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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl 1O OHOJIOTUM TEOPETHYECKYIO OCHOBY JUISL OIpEICTICHHS
MOJXO0A0B K (DOPMHUPOBAHMIO COJIEp)KaHUS ydeOHOTO mpeamera «bBHOJOTHS» COCTABWIIM:
koHHentyanpable nojoxerns OI'OC COO o B3aMMOOOYCIIOBICHHOCTH LEJeH, COJepiKaHus,
pe3ynbTaToB 00y4YeHHs U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 001X
HEeNAX W MPHUHLUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoii ®denmepammm, a TaKkKe TOJOXKEHUS O crHenuduke Ouosoruu, e
3HAYCHUU B MO3HAHUU JKUBOM MPHUPOJIBI U OOECTIEYCHNH CYIIECTBOBAHMS YEJIOBEUECKOTO 0OIIeCTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSM, OTIPEIETICHB OCHOBHBIE () YHKIIMH TPOTPAMMBI 10 OHOJIOTHH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu HaéT MPEACTABJICHHE O LENsAX, 00 oOmiel cTpareruu oO0ydeHwus,
BOCIIUTaHMS M Pa3BUTHS OOydaroluXxcs cpeAcTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYpY, pacupeiesieHne MO paslieliaM M TeMaM,
PEKOMEHYyeMYIO TTOCIIEA0BATEIEHOCTh U3YUeHHS YyIeOHOTO MaTepHaia ¢ y9€TOM MEKITPEIMETHBIX
W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKKM 00pa30BaTeIbHOTO TPOIIECCca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme 1mo OHOJIOTHH TakKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TPEJAMETHBIM pe3ysibTaTaM OOydeHHs B (OPMHUPOBAHHH OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX JEUCTBUH  OOy4aloOlmUXCs 1O  OCBOCHHUIO
coJiepaHus OMOJIOTMYECKOTO 00pa30BaHMUsI.

B nporpamme mo Ouosorumm (10—11 kmaccel, 0a30BBI YpOBEHB) pEaTW30BaH IMPUHIIUII
MPEEeMCTBEHHOCTH B M3y4eHHM Ouosiorud, Onarofaps dYeMy B HeEH MpocMaTpuUBaeTCs
HaINpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHEHTAUMH  JIMYHOCTHU,  OSKOJOTMYECKOTO  MBIIICHHUS,
MIpeJICTaBJICHUM O 310pOBOM 00pa3e KU3HU U OEpEKHBIM OTHOLICHUEM K OKpPY’Karolel MpupoaHOn
cpene. I[losTomy Hapsny ¢ uzydyeHueM oOIIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HaHUN O CTPOSHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX IPOLIECCOB B
nporpaMMe MO OHOJIOTUM YJAEJICHO BHHUMAaHUE MHCIOJNb30BAHUIO TMIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM U1 pELICHUS MPUKIagHBIX 33Jad, B TOM 4YHCIEe: HNpOPUIAKTHKA
HACJIEJICTBEHHBIX  3a00JIeBaHMI  4YEJOBEKa,  MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHS SKOJIOTHYECKH I1€]1eco00pa3HOro TMOBEIEHUS B OKpY)KAoIleld MPUPOJHON cpene,
aHalli3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHME BHHMAHUS K MPUKIATHOW HANpaBICHHOCTH Y4eOHOTO
npenMera «buosorus» MPOAUKTOBAHO HEOOXOIMMOCTHIO OOECIEeUeHHUs YCIOBHM MJISl PEIICHUS
OJIHOM M3 aKTyallbHBIX 3a]a4 LIKOJBHOTO OHMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopMmupoBaHre y OOydarOIIUXCS CIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSAM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHe cpeaHero oOiiero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecnieunBaer (GopmupoBaHHE Yy OOYyJAIOMIMXCS TMPEACTaBICHUH O HAyYHOW KapTHHE MHUpa,
pacmupsieT ¥ 00001IaeT 3HaHUs O KMBOW MPUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil ¥ OHBOJIIOLMHU, CO3Ma€T YCIOBUA JUIs: TO3HAHUS 3aKOHOB JKHBOW TMPHUPOIBI,
¢dopmupoBaHus (QYHKIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO U Oe3omacHoro ooOpasa
KHU3HH, IKOJIOTHUECKOTO MBILIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.



Boibiioe 3Hauenne OMOIOTHS UMEET TaKKe U pCHICHUSA BOCIIMTATCIIBHBIX U Pa3BUBAIOIINUX
3amad cpegHero oOmero oOpa3oBaHUs, colHMaIM3aluu oOydaromuxcs. M3ydeHue OuoOTHH
oOecrieynBaeT yciaoBHA Ui (POPMUPOBAHMS MHTEIJICKTYaJbHBIX, KOMMYHUKAI[MOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPHI, CIOCOOCTBYET MHTErpallii OMOJIOTHYECKIX
3HAaHUH C TMPEJICTABICHUSIMUA W3 APYrHX YYEOHBIX NPEIMETOB, B YaCTHOCTH, (U3WKH, XUMUHU U
reorpadgun. Ha3BaHHBIC TMONOKEHUS O TpeaHA3HAYCHHH Y4eOHOTO TmpeaMera «buosorus»
COCTaBWJIM OCHOBY JJISl OIIPEENICHHsI MTOIX0J0B K 0TOOPY M CTPYKTYPHUPOBAHHUIO €TO COJICPKAHMUS,
MPEACTABJICHHOTO B IPOrPaMMe 10 OHMOJIOTHH.

OTt0op coxepkanusi yaeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTypOCOOOpPA3HOI0 MOJX0Ja, B COOTBETCTBHUM C KOTOPHIM OOYdYarolIuecs MOJKHBI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMble A (OPMHUPOBAHMS OOLIEH KyJIbTYpbl, ONpEAEIsIonne
a/IeKBaTHOE TIOBEJCHHE UYEeJIOBEKa B OKpY)KAlOIIEeW TMPUPOIHON cpene, BOCTPEOOBAHHBIE B
MOBCETHEBHOW >KM3HM U TMPAKTHYECKOW nesTeabHOoCTH. Ocoboe MEecTo B ATOM CHUCTEME 3HAHMMA
3aHUMAIOT AJIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»aT OCHOBOMU it (DOPMUPOBAHUS MPEACTABICHUN
(6} COBpCMCHHOfI CCTCCTBCHHO-HaquOfI KapTUHC MHpPAa W HCHHOCTHBLIX OPHUCHTALMAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUL.

CTpyKTypupOBaHHE COJEpKAaHHS YJYeOHOr0 MaTepwajlia B TporpaMme 10 OHOJIOTHHU
OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOW MPUPOJIBI, O €€ YPOBHEBOW OPraHU3aLlMU U SBOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYype
yaeOHoro npenmera «buosorus» BblIENEHbI CeAYyONIIe coJepkKaTeNnbHble JIMHUU: «brosorus xak
Hayka. Meroapl HayyHOTO TO3HaHUs», «KieTka kak Ouojormdeckas cucrema», «OpraHusMm Kak
Ouosoruueckas cucrema», «CucrteMa u MHOrooopasue OpraHmueckoro Mupa», « IBOJIOIUS KUBOI
MPUPOABD, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yudebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAJIbHONW OpPraHU3alliy )KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIOJIb30BaTh 3TH 3HAHUS U1 IPaMOTHBIX JIEHCTBUN B OTHOIICHUU
00BEKTOB KMBOW MPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne uLenu wu3ydyeHus yueOHoro mpenMera «buornorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE OOYYAIONIMMHUCS CUCTEMbI 3HAaHUN O OMOJIOTHYECKHX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MIPaBUIIax, CIYXKAIIMX OCHOBOMU JUIsl (GOPMUPOBAHUS MIPEICTABICHUIMA
0 €CTECTBEHHO-HAY4YHON KapTHHE MUPA, O METO/IaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pA3HOTO YPOBHS OpPraHU3allid, BBIJAIOIIMXCS OTKPBITHSIX M
COBPEMEHHBIX HCCIIEOBAHUIX B OMOJIOTHH;

dbopmupoBanre y oOydyaroUIuXcs MO3HABATEIbHBIX, HHTEIJICKTYalbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBIIEHHE Yy 00yJaromuxcst o0mend KyabTyphl, (YHKIIMOHATEHOW IPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSCHATh W OLIGHWBAThH SIBICHUS OKPYXKAIOUIETO MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX MPU U3Y4EHUU OHOJIOTHH;

dbopMupoBaHre y OOy4aroUIMXCs YMEHUH WIIIOCTPUPOBATh 3HAYCHHE OHOJOTHYECKUX
3HAHMA B TMPAKTUYECKOW JIEATENHHOCTH 4YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW TPUPOIBL,
HE0OX0IMMOCTH OEepeKHOTO OTHOIICHUS K HEW, COOMIOJEHUS ITUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTUYECKUX HCCIIE0BAHNUIT;



OCO3HAHME IICHHOCTH OWMOJIOTMYECKUX 3HAHUU JUIS TIOBBILICHHUS YPOBHSA HKOJOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IIPUMEHEHUE IPUOOPETEHHBIX 3HAHUM M YMEHUIl B IIOBCEIHEBHOM JKM3HMU JUIsl OLEHKU
IIOCJIECTBUI CBOEH JEATENBHOCTH IO OTHOLUIEHUI0 K OKpYXarwolleil cpelne, cOOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTHKN 3a00JIEBaHUH.

B cucreme cpennero obmero obpazoBanus «buosorus», uzyyaemas Ha 0a30BOM YPOBHE,
SABIISICTCS  O0SI3aTEIBHBIM YUEOHBIM TPEAMETOM, BXOISIIUM B COCTaB IPEIMETHOH o0iactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jlst u3yuenus OMOJIOTUH Ha 0a30BOM YPOBHE CpeaHEro oo1iero oopa3oBaHusi OTBOIUTCA 68
yacoB: B 10 kiacce — 34 yaca (1 gyac B Hezento), B 11 kitacce — 34 yaca (1 yac B Hezielnio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buosornss kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHHYECKHMH M APYTUMH
€CTCCTBCHHBIMU HayKaMH, QIoco(uei, ITHUKOW, ICTCTHKOW H mpaBoM. Poib OWonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTtoipl IO3HAHUS KUBOM NpUPOJIbl (HAONIOAEHUE, SKCIIEPUMEHT, ONKCAHUE, U3MEpPEHHE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuis! u cxembl: «MeTobl TO3HAHUS )KUBOW TIPUPOJIBDY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktueckas pabora Ne 1. «Mcronb3oBaHWe pa3IUYHBIX METOJOB INpU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust onoioru. OTIudne KUBbIX CUCTEM
OT HEOPTaHWUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alUH  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBI, OpPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.
JdemoncTpaumnu:

Tabmuubpl u cxembl: «OCHOBHBIC TPHU3HAKH JKU3HW», «YPOBHU OpraHU3allUd >KHUBOU
IIPUPOABI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMUYeCKHii COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUN COCTaB KJICTKH. XMMHUYECKUE DJIEMEHTBI: MAaKpOJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHepallbHBIE BEILIECTBA.

@OyHKIMY BOJbI 1 MUHEPAJIbHBIX BELECTB B KieTke. [lonaepxanue ocMoTudeckoro 6anaHca.

benku. CoctaB u crpoeHue 6e1koB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnmMsble u
3aMEHUMbIE AMUHOKHUCIOTBl. AMUHOKUCIIOTHBIM COCTaB. YPOBHM CTPYKTYpPbI O€JIKOBON MOJEKYJIbI
(mepBuYHas, BTOpUYHAsL, TPETUYHASA U YETBEPTUYHASL CTPYKTYpa). XMMHUECKHE CBOHCTBA OENIKOB.
buonoruueckue GpyHkImu OEIKOB.

@depmeHTbl — Ouosiorndyeckue Kartanuzatopbl. CTpoeHue (GepMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas  crneuuduuHocte.  Kodepmentsl.  Buramunbl.  Omiuuus  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaln3aTOPOB.

VYraeBopl: MOHOCaxapupl (TJIIOK03a, pub03a M Je30KcHpub03a), aucaxapuipl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (KpaxMai, TIJIMKOTeH, Ie/unoio3a). buonornueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuapl:  Tpurauuepuasl,  Qocdomunuap,  crepounsl.  ['mapoduiabHO-ruIpodoOHBIE
cBoiictBa. buonornueckne QyHkimuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIHMJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotel: JJTHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.

Crpoenue u ¢pyukiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIUH.
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[{uTosorus — Hayka o kineTke. KietouHas Teopus — mpumep B3auMOJICHCTBUS uaeh u (pakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak nenocrHas »wuBasg cucrema. OOLIue NMpU3HAKU KIETOK: 3aMKHYTash HapyxXHas
MeMmOpana, mosexynbl JJHK kak reneTuueckuii anmapat, cuctemMa CUHTe3a Oernka.

Tumbl  KJIETOK: dJyKapuOTHYecKas M mpokapuotudeckas. OCOOCHHOCTH  CTPOSHHS
npokapuoTnueckoin kiueTku. Kinerounas crenka Oaktepuil. CTpoeHHE SYKApHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENbHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBHI KJICTOK — KJIETOYHAs CTEHKA, TJIMKOKAIWKC, WX (DyHKIIHH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnmasmMa u €€ OpraHOMIBI
OnnomemOpanubie opranoussl kietku: JIIC, anmapar [ombmku, mm3zocomsl. [lomyaBTOHOMHEIE
OpraHOUIbl KJIETKU: MUTOXOHJIPUH, TIacTHAbL. [IporcxoxaeHrne MUTOXOHIPHUN U TIacTuaA. Busl
mwiactug. HememOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIIETOUHBIM LEHTP, LEHTPHUOIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIETKU. BriroueHus!.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue sipa: sjaepHas 000j0YKa, KapHoIulazMma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeriecTB B KJIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKMX ~ JJEMEHTOB B HEXHBOM  MPUPOIEN,
«PacrnpeeneHre XUMUUYECKUX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmubsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX O3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «buocunte3 Oenka», «CtpoeHue Mosekyibl Oenkay, «CtpoeHue depmeHTay,
«Hyxnennoseie kucnotel. JIHK», «Ctpoenue moisekynbl AT®», «CTpoeHue 3yKapHOTHYECKOM
KIeTKW», «CTpoeHMe J»KUBOTHOM KIETKW», «CTpOEHHME pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/1pa KIETKWY, «YTIECBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHE [UIsl MPOBEIEHUS HAOMIOACHUM,
U3MEpEeHul, HKCIEePUMEHTOB, MHUKpOMpENnapaTrbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble M MpaKTH4YecKue padoTbi:

JlabopatopHas padota Ne 1. «M3yueHue KaTaIUTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaboparopHas padota Ne 2. «/3yueHne CTpOEHUs KJIETOK PACTEHH, >KUBOTHBIX U OaKTepHii
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENAPATaX U UX OMHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMUIAIUSA (TUTACTHYECKUH OOMEH) M TUCCUMIIISIIIAS
(oHepreTuyeckuii OoOMEH) — JBE CTOPOHBI E€IMHOrO Ipolecca merabonuzma. Posib 3akOHOB
COXpPaHEHUS BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbr oOMmeHa BemiecTB: aBTOTpO(dHBIH M rereporpodHblid. Posnb ¢gepmeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunte3. CperoBas u TemHOBas (a3pl orocuHTe3a. Peakiuu QorocuHTe3a.
OddextuBHOCTD (oTOCUHTE3a. 3HaueHUEe (POTOCHMHTE3a JUIs KU3HU Ha 3emie. BiausHue ycioBuit
cpensl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAaYeHHWE XEMOCHHTe3a s JKM3HM Ha
3emue.



DHepreTuyeckuii 0OMeH B KiIeTKe. PaciienyieHne BemecTB, BbIJICIICHUE U aKKyMYJIUPOBaHUE
SHEPTUM B KIETKe. OTambl SHepreTudeckoro oOmena. [mukonu3. BbpokeHue M €ro BHIBL
Kucnopognoe okwucienue, wim KierodHoe neixanue. OxuciutensHoe (ochopuiarpoBaHue.
D¢ dexTHBHOCTD SHEPreTHIECKOro 0OMeHa.

Peakium martpuuyHoro cunte3a. [enermueckas wunpopmamms u JHK. Peamuzamms
IFeHETUYECKON MHGpOpMaluu B KIETKE. ['eHeTHMuecKud KOJ M ero cBoWcTBa. TpaHCKpUNUUsS —
Matpuunblii cuHte3 PHK. Tpancmsiuus — 6uocunTe3 Oenka. Ortanbl TpaHciasuuu. KoauposaHue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢popmbl xu3Hu — BUpYCHL. Mctopust oTkpeiTus Bupycos (. Y. ViBaHOBCKwHiA).
OCOOEHHOCTH CTpOCHHS W >KM3HEHHOTO IWKJIa BHpYcOB. bakrepuodaru. bonesnu pacTeHui,
KUBOTHBIX U U€JOBEKa, BbI3bIBaeMble BUpycamHu. Bupyc mmmyHonedpuinura yenoseka (BUY) —
Bo3Oymutens CIIWJa. OOpatHas TpaHCKpumuus, peBepraza M uHTerpasa. Ilpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpaumnu:

IToptpetsr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsses.

Tabmuis! 1 cxembl: « Tunsl muTanusy», «Metadboanuzm», «MUTOXOHAPUNY, « DHEPTETUUECKUI
oOMen», «Xmopormacty, «Potocunresn, «Crpoenne JIHK», «Ctpoenne um pyHKIHOHHpOBAHUE
reHa», «Cunte3 Oenka», «['eHernueckuit koa», «Bupycw», «bakrepuodarun», «CrtpoeHue u
»u3HeHHbIH nukn Bupyca CI1M/a, 6akrepuodaray, «Pemmukamus JJTHK».

ObopynoBanue: Monenu-anmuukanuu «Ynpoeraune JIHK wu tpanckpunmus», «buocuHTes
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypst JJTHK.

Tema 5. PazmHokeHHe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Krerounsrii 1wk, WM KU3HEHHBIM 1HMKN KieTku. WHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTepdasze. Perumkamus — peakumst marpudyHoro cuuTe3a JIHK. Crpoenume
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapuoTUN. JIMIUIOMIHBIA W TallJIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomartuael. L{uTosOrMuecKkne OCHOBBI PAa3MHOKEHUS U WHAUBUAYAJIBHOTO DPAa3BUTHUS
OpraHu3MOB.

Henenne xnetku — muro3. Craguu murosa. IIponeccsl, Npoucxoasiue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuil CMBICII MUTO3a.

IIporpammupyemasi rudesb KIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrojioe U 1oJjioBoe. Bujpl 6ecriosnoro pa3MHOXKEHUS:
JieJICHUe HaJBOE€, IMOYKOBAHME OJHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HaYCHHE VISl CEJICKLUU.

ITonoBoe pa3MHOXKEHHE, €ro OTINYUSA OT OECHOJIOrO.

Meiio3. Craguu Meiio3za. Ilporeccel, mpoucxoisinue Ha cTagusx Meiosa. IloBeneHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbICI U 3HaYEHUE MEH03a.

I'ameTorene3 — mpouecc oOpa30BaHUS HOJOBBIX KIETOK Yy *HUBOTHBIX. IlonoBbIe >kene3bl:
CEeMEHHUKU U su4HUKUA. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK — raMmeT (crepMaro3ous,
AWLEKIeTKa) — chepMatoreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOEHHs  SHWLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIIBHOTO Pa3BUTHUS y MO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, racTpyNslus, OpraHOreHes.
[ToctaomOproHanbHOE pa3BUTHE. THUIBI HOCTAMOPUOHAIBHOTO Pa3BUTHUS: TPSAMOE, HENpsMoe
(MmurHOYHOE). BrnmsHue cpenpl Ha pa3BUTHE OPraHMU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3Burue pacteHuil. OHTOreHEe3 LBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuper 1 cxembl: «DOpPMBI pPa3MHOXKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIOJIOTBOpPEHUE Yy
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pPACTEHMID», «JledeHue KIeTKu OakTepuiiy,
«CTpoeHHe NOJIOBBIX KJIETOK», «CTpoeHue Xpomocombl», «KneTounslii nmkiy», «Pennmukanus
JHK», «Muro3s», «Meinos», «IIpsmoe u HenpsiMoe pasBUTHE», «['aMeTOreHe3 y MIIEKOIIUTAIOIIUX U
yenoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, MHKpornpenapaTrsl «CrepMaTo30U/ibl  MIIEKOIUTAIOLIETOY,
«Slifuexsierka MieKonUTaoIEero», «Kapuokunes B KiieTkax KOpEILIKa JIyKa», MarHUTHAas MOJEJIb-
anmuukanus «Jlenenne kinetkuny», moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast padota Ne 3. «HaGmrogenue mMuTo3a B KIE€TKaX KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpPOCHHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTUKH. Mcropus pa3BUTHS TE€HETHUKH. Poib LHUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUM TFeHETHKU. Bkian poccuilckux u 3apyOeXHbBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeToabpl TeHETUKH (TUOPUIONOTUYECKHM, IMTOreHETUYEeCKHI, MOJIEKYIsIpHO-
reHeTnyeckuit). OCHOBHbBIE T'€HETHYECKUE MOHSATUA. ['eHeTnueckass CHMBOJMKA, MCHOJb3yeMas B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBAHWS  MPHU3HAKOB,  ycTaHoBJeHHble [.  MeHneneM.
MonHoruOpuaHOE CKpelMBaHue. 3aKOH eAMHO-00pas3us TMOPUIOB MepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHUSA. 3aKOH pacLIEIUICHUs MPU3HAKOB. [ umore3a uncrotel ramet. [lonHoe u HenonHoe
JOMUHUPOBaHUE.

JuruOpugHoe  CKpelllMBaHHWE. 3aKOH  HE3aBUCUMOTO  HAclleJIOBaHHsS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUAHOTO CKpELIMBaHUA. AHATU3UPYIOLIEE CKpeUlUBaHuUE.
Hcnonb30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS IS ONPEAETICHHs TeHOTUIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno crHElJIEHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENICHUE MOJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opranu3mbl. HacnenoBanue npru3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3meHnunBoCTh. Buabl M3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACTBEHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTU. XapaKTepUCTHUKA  MOJU(PUKAIUOHHON  HM3MEHUYUBOCTH.
Bapuaunonsslii psin 1 BapuaumoHHass Kpuas. Hopma peakuun npusnaka. KosmuecTBeHHblE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, WM TEHOTHUNHYECKas, W3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHUYUBOCTD.
Meiio3 u mOJIOBOM Tpolecc — OCHOBAa KOMOMHAaTMBHOM HM3MEHYMBOCTH. MyTallMOHHas
M3MEeHUMBOCTh. Kiaccudukanus MyTanuii: TEHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa U
MpPUYMHBI MyTanuid. MyrareHHble ()akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOMN
n3MeHurBocty H. . BaBuiosa.

BuesigepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJAbl TEHETHKU YEJIOBEKa:
reHealoTUYeCKui,  ONM3HEIOBBIN,  [UTOTEHETHYECKUW, OHMOXMMHUYECKUH,  MOJEKYISPHO-
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reHeTudeckuid. COBpPEMEHHOE OINpEJCICHHEe TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIMPOBaHUWE, B TOM uucie ¢ mnomompio [IP-ananmmsa. HacnenctBennble 3a0oJieBaHUS
4eJI0BEKa: FeHHbIE 00JI€3HHU, 00JIE3HH C HACJIEACTBEHHON IPEIPACIION0KEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTuyecKkue M reHepaTuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 310POBOTO
oOpa3a JKW3HU, IWATHOCTHKH, MPOQPWIAKTHKUA M JICUCHUS TCHETHYCCKHX OoJie3Held. Memanuko-
TEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM T'E€HETUKH B MPEIOTBPAIICHUU WU
JIEYCHU U TeHETUUECKUX 3a00JI€BaHU YEI0BEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepukos, H. B. Tumocdeen-
Pecosckuii, H. 1. BaBumos.

Tabmuupl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHME M €Tr0 IMTOTEHETUYECKas: OCHOBAY,
«3aKOH PacIIeIUICHUs U €ro IUTOTeHEeTUYECKast OCHOBA», «3aKOH YHUCTOTHI raMeTy, «JIurubpunnoe
ckpernuBanue», «lluTonmoruyeckue  OCHOBBI ~ TUTHOPUIHOTO  CKpeIIUBaHUs»,  «Menos»,
«B3aumoielicTBie aJlieIbHBIX TEHOBY, «[ €HeTHYeCKrue KapThl PACTEHUMN, JKUBOTHBIX U YEJIOBEKA,
«['eneruka mnona», «3aKOHOMEPHOCTH HAaclI€AOBaHUSA, CIEIUIEHHOTo ¢ moJiom», «Kapuotumsl
YeJIOBeKa H JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukannnoHHas HW3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHAs H3MEHUYUBOCTD.

Ob6opynoBanue: Mojenu-anuMkanuu «MoHorubpuaHoe ckpemmuBaHue», «HemomHoe
JOMHMHUpOBaHHe», «Jlurudpuanoe ckpeuuBanue», «llepekpécT XpoMocOM», MHUKPOCKON U
Mukponpenapar «J/lpozoduna» (Hopma, MmyTauuu (Gopmbl KpbUILEB M OKPACKH Tena), repOapuii
«I"Opox MOCEBHOM».

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JlaGopatopnast pab6otra Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHAHOTO W JUTHOPHIHOTO
CKpEIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy.

JlaGopaTopHast pabotra Ne 6. «M3yueHne Moau(PUKAITMOHHOW HM3MEHYMBOCTH, MOCTPOCHHE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

JlaGopatopnas pabora Ne 7. «AHaim3 wMytamuidi y Jpo3o¢uiabl  HAa  TOTOBBIX
MUKpOTMpernaparax».

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexuusi opranuzmoB. OCHOBBI OMOTEXHOJIOT UM,

Ceneknusi KaKk Hayka M IpoIecC. 3apoKJICHHUE CEJICKIMM U AoMmecTukanus. Yuenue H. .
BaBuiioBa 0 IeHTpax MPOUCXOXKIEHUS W MHOrooOpa3usi KyJAbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKUUU. MaccoBbIii M HMHIMBUIYAIbHBIH OTOOpPHI B CENEKIUU
pactenuii u KUBOTHBIX. OIleHKa SKCTepbepa. BIu3KopoACTBEHHOE CKpellMBaHWE — WHOPUAMHT.
Uucras nunus. CKpeuuBaHue YUCTHIX JUHUH. ['eTepo3uc, wnu rubpuaHas cuna. HeponcreeHHoe
CKpelruBanue — ayropuaunr. Otnanénnas rudpuansanus u e€ ycrnexu. MckyccTBeHHBIN MyTareHnes
Y TIOJTy4YeHHE MOJIUILIONI0B. JJOCTHXKEHUS CeNeKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHass WHXEHepus. OTamlbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrennsix opranmsmoB. Kiertounas wumkeHepus. Kierounsie
KyIbTypbl. MHUKpPOKJIOHAJbHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHHME BBICOKOTPOIYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OJKOJOTMYECKHE M dTUdeckue mpobrmemer. [MO —
TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. W. Bauios, U. B. Muuypun, I'. JI. Kapneuenko, M. @. VBaHos.



Tabmuupr u cxembl: KapTa «LIeHTpBI NPOUCXOXKICHHS M MHOT000pasusi KyJbTYPHBIX
pactenuit», «llopoapl JOMAalIHUX JKUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBa», «[lomummonmus», «OOBEKTHI
ounotexHojorun», «Kietounsle KyabTypbl M KIOHHpOBaHUE», «KOHCTpympoBaHWE M TEpEeHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKA IUIOJOB M KOPHEIUIONOB AUKMX (OPM U KYJIbTYPHBIX COpPTOB
pactenuii, repoapuil «CenbCKOX035CTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTH4YeCKUE PA0OThI:

Okckypeusi «OCHOBHbIE METOABI M JIOCTUXKEHUSI CEJEKLUUU PACTEHUN M JKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOUCHIBITATEIBHBIM YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronIMOHHAs OMOJIOTHS.

[Ipennochlnky BOBHUKHOBEHUS 3BOJIIOIMOHHON TEOPUU. DBOJIFOIIUOHHAS TEOPUS U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CeunerenbcrBa 3BoJonnu. [laneoHTonornyeckue: Nocuea0BaTeIbHOCTh MOSBICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, TepexoaHble GpopMbl. buoreorpaduyeckue: CX0ACTBO U pa3inyue
dayH u G1op MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOACTBA W Pa3IM4Msl SMOPHOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIC, AHAJOTMYHbIE, pPYJAUMEHTApHBIE OPraHBbl,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTab0JIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomononHass Teopust Y. JlapBuua. Ilpennochbulki BO3HUKHOBEHHS JTapBUHHU3MA.
JIBUKyIIMe CUITBI 3BOJIIOUUHU BUIOB 1O [lapBuHy (M30BITOYHOE Pa3MHOMXKEHUE IIPU OTPAaHUUYEHHOCTH
pecypcoB, HeonpeenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIecTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBosonun (CTO) u €€ 0CHOBHBIC MMOJIOKCHHUS.

MukposBontonus. [lonynsuus kak eIMHULA BUAA U S3BOJTIOLUH.

JBukymue cuibl (akTopbl) SBOJIONMHM BHUJIOB B Impupoje. MyTalmoHHBIA mpolecc U
KOMOMHATHBHAsI U3MEHYUBOCTh. [lomyssiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsdnus u Murparus.

EctectBennslit 0T00p — HampaBistomuid hakTop 3BooIUUd. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Bojitouuu. [Ipumepsl npucnocobneHuit y
Opranu3MoB. ApoMOP(O3bl U UINO0-aJANTAIINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHoBHble (GOpPMBI BHI000pa30BaHUSA:
reorpaduueckoe, 3KOJIOrHYECKOE.

MakposBomtonusi. DPopMbl  IBOMOLUU:  (PHUIETHYECKAs, AUBEPreHTHas, KOHBEPreHTHA,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxaeHue oT HecnenuMaIu3upoBaHHBIX NpenkoB. [Iporpeccupyromas crnennanu3anusi.
AJanTuBHAs paguanus.

JdeMoHcTpanum:

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

Tabnuie! 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MHUpa Ha 3emIiie», «3apOAbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl OOphOBI 3a cylecTBoBaHHE», «EcTecTBEeHHBI OTOODPY,
«MHoroobpa3ue copToB pacTeHHil», «MHOrooOpasue TOpoJa >KUBOTHBIX», «llomymsmumy,
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«MyTtanuoHHasT U3MEHYUBOCTH», «Apomopdo3by, «auoamantamum», «OOmas aereHepanus,
«/IBmKyiue cuiibl BoJoruny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «boprba 3a
cymectBoBaHuey», «lIpucrnocobieHHOCTs opraHu3MoBy», «l'eorpaduueckoe BuA00Opa3oBaHUE»,
«KOJIOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMM THUIAMH OKPACKH, HAOOp IUIOJOB U
ceMsiH, KoJuieKius «[IpuMepsl 3alUTHBIX TMPUCIIOCOOICHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOEHNE TOJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KOJUTEKIHS «DOPMBI COXPAHHOCTH UCKOITAEMBIX KHBOTHBIX
U pacTeHuid», mojens ammmkanus «llepekpéct xpomocom», BiaxHble IpenapaTtsl «Passurne
Hacekomoro», «Pa3Burue msarymikm», Mukporpenapat «JIpozodmunay (Hopma, myramuu (Hopmbl
KpPBUTHEB U OKPACKH Teja).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast padota Ne 1. «CpaBHEHHE BHAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

Jlabopatopnass pabora Ne 2. «OmucaHue TPUCHOCOOJIEHHOCTH OpraHu3mMa u €€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKkHOBeHHMe M pa3BUTHE KU3HHU Ha 3emiie.

JloHayuHble TpEACTABIEHUS O 3apOKJIE€HUU KU3HU. HaydHble runore3sl BO3ZHMKHOBEHHUS
KU3HU Ha 3emye: aOuoTeHe3 W TaHCHepMHsS. XUMHUYECKas HBONIONUA. AOWOTEHHBIM CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHX. DKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOMN
sBommony. HauanbHble sTansl 6uonorudeckoi spomtonuu. ['unoresa PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKJIETKH. [lepBhie KIETKH W WX DSBOJIOIHUS.
@opMHpPOBAaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paM u nepuonam. Karapxei. Apxeilckas M IpoTepo30iicKas
apsl. [laneo3olickas 3pa u e€ nmepuoapl: KeMOPUICKUNA, OPJIOBUKCKUHN, CUITYPUHCKHM, TEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u € nepro/ibl: MajieoreHOBbIA, HEOr€HOBbBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M TE0JOTMYeCKHX MmpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLUU
PaCTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop(}o3bl y pacTeHu 1 )kUBOTHBIX. [losiBNIeHNE, pacBET U
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTPaKEHHE 3BOJIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJOBEKa. AHTpPOIOJIOTMS Kak Hayka. Pa3BuTue mpeAcTaBiIeHUR O
MIPOUCXOXKACHUM yeraoBeka. MeToibl u3yueHus: antponoreHe3a. CXoACTBa U pa3iinyusl 4eJ0BeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YEIOBEKa.

HBuwxymue cuibl  (dakTopbl) aHTpomoreHesza. HacnmeiacTBeHHas HM3MEHUHMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 KWU3HU, U3TOTOBJICHUE OPYAUN TPyJa, MBILIUICHUE,
peusb.

OCHOBHBIE CTAaJMM M BETBU SBOJIOLMM YEJIOBEKA: AaBCTPAJIONHUTEKH, YeIOBEK yMeEIbIi,
Yenosek npsmMoxosinii, YenoBek HeaHaepTanbCckuid, Yenosek pa3ymHbii. Haxoaku uckonaeMbix
OCTaTKOB, BpeMsl CYIIECTBOBaHMs, 00JacTh pacHpoOCTpaHeHus, 00bEM TOJIOBHOTO Mo3ra, oopas
KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBIE OOIBIIME pachl: €BpoTeouIHas (eBpasuiickas), HEerpo-
aBcTpalioniHasg  (PKBaTopualibHAsl), = MOHIroJIOMJHAsi  (a3uMaTCKO-aMepuKaHcKas).  YepTsl
MIPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YEIOBEYECKHX pac K YCIOBHSIM CYIIecTBOBaHUA. EIMHCTBO
yenoBedeckux pac. Kputuka pacusma.
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JdemoHcTpaumnu:

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

Tabmumer 1 cxembl: «Bo3aukHOBeHHEe CONHEUHOW CHUCTEMBbI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PactutenbHas kieTka», <« KuotHas kierkay, «lIpokapuoTuueckas — KJIETKaw,
«CoBpemMeHHass cHUCTeMa OpraHu4eckoro mupay, «CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHUS
YeJl0BEKa M UeI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTUYECKUX HAXOJO0K
IIPEAKOB COBPEMEHHOIO 4YelloBeKay, «/IpeBHenmue ronm», «JllpeBHue moam», «llepseie
COBPEMEHHBIE JIIOANY», «YelIoBeuecKre pachi.

O6opynoBanne: Mymspku — «I[IpouwcxoxaeHne  denoBeka»  (OHOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHJepTaablla, KPOMAHBOHIIA), CJEMKH MJIM H300paKEHUs] KaMEHHBIX OpyIuid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIEphl, pyOusa, CKpebdiia), T€OXpOHOJIOTHYecKas TalnuIila,
KOJUIEKIUs «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHne MCKOMAEMBIX OCTATKOB PAaCTEHHUM W JKMBOTHBIX B
KOJUTIEKIIMSIX).

DKCKypcHsi «IBOJIONHS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeTUECKUI My3€ei).

Tema 3. Opranusmbl H OKpPY:KalOLIAs cpeaa.

DKOJIOTHS KaK HayKa. 3aJlauyd U pa3/elibl SKOJOTHH. MeTOIbl SKOJOTHYECKUX HCCIIEeI0BAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpt oOuTaHus OPTaHU3MOB: BOJHAS, Ha3eMHO-BO3/TylITHAS, TMOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue ¢akrtopel. Kinaccudukamus SKOJIOTHYECKUX (HAKTOPOB: aOMOTHYECKHE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3KoIornyeckux GakTopoB Ha OPraHU3MBbI.

Abuotnueckue  (akTopbl:  CBET,  TEMIeparypa,  BIAKHOCTh.  DOTONEpuOaU3M.
[IpucnocobaeHuss OpraHu3MoB K JecTBHIO abnoTyeckux pakTopoB. buonornueckre puTMbl.

buotnueckue paxtopsl. Buabl OM0THYECKHX B3aUMOICHCTBHI: KOHKYPEHIIMSI, XUIITHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasutusm, koomepanusi, MyTyajin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIu3M, HEUTpalu3M. 3HaueHHWE OWOTHYCCKUX B3aMMOJCUCTBUH JIs
CYIIECTBOBaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XapaKTEPUCTUKU mnomyisanud. OCHOBHBIE IOKAa3aTelnd  MOIYJIALMH:
YUCJIEHHOCTb, IUIOTHOCTh, POXKJAEMOCTb, CMEpPTHOCTb, HIPHUPOCT, Murpauusa. JluHamuka
YUCJIIEHHOCTH MOMYJIALMU U €€ peryisiusi.

JdemMoHcTpanum:

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

Tabmumer u cxemsl: kapta «l[Ipupoansie 30HBI 3emumn», «Cpelbl 0OUTAaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTH  HOILYJISLIUU
uHpy3opuu-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYECKHE PadOThI:

JlaboparopHas pabdota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktuyeckas padota Ne 2. «[1oacd€T IUIOTHOCTH MOMYJISILMNA Pa3HbIX BUAOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0riecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHMOLIEHO3a: BUOBAsI, MPOCTPAHCTBEHHAS,
Tpoduueckas (numienas). Bunsl-noMmunantel. CBS31 B OUOIIEHO3E.
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Okonornyeckue cucteMbl (dKocuctembl). IlonsiTHe 00 »sKocucTeMe U OHOTEOLIEHO3E.
QOyHKIMOHANBHbIE  KOMIOHEHTBHI ~ AKOCHUCTEMBI:  IPOAYLEHTBHI, KOHCYMEHTBI, PpEIYLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPTUU B IKocucteme. Tpoduueckune (NHILIEBBIE) YPOBHU
skocuctembl. [Tumessie nenu u cetu. OCHOBHBIE MMOKA3aTeNM IKOCUCTEMBI: OHOMacca, PO TyKIuSI.
DKOJIOTUYECKHE MHUPaMUABL: TPOJYKIWH, YHUCICHHOCTH, Ouomaccel. CBOWCTBA 93KOCHUCTEM:
YCTOMYMBOCTB, CAaMOpEryJisiius, pazsutre. Cykueccusi.

[Ipupoanble 3KOCUCTEMBL. OKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. Arpo3KocucTeMbl. YpOoskocuctembl. buonoruueckoe u
X03AMCTBEHHOE 3HAUCHHUE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobOpazue kak Qaktop ycrtoiunBoctH sKkocucTeM. CoOXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctas u cTpykrypa 6uocepst. JKusoe
BemiecTBO U ero ¢pyHkiuu. OcodeHHOCTH Onochepsl Kak TI00aIbHONW YKOCUCTEMBIL. JJuHaMuueckoe
paBHOBecHe U oOpaTHast cBsI3b B buocdepe.

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

YenoBedecTBo B Onocdepe 3eMin. AHTpoNoreHHble U3MeHeHus B Ouocdepe. I'mobanbHbIE
9KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHHE TpUPOABI U 4YenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpas3wsi Kak OCHOBA
ycroitunBoctn Onochepsl. OCHOBa palMOHAIBLHOTO YIIPABICHUS MPHUPOJHBIMH PECypcaMu H X
ucrnoJib3oBanue. J{oCTHKeHNs OMOJIOTUH U OXPaHa MPUPOIBL.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubr u cxembl: «l[lumeBsie 1enm», «bHUOIEHO3: coCTaB U CTPyKTypa», «lIpupomnbie
coobmectBa», «llemn mnuraHus», «Okojoruyeckas mnupamunay, «buochepa u yenoBex»,
«DQKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOTO Jjiecay, «bruoieHo3 Bogoémay,
«ArpoueHnosy, «I[IpumepHble aHTPOTIOTeHHbIE BO3ACUCTBUS HAa IPUPOAY», « BaskHelIne HCTOUHUKHI
3arpsi3HEHUsl BO3[yXa M TPYHTOBBIX BoA», «llouBa — BakHelmas cocraBisiomias O6uocdepb»,
«®DakTopsl Aerpaganuu nousy, «llapuukossiit 3ddexr», «DakTopbl paAOAKTUBHOTO 3arpsS3HEHUs
onochepb», «OO0mas cTpykrypa Ounocdepb», «PacmpocTpaneHnue xu3Hu B Ouocdepe»,
«O30HO0BBIN 3KkpaH Ouocheps», «KpyroBopor yriepoaa B Ouocdepe», «KpyroBopor azora B
IPUPOICY.

O6opynoBanue: MoJeNb-anmauKanus «Tunuunaele OMOLIEHO3bI», repbapuil «PacTuTenbHbIe
coobmiecTBa», KoJuiekiuu «buoneHo3», «BpemuTenu BaKHEUIIMX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapud ¥ KOJUIGKUUHM PpACTeHHH M >KHUBOTHBIX, MPHUHAUICKANINE K Pa3HBIM
9KOJIOTHYECKUM rpynmnaMm ojxHoro Buaa, Kpachas kuura Poccuiickoit ®enepanuu, n300paxeHus
OXpaHSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT U HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBiuBarOTCsl TpeOOBaHMS K pe3yJabTaTaM OCBOEHUS
00yJaromuMHCs MPOrpaMM CpPEIHEro OO0IIero oOpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YyIbTATOB OCBOCHUSA TMpenMeTra «bUOJOrus» BBIACICHBI
CJIEIYIOIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUICKOM TPaXKJaHCKON U IEHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPEICIICHUIO, HATMYNUE MOTUBAITUHU K
00y4eHHIO OMOJIOTHH, TIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KIIIOYEBBIX HGHHOCTeﬁ U UCTOPUYICCKHUX Tpanmmﬁ Pa3sBUTHA OMOJIOTMYECKOTr0 3HaHHusA, TOTOBHOCThH
U CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JICATENHOCTH IIEHHOCTHO-
CMBICJIOBBIMHM YCTAHOBKaMM, MNPUCYIIHUMH CUCTEME OMOJIOTHYECKOTO 06pa303aH1/1$1, HaiIn4yue
9KOJIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTH 11E€TM U CTPOUTH KU3HECHHBIE TUTAHBI.

JImaHOCTHEBIE PE3YIbTAaTBl OCBOCHHA IMPEAMETA «bnomornsy JOCTUTI'alOTCAA B C€IWHCTBE
yqe6H0171 A BOCIIUTAaTEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TpaAUIHOHHBIMUA pOCCHfICKHMH
COOUOKYJIBTYPHBIMH, HCTOPUYCCKUMU H AOYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
oOuiecTBe MpaBWIaMH W HOPMaMH IIOBEIEHUS M CIOCOOCTBYIOT IIpolieccaM CaMOIIO3HaHU,
CaMOBOCITMTAaHUS M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3UIUU JUYHOCTH, MATPUOTHU3MA,
YBaXEHHS K 3aKOHY WU IPaBONOPSIKY, YEIOBEKY TpyAa M CTaplIeMy IOKOJEHHUIO, B3aHMMHOTO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HAClIEIUI0 U TPAIUIUSIM MHOTOHAIMOHAILHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPY-KaroIIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA y4deOHOro mnpeamera «buosorus» MOJDKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOEXKJIEHUH,
COOTBETCTBYIOIIUX TPAIUIUOHHBIM LIEHHOCTSM POCCHICKOTo 00LIeCTBa, paclIMpeHne KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEATU3ALMKN OCHOBHBIX HAIPABJICHUM BOCIHUTATEIBHON
NESATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’kaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  Mo3ulMKM  oOyyaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOHN AESITENbHOCTU NMPHU CO3AAHUU Y4E€OHBIX MPOEKTOB,
pelieHnn y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIUIO 10 OTHOIIECHHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHITH €€

YMEHHE YYUTHIBATh B CBOMX JECUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOLIECCE COBMECTHOTO BBHITIONHEHHUS Yy4EOHBIX,
M03HABATENbHBIX U UCCIIEI0OBATENIbCKUX 3a/1a4, YBAXKUTEIHLHOTO OTHOLIEHUSI K MHEHUIO ONIIIOHEHTOB

npu O6cy)K,[[eHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPIKAHUSA,
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TOTOBHOCTb K T'YMAaHUTapPHOM U BOJOHTEPCKOM IEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TpaKJAaHCKON HMIESHTHUYHOCTH, NMATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepe] PoiMHOM, rop1ocTH 3a CBOM Kpal, cBOKO Ponuny,
CBOH SI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEAUIO U MaMSITHUKAM MPHUPO/IbI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIEHMBATH BKJIAJI POCCHICKHUX YUEHBIX B CTAHOBIICHHE W Pa3BHTHE OMOJIOTHH,
MMOHMMAHMsI 3HAYEHUs OWOJOTMM B TIO3HAHUHM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00I11eCTBA;

ujeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3auute OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHMUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMEWHOMN KU3HHU B COOTBETCTBUHU C TPaJAULIMAMU Hapo10B Poccuu;

4) 3cTeTMYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIIOYas 3CTETUKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS XKUBOW IPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pu3nyeckoro BocnuTaHus, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi 1 IMOLUMOHAIHLHOIO
0J1aronmoJryyms:

MOHMMAaHHe M peaju3alus 3J0pOoBOro M 0e30macHOro odpasa >KU3HH (340pPOBOE MUTAHHE,
coONIoiecHHe TUTMEHWYECKUX MpaBWJl U HOPM, COATaHCUPOBAHHBIM pEXHUM 3aHATHH U OTIbIXa,
perynspHasi pu3ndeckas akTUBHOCTD), O€pexKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHKE [IEHHOCTH MPAaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B CUTYalUsIX, YIPOKAIOIIMX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TMOCIEACTBUIA M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJICHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

TFOTOBHOCTh K AKTUBHOM JESTEIBHOCTU TEXHOJOTMYECKOM M COLIMAIbHOM HampaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJHATH TAKyIO IEATEIbHOCTS;

WHTEpEeC K pa3nuyHbiM cdepam mpodhecCHOHATBHOM NeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oynymiet mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHMIO M caMOOOpa30BaHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) 3KOJI0OrN4eCcKOro BOCIIMTAHUA:
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HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOIIEHHE K MPHPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OKOJIOTHMYECKOW KYNBTYPBl: TPHOOpPETEHHE ONBITA IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U IMyTel UX PElICHHUS;

CIIOCOOHOCTH MCTIOIB30BaTh MPUOOPETACMbIC IPH NU3YICHUN OUOJIOTUY 3HAHUS U YMEHUS MIPU
pelieHuy npoOseM, CBA3aHHBIX C PAalMOHAIBHBIM MPUPOJIOINOIb30BAaHUEM (COOIOJCHUE IPABUII
MOBEJICHUS B MPUPOJIC, HAPABJICHHBIX HA COXPAaHEHUE PABHOBECHS B IKOCUCTEMAX, OXpPaHy BHUIOB,
aKocucTeM, Ouocdepsi);

AKTUBHOE HEMPUSATUE ICUCTBUI, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHON Cpeie, YMEHHUE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE IKOJIOTHUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX TEHCTBUM U
MPEeAOTBPAIATh UX;

HaJU4Yhe PA3BUTOTO HSKOJOTHUYECKOTO MBIIIJICHUS, HSKOJOTUYECKONW KYIbTYphl, OIBITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAIpaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HUMH B
MO3HABATEIPHOW, KOMMYHUKATUBHOW W COLMAJIBHON TMPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JAESATEIbHOCTH SKOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl M OOLIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJabTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W UUTATEIHCKON KYIbTYpPHl KaK CPEJICTBA B3aMMOJICHCTBHS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHKue crenudukn OWOJOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU
paIMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXaroliem
MHpE KaK O €IUHCTBE MPUPO/IbI, YeTOBEKa U OOIIEeCTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHu’ NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JUIsi COBPEMEHHOM IUBMIIM3AIMK: 00eCreUeHUs
HOBOTO YpPOBHS DPa3BUTHS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IMyTEH BBIXOJA U3 TI00AIbHBIX
9KOJIOTHYECKUX MpobieM U oOecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATBLHOMY
HCIO0JIb30BAHUIO MTPUPOJAHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJOTMYECKUX 3HAHWM B LIEISIX MOBBILICHUS OOIIel
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DyHKIIMOHAJIbHOM
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB TMO3HAHMS, WCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJb30BaTh TOJlydaeMble 3HAHHS JJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHWH, yMeHHE JenaTh 00OO0CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIMXCS JaHHBIX C LEThI0 IOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENIEHO MCTOJIB30BaTh OMONIOTHUECKUE 3HAHUS ATl PelIeHUs TpooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[IEHHOCTH HAy4yHOW JAESTENbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO H
HCCIIEIOBATENbCKYIO AESITeTbHOCTh MHIUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPhIBHOMY O0Opa30BaHUI0O M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJIyUCHHIO HOBBIX 3HAHMA 1O OHOJIOTMM B COOTBETCTBUU C I>KM3HECHHBIMHU
MOTPEOHOCTSAMHU.
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METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaqMeTHble Pe3ylbTaThl OCBOCHHS Y4eOHOro mpeaMera «bBHOJOTHs» BKIIOYAIOT:
3HaYMMble 151 (OPMHPOBAHHS  MHPOBO33PEHHUS  OOyYAIOIIUXCA  MEXAUCIUILIMHAPHBIC
(Mex1npeAMETHbIE) OOIIeHayYHbIe OHSTHSI, OTPAXKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenn(uKy METOJOB TIO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHsi,
SIBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIIHII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
uccleIoBaHue, HAONIO/IEHNE, W3MEpPEHHE, SKCIEPUMEHT U JpPYruxX), YHHUBEpCAIbHbIE Yy4eOHbIE

NEUCTBUSA (mo3HaBaTebHbIE, KOMMYHHMKAaTHBHBIE, pEryJsTUBHBIE), obecrneunBaromye
¢dbopmupoBanre (QPYHKIMOHAIBHOW TPAMOTHOCTH M COIMAIBHON KOMIIETEHIIMH OOY4JaIOIIMXCS,
CIIOCOOHOCTh oOyuaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W YHHBEpCAIbHBIC Y4YeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHS TMPOTPAMMBI CpPEIHEro o00Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OByajieHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeiicTBHUs:

CaMOCTOSITEIPHO (HOPMYIHUPOBaTh W aKTyaJIM3UPOBaTh NPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCI0JIb30BaTh NMPU OCBOCHWUW 3HAHWH MPUEMBI JIOTHIECKOTO MBINUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KilacCHpUKAIKMKM, OOOOIEHUs), pPaCKpPhIBaTh CMBICT OHWOJOTUYECKUX TOHSATHN
(BBLIENATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBS3U C IPYTUMH MOHSATUSIMHU);

OTpENeNaTh el MACATeIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHTH PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

WCIO0JIb30BAaTh OWOJIOTMYECKUE TOHATHS [UIsl OObsiCHEHHs] (DaKTOB M SIBICHHM KUBOM
MIPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyX/IeHusl (MHIYKTUBHbIC, JCYKTHUBHBIC, 110 AHAJIOTUU), BBISBIATH
3aKOHOMEPHOCTH M IPOTHUBOPEYHUS B PACCMATPHUBAEMBIX SBIICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICNIbHbIE CpPEACTBA Uil MPEICTABJICHUS CYLUIECTBEHHBIX CBS3€H U
OTHOIICHUI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH peUIeHHUs MPOoOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIBbHOCTb, OIICHHBATh COOTBETCTBHE pPE3YyIbTATOB LIETSM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIUHUPOBATh U BBINOJHITH pPa0OTy B YCIOBHSX pEAIbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCJIEN0BATEIbLCKHE 1eHCTBHS:

BIIJIETh HABBIKAMU Y4eOHO-MCCIEOBATEIbCKOM U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus MmpoOiIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIFHOMY TIOMCKY METOJOB
pElIeHUs MPaKTUYECKHUX 3a7]a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BaTh PA3IMYHbIe BHJBI JEATEIBHOCTH IO TOJYYCHHI0 HOBOTO 3HAHUS, €ro
WHTEpPIPETAINH, MPeoOpa30BaHUI0 W MPUMEHEHHIO B Y4E€OHBIX CHUTYyallUiX, B TOM YHUCIE TMpHU
CO3JaHUU YYEOHBIX U COIMAIBLHBIX MPOEKTOB;
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(¢opMupoBaTh HAyYHBIH THIl MBIIUICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATHSIMHA U METOJIaMU;

CTaBUTh W (OPMYNIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHON NEATEIBHOCTH H
KU3HEHHBIX CHTYAIHIX;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBS3H M aKTyaJIM3MPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaX0AUTh apryMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEPXKJIEHUH, 3ajaBaTh IapaMeTphbl
Y KPUTEPUU PEIICHUS;

aHATM3UPOBATh TOJTYYEHHBIE B XOJIE PEUICHUS 3aJaud Pe3ylIbTaThl, KPUTHUECKH OLICHUBAThH
UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MIPHOOPETEHHBIN OTIBIT,

OCYILIECTBJISITh 1I€JICHANPABIEHHBI TIOMCK IIEpEeHOCa CPEICTB M CHOCOOOB JEWCTBUS B
po¢heCcCHOHANBHYIO CPENY;

YyMETb  NEPEHOCUTh 3HAaHUS B  IO3HABAaTEJIbHYI0O M  MPAKTUYECKyl0  00JacTu
KU3HEJESITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHMUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC WJEH, MpPEUIaraTh OPUTHHAIBHBIE TOIXOJbl W PEUICHHS, CTaBUThH
poOIeMbl U 3a/1a4H, JIOIMYCKAIOUIUE albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpManUu (TeKcTe ydeOHOro mnocodus,
HayYHO-TIONMYJISIPHOM JUTEepaType, OUOJOTMUYECKUX CJIOBapsAX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHanM3UpoBaTh HH(OPMALMIO PpaA3IUYHBIX BHUIOB H (QOopM
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3IUyHbIE METOAbl NpPU IOUCKE U OTOOpe
OunosiornuecKkoi nHGpopMaIuy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYIO (GOpMy TMpeICTaBiICHHUs OHOJIOTUYECKOM
nHpopMmanuu (cxembl, TpaduKu, JuarpaMMbl, TaOJUIbI, PUCYHKH U APYTOE€);

WCIOJIb30BAaTh HAy4YHBIH $3bIK B KauecTBE CpelIcTBa Ipu paboTe ¢ OHOJOTHYECKOM
uHpopmaluend: TPUMEHITh XUMHUYECKHe, (U3MYECKHE M MaTeMaTU4YeCKUE 3HAKU U CHUMBOJIBL,
dbopmynbel, abOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQJIETh HaBBIKAMHM  pACHO3HaBaHWsI M 3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1) o01enue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4aCTBOBATh B IMAJIOTE MU
JIMICKYCCHUU TI0 CYIIECTBY 00CYKIaeMOM TeMbl (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTENILHO BBITIONHEHUS TpeaaraeMoi 3aladyu, y4YUThIBaTh WHTEPEChl M COTJIACOBAaHHOCTH
MO3UIUI IPYTHX YYACTHUKOB JAUAJIOTa WM AUCKYCCHUH);

pacrio3HaBaTh HEBepOaJbHbIE CPEICTBA OOILIEHUS, IOHUMATh 3HAUEHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHUSI KOH(MIMKTHBIX CHUTYaIlMi, YyMETh CMAT4aThb KOH(DIUKTHI U BECTU
IIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJICUCTBHUS, MOHUMATh HaMEpPEHUs
ApYrux JoAed, MPOSBIATh YBaKUTEJIbHOE OTHOIIEHHWE K COOECeHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;
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pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AeTeJIbHOCTD:

MOHMMAaTh M HCHOJB30BATH MPEUMYIIECTBA KOMAaHAHONW M WHAMBUIYAIbHON pabOTHI mpHu
pemeHrnr OHOJOTHYEecKOW MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS T'PYIIIOBBIX
(dbopM B3aUMOACHCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKYy W METOJbl COBMECTHBIX ACUCTBUI C y4€TOM OOIIMX HHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 YjeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECUCTBUS
o €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JACWCTBUM, pacHpeneisaTb poiad € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU pabOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJa/a U KaXK/I0T0 YYaCTHUKA KOMaH/bl B OOIIMUNA pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMUHbIX CUTYallUsX, IPOSBISATh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopranusanus:

WCI0JIb30BaTh OMOJIOTHYECKHE 3HAHUS JUTsI BHISIBIIEHUS TIPOOJIEM M MX PEUICHUS B )KU3HEHHBIX
1 y4eOHBIX CUTYaLUAX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKHX 3HAHUMN IENIEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TOCTYNKax 0 OTHOLICHMIO K >KMBOH NIPUPOJE, CBOEMY 370POBBIO M 310POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO OCYIIECTBIATh IO3HABATENbHYIO JIESTEIbHOCTh, BBISABIATE IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESITEIBHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSTEJIBHO COCTaBJIATh IUIAH PEIIeHUs MpoOIeMbl C y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciMpATh paMKU y4eOHOTrO IPeMETa Ha OCHOBE JIMUHBIX NPEAOUTECHUN];

Jies1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO LIMPOKOH 3pYAULIMU B Pa3HBIX 00JacTAX
3HaHUH, NOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HABbIKAMH MO3HABATEJIbHON pedIeKCHH Kak OCO3HAHMs COBEPIIAEMBIX JIEHCTBUN U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMH, HCHOJb30BATh MPUEMBI pedaekcun A
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYIUX IIPU aHAIMU3€E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0s U IPYIruXx:

MPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;
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pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.
NPEJMETHBIE PE3YJIbTATBI

[Ipenmernsie pe3ynbTarthl ocBoeHHs nporpammbl COO mo Ouosiornu Ha 0a30BOM YpOBHE
BKIIIOYAIOT crenupudeckue st yuebHoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHHS U
crocoObl  JCWCTBHI 1O OCBOCHHMIO, HHTEPIPETAlMd M NPeoOpa3oBaHUIO 3HAHWI, BUIBI
JEATEIbHOCTH IO TOJYYEHHI0 HOBOTO 3HAHUS M TNPUMEHEHUIO 3HAHWW B Pa3IMYHBIX y4eOHBIX
CUTYallUsIX, @ TAKXKE B PEAJbHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX ¢ Omosyorueil. B mporpamme
MIPEMETHBIEC PE3YJIbTAThl PEACTABICHBI 110 T0J1aM 00YUeHHSL.

[IpenmerHbIie pe3ynbTaThl OCBOSHHS ydeOHOTO mpenmera «buonorus» 6 10 knacce NOTKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe W POJM OHMOJOTHM B CHUCTEME HAYYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA H
HAyYHOTO MHPOBO33PEHHsI, O BKIIAJEe POCCHUCKHX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
Oonosornu, PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COJCp)KaHWE OMOJIOTMYECKHX TEPMHUHOB M TIOHSTHHA: KU3HB, KIIETKA,
opranusM, MeTadoyin3M (0OMEH BELIECTB U IpPEBpallleHne YHEPruu), FTOMeoCTa3 (CaMOperyssus),
YpOBHEBas ~ OpraHW3alysi  JKUBBIX  CHCTEM,  CaMOBOCIPOW3BEICHHE  (PEnpOayKIIHs),
HACJIE/ICTBEHHOCTh, H3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE W3JIaraTh OWOJIOTHYECKHE TEOpUH (KIETOYHAs, XPOMOCOMHAs, MyTallHOHHasl,
LIEHTpaJbHasl JOorMa MOJeKylsspHor Owuosorun), 3akoHel (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 mEHTpax MHOTOOOpasws M MPOUCXOXKACHUS KYyJIbTYpHBIX pacTteHuid H. U.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJaMH HAy4HOIO IO3HAaHUS B OWOJIOTMM: HAOJIOJEHHE M ONMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUHN, OpraHM3aldsg U MPOBEJCHHE OHOJOTUYECKOTO
SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYUHAMHU, OObSICHEHHE MIOJyYEHHBIX PE3Y/IbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHATHH, TEOpUl
Y 3aKOHOB, YMEHHUE JI€1aTh BBIBO/Ibl HA OCHOBAHHUH IOJTY4YEHHBIX PE3yIbTaTOB;

YMEHUE BBIJEIATh CYLIECTBEHHbIE IPHU3HAKU BUPYCOB, KJIETOK INPOKAPHUOT M SYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
IIPEBpAILEHUs] SHEPruM B KIETKe, (POTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHMs, WHAWBUIYaJbHOTO Ppa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATh NOJIy4YeHHbIE 3HAHHS Ul OOBSICHEHUS OMOJIOTMYECKHX IMPOLIECCOB U
SIBJICHUM, JUI MPUHATUS NPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XXHM3HM C LI€IbI0 O0OecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 370POBbS OKPY>KAIOLIUX Jr0/IeH, COOIIOCHUS HOPM I'PaMOTHOTO
MOBEJICHUsSI B OKPYXKAIOLIEH MPUPONHON cpene, MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAHMS
JIOCTMDKEHUM ~ COBpeMEeHHOW  Omojormu U OMOTEXHOJIOTMH  Afs  palMOHaJIbHOTO
IIPUPOJIOTIOIIE30BAHHUS;

YMEHHE pellaTh »3JeMEHTapHble T'eHEeTHYeCKHWe 3aJauyd Ha MOHO- U JAUrHOpHIHOE
CKpELIMBaHUE, CLIETIJICHHOE HAclleZI0BaHUE, COCTABIIATh CXEMbl MOHOTHUOPUIHOTO CKPEIUBAHUS JUIS
IpeJcKa3aHMs HaclleZ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpaTopHble M MpaKTUYeCKue paboThl, cOOII0AaTh MpaBHA IPH
paboTe ¢ yueOHbIM U Ja00paTOpHBIM 000PYJOBAHUEM;
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yMEHUE KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HHPOPMALUIO OHOJOTHYECKOTO
COJIEp’KaHHUs, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAaHUSA W3 pA3JIUYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOi HMH(OPMALUK, HAYYHO-NOMYJISPHbIE MaTE€pHajbl), 3TUYECKUE ACHEKTHl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IIMCbMEHHbIE U YCTHBIE COOOLIeHus, 0000mas
OMOJIOTHYECKYIO0 HH(POPMALIHIO U3 HECKOIBKIX MCTOYHUKOB, TPAMOTHO MCIIOJIB30BATh NOHSATHIHBINA
anmapat OMOJIOTHH.

[IpenmeTHble pe3ynapTaThl OCBOCHUs yueOHOro npenmera «buonorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OHMOJOTHM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHBI MHUpa U
Hay4yHOTO MHUPOBO33pPEHMS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEkKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKAaHUE OUOJOTMYECKMX TEPMUHOB WM MOHSTUN: BUJ, MOIYJSALHUS,
reHOo(OH/1, SBOJIOLUS, JBKYIIUE CUIIBI ((PaKTOPBI) SBOJIOIHMH, MPUCITOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHKe, SKOJIOTHYECKHE (PaKTOPbl, SKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEIyLEHTHI,
LTI MATAHUSI, SKOJIOTUYECKast MUpaMHuIa, OMoreoreHos, onocdepa;

yMEeHHe H3jaraTh Ouosoruueckue Teopuu (dBomronoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKas TEOPHs SBOJIONNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoipiieBoro cxoactea K. M.
bapa, depenoBanus riaBHbIX HampasieHu W myTtedl sBomonuu A. H. CesepuoBa, ydeHus o
ounocdepe B. 1. Bepraackoro), onpenensaTh rpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIAJETh METOJAaMU HAy4YHOTO MO3HAHUS B OHOJOrMM: HAOJIIOJACHHE U OIMCAHHE
KUBBIX CHCTEM, TMPOIECCOB W SABIEHUI, OpraHu3alus U MpOBEIEeHHE OHOJIOTHMYECKOTO
OKCMEPUMEHTA, BBIJBMKEHHE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOTYYE€HHBIX PE3YIbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX OHITUM, TEOPHUIl
1 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE NPU3HAKU CTPOEHHUS OMOJIOTMYECKHMX OOBEKTOB: BUJIOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AIKOCUCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHONM HM3MEHYHMBOCTH, €CTECTBEHHOTO o0TOOpa, BUA000pa3oBaHUs,
MIPUCIIOCOOICHHOCTH OPTraHU3MOB, JNEHCTBHS HKOJIOTHYECKUX (PaKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB M MOTOKAa SHEPTrUM B HKOCHUCTEMAX, aHTPOIOTCHHBIX M3MEHEHHMH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIUKJIOB B Ouocdepe;

YMEHHE TMPUMEHATh MOJYYCHHbIE 3HAHUS JUIS OOBSCHEHUS OHOJOTMYECKHX IPOIECCOB H
SIBJICHUM, Ui MPUHATUS MPAKTUYECKUX PELICHUN B MOBCETHEBHOM JKU3HM C IIEJIbIO OOecTieueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 3A0POBbs OKPYKAIOIIUX JIFO/ICH, COOMIOICHUSI HOPM TPaMOTHOTO
MOBEJICHUA B OKpYKaOLlEeld NPUPOJHOHN cpene, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJIB30BaHUS
JOCTHKEHUI COBPEMEHHON OUOJIOTHHU UIS PAllMOHAIIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHME pellaTh JJIeMEHTapHbIe OMOJIOTMYeCKHe 3aJaud, COCTaBIIATH CXEMbI IepeHoca
BEIIECTB M SHEPTUHU B IKOCHCTeMax (€M MUTAHUSA);

YMEHHE BBITIONHATH JIaDOpaTOpHBbIE M TMpakTU4Yeckue paboThl, COOMIOAATH MpaBHia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHHE KPUTHYECKH OIICHHBAaTh W MHTEPIPETUPOBaTh HHGPOPMALUIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYI0 IICEBJOHAyYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBoil WH(pOpMAIMU, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuBaTh TIJIOOATBHBIC
9KOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

21



yMEHHE CO3/laBaTh COOCTBCHHBIC IHUCHbMCHHBIC U YCTHBIC COOOIMIeHHs, 0000Ias
OMOJIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BATh MOHATHITHBIN
anmapat OMOJIOTHH.
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIET'O OBPA3OBAHUS
IO YYEBHOMY IIPEJMETY

«BHOJIOT' U
(0a30BbIil ypOBEHDb)
10 KJIACC
e KoauuecTBo
n/m | pasaeia/reMa ypoka Hacoe
BuoJsiorus kak Hayka 2
1. buonorus B cucreme Hayk
Merto bl mo3HaHus kuBOM pupoibl. [IpakTrueckas padora Ne 1
2. «/cnonb30BaHNE PA3IMYHBIX METOJIOB TIPH U3YyYEHUN OHMOJIOTHUECKHUX 1
00BEKTOBY
7KuBble cuCTeMbI M UX OPraHU3alUsA 1
3 CraproBast KOHTpoJIbHas paboTa. buosornyeckue cucTeMsbl, IPOLECCH U 1
" | uX u3ydeHue
XHMMHYECKHUIl COCTAB U CTPOEHME KJIETKH 8
4, XUMHUYECKUHN COCTaB KIETKU. Boga 1 MUHEpaJIbHBIE COJIU
benku. CocTtaB u cTpoeHue OEIKOB 1
depmeHTh — OHMOJIOTHYeCKre KaTanu3aTophkl. JJabopaTtopras padora Ne 1
6. «/M3ydeHne KaTaTuTHYECKOW aKTUBHOCTH (DEepMEHTOB (Ha mpuMepe 1
aMUJIa3bl WM KaTaiasbl)»
7. Vranesoasl. JInnuael 1
8. Hyxneunosbie kuciaotel. ATD 1
9. Hctopus u meToapl n3ydeHus KieTkd. Kierounas teopus 1
10.| Kierka kak 1leI0CTHas )KUBasl CUCTEMA 1
Crtpoenue sykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2
11.| «M3ydeHue cTpoeHus KIETOK PACTeHHIA, )KUBOTHBIX, TPHOOB U OakTepuil 1
[10J] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMUCaHUE
Ku3HeneATeIbHOCTD KICTKH 6
12.| OOMeH BeIecTB WM MeTab0JIN3M 1
13.| dorocunTe3. XEMOCUHTE3 1
14.| DHepreTHuyeckuit oOMeH 1
XKuznennsiit nuka kietku. [enenue knetku. Muros. JlabopatopHas
15.| pab6ota Ne 3 «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOPEeIIKa JTyKa Ha 1
TFOTOBBIX MUKPOIpPENapaTax»
16.| buocunres Genka. Peakius MaTpu4HOTO CUHTE3a 1
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17.| Tpaucsaust — OHOCHHTE3 OesKa 1
Pa3MHoOkeHHe M MHAMBHYAJIbHOE PA3BUTHE OPraHU3MOB 5
18.| Hexierounsie GOPMBI KUZHU — BUPYCHI 1
19.| @opMbI pa3MHOXKEHUS OPraHU3MOB 1
20.| Meiio3 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOJ0TBOPEHHUE.
21. JlaGopatopnas padora Ne 4 «3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha 1
TOTOBBIX MUKPOTIpPENapaTax»
22.| HMupuBuayanbHOE pa3BUTHE OPraHU3MOB
HacieacTBeHHOCTh U H3MEHYNBOCTH OPraHU3MOB 8
23.| T'eHeTmka — Hayka O HaCJIE€ACTBEHHOCTH U U3MEHYMBOCTH
” 3aKOHOMEPHOCTHU HaclleZJIOBaHUS PU3HAKOB. MOHOTMOpUAHOE |
| ckpemmBaHue
55 JurubpuHoe ckpermuBaHie. 3aKOH HE3aBUCUMOT'0 HaclleZJOBaHUs 1
MIPU3HAKOB
CueruieHHOe HaclieZjoBaHue Npu3HaKkoB. JJabopartopnas padorta Ne 5
26.| «/3yyenue pe3yabTaTOB MOHOTHOPUIHOTO U TUTUOPHUIHOTO 1
CKpENIUBaHUs Y AP030(HIIBI Ha TOTOBBIX MUKPOTIPETIapaTax»
57 [IpomexyTouHas KOHTpoJbHas padboTa. ['eneTnka nona. HacinenoBanue 1
| mpu3HaKoB, CIEIIEHHBIX C OJIOM
N3menunBocTh. HenacnencreenHas n3aMeHUnBOCTh. JlabopaTopHas
28.| paborta Ne 6. M3yuenrne MoauUKAIIMOHHOW N3MEHYUBOCTH, TIOCTPOCHUE 1
BapHaIMOHHOIO PsI/Ia U BApUALIMOHHOU KPUBO»
- HacnencrBennas usmeHunBocTh. JlaboparopHas padota Ne 7. « AHanus |
| Myrammi y 1po30¢uIbl Ha TOTOBBIX MHKPOIPETIapaTax»
30.| I'eneruka yenoBeka 1
31 PeseprubIit ypok. O6006meHue no teMe «HacinencTBeHHOCTh U 1
| M3MEHYMBOCTH OPraHM3MOB)
Ceaexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT UM 3
32.| Cenexkuus Kak HayKa U IMPOLECC 1
33.| MeToapl U AOCTHKEHUSI CENEKIINN PACTEHHUI U KUBOTHBIX 1
34.| buoTexHOJIOTHS KaK OTpacib IPOU3BOCTBA 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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MOYPOUYHOE IIJIAHUPOBAHUE
K PABOYEN NPOIT'PAMME
CPEJHEI'O OBIIET'O OBPA3OBAHUS
10 YYEBHOMY IPEJIMETY

«BAOJIOT' US»
(0a30BbIil ypOBEHb)
11 KJIACC
Ne
KosmuecTBo
n/m | pasgej/TeMa ypoka
4acoB
JBOJIOIHOHHAS OHOJI0THS 9
DBOJIIOLUS U METOBI €€ U3yUCHHUSI 1
2 Hctopus pazButus mpecTaBieHuid 00 BOTIONNN 1
Bxoanas koHTposbHASI paboTa. MUKPOIBOTIOIUS 1
[Tomynsammst Kak dIeMeHTapHas eMHUIA BUIA U DBOJIIOIUH.
4 Jlaboparopnas padota Ne 1 «CpaBHeHHE BUJIOB 110 MOP(HOIOTUUECKOMY 1
KPUTEPHUIO»
JIBKymue cuitbl (3JeMeHTapHbIe (PaKTOPHI) BOJIIOIUN 1
EcrectBennsiit 0TO0p 1 €10 GOPMBI 1
Pe3ynbTathl 3BOIONUHN: IPUCTIOCOOIEHHOCTh OPTaHU3MOB 1
7 BHUI000pa3oBanue. JlabopatopHas padora Ne 2 «Omnucanue 1
MPUCTIOCOOJIEHHOCTH OpraHru3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
Hanpasnienus u myT MaKpoO3BOJIIOLHH 1
Heob6parumocTts 3BOTIONINN 1
Bo3HuKkHOBeHUE M pa3BUTHE KU3HU HA 3emJie 9
10 Hctopus sxu3Hn Ha 3emMiie U METObI €€ N3ydeHUs 1
11 ['unoTe3sl MpOUCXOKACHUS )KU3HU HA 3eMJIe 1
12 PazButue xxu3Hu Ha 3emiie IO 3paM U IepHoam 1
OcHOBHBIE ATAIbI BOJIOIUU PACTUTEILHOTO U dKUBOTHOTO MUPA.
13 [Ipaktuueckas padora Ne 1 «/3ydueHne HCKOMIAEMBbIX OCTATKOB PacTEHUI 1
Y KUBOTHBIX B KOJUICKLIHASX)
14 CoBpemeHHas cucTeMa OpraHn4eckoro Mupa 1
15 DBOIOIHS YeTIOBEeKa (aHTPOIOTEHE3) 1
16 JIBrokyiie cuibl ((pakTophl) aHTPOIIOTEHE3a 1
17 OcCHOBHBIE CTaJANH 3BOJIIOLIMH YEIOBEKA 1
18 Uenoseueckue packl ¥ NPUPOJAHbIE aAANTALIMU YEJIOBEKA 1
19 PezepBHblit ypok. O0oOmeHne no reMe «Bo3HUKHOBEHUE U Pa3BUTHE |

JKM3HU Ha 3eMie»




OpraHu3Mbl M OKpYKawIas cpeaa 5
20 DKoJIorus Kak HayKa 1
21 Cpenpl 0OMTaHHS U SKOJIOTUYECKHE (aKTOPHI 1
Abunotnueckue dakropsl. Jlaboparopras padora Ne 3.
” «Mopdodonoruueckne 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUS. |
JIaGopatopHnas padorta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCa»
23 buoTtnyeckue GaxTopsl 1
24 DKOJIOTHYECKHE XapaKTepUCTUKH nonyasuuu. [Ipakrnueckas padora Ne 2 |
«[TocuéTr TIIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB PACTCHHI
CoobuecTBa 1 IK0JI0THYECKHE CHCTEMbI 9
25 CoobmiecTBa OpraHu3MoB — OHOIIEHO3
26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1
[IpomexyTouHas KOHTpoJIbHas paboTa. OCHOBHBIE TOKa3aTEIN
27 3KOCUCTEMBI. DKOJIOrHYeCcKre mupaMmuabl. CBOMCTBA SKOCUCTEM. 1
Cykueccust
28 [IpupoHbIEe SKOCUCTEMBI 1
29 AHTPONIOT€HHBIE IKOCUCTEMBI 1
30 buocdepa — rimobdanpHas sxkocucTema 3eMitu 1
31 3aKOHOMEPHOCTHU CYIECTBOBaHUS OHMOCHEPHI 1
32 UYenoseuecTBo B Onocdepe 3emiun 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U YEIOBEYECTBA 1
34 PesepBubiit ypok. O60061eHue TeMbl «Co00111eCcTBa U SKOJOTUUECKUE 1
CUCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
[Ipn peanuzanuu nporpaMMbl BO3MOXKHO HCIIOJIB30BAHHE CIEAYIOIIMX SJIEKTPOHHBIX

oOpa3oBaTenbHbIX pecypcoB (B cooTBercTBUM ¢ IIpukazom Munnpocsemenus Poccun ot
18.07.2024 N 499 "OG6 yrBepkaeHuH (eaepaabHOrO IMEepeyHs AIEKTPOHHBIX 00pa30oBaTeNbHBIX

peCypCoB, MAOMYHICHHBIX K HWCIHOJIb30BAHUIO IIpU peajin3daiuu HNMCIOIHUX TIOCYyAapCTBCHHYIO

AKKpCAUTALUIO O6pa3OBaTeJIBHBIX nporpamMm Ha4daJIbHOI'O O6H.[€FO, OCHOBHOI'O O6H.I€FO, CpCaHCro

obmrero o6pazoBanus"):

IlepedeHb ATeKTPOHHBIX 00Pa30BATEILHBIX pecypcoB (anee - JOP), ronmyieHHBIX K HCMOIb30BAHUIO MPH PeaTu3alun

00513aTeIbHON YacTH 00111e00pa30BaTEILHOI MPOrpaMMbI CPeIHEro 001Iero 06pa3oBaHus

n/n

HaumenoBanue KpaTtkoe onucanue 3J1eKTPOHHOI0 IIpaBoobaanaTenn
3JIEKTPOHHOT 0 00pa3oBaTebHOro pecypca (BKII0Yast 3JIeKTPOHHOT 0
00pa30BaTeILHOTO CTPYKTYPY, MpeIMeTHOE CoAep:KaHue H 00pa3oBaTeIbHOrO pecypca
pecypca, COCTaBHTE/Ib MeTaJaHHbIe, I03BOJISIIONINE (HamMeHOBaHHE PHIUIECKOT0
(cocTaBUTEIH) OHO3HAYHO HIEHTU(PULMPOBATH Jguua auoo pamuiius, ums,

Kaace, nos
KOTOPOro
pa3paboran
3JIEKTPOHHBbIH
o0pa3oBaTesibH
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3JIEKTPOHHOI' 0 3JIEKTPOHHBIH 00pa3oBaTeIbHbII 0T4eCTBO (IPH HAJTUYHMHU) blil pecypc
00pa3oBaTeIbHOI0 pecypc) ¢u3uyeckoro auna, KOTOpoMy B
pecypca YCTAHOBJIEHHOM
3aKOHOJATEJIbCTBOM

Poccuiickoii @enepanun
NopsiAKe NPHHAJIEKUT
HCK/II0YHTE]bHOE IPABO HA
3J1eKTPOHHBIN
o0pa3oBaTe/bHBII pecypc)

EcrecTBeHHbIe HayKkH (MpeaMeTHAs 00J1aCTh)

Buonorus (yueonsblii npeamer)
10

OIr'AOY A0 "Axkanemus

Ypoku 1o yueOHOMY TIpeIMETy
Munnpocgemienus Poccun"

Bbuonorus 10 knace
"Buonorus"

11

OIr'AOY IO "Axkanemus

Ypoku 1o yueOHOMY TIpeIMETy
Munnpocsemenus Poccun"

buonorus 11 xmacc
"Buonorus"

000 "AKnacc" 10

Y4eOHbIit onnaiitn-kype st 10 kiacca,
BKJIFOUAIOIINI TEOPETUUECKHE MaTepHAIbI,
3aJaHuA U TECThI C aBTOMAaTUYECKOU
HPOBEPKOI NPaBUIILHOTO OTBETA AT BCEX
paszienos (enepaibHOi paboueii
HpOrpaMMbl. 3aJaHus HalpaBJICHbI Ha
(hopMupoBaHue CriocOOHOCTEH BUICTh
HOHUMATh OKPYKAIOLINI MHUpP. HOHUMATb
Ouosiorn4ecKue sIBJICHUS B IPUPOE,
OTIIMYATh UX OT (PM3UYECKHX SBJICHHUMH.
Oco0OeHHOCTh 3aJaHni 3aKITI0YaeTCs B
HaJIMYMH TeHepaluii, TO3BOJISIOIIHNX
o0parmaTbes K ynpaxHEHUSIM
HEOIHOKPATHO, a TAKKe B HATNYUH
OPOOHOTO OOBSACHEHUS PEIICHH

D0P. "buomorus. 10
Kiacc"

000 "AKmacc" 11

Y4eOnbIi ornmaitH-Kype as 11 kacca,
BKJTIOYAIOIINI TEOPETUUECKHE MATEPUAIIBI,
3a/laHNs ¥ TECTHI C aBTOMATHIECKOM

S0P: "buomorus. 11
Kiacc"

MIPOBEPKOI MPaBHIBHOTO OTBETA IS BCEX
pasnenoB enepanbHOi paboueit
MPOrpaMMBbl. 3a/laHUs HAIIPaBJICHB! HA
(hopmMupoBaHKE CITOCOOHOCTEH BUICTH U
MIOHUMATh OKPY)KAIOLIMI MUpP. HOHUMATh
OMOJIOTHMYECKHe SIBJICHHS B IIPUPOJIE,
OTIIMYATh UX OT (PU3HYECKHX SBICHHUM.
OcoOeHHOCTD 3aJaHUI 3aKIIF0YAETCS B
HaJIMYMH TeHepalnii, TO3BOJISIOINX
00pammaTecs K yIpaKHEHUSIM
HEO/IHOKPATHO, a TAKKE B HAITMINN
TOAPOOHOTO OOBSCHEHHS PEIICHHS
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S cnam EI'D. buonorus D0P "4 cnam EI'D. Cpennee obdmiee AO UzparenscTBO 10-11
oOpa3oBaHue. Y4eOHBII MOYIb IO "[Ipocsemenue"”
PEILICHUIO TPYIHBIX 33/IaHHUH 110 y4eOHOMY
npeamery "buonorua". 10-11 kmaccsr”,
AO UznparenscrBo "IIpocBemienue"
JlomanHue 3a1aHus. O0P "Nomamnue 3aganusi. Cpennee AO HznarenscTBO 10-1 1
Bbuonorus obmiee oopazosanue. bromorns". 10-11 "[Ipocsenienne"”
xiacc. AO MsznarensctBo "lIpocsenienue"
Tpenaxep "O0nako Tpenaxep "O6nako 3Hanuit". bruonorus. 00O "®wuzukon Jlad" 10
3HaHuil". buonorus. 10 10 ximace. OOO "duzukon Jladc"
KJacc
Tpenaxep "O0nako Tpenaxep "O6nako 3Hanuit". bruonorus. 00O "Owuzukon Jlad" 11

sgannit”. buonorus. 11
KJ1acc

11 kmacc, OOO "dwuzukon Jlad"
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