B Pa3IMUHBIX Y4E€OHBIX
CUTyallUsiX, a TakXKe B peabHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00y4eHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OMOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KMU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEpKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUH: JKU3Hb, KIIETKA,
opranus3M, Merabosm3M (0OOMEH BENIECTB H  MPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3als JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Owonoruu), 3axoHbl (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4yHOro NO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJIEHUH, OpraHu3alus U MPOBEJEHHE OHOJOIMYECKOIro
SKCIIEPUMEHTA, BBIJIBIKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeaTh BbIBOJIbI HA OCHOBAHHUHM MOJYYEHHBIX Pe3yJbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, MJIACTUYECKOTO M 3HEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUIYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM XKHU3HU C LEJIbI0 00ecTIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUNA COBPEMEHHOM OHOJIOTUM M OMOTEXHOJIOTHH U palOHAIBHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKUE pabOThI, COONIOIATh MpaBHiIa HPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJIBKMX HCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBAaTh COAepKaHHe OMOIOTHYECKHX TEPMUHOB U MOHSITHI: BU, MOMYJISIIHS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouojorudeckue teopun (dBosouroHHas Teopus Y. JlapBuna,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpeaensTh TpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY HCCIETyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MOTOKA SHEPTUM B SKOCHCTEMaX, aHTPOIOT€HHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHU B OBCEAHEBHOM KHU3HU C IENIbI0 00eCTIeUeHUS
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui palMoHaILHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U JTabOPaTOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOEHUE KIIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuaHoe CKpelmuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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
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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emiie 1o 3paM U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






